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INTRODUCTION 

1. INTRODUCTION 

1.1 Overview  
Stony Creek Project Nominees Pty Ltd as trustee for Stony Creek Project Trust, a wholly owned 
subsidiary of Greenleaf Renewables Pty Ltd (Greenleaf) (the Proponent), propose to construct and 
operate a wind farm (the proposed action), within 21 freehold land holdings (the Project Area), 
11km west of Biggenden, in the North Burnett Region of Central Queensland. The proposed action 
consists of up to 27 Wind Turbine Generators (WTG), and associated roads and electrical 
infrastructure to facilitate connection to the electricity grid.  

The Project Area is 4,465.2 hectares (ha) in size and is currently used for rural purposes. The Project 
Area surrounds two timber reserves, with Degilbo Timber Reserve 2 to the south-east of the Project 
Area, and Degilbo Timber Reserve 1 to the north-east of the Project Area. The closest national parks 
are Coalstoun Lakes National Park located approximately 4 km directly south, and Mount Walsh 
National Park approximately 10 km south-south-east of the Project Area at its closest point.  

Environmental Resources Management Australia Pty Ltd (ERM) was commissioned by the Proponent 
to undertake the environmental studies to inform the proposed action design and regulatory approval 
requirements, including approval under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). Detailed ecological field investigations were undertaken across six separate field 
campaigns in November 2021, February 2022, April 2022, May 2022, August 2022 and February 
2023.  

The proposed action was referred to the Department of Climate Change, Energy, the Environment 
and Water (DCCEEW) and a valid referral was received on 20 October 2022 – EPBC Reference 
2022/09333, with a controlled action decision and assessment approach decision made on the 15th of 
November 2022. The assessment approach was confirmed to be by Preliminary Documentation (PD) 
– Request for Further Information.  

Subsequent to the decision, a proposed variation to the action was made under section 156B of the 
EPBC Act on 3 February 2023 to include an additional four (4) turbines, bringing the total from 23 to 
27 WTGs, with an additional 30.5 ha of disturbance. The variation was accepted by DCCEEW on 3 
March 2023. 

Public exhibition of the Draft Preliminary Documentation began on 19 September 2023 and concluded 
on 05 October 2023. During this period no formal comments were received in relation to the 
Preliminary Documentation.  

It is further noted that a Development Approval (DA) for the proposed action was approved subject to 
conditions on 18 January 2023 by the Queensland Government under Section 63 of the Planning Act 
2016 (and is provided in Appendix A).  

1.2 Purpose of this Report 
The purpose of this PD report is to provide a description of the baseline ecological conditions and 
assessment of the impacts of the proposed action to the relevant Matters of National Environmental 
Significance (MNES) to meet Commonwealth legislative requirements. Relevant MNES to the 
proposed action are Listed Threatened Species and Communities and Listed Migratory Species that 
have potential to occur in the Project Area.  

Following a Referral Decision – Controlled Action (EPBC 2022/09333), DCCEEW provided a notice 
for specific additional information required for assessment of the proposed action by PD on 9th of 
December 2022.  

The report outlines the specific requirements listed in the Preliminary Documentation Request for 
Information (RFI) and adequacy review comments in species specific sections, with each section 
responding to items listed in the RFI (see Appendix B). Table 1-1 summarises the PD requirement 
and the information response location within this report.  
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Table 1-1 Information Required for Assessment by Preliminary Documentation 
Item 
No. Item Relevant Section  

1 Description of the Action Section 2  

1.1 

A description of all components of the action, including a description of all 
associated activities, including the anticipated timing and duration (including 
start and completion dates) of each component of the project including 
decommissioning. In addition, any components which were included in the 
referral material, but are no longer part of the proposed action, must be clarified. 

Section 2.2 

1.2 A description of the operational requirements of the action including any 
anticipated maintenance works. 

Section 2.3 

1.3 
An indicative layout plan for the proposed action area, including the location and 
type of land use, key infrastructure. Include mapping and coordinates for each of 
the above. 

Section 2.4 

1.4 Information on the size of wind turbines that will be used including turbine height, 
turbine blade length and rotor swept area. 

Section 2.5 

1.5 
Include mapping with coordinates that defines the location, boundaries, and size 
(in hectares) of the disturbance footprint, including elevation across the project 
area. 

Section 2.6 

1.6 

To the extent reasonably practicable, provide any alternatives to the proposed 
action and/or project design, including a comparative description of the impacts 
of each alternative on the matters protected by the controlling provisions for the 
action. 

Section 2.7 

1.7 
Provide a description of any approval that has been obtained from a State or 
Commonwealth agency or authority, including any conditions that apply to the 
action. Include a statement identifying any additional approval that is required. 

Section 2.8 

1.8 Include mapping of the context of the project area and any adjoining areas 
which may be indirectly impacted by the proposed action. 

Section 2.1 

2 Habitat Assessments Section 4 

2.1 Species / Communities General Information Section 4.1 

2.1.1 

Provide a habitat assessment for relevant listed threatened species and 
communities and listed migratory species. Include information on habitat located 
within, adjacent to, and downstream of the project area and the habitat patch 
size in hectares. Include references to updated advice from the SPRAT 
Database. 

 Section 4.4.4  
Section 4.5.4 
Section 4.6.4 
Section 4.7.4 
Section 4.8.4 
Section 4.9.4 
Section 4.10.4  
Section 4.11.4 
Section 4.12.4 
Section 4.13.4 

2.1.2 

Identify and describe known historical records of the listed threatened species 
and ecological communities in the broader region. All known records must be 
supported by an appropriate source (i.e., Commonwealth and State databases, 
published research, publicly available survey reports, etc.), the year of the 
record and a description of the habitat in which the record was identified. 

Section 3.4 
Table 4-2 

2.1.3 

Provide detailed mapping of suitable habitat for all listed threatened species and 
communities and migratory species, which:  

 is specific to the habitat assessment undertaken for each listed threatened 
species and ecological community and migratory species (ie. does not only 
illustrate relevant Queensland REs);  

 includes an overlay of the project disturbance footprint;  

 includes known records of individuals derived from desktop analysis and 
field surveys;  

Section 4 
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Item 
No. Item Relevant Section  

 includes habitat that is within, downstream of and adjacent to the project; 
and; 

 is provided separately as attachments in PDF format 

2.1.4 Attach all relevant ecological surveys referenced in the referral and preliminary 
documentation as supporting documents to the preliminary documentation. 

Section 3.5 

2.1.5 Surveys must be conducted to reasonably cover the disturbance footprint, 
including any possible micro-site locations. 

Section 3.5 

2.1.6 
Provide relevant information on any consultation undertaken with experts 
regarding protected matters, such as listed threatened species and 
communities. 

Section 3.2 

2.2 Species / Communities General Information Section 4 

 Greater Glider (Southern and Central) (Petauroides Volans) – Endangered Section 4.4 

2.2.1 Identification of all areas of Eucalypt Forest and woodland within and adjacent to 
the project site which contain hollow-bearing trees. 

Section 4.4 

2.2.2 
An analysis of tree hollow size and density suitable for use by the Greater Glider 
(e.g. denning) in the identified areas of Eucalypt forest and woodland containing 
hollow-bearing trees within and adjacent to the project site. 

Section 4.4 

2.2.3 
A detailed discussion of potential foraging habitat in Eucalypt Forest and 
woodland adjacent to areas of Eucalypt Forest and woodland which contain tree 
hollows. 

Section 4.4 

2.2.4 The total area (in hectares) of Greater Glider habitat, distinguishing between 
denning and foraging habitat. 

Section 4.4 

2.2.5 Include in the map a distinction between denning and foraging habitat. Section 4.4 
 Squatter Pigeon (Geophaps scripta scripta) - Vulnerable Section 4.7 

2.2.6 A discussion of vegetation composition and structure on relevant land zones 
(i.e. specific tree and grass species) within and adjacent to the project area. 

Section 4.7 

2.2.7 A discussion of breeding, foraging and dispersal habitat requirements. Section 4.7 
2.2.8 
& 
2.2.9 

Identification of permanent or seasonal water bodies or watercourses within one 
(1) kilometre AND three (3) kilometres of the disturbance footprint to support 
breeding and foraging habitats respectively. 

Section 4.7 

2.2.10 The total area (in hectares) of each breeding, foraging and dispersal habitat 
type, including consideration of disturbed (non-remnant vegetation) areas. 

Section 4.7 

 Koala (Phascolarctos cinereus) (Combined Populations of QLD, NSW and the 
ACT) - Endangered 

Section 4.5 

2.2.11 A discussion of vegetation composition and structure (i.e. known food and 
shelter trees). 

Section 4.5 

2.2.12 A discussion of habitat use requirements (e.g. foraging, dispersal, shelter, etc.). Section 4.5 

2.2.13 The total area (in hectares) of each identified habitat type including habitat patch 
size. 

Section 4.5 

 Australian Painted Snipe (Rostratula australis) - Endangered Section 4.8 

2.2.14 A discussion of vegetation composition and structure (i.e. shallow wetlands with 
a good cover of grasses, rushes and reeds). 

Section 4.8 

2.2.15 A discussion of habitat use requirements (e.g. breeding, foraging, dispersal, 
etc.). 

Section 4.8 

2.2.16 The total area (in hectares) of each identified habitat type (e.g. breeding, 
foraging, dispersal, etc.) 

Section 4.8 

 Cycas megacarpa - Endangered Section 4.12 

2.2.17 Discussion of habitat and number of individuals in the disturbance footprint, 
project area and broader region. 

Section 4.12 
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Item 
No. Item Relevant Section  

2.2.18 Include a further assessment and understanding of the local population/s and 
information on which population/s are likely present in the project area (if any). 

Section 4.12 

 Poplar Box Grassy Woodland on Alluvial Plains TEC - Endangered Section 4.14 

2.2.19 
An assessment (in a cross-reference table) of vegetation composition against 
the key diagnostic characteristics and condition thresholds for the TEC, 
including consideration of remnant and regrowth TEC. 

Section 4.14 

2.2.20 The total area (in hectares) of identified remnant and regrowth TEC. Section 4.14 

 White-throated Needletail (Hirandapus caudacutus) – Vulnerable, Migratory Section 4.9 

2.2.21 
& 
2.2.23 

A discussion of potential use of ridgelines and updrafts on cliff edges for 
foraging. The discussion above must be informed by both desktop and field 
surveys undertaken in accordance with the department’s statutory guidelines. 

Section 4.9 

2.2.22 Include any observations of White-throated Needletail roosting behaviour 
observed in the project area. 

Section 4.9 

 Bats and Flying Foxes Section 4.1.2 

2.2.24 
Include information on caves and roosting sites within and adjacent to the 
project area that may provide habitat for listed threatened bat and flying fox 
species. 

Section 4.1.2 

2.3 Listed Threatened and Migratory Bird and Bat Species 3.4 

2.3.1 

To predict the potential for listed threatened and migratory bird and bat species 
to be using the project area and its surrounds, the Preliminary Documentation 
must include the process and outcomes of: 
■ A preliminary site characterisation (desktop and/or initial site visit) for each 

species to identify all drivers of presence on the project site and utilisation 
of the project site. This characterisation must include, but not limited to, the 
consideration of: 

■ site characteristics: focal habitat features, topography, prevailing wind and 
weather patterns, wetlands (including adjacent to project site), and distance 
to potential nesting, roosting and foraging areas. 

■ species characteristics: behaviour, flight or demographic factors (e.g. 
species presence [ongoing, transitory/migratory]), site use (e.g. transit, 
roosting, breeding and/or foraging), flight paths (including migratory flight 
paths), flight heights, soaring, flocking, and population numbers. 

Integrated in 
Section 2.1, Section 
3.5 and 3.6  

2.3.2 

To validate the outcomes of the desktop assessment, the Preliminary 
Documentation must include a detailed discussion of how at-risk listed 
threatened and migratory bird and bat species are using the project site (both 
project site and proposed disturbance footprint). This discussion must be 
informed by site-specific and species-specific site utilisation surveys 
(undertaken by a suitably qualified expert), and supported by other relevant 
scientific evidence. Further, this discussion must include detailed information on: 

 How the design of the site utilisation surveys for each relevant species has 
been informed by its drivers of presence on the project site and utilisation 
of the project site and its surrounds (as determined through the preliminary 
site characterisation). 

 How site utilisation surveys for each relevant species have been designed 
to improve understanding of site utilisation on the project site and its 
surrounds, and support an ongoing Before-After, Control Impact (BACI) 
framework for an adaptive Bird and Bat Management Plan (BBMP). 

The proposed site utilisation survey methodology for each relevant species must 
be included as an appendix to the preliminary documentation. 
At least 24 months of site utilisation surveys must be undertaken to provide 
sufficient baseline data about a relevant species potential to utilise the project 
site and its surrounds. 

Integrated in 
Section 3.5 and 3.6 
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Item 
No. Item Relevant Section  

Site utilisation surveys must be undertaken for each relevant season over a 
minimum two years (up to 8 survey events). Each site utilisation survey must be 
of an appropriate duration and spatial coverage (including taking into 
consideration the potential turbine layout and visibility) to adequately evaluate 
site utilisation. 
At a minimum, each site utilisation survey must record the relevant information 
specified in ‘Species characteristics’ of the ‘Desktop Assessment’ requirements 
for each relevant species. 

3 Impact Assessments Section 4 

3.1 Listed Threatened Species and Communities Section 4 

3.1.1 
An assessment of the likely impacts associated with the proposed action 
including vegetation clearance, construction, operational, maintenance and 
decommissioning components of the project 

Section 4.2 

3.1.2 

Include the direct and indirect loss and/or disturbance of MNES individuals and 
habitat as a result of the proposed action. This must include the quality of the 
habitat impacted and quantification of the individuals and habitat area (in 
hectares) to be impacted. 

Section 4.3 

3.1.3 
An assessment of the impacts of habitat fragmentation in the proposed action 
area and surrounding areas, including consideration of species’ movement 
patterns 

Section 4.3.1.2 

3.1.4 
& 
3.1.5 
& 
3.1.6 

An assessment of the likely duration of impacts to MNES as a result of the 
proposed action. 
A discussion of whether the impacts are likely to be repeated, for example as 
part of maintenance or decommissioning. 
A discussion of whether any impacts are likely to be unknown, unpredictable or 
irreversible. 

Section 4.2 

3.1.7 

Justification, with supporting evidence, how the proposed action will not be 
inconsistent with:  
■ Australia’s obligations under the Biodiversity Convention, the Convention on 

Conservation of Nature in the South Pacific (Apia Convention), and the 
Convention on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES); and  

■ a recovery plan or threat abatement plan 

Section 4.3 

3.1.8 
Assess the impacts of noise, vibration, dust and vehicle strike resulting from the 
construction and operation of the project to habitat in the project site and 
surrounding areas. 

Section 4.3 

3.2 Specific Threatened Species Information Required for Impact Assessment Section 4.4 - 4.14 
 Cycas megacarpa - Endangered Section 4.12 

3.2.1 
Include the development class and number of Cycas megacarpa individuals in 
each development class within and adjacent to the project site as per James et 
al. 2018. 

Section 4.12 

3.2.2 Include the total number of individual plants and the total area of habitat (ha) 
impacted by the disturbance footprint. 

Section 4.12 

 Greater Glider (Petauroides Volans) - Endangered Section 4.4 
3.2.4 
(sic) 

Include the updated total area of impact (in hectares) of Greater Glider habitat, 
including denning and foraging habitat. 

Section 4.4 

3.3 Listed Migratory Species Section 3 

3.3.1 

Justify, with supporting evidence, how the proposed action will not be 
inconsistent with Australia’s obligations under: 
■ the Bonn Convention; 
■ China-Australia Migratory Bird Agreement; 
■ Japan-Australia Migratory Bird Agreement;  
■ International Agreement – Republic of Korea-Australia Migratory Bird 

Agreement; and 

Integrated in 
Section 3.4 and 3.5 
 



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 6 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

INTRODUCTION 

Item 
No. Item Relevant Section  

■ any international agreement approved under subsection 209(4) of the EPBC 
Act 

3.4 Specific Migratory Species Habitat Assessment Information Required Section 4.7 

3.4.1 White-throated Needletail (Hirandapus caudacutus) - Migratory Section 4.7 

3.5 Collision Risk Assessment for Listed Threatened and Migratory Bird and Bat 
Species 

Section 5 

3.5.1 

An assessment of the potential impact pathways on each relevant species 
(based on the desktop assessment and site utilisation surveys) including, but 
not limited to: 
■ direct mortality from turbine collision and barotrauma; and 
■ potential changes to site utilisation during construction and operation of the 

proposed action. 

Section 5.1 

3.5.2 

Identification of potential impacts to each relevant species from direct 
mortality, including but not limited to: 
■ analysis and mapping of suitable habitat, territories and activity/utilisation 

patterns/rates (‘heat maps’) in the project site and its surrounds. 

Section 5.2 

3.5.3 

Mathematical Collision Risk Modelling (CRM), which must:  
■ incorporate a project site-wide assessment to identify high risk turbines and 

to provide a mortality estimate for relevant species; 
■ incorporate baseline data collected during the minimum 24 months of site 

utilisation surveys (see Section 2 above); 
■ incorporate the recommendations of a model peer review (the peer review 

must be included as an appendix to the Preliminary Documentation); and 
■ include a literature review, justification of the choice of the model used, and a 

statement of all assumptions and uncertainties. 

Section 5.3 

3.5.4 

The Preliminary Documentation must clearly demonstrate how relevant 
departmental policies and guidelines, and the SPRAT Database have been 
used to assess the potential impacts of direct mortality from turbine collision and 
barotrauma, and potential changes to site utilisation during construction and 
operation of the proposed action on relevant listed threatened and migratory bird 
and bat species. 
The Preliminary Documentation must include a map for each relevant species 
which identifies area/s in the project site and its surrounds which have been 
determined as ‘high risk’ based on the outputs of the CRM. 

Section 5.4 

4 Avoidance Mitigation and Management Measures Section 6 

4.1 & 
4.2 & 
4.3 & 
4.4 

A detailed summary of measures proposed to be undertaken by the proponent 
to avoid, mitigate and manage relevant impacts of the proposed action on 
relevant MNES. 
The proposed measures must be based on best available practices, appropriate 
standards, evidence of success for other similar actions and supported by 
published scientific evidence. 
All proposed measures for MNES must be drafted to meet the ‘S.M.A.R.T’ 
principle: 

 S – Specific (what and how) 

 M – Measurable (baseline information, number/value, auditable) 

 A – Achievable (timeframe, money, personnel) 

 R – Relevant (conservation advices, recovery plans, threat abatement 
plans) 

 T – Time-bound (specific timeframe to complete) 
Include the plans specified above (in approved or draft format) as appendices to 
the preliminary documentation. Further, include a 

Section 6.1 
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No. Item Relevant Section  

 Weed and Pest Animal Management Plan; and 

 Vegetation and Fauna Management Plan 

4.5 
Details of specific and measurable environmental outcomes to be achieved for 
relevant MNES. All commitments must be drafted using committal language 
(e.g. ‘will’ and ‘must’) when describing the proposed measures. 

Section 6.2  

4.6 

Details of the proposed measures to be undertaken to avoid, mitigate and 
manage the relevant impacts of the proposed action, including those required 
through other Commonwealth, State and local government approvals. Including 
but not limited to: 

 A pre-clearance survey methodology, and its predicted effectiveness, for 
commitments to avoid (with appropriate buffers) listed threatened flora 
species and habitat for listed fauna species (including those identified in 
Section 2 above) during the construction stage. 

 Use of a qualified fauna spotter-catcher. 

 Specific procedures to minimise and manage potential impacts on the 
Greater Glider, Koala, Grey headed Flying-Fox and other listed and 
migratory species if found on site during construction and operation 

Section 6.3 

4.7 
Information on the timing, frequency and duration of the proposed avoidance, 
mitigation, management and monitoring measures, and corrective actions to be 
implemented. 

Section 6.3 

4.8 An assessment of the expected or predicted effectiveness of the proposed 
measures. 

Section 6.4 

4.9 

Any statutory or policy basis for the proposed measures, including reference to 
the SPRAT Database and relevant approved conservation advice, recovery plan 
or threat abatement plan, and a discussion on how the proposed measures are 
not inconsistent with relevant plans. 

Section 6.5 

4.10 

Details of ongoing management, including monitoring programs to support an 
adaptive management approach, that validate the effectiveness of the proposed 
measures and overall demonstrate that environmental outcomes will be 
achieved. 

Section 6.6 

4.11 
Details of tangible, on-ground corrective actions that will be implemented in the 
event the monitoring programs indicate that the environmental outcomes have 
not or will not be achieved. 

Section 6.3  

4.12 
Details of any measures proposed to be undertaken by Queensland and local 
governments, including the name of the agency responsible for approving each 
measure. 

Section 6.4  

5 Rehabilitation Requirements Section 7 

5.1 

The details of any rehabilitation activities proposed to be undertaken, including 
any activities required through other Commonwealth, State and/or local 
government approvals. 
All commitments must be drafted using committal language (e.g. ‘will’ and 
‘must’) when describing the proposed activities. 

Section 7.1 

5.2 
The proposed final landform, including rehabilitation completion criteria, and its 
relation to the pre-disturbance vegetation community. Include an assessment of 
the expected or predicted effectiveness of the proposed rehabilitation activities. 

Section 7.2 

5.3 Provide detailed mapping of the project site that clearly identifies areas to be 
rehabilitated. 

Section 7.3 

5.4 & 
5.5 

Information on the timing, frequency and duration of proposed rehabilitation 
activities to be implemented, including anticipated time to completion. 
& 

Section 7.4 
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Details of ongoing management and monitoring programs, including timing, to 
validate the effectiveness of proposed rehabilitation activities and demonstrate 
that completion criteria will be, or have been, achieved. 

5.6 
Details of tangible, on-ground corrective actions that will be implemented, 
including timing, in the event that monitoring programs indicate that the 
completion criteria have not been, or will not be, achieved. 

Section 7.5 

6 Offsets Section 8 

6.1 An assessment of the likelihood of residual significant impacts occurring on 
relevant MNES, after avoidance, mitigation and management measures have 
been applied. 

Section 8.1 

6.2 A summary of the proposed environmental offset and key commitments to 
achieve a conservation gain for each protected matter. 

Section 8.2 

6.3 If an offset area has not been nominated, include a draft OMS as an appendix to 
the PD. The draft OMS must meet the information requirements set out in 
Appendix B.1. 

Section 8.3 

6.4 Where offset area/s have been nominated, include a draft OAMP as an 
appendix to the PD. The draft OAMP must meet the information requirements 
set out in Appendix B.2, and must be prepared by a suitably qualified ecologist 
and in accordance with the department’s Environmental Management Plan 
Guidelines (2014), available at: 
www.environment.gov.au/epbc/publications/environmental-management-plan- 
guidelines. 

Section 8.4 

6.5 If it is determined that there is likely to be a significant residual impact to a listed 
threatened or migratory bird or bat species through turbine strike during the 
operational phase of the proposed action, offsets may be required to 
compensate for this. 

Section 8.5 

7 Ecologically Sustainable Development Section 9 

7.1 A description of how the proposed action meets the principles of ESD, as 
defined in section 3A of the EPBC Act.  

Section 9 

8 Economic and Social Matters Section 10 

8.1 An analysis of the economic and social impacts of the action, both positive and 
negative. 

Section 10.1 

8.2 Details of any public consultation activities undertaken and their outcomes. Section 10.2 
8.3 Details of any consultation with Indigenous stakeholders. 

Indigenous engagement 
Identify existing or potential native title rights and interests, including any areas 
and objects that are of particular significance to Indigenous peoples and 
communities, possibly impacted by the proposed action and the potential for 
managing those impacts. 
Describe any Indigenous consultation that has been undertaken, or will be 
undertaken, in relation to the proposed action and their outcomes. 
The department considers that best practice consultation, in accordance with 
the Guidance for proponents on best practice Indigenous engagement for 
environmental assessments under the EPBC Act (2016) includes: 

 identifying and acknowledging all relevant affected Indigenous peoples and 
communities; 

 committing to early engagement; 

 building trust through early and ongoing communication for the duration of 
the proposed action, including approvals, implementation and future 
management; 

 setting appropriate timeframes for consultation; and 

 demonstrating cultural awareness. 

Section 10.3 
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Describe any state requirements for approval or conditions that apply, or that the 
proponent reasonably believes are likely to apply, to the proposed action with 
regards to Indigenous peoples and communities. 

8.4 Projected economic costs and benefits of the proposed action, including the 
basis for their estimate through cost/benefit analysis or similar studies. 

Section 10.4 

8.5 Employment opportunities expected to be generated by the proposed action 
(including construction and operational phases). 

Section 10.5 

9 Environmental Record of the Person Proposing to Take the Action Section 2 

9.1 Include details of any past or present proceedings under a Commonwealth, 
State or Territory law for the protection of the environment or the conservation 
and sustainable use of natural resources against: 

 the person proposing to take the action; 

 for an action for which a person has applied for a permit, the person 
making the application; 

 if the person is a body corporate—the history of its executive officers in 
relation to environmental matters; and 

 if the person is a body corporate that is a subsidiary of another body or 
company (the parent body)—the history in relation to environmental 
matters of the parent body and its executive officers. 

Section 2.8.1 
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2. DESCRIPTION OF THE ACTION 

2.1 Project Area Context  
The Project Area is located in a region characterised by a generally undulating agricultural landscape, 
with cattle grazing the dominant land use of the region. For this reason, large areas within the region 
have been cleared of remnant vegetation. The region also hosts a number of state forests and 
national parks with records of listed threatened species that have been identified within the Project 
Area and 10 km buffer. These include: 

 Coalstoun Lakes National Park located approximately 4 km south of the Project Area with records 
of Black-faced Monarch; 

 Mount Walsh National Park located approximately 10 km south-east of the Project Area with 
records of Greater Glider , Koala, Red Goshawk, Squatter Pigeon, Black-throated Button-quail, 
Cycas megacarpa, Yellow-bellied Glider, Satin Flycatcher, Rufous Fantail and Spectacled 
Monarch;  

 Woowoonga National Park located approximately 20 km east of the Project Area with historical 
database records of Glossy Black Cockatoo, Rufous Fantail, Black-faced Monarch and 
Spectacled Monarch;  

 Good Night Scrub National Park located approximately 18 km north of the Project Area with 
records of Koala, White-throated Needletail, Black-faced Monarch, Rufous Fantail and 
Spectacled Monarch; 

 Mount Blandy Conservation Park located approximately 16 km north-west of the Project Area 
with historical database records of Caspian Tern, Osprey and White-throated Needletail;  

 Wongi National Park located approximately 45 km south-east of the Project Area with historical 
database records of Yellow-bellied Glider and Collared Delma; and 

 Woocoo National Park located approximately 45 km east of the Project Area with historical 
database records of Grey-headed Flying-fox.  

The Project Area surrounds two timber reserves, with Degilbo Timber Reserve 2 adjacent to the 
south-eastern boundary of the Project Area, and Degilbo Timber Reserve 1 adjacent to the north-
eastern boundary of the Project Area. A number of threatened species that have been identified in the 
Project Area and surrounds have been previously identified within the Timber Reserves including; e.g. 
Three-leaved Bosistoa. In the North Burnett Local Government Area, Timber Reserves include a 
range of native forest and softwood plantations. The major resource in the region is native hardwood 
(State of Queensland 2016).  

Having undertaken technical engineering to design the proposed action, it is not expected that any 
component of the proposed action will impact these adjoining and protected Timber Reserves.  

The Project Area, 4,465.2 ha, is characterised by undulating vegetated land, however, vegetation has 
been modified as a result of previous and current land management practices (agriculture and cattle 
grazing) resulting in sparse understoreys and pastoralised ground layers. A total of 3,565.8 ha 
(79.8%) of the Project Area is classified remnant vegetation and 625.1 ha (15%) regrowth vegetation. 
The majority of remnant vegetation is located in elevated parts of the Project Area and is dominated 
by Spotted Gum, and Narrow-leaved Ironbark. The regrowth vegetation is located in low-lying areas 
adjacent to remnant vegetation and surrounding drainage features. Two watercourses, Stony Creek 
and Black Gin Creek, intersect the Project Area. 

A number of host and non-host dwellings are located within the Project Area locality. As defined in 
State Code 23 a host dwelling is a dwelling located on a lot or parcel of land that accommodates the 
Project Development and non-host dwelling is a dwelling on a lot or parcel of land located outside of 
the Project Area and is not used for the proposed action. Figure 2-1 identifies three (3) host dwellings 
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(A, B and C) and eight (8) non-host dwellings within 3,000 m of a WTG with the exception of non-host 
dwelling ‘1’ which is located within 3,000 m of the internal substation.  

The Project Area was selected following a site identification process which involved a combination of 
wind resource modelling, assessment of grid capacity, landholder engagement and environmental 
assessments in order to identify a potentially viable site. The Project Area was selected given the 
location and wind resources within the Project Area, particularly on elevated parts (refer to 
Section 2.7) 

Figure 2-1 highlights the local and regional contexts of the Project Area. 
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2.2 Description of All Components of the Action 
The proposed action involves the construction and operation of a wind farm approximately 11 km 
west of the town of Biggenden in the North Burnett Region of Queensland. The Project Area for the 
wind farm is 4,465.2 ha and the land on which the proposed action infrastructure will be located (the 
disturbance footprint) occupies 249 ha or approximately 5.6% of the total Project Area. To facilitate 
the construction of the wind farm, including excavation and access roads, there is an unavoidable 
requirement for the clearing of vegetation, as outlined below: 

 Vegetation clearing for new access tracks, temporary construction compounds and laydown 
areas, borrow pits, water storages, concrete batching plant, turbine pads, trenches for power and 
instrumentation cables, electrical substation and overhead powerlines, and associated 
earthworks. The clearing of vegetation may result in a direct impact to Matters of National 
Environmental Significance (MNES) through the removal of habitat, direct impacts on flora and 
fauna, and the disruption of ecological processes; 

 Excavating trenches requires the clearing of vegetation and disruption of soil structure, which 
may impact vegetation and geological stability and acoustic disturbance, potentially impacting 
MNES; 

 Construction traffic movements and plant operation (rock crushing and concrete batching plant) 
may result in collisions with fauna, acoustic disturbance, habitat destruction and localised air 
pollution, potentially impacting MNES.  

The key activities likely to impact ecological resources during construction, operation and 
decommissioning activities include: 

 Vegetation clearing for the construction of all project infrastructure including:  wind turbine 
generator (WTG) foundations,  hardstand and laydown areas, access tracks and underground 
cabling; 

 Construction of up to 27 wind turbine generators; 

 Construction of electrical connections and a BESS (Battery Energy Storage System) facility ; 

 Construction of permanent meteorological masts; 

 Construction of laydown areas, central operational, maintenance facility and ancillary 
infrastructure; 

 Operational activity including routine maintenance and servicing of infrastructure;  

 Routine maintenance and servicing of turbines, access tracks, and infrastructure as required; 

 Dismantling and removal of turbines and substation;  

 Responsible infrastructure disposal ; and  

 Decommissioning activities. 

Further information on construction, operation and decommissioning activities is located in Section 
4.2. 

The disturbance footprint is 249 ha and includes an impact to 237 ha of remnant and regrowth 
vegetation associated with clearing for infrastructure, and 12 ha of predominately cleared agricultural 
land (with occasional regrowth or isolated trees).  

Areas of vegetated ridgelines with adequate wind resource have been targeted for the viability of 
proposed action and have only been included in the design layout where necessary. Any clearing of 
vegetation is proposed to occur in narrow linear strips or small patches for turbine footprints and will 
not involve the removal of entire patches of vegetation. 

Land not occupied by infrastructure following the construction and rehabilitation period will continue to 
be used for rural and agricultural purposes. 
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2.2.1 Project Design – Technical Engineering  
Greenleaf Renewables engaged i3 Consulting (i3 Consulting Pty Ltd ACN 106 675 156), a 
Queensland head quartered civil engineering technical expert team in wind farm design and 
construction to assist with the civil design and constructability assessment of the proposed action. i3 
have completed almost 4GW of renewable energy projects in Australia to date and have recently 
expanded into New Zealand with services provided to the Turitea and Waipipi Wind Farms.  

Further information on i3 and the projects that they have worked on can be found at: 
https://icubed.com.au/. 

As part of this engineering scope to assist with proposed action Construction Design, i3 considered 
the following design elements of the project: 

 WTG and hardstand locations;  

 Construction locations for the internal substation and laydown areas;  

 Proposed access track alignment based on site topography (2D modelling); and  

 Validation of the 2D modelling through the implementation of 3D modelling.   

This upfront design work has assisted Greenleaf and ERM to understand constructability 
considerations, potential impacts on ecology, and optimised WTG locations from a construction 
impact perspective as part of the Development Application. Implementing this design work during the 
early stages of development resulted in the relocation of some WTG locations and reduced their 
environmental footprint due to improved constructability solutions. Furthermore, it demonstrates a 
strong commitment by Greenleaf and its consultants to imbed as much upfront design as possible into 
the layout. 

The components of the proposed action, their locations within the Project Area, a description and 
associated activities are outlined in Table 2-1. 

Table 2-1 Proposed Action Components  
Component Description Location  

(latitude, longitude) 
Elevation (m) 

Wind Turbine 
Generators (WTGs) 

The proposed action will accommodate 
up to 27 WTGs with a blade tip reaching 
up to 260 m. The WTGs will be of the 
horizontal axis type, with a rotor 
consisting of 3 blades with a maximum 
rotor diameter of up to 175 m.  

WTG 1: -25.527°, 151.895° 
WTG 2: -25.502°, 151.913° 
WTG 3: -25.533°, 151.896° 
WTG 4: -25.507°, 151.910° 
WTG 5: -25.521°, 151.893° 
WTG 6: -25.512°, 151.911° 
WTG 7: -25.493°, 151.893° 
WTG 8: -25.486°, 151.907° 
WTG 9: -25.496°, 151.904° 
WTG 10: -25.497°, 151.914° 
WTG 11: -25.511°, 151.889° 
WTG 12: -25.501°, 151.889° 
WTG 13: -25.544°, 151.913° 
WTG 14: -25.501°, 151.904° 
WTG 15: -25.514°, 151.905° 
WTG 16: -25.483°, 151.914° 
WTG 17: -25.521°, 151.903° 
WTG 18: -25.539°, 151.898° 
WTG 19: -25.507°, 151.892° 
WTG 20: -25.546°, 151.905° 
WTG 21: -25.517°, 151.890° 
WTG 22: -25.489°, 151.904° 

WTG 1: 542 
WTG 2: 495 
WTG 3: 521 
WTG 4: 513 
WTG 5: 500 
WTG 6: 503 
WTG 7: 446 
WTG 8: 426 
WTG 9: 476 
WTG 10: 445 
WTG 11: 439 
WTG 12: 442 
WTG 13: 419 
WTG 14: 485 
WTG 15: 501 
WTG 16: 372 
WTG 17: 480 
WTG 18: 453 
WTG 19: 452 
WTG 20: 417 
WTG 21: 461 
WTG 22: 437 

Turbine Hardstand The WTG hardstand area, has been 
designed to minimise disturbance. Each 
WTG hardstand, together with the blade 
laydown area will be generally 0.44 ha in 
area, increasing to 0.9 ha when the 
support crane pads are included. These 
hardstand areas also act as the bushfire 
setback for the ongoing operation of the 
WTG with setbacks typically 30-40 m 
from vegetation to facilitate construction. 

https://icubed.com.au/
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Component Description Location  
(latitude, longitude) 

Elevation (m) 

WTG 23: -25.534°, 151.891° 
WTG 24: -25.493°, 151.916° 
WTG 25: -25.509°, 151.902° 
WTG 26: -25.516°, 151.898° 
WTG 27: -25.529°, 151.888° 

WTG 23: 478 
WTG 24: 413 
WTG 25: 453 
WTG 26: 452 
WTG 27: 423 
 

Access and 
Infrastructure 
Corridors 

Access corridors have been designed to 
utilise existing topography of the land, 
minimising the impact corridor to 45m 
wide in most areas (including cleared 
areas for construction and infrastructure). 
The clearing corridor around hardstand 
areas will be greater than 45m to allow 
for the additional footprint required. 

Mapped in Figure 2-1 and 
Figure 2-3. 

 

Electrical 
Connections, 
Substations and 
Grid Connections 
and Battery Storage 

Each WTG will be connected to the on-
site substation in the centre of the site 
enabled through underground cabling, 
laid in trenches approximately 450mm 
wide, adjacent to access tracks. The 
overhead transmission line will be 
installed within a 30m transmission 
corridor from the on-site substation 
through to the switchyard in the north of 
the site (note: this corridor cannot be co-
located with access corridors). The 
Battery Energy Storage System (BESS) 
is currently proposed to be located 
adjacent to the grid connection point 
(switchyard in the north of the site). 

Substation & BESS:  
-25.457°, 151.907° 
 

 
123 
 

Permanent Met 
Masts 

The proposed action includes the 
installation of 4 permanent 
meteorological masts and one temporary 
meteorological mast with a maximum 
height of 170 m to monitor site conditions 
through the operational phase of the 
proposed action. 

1. -25.490°, 151.895° 
2. -25.498°, 151.886° 
3. -25.507°, 151.914° 
4. -25.548°, 151.915° 

1. 420 
2. 408 
3. 459 
4. 396 
 

Compound & 
Laydown Areas 

These laydown areas are proposed for 
the temporary storage of construction 
materials, plant, equipment and wind 
turbine components. Fuel may also be 
stored at these locations for refuelling 
plant and equipment. 

-25.559°, 151.900° 300 

Central Operational 
and Maintenance 
Facility 

O&M facility will be the permanent facility 
that houses the operations staff and 
equipment. The facility is likely to include 
storage for spare parts, parking for 
vehicles, and office facilities.  

-25.544°, 151.902° 407 

It is anticipated that by the end of 2023, the proposed action will have secured all Planning & 
Environmental Approvals, with the finalised detailed site design and the selection of a construction 
contractor likely by 2H 2024.  

The construction stage of the proposed action is intended to start in Q2 2025, after grid connection 
approval and financing workstreams have been finalised. It is estimated that there will be an 
approximate 18-month construction period to full operation.  
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Following the completion of the construction phase of proposed action, construction laydown areas 
and widened access tracks not required for operation and maintenance will be rehabilitated to the pre-
development conditions where possible, unless otherwise agreed with landowners.   

Each WTG generally has a useful life of approximately 30 years, after which the WTG, footings (down 
to 0.5m) and any overhead transmission lines will be removed and the area returned to pre-
development conditions, in consultation with the relevant landowner.  

All components included within the EPBC Act Referral material are considered part of the proposed 
action. It is noted, an additional 4 turbines added to the originally proposed 23 turbines and up to 30.5 
ha of additional disturbance proposed since the finalisation of the EPBC Act Referral material. An 
EPBC Act Variation Request pertaining to the additional turbines was submitted to DCCEEW on 3 
February 2023 (EPBC Reference 2022/09333), with approval provided by DCCEEW on 3 March 
2023. 

2.3 Description of the Operational Requirements 
There are numerous ancillary infrastructure components which are required to facilitate the 
development and operation of the wind farm. These are stated in Table 2-1 and include the following 
components: 

 Battery Energy Storage System (BESS); 

 Permanent meteorological masts; 

 Internal substation;  

 External connection infrastructure; and 

 Central operational and maintenance facility. 

The maintenance activities required for the effective continuous operation of the proposed action are 
not expected to require additional vegetation disturbance. Key maintenance actions that may be 
required during the operational phase include: 

 Grading of roads; 

 Clearing drains; and 

 Replacing minor and major turbine components to repair WTG to operational standards (this 
does not include re-powering. Re-powering is not sought for this application).  

Site access for construction and operation will occur off Farrells Road, at the southern end of the 
Project Area. Operational access (4WD/passenger vehicle only) is also proposed via Lime Mines 
Road, off Farrells Road through the centre of the Project Area. Internal access will be provided during 
operation through the existing access corridors. 

The power output from an operational wind farm at any given time largely depends on the strength of 
the wind resource across the site. During the operation of the proposed action, the WTGs will 
automatically start, stop and alter their output as determined by wind speed and other environmental 
and electrical conditions.  

The proposed action involves a wind farm including up to 27 WTGs. The size of the WTG is yet to the 
confirmed, however, disturbance areas have been based on the largest foreseeable WTG 
specifications (see Table 2-3).  

The WTGs will be fixed to a foundation inclusive of a mass concrete footing, mounted on tubular steel 
towers, with adjacent hardstand areas for installation and maintenance. WTG foundations may vary in 
size depending on the selected WTGs, imposed loadings, ground conditions, construction 
methodology and the drainage design, however, disturbance footprints have been calculated based 
on the largest possible foundation (see Table 2-2). The detailed design of the foundations will be 
undertaken prior to construction by the wind turbine manufacturer or the Engineer Procurement and 
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Construction (EPC) contractor and will be dependent on the final selection of WTG model to be 
installed.  

The WTG hardstand area, used for laydown of key turbine equipment such as the nacelle and blades 
and cranes during turbine erection, has been designed to minimise disturbance. Each WTG 
hardstand, together with the blade laydown area will be generally 0.44 ha in area, increasing to 0.9 ha 
when the support crane pads are included. These hardstand areas also act as the bushfire setback 
for the ongoing operation of the WTG with setbacks typically 30-40 m from vegetation to facilitate 
construction.  

Table 2-2 shows foundation and hardstand dimensions and Figure 2-2 shows the typical hardstand 
layout. 

Material excavated from the footings will be utilised in the construction of the hardstands, tracks and 
other wind farm infrastructure where suitable. 

Table 2-2 Foundation and Hardstand Area Dimensions 

Project Item Dimensions* 

Foundations 25m side to side diameter, octagonal shape 

Hardstands 85m x 40m (including turbine foundation) 

Crane Pads (if required, subject to construction 
methodology) 

18m x 11m (up to 2 pads required) 

Access track width 6.0m shoulder to shoulder. 5.0m trafficable. + drains 
on either side 

Blade Laydown Area  60m x 20m (90m x 20 m cleared of vegetation) 

* Dimensions are approximate to allow for innovation in turbine design prior to construction. The actual output 
of the wind farm will depend on the size and type of turbine chosen during the detailed design phase and 
capacity to connect into the National Electricity Market (NEM). Regardless of the size of the wind farm 
generation capacity, the proposed action will still need to comply with the Queensland Wind Farm State Code 
and supporting Planning Guidelines, particularly in relation to acoustic amenity and setback criteria. The 
maximum specifications listed in the table provides for the worst case in terms of impacts and hence provides 
flexibility for any innovation in turbine design between now and the time of detailed design and construction. 
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2.4 Indicative Layout Plan 
As discussed in Section 2.2, the proposed action consists of the following infrastructure: 

 Up to 27 Wind Turbine Generators (WTGs); 

 WTG Foundations and hardstands; 

 Access tracks, underground cabling and overhead transmission lines; 

 Electrical infrastructure including substation and grid connection infrastructure;  

 Battery Energy Storage System (BESS); 

 Concrete Batching Plant; 

 Permanent Meteorological masts; 

 Construction compound and laydown areas; and  

 Central operational and maintenance facility. 

Figure 2-3 provides mapping of the indicative layout plan for the Project Area. 
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2.5 Wind Turbine Specifications 
The proposed action will accommodate turbines with a blade length of 85m, and the blade tip height 
reaching up to 260 m above the base of the wind turbine tower. The WTGs will be of the horizontal 
axis type, with a rotor consisting of 3 blades with a maximum rotor diameter of up to 175 m. These 
specifications are summarised in Table 2-3 below. 

Table 2-3: Key Generation and Turbine Specification 
Feature Specification  

Number of Turbines  Up to 27  

Tip Height* Up to 260 m  

Rotor Diameter*  Up to 175 m  

Rotor Swept Area* 88-260 m 

Blade Length* 85m 

* Dimensions are approximate to allow for innovation in turbine design prior to construction. The actual output 
of the wind farm will depend on the size and type of turbine chosen during the detailed design phase and 
capacity to connect into the National Electricity Market (NEM). Regardless of the size of the wind farm 
generation capacity, the proposed action will still need to comply with the Queensland Wind Farm State Code 
and supporting Planning Guidelines, particularly in relation to acoustic amenity and setback criteria. The 
maximum specifications listed in the table provides for the worst case in terms of impacts and hence provides 
flexibility for any innovation in turbine design between now and the time of detailed design and construction.  

The proposed action will consist of up to 27 WTGs, with an estimated installed capacity of up to 194.4 
MW based on a 7.2 MW WTG, however the final installed capacity will be known following selection of 
the chosen WTG supplier and model. 

2.6 Disturbance Footprint Mapping 
The disturbance footprint is 249 ha and includes an impact to 237 ha of remnant and regrowth 
vegetation associated with clearing for infrastructure, and 12 ha of predominately cleared agricultural 
land (with occasional regrowth or isolated trees).  

Elevation across the site varies, with a minimum elevation of 150 m to a maximum elevation of 550 m. 
WTG are generally located on higher elevations due to improved wind resource. The base elevation 
data of each individual turbine is provided in Figure 2-3 and Table 2-1. The proposed action proposes 
a maximum WTG blade tip height of up to 260 m AGL. The highest elevation WTG is WTG 1, located 
in the southern central portion of the site. The maximum ground elevation for the proposed WTG 1 is 
542 m AHD, which results in a possible maximum overall height of up to 802 m (ground elevation plus 
260 m blade tip height). 

This disturbance footprint and elevation is outlined in Figure 2-3. 

2.7 Site Selection and Alternatives  
The Project Area was selected following a robust site identification process which involved a detailed 
feasibility assessment of the following key factors: 

 Analysis of the possible wind resource using desktop modelling;  

 Assessment of the available grid infrastructure;  

 Transport access;  

 Landholding arrangements; and 

 Environmental assessments.   
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The early feasibility undertaken on the site around the key factors listed above concluded in a 
possible viable site.   

The Project Area was selected given the relatively large freehold land arrangements with positive 
early engagement from landholders, strong wind resources within the Project Area (an onsite wind 
monitoring campaign for the last 18 months has validated the desktop modelling), particularly on 
elevated parts of the Project Area.  The wind monitoring campaign remains ongoing and will do so 
until the proposed action reaches construction stage. A desktop wind resource map of the Project 
Area and surrounds is shown in Figure 2-4.  

The Project Area has good access to grid infrastructure options (both at the distribution and 
transmission network levels), and there is robust transport access via the Isis Highway.  

No viable alternative location was identified in proximity to this proposed action, particularly as nearby 
elevated terrain with good wind resources is either inaccessible terrain or are areas located within 
national parks.  

As described in Section 2.2 an iterative design process was undertaken to come to the current layout 
of the proposed action. The final project boundary and layout were designed to ensure minimal impact 
to potential habitat while presenting a viable wind farm project. Originally, the main site access track 
was proposed from the Gooroolba-Biggenden Road in the north of the Project Area opposed to the 
current proposed access from the south of the Project Area. The alternative resulted in a major 
reduction in vegetation clearance and earthworks.  

Given the above, the only viable alternative is the ‘do nothing’ approach. The Project Area is currently 
used for seasonal farming and grazing. The ‘do nothing’ approach would allow for continued use of 
the Project Area for agricultural production, it would be a missed opportunity to generate additional 
renewable energy and reduce Australia’s dependency on fossil fuels for energy generation and the 
consequential emissions of GHGs. Furthermore, the dominant land use will not change as a result of 
the proposed action, with the land remaining compatible for agricultural and grazing purposes. 
  



project_boundary

Electricity Transmission Lines 
275 kV
66kV

Wind Resource [m/s]

 
7.64 - 7.77
7.77 - 7.91
7.91 - 8.05
8.05 - 8.18
8.18 - 8.32
8.32 - 8.45
8.45 - 8.59
8.59 - 8.73
8.73 - 8.86
> 8.86
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2.8 Previous Approvals 
A valid referral to DCCEEW was received on 20 October 2022 – EPBC Reference 2022/09333. A 
controlled action decision and assessment pathway decision was made on 15 November 2022. The 
assessment pathway is Preliminary Documentation – Request for Further Information. The further 
information request was provided by DCCEEW on 09 December 2022.  

A proposal to vary the action was made under section 156B of the EPBC Act on 3 February 2023 to 
include an additional four (4) turbines, bringing the total from the initially proposed 23 to 27 WTGs, 
with an additional 30.5 ha of disturbance. The variation to the proposal to take an action was 
accepted by DCCEEW on 03 March 2023. 

The proposed action was approved subject to conditions on 18 January 2023 by the Queensland 
Government under Section 63 of the Planning Act 2016 (2209-31058 SDA). Key relevant conditions 
relevant to this PD are available in Table 2-4.  
A timeline of previous approvals is shown in Figure 2-5.    
 

 
 

Figure 2-5 Previous Approvals  
  

16 September 2022
EPBC Act Referral Lodged 

20 October 2022
DCCEEW recieved valid referral 

15 November 2022 
Controlled action and assessment 

pathway decision 

09 December 2022 
Further information request provided by 

DCCEEW

03 February 2023
Proposal to vary the action to include an 

additional four turbines  

03 March 2023
Variation to the proposal was accepted  

19 May 2023
DCCEEW provided Adquacy Review

19 September 2022
Development Application Submitted to 

Queensland Government 

18 January 2023
Development Application approved, 

subject to conditions, by Queensland 
Government 
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Table 2-4 SARA Decision Notice – Assessment Manager Conditions  
Condition 
Number 

Condition Description 

14 Prepare a Vegetation and 
Fauna Management Plan 
(VFMP) 

The VFMP must be prepared by a suitably qualified 
ecologist and include: 
i) the location and extent of all site works including all 
proposed infrastructure and areas of earthworks; 
ii) details of all measures to identify and avoid fauna 
resources and habitats prior to clearing; 
iii) measures to protect and recover fauna during clearing 
operations, including:  
 presence of a qualified fauna spotter/wildlife officer 

during clearing operations; 
 pre-clearing inspections; 
 staging and sequence of clearing; 
 recovery procedures; 
 the location and description of all significant 

vegetation to be retained and that to be removed;  
 a description of all measures to be used to protect 

significant vegetation and habitat features to be 
retained during construction; 

 the location and extent of storage and stockpile areas 
for cleared vegetation and site mulch; 

 measures to ensure bank stability, water quality as a 
result of clearing within watercourse or drainage 
features; and 

 measures to ensure the protection or restoration of 
habitats as a result of clearing within watercourse or 
drainage features.  

15 Undertake the rehabilitation 
in accordance with Part 4 the 
Preliminary Post-
Construction Rehabilitation 
Plan, prepared by ERM. 

Submit evidence prepared by a suitability qualified person 
that all elements of this condition have been complied with 
and rehabilitation has been completed 

16 Prepare a rehabilitation 
monitoring report 

The monitoring report must:  
i) provide details of native vegetation regeneration 
progress, presence of weeds or other disturbance;  
ii) provide details of:  
 plant growth; 
 % cover and survival rates; 
 plant losses through herbivores, disease, vandalism, 

storm damage, etc; 
 weed regrowth and control measures; 
 plant replacement; 
 guard repair and weeding inside guards; and 
 maintenance watering regime (if required based on 

prevailing weather conditions).  
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Condition 
Number 

Condition Description 

17 Prepare a Cleared 
Vegetation Plan (CVP) 

The CVP must be prepared by a suitably qualified person 
and include:  
i) methods of onsite re-use of cleared vegetation where 
practicable; 
ii) methods of salvage of cleared vegetation where 
practicable, including but not limited to off-site reuse 
opportunities, for example, donation of mulched material 
or large logs; 
iii) identification of the location and extent of storage and 
stockpile areas for cleared vegetation; 
iv) measures to prevent cleared vegetation from being 
stacked or pushed against mature trees, habitat trees or 
tall immature trees; 
v) where burning of cleared vegetation is proposed, 
demonstrate that it is considered a feasible option, and 
outline the likely extent to which it may be undertaken and 
control/management measures for burning activities; 
vi) measures to manage the bushfire risk of cleared 
vegetation; and 
vii) an estimate of the amount of cleared vegetation to be 
removed from the site.  

18 Prepare a finalised Bird and 
Bat Management Plan 
(BBMP) 

The BBMP must:  
(i) Be prepared by a suitably qualified ecologist; 
(ii) Be based on the final disturbance footprint; 
(iii) Identify all ‘at risk’ bird and bat species (i.e. all 
threatened and common species), seasons, and areas 
within the project site which may attract high levels of 
mortality; 
(iv) incorporate baseline data, including where relevant, 
additional pre-operational surveys, Collision Risk 
Modelling and Population Viability Analysis;  
(v) identify threshold (trigger) levels for all species;  
(vi) identify mitigation measures and implementation 
strategies to reduce impacts on bird and bat species; and  
(vii) include a decision-making framework and adaptive 
management approach, including triggers for mitigation 
measures such as operational shut-down of relevant 
turbines during certain periods.  
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Condition 
Number 

Condition Description 

19 (a) Prepare an additional Bird 
Utilisation Survey (BUS) 

The survey must:  
i) be certified by a suitably qualified ecologist; 
ii) be undertaken over two seasons after the 
commencement of the use ; 
iii) collect baseline data in accordance with a BACI 
design; 
iv) be undertaken in accordance with the following 
procedure:  
 establish a minimum of 5 bird survey points as per 

sites surveyed ‘before’ construction (4 impact sites 
and 1 reference site); 

 include 15-minute point-based surveys counting and 
documenting the distance and flight height of each 
observed bird in accordance with a BACI sampling 
design; 

 include two counts of each site in each of four periods 
of the day (early morning, late morning, early 
afternoon and late afternoon) corresponding to 
different periods of bird activity (a total of eight 
surveys per site); 

 within the 15-minute point-based survey  
 all bird species and numbers of individual birds 

observed within 200 metres will be recorded; 
- the species, the number of birds and the height 

of the bird when first observed will be 
documented; and 

- for species of concern (threatened species, 
waterbirds and raptors), the minimum and 
maximum heights will be recorded. 

 each survey point will be counted eight times each 
survey over the two survey periods (one wet season 
and one dry season) at different times of the day; and 

 compilation of a bird species lists for the site from the 
formal counts and incidental observations, and 
mapping of the location (and recording of behaviours) 
of any rare or threatened species.  

19 (c) First-year Post Construction 
Report 

The report must: 
i) be prepared by suitably qualified ecologist; 
ii) demonstrate whether the site continues to be utilised by 
the range of species identified during surveys conducted 
before the full commencement of the use and assess any 
changes in abundance or behaviour; 
iii) include a recommendation on the need for additional 
surveys; and  
iv) the BACI sampling design will be tested using the data 
collected in baseline and post-construction bird utilisation 
surveys.  

23 Prepare a Stormwater 
Management Plan (SWMP) 

The SWMP must: i) be certified by a Registered 
Professional Engineer of Queensland (RPEQ) ii) relate to 
the operational phase of the wind farm iii) be prepared in 
accordance with section 2.3 of the Queensland Urban 
Drainage Manual and demonstrate all stormwater, 
wastewater, discharges and overland flows leaving the 
site during the operational phase are of the same quality 
and quantity of receiving waters prior to development. 
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Condition 
Number 

Condition Description 

26  Prepare a Construction 
Environmental Management 
Plan (CEMP) 

The CEMP must:  
i) be prepared by a suitably qualified person 
ii) include measures necessary to minimise impacts to 
agricultural practice including stock routes and cattle 
movements  
iii) identify activities necessary to ensure the removal and 
disposal of waste and details of the nominated waste 
facilities (waste, except for vegetation must not be burnt or 
allowed to be burnt onsite)  
iv) ensure the location of infrastructure required for 
construction is within the final Project Layout Plan  
v) provide appropriate weed and pest management in 
accordance with the Department of Agriculture and 
Fisheries’ principles of pest management  
vi) include measures to manage construction noise, dust 
and vibration, including:  

  construction noise in accordance with the 
Environmental Protection (Noise) Policy 2019  

 construction vibration to meet the construction 
vibration criteria in the Department of Transport and 
Main Roads’ Transport Noise Management Code of 
Practice dated March 2016 

  the activities and equipment likely to generate noise 
and vibration • identification of the proposed hours of 
work and what work will be undertaken during those 
hours, including where works are proposed outside of 
the hours and days specified in the default noise 
standards within Chapter 8, Part 3B, Division 3 of the 
Environmental Protection Act 1994 

  the identification of the sensitive receptor locations 
that may be affected by noise, vibration, and dust 
emissions from the construction work activities  

  assessment of potential noise and vibration impacts 
at sensitive receptors (i.e. via noise modelling) with 
respect to the relevant criteria  

  mitigation measures to reduce noise, vibration and 
dust impacts at sensitive receptors, including:  
- scheduling of activities  
- consultation with relevant sensitive receptors  
- an effective complaints resolution process per 

Condition 30 
- a blasting plan 

vii) include erosion and sediment control measures in 
accordance with the Best Practice Erosion and Sediment 
Control (BPESC) guidelines for Australia (International 
Erosion Control Association) and includes measures to:  
 prevent accelerated soil erosion 
  where prevention is not possible, minimise, and 

mitigate accelerated soil erosion; and   
 monitor and respond accelerated soil erosion events  
viii) achieve no net worsening of stormwater management 
in accordance with the Queensland Urban Drainage 
Manual, certified by a Registered Professional Engineer of 
Queensland (RPEQ)  
ix) geotechnical and slope stability risk assessment, 
certified by a Registered Professional Engineer of 
Queensland (RPEQ). 
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Condition 
Number 

Condition Description 

35 Prepare an Erosion and 
Sediment Control Plan 
(ESCP). 

The ESCP required under part (a) of this condition must: 
i) be prepared by an appropriately qualified professional 
ii) address and manage potential impacts caused by 
clearing on the site 
iii) be prepared, in accordance with the Best Practice 
Erosion and Sediment Control (BPESC) guidelines for 
Australia (International Erosion Control Association) 
iv) include recommended measures to: 

 prevent accelerated soil erosion 

 where prevention is not possible, minimise and 
mitigate accelerated soil erosion; and  

 monitor and respond accelerated soil erosion events. 

A complete list of conditions has been included in Appendix A. 

2.8.1 Environmental Record of the Person Proposing to Take the Action  
Stony Creek Project Nominees Pty Ltd is the trustee for the Stony Creek Project Trust, a wholly 
owned subsidiary of Greenleaf Renewables Pty Ltd. Greenleaf Renewables Pty Ltd have no current 
or historical proceedings under a Commonwealth, State or Territory law for the protection of the 
environment or the conservation and sustainable use of natural resources. 

Greenleaf Renewables Pty Ltd are a specialist renewable energy project development company, 
100% owned by its Australian Shareholders. The team combines over 28 years' experience in the 
renewables and energy industry, covering land access, permitting, technical development, 
commercial, and financing, with a core focus of originating wind farm projects across eastern 
Australia.   

Sustainable development is at the core of Greenleaf Renewables Pty Ltd’s business model, with the 
company making continued efforts to minimise the impact of their developments on the environment 
(see Appendix C).  
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3. ECOLOGICAL INVESTIGATIONS METHODOLOGY 

3.1 Overview 
This Section outlines the methodology implemented to collect data to describe the ecological values 
in the Project Area and surrounding landscape to understand baseline conditions, inform avoidance 
measures, and assess likely impacts.  

Overall, the assessment consisted of a desktop review to identify MNES values that may be present, 
which guided the development and implementation of a comprehensive field survey and sampling 
program to describe on-ground conditions and to assess the known, likely and potential occurrence of 
ecological values within the Project Area.  

A summary of the survey effort undertaken within the Project Area to identify and assess and describe 
the ecological values in the Project Area is provided below, with a further information and a detailed 
summary provided in Section 3.5 and Table 3-3: 

 Field surveys were undertaken over six separate survey events in the pre-wet (November 2021), 
post-wet (February and April 2022, and February 2023), pre-dry (May 2021) and post-dry (August 
2022) seasons and included a range of general and targeted survey methods in accordance with 
species survey guidelines, as outlined in Section 3.5 

 In total 91 bird utilisation surveys (BUS) (including 28 individual locations) were completed across 
all seasons, including two summer, two autumn, one spring and one winter survey periods. The 
two survey periods completed within the summer season aligns with appropriate timing for the 
detection of migratory bird movements and activity in eastern Australia.  

 60 vegetation community and habitat assessments were completed over the six survey periods, 
to verify and describe vegetation communities and habitat presence, suitability and quality, which 
included targeted searches for threatened flora and fauna species and signs. 

 
The Bird Utilisation Surveys completed align with the Interim guidelines on the management of bird 
and bat species in onshore windfarms, developed in December 2021 by the Department of Agriculture 
and Environment (now DCCEEW) more detail can be found in Section 3.5.5. 

3.2 Expert Consultation 
Supervision, guidance and technical review has been undertaken by Dr David Dique a lead partner at 
ERM, a 25-year experienced ecologist, for each field survey investigation. David led the design of all 
field surveys. Over the last 20 years, David has become recognised as a specialist in Koala ecology, 
research, conservation and management planning. David completed his PhD on Koalas in South-east 
Queensland in 2004, and since then has played key roles on expert panels for State and Federal 
Governments in Koala management policy development. This includes developing the Queensland 
Koala habitat mapping, participation as an invited expert on a panel for the review of the status of 
Koalas in Australia and contributing as an invited expert for the development the EPBC Act Koala 
referral guidelines. 

Oversight, guidance and technical review has been undertaken by ERM Principal Ecologist Matt 
Davis, a 16-year experienced ecologist, who has experience in both flora and fauna assessments.  

Threatened fauna surveys were led by Adam Pavitt, a senior ERM ecologist with 8-years’ experience. 
Vegetation assessments, including ground truthing and mapping of Threatened Ecological 
Communities (TECs), were led by Timothy Callaghan, also a senior ERM ecologist, a 7-year 
experienced botanist and vegetation specialist. The extended field team supporting these senior 
ecologists, included a range of suitably qualified ecologists and botanists who were able to gather and 
analyse the results of the field surveys.  
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The bat surveys were undertaken with the use of ultrasonic detectors (i.e. Anabats) and as such, an 
expert with the ability to understand the frequency of bat calls was consulted to analyse these results. 
This was done by expert Kelly Matthews, who is the Director at Green Tape Solutions and is a 
Certified Environmental Practitioner, who has over 16 years’ experience in ecology including the 
reporting and interpretation of bat detector results. 

A peer review of the Collision Risk Model (CRM) for the proposed action has been led and 
undertaken by Peter Wright, Principal Ecologist, for ERM in Scotland. Peter was supported by 
Sebastian Ellis, Ecologist in ERM Scotland. This team has extensive experience with CRM for 
onshore wind farm projects.  

No further consultation with experts/field specialists was required. 

3.3 Desktop Review  
A number of desktop sources were reviewed to identify ecological values that may occur within the 
Project Area as listed in Table 3-1. A search area containing the Project Area and a 10 km buffer was 
used for the database searches. The Project Area is an irregular shape and, as such, a bounding 
rectangle was used (and buffered) for database searches requiring coordinate inputs. As a result, 
records may be further than 10 km from the Project Area boundary at some locations. The Protected 
Matters Search Tool (PMST) (undertaken on the 28 March 2022) and Wildlife Online (WO) results 
were cross-checked using Atlas of Living Australia (ALA) database locations of records in the context 
of the actual Project Area boundary. 

This desktop review adheres to the requirement in the EPBC Act to undertake a desktop review of 
available information to identify species, that may be impacted by the proposed action. This desktop 
review, through the likelihood of occurrence analysis, provides information on species known or likely 
to occur within the Project Area, based on species records, the availability of suitable habitat, 
breeding, roosting, denning and foraging sites for fauna, Ramsar sites for waterbirds, and habitat for 
flora.  

Table 3-1 Databases Reviewed for Desktop Analysis 
Information 
Source 

Name Data Description 

DCCEEW Protected Matters 
Search Tool (PMST) 

The search tool provides predictive results of MNES based on 
mapping of known and potential species distribution, habitat, 
ecological communities and wetlands. The outputs are based 
on modelling results and do not necessarily reflect known 
records of species or communities. The features highlighted 
by the search are considered further through a likelihood of 
occurrence assessment (see Appendix D). The PMST results 
can be found in Appendix E.  
Search area: 10 km buffer around the Project Area. 

DoR Regional Ecosystem 
(RE) Version 8.0 
mapping 

This product maps remnant vegetation communities across 
Queensland and identifies communities listed as endangered, 
of concern or least concern status. 

DoR Property Maps of 
Assessable Vegetation 
mapping (published 4 
May 2017)  

This product provides certified property scale maps indicating 
where landholders can clear regrowth in ‘Category X’ areas 
without further approval and areas where approval is required 
for clearing regulated vegetation.  The PMAV provides a 
property scale regulated vegetation map which replaces the 
statewide regulated vegetation map published by DoR. 

Queensland 
Government 

MSES version 4.1 
mapping 

This product maps areas of MSES as defined under the Qld 
State Planning Policy. 

DoR Queensland Globe A Google Earth based product that allows viewing of spatial 
data and imagery covering Queensland.  
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Information 
Source 

Name Data Description 

DES WO A database that contains records of wildlife sightings including 
threatened flora and fauna species (protected under the NC 
Act) that have been provided to the agency by Government 
departments and external organisations. The WO results can 
be found with the PMST results, in Appendix E. 
Search area: -26.648388, 151.258670 (with a 20 km buffer 
around this middle point of the Project Area).   

ala.org.au ALA Australia national biodiversity database (supported by the 
National Collaborative Research Infrastructure Strategy, 
CSIRO). Database contains records accessed through an 
interactive spatial portal. Threatened species are searched to 
identify known records in proximity to the Project Area. 

North Burnett 
Regional 
Council 

North Burnett Planning 
Scheme 2014 

The North Burnett Planning Scheme 2014 provides 
information relating to biodiversity, and wetland and waterway 
corridors. 

DCCEEW Species Profile and 
Threats Database 
(SPRAT) 

The SPRAT profiles and associated conservation advice 
documents were consulted for the following reasons: They 
provide detailed information for the Likelihood of occurrence 
assessment on: 

 Species distribution; and  

 Habitat information including species-specific 
requirements. 

The conservation advice documents are particularly important 
for assessing Threatened Ecological Communities (TECs) 
found in field surveys, against the listed TEC guidelines.  

3.4 Likelihood of Occurrence 
Desktop sources identified a number of flora and fauna species listed under the EPBC Act (i.e. 
Protected Matters Search Tool (PMST) search) that have previously been recorded or predicted to 
occur within a 10 km buffer of the Project Area. The PMST results are attached as Appendix E. The 
buffered area is from here on referred to as the ‘locality’. A preliminary likelihood of occurrence 
assessment was undertaken, initially using desktop sources to identify likely target species and 
communities and to inform the required targeted field surveys.  Following field-verification of habitat 
and species presence from targeted surveys, a final likelihood of occurrence (Appendix D) was 
completed.  

The likelihood of occurrence approach refines the desktop generated list using site-specific 
information obtained from literature and specific-species habitat information obtained from field 
surveys. Desktop sources are indicative only and likelihood rankings, particularly in regard to the 
presence of suitable and potential habitat, are conservative. The assessment ranks the likelihood of 
the species occurring within the Project Area, throughout the lifespan of the proposed action, through 
analysis of species distribution information and the presence of specific habitat attributes as identified 
through the desktop analysis and field surveys. The criteria applied are outlined in Table 3-2. 

According to the definitions from the Significant Impact Guidelines 1.1 - Matters of National 
Environmental Significance (Department of Environment, Water and the Arts, 2013), suitable habitat 
are areas or a location which has the potential to provide necessary resources needed for the 
maintenance of a population. This can include elements of habitat that provide for breeding, nesting 
and foraging habitat features or food resources. Suitable habitat are areas that also can be used 
transiently by a species.  
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Habitat and distribution information for MNES was sourced from SPRAT profiles and/or Conservation 
Advice where available, supplemented by other primary sources (e.g. published literature). Species 
records were sourced from WildNet (Queensland based record database) and/or ALA.  

The likelihood of occurrence assessment used to identify the likelihood of presence of a threatened 
species, applied the precautionary principle, with consideration given to climate sensitivity, changing 
habitats, movements of species and naturally-occurring low density populations over the lifespan of 
the proposed action. Where species presence cannot be discounted, they are categorised as 
potentially occurring, (e.g Red Goshawk and Squatter Pigeon) Based on the current likelihood of 
occurrence criteria, such species are  assessed as unlikely to occur at present but were considered to 
have the potential to occur within the Project Area across the lifespan of the proposed action, whether 
as a temporary visitor or a more permanent occurrence, that may be impacted by the operation of the 
Project. 

For the purpose of the likelihood of occurrence assessment, recent records within the locality are 
defined as observations made within the previous 20 years. 

The conclusions of this likelihood of occurrence were then used to determine the species that are 
known, likely or potential to occur in the Project Area (including throughout the operational phase of 
the proposed action) and those that may potentially be impacted by the proposed action.    

Table 3-2 Likelihood of Occurrence Criteria 
 Suitable Habitat 

Exists 
Potential Habitat 
Exists1 

Habitat Does 
Not Exist2 

Records within Project Area (based on site 
surveys and recent (last 20 years) records 

Known Known Known 

Records in the locality3 Likely Potential Unlikely 

No records in the locality, but Project Area is 
within known distribution 

Potential Potential Unlikely 

No records in the locality, and Project Area is 
outside of distribution 

Unlikely Unlikely Unlikely 

1Habitat may be considered general, but not preferred because: some desired habitat features may be 
present, but not all; habitat may have poor connectivity; or habitat may be known to be disturbed.  
2Based on sources reviewed and/or field survey results. 
3 ‘Locality’ refers to a 10 km buffer of the Project Area. 

 The full likelihood of occurrence assessment is provided in Appendix D, with the detailed 
likelihood of occurrence assessment of all species identified in a current PMST (Appendix E).  

 From this full list of species and communities, the likelihood of occurrence results for the list of 
species that have potential to be impacted and were requested to be assessed as part of this PD 
are shown in Table 4-1.   

3.5 Ecological Surveys Overview 
Field surveys were undertaken over six separate survey events in the pre-wet (November 2021), post-
wet (February and April 2022, and February 2023), pre-dry (May 2021) and post-dry (August 2022) 
season. The purpose of the six field surveys was to identify and assess and describe the ecological 
values in the Project Area to inform the assessment of ecological impacts of the proposed action and 
to capture any seasonal variation in results. The methodology adopted for the field surveys was 
based on Commonwealth survey guidelines (referenced where applicable throughout this section), 
and focused on describing the vegetation communities present, flora and fauna habitats and their 
condition, and completing targeted surveys for listed threatened species identified within the 
Protection Matters Search Tool (PMST) report, and particularly those species and fauna groups 
vulnerable to wind farm impacts (i.e. birds and bats). 
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Field surveys were required to sample planned areas of disturbance, including areas subject to direct 
and indirect impacts. The ecological findings that result from six field investigations (together with the 
information obtained from desktop sources), provide a robust description of the ecological values of 
the Project Area, with sufficient coverage and sampling within vegetation communities and potential 
habitats to meet required Commonwealth and State survey effort guidelines. A summary of the survey 
results are provided in Section 4, Table 4-3. 

A summary of the survey effort undertaken within the Project Area in November 2021, February, April 
and May 2022, August 2022 and February 2023 is provided below, with a detailed summary provided 
in Table 3-3: 

 Two ERM ecologists undertook a five-day post-dry season field assessment of the Project Area 
from 15 November to 19 November 2021, with a total of 100 person hours on the ground. The 
survey involved vegetation and habitat assessments, targeted threatened species surveys and 
Bird Utilisation Surveys (BUS) and bat surveys; 

 Two ERM ecologists undertook a five-day field assessment of the Project Area from 14 February 
to 18 February 2022, with a total of 100 person hours on the ground. The survey involved TEC 
ground truthing and validation, habitat assessments, targeted threatened species surveys, BUS 
and bat surveys; 

 Two ERM ecologists undertook a five-day post-wet field assessment of the Project Area from 4 
April to 8 April 2022, with a total of 100 person hours on the ground. The survey involved habitat 
assessments, targeted threatened species surveys and BUS;  

 Two ERM ecologists undertook a five-day pre-dry field assessment of the Project Area from 23 
May to 27 May 2022, with a total of 100 person hours on the ground. The surveys involved 
habitat assessments, targeted threatened species surveys and BUS;  

 Two ERM ecologists undertook a five-day dry field assessment of the Project Area from 8 August 
to 12 August 2022, with a total of 100 person hours on the ground. The survey focused on BUS; 
and 

 Two ERM ecologists undertook a five-day post-wet field assessment of the Project Area from 6 
February to 10 February 2023, with a total of 50 person hours on the ground. The surveys 
involved targeted threatened flora species surveys, habitat assessments, targeted fauna species 
surveys and BUS.  

 It should be noted that an additional two BUS are scheduled to be completed in August and 
October of 2023. 

Bat surveys were not completed during the April and May 2022 field surveys, due to the cooler 
conditions not being appropriate for detection of these species. 

The survey effort and locations are presented in Figure 3-1.  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 35 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

ECOLOGICAL INVESTIGATIONS METHODOLOGY 

Table 3-3 Field Survey Effort in the Project Area 
Dates Target Survey Techniques Survey Effort 

15-19 
November 
2021 

Vegetation and 
habitat assessment 
(including targeted 
threatened species 
surveys) 

 Review of vegetation community mapping and assessment of habitat distribution. 
 Assessment of habitat features present relating to relative cover and abundance of 

nesting/shelter/basking sites, presence of aquatic habitats, presence of foraging resources, 
dominant canopy species, connectivity and disturbances. 

 Representative sampling for RE verification.  
 Targeted surveys for threatened species identified with potential to occur, as described in the 

likelihood of occurrence analysis (Appendix D) were done in conjunction with Habitat 
Assessments. This included hollow bearing tree searches, Koala searches (incl scat and 
scratches), and reptile searches.  

 34 individual survey locations 

Bird surveys  Bird Utilisation Surveys (BUS) suitable to include in the Band Collision Risk Model (2007) 
roaming bird surveys between survey areas. 

 16 individual survey locations 

Bat surveys  Bat detection via the use of ultrasonic devices (Anabats).  5 Anabats locations recording 
for 4 consecutive nights 

Camera traps  Undertaken for nocturnal species (particularly small mammals) in areas identified as potential 
habitat.  

 5 camera traps deployed for 
4 nights 

14-18 
February 
2022 

Habitat and 
vegetation 
assessments 
(including targeted 
species surveys) 

 Assessment of habitat features present relating to relative cover and abundance of 
nesting/shelter/basking sites, presence of aquatic habitats, presence of foraging resources, 
dominant canopy species, connectivity and disturbances. 

 Targeted surveys for threatened species identified with potential to occur, as described in the 
likelihood of occurrence analysis (Appendix D) were done in conjunction with Habitat 
Assessments. This included hollow bearing tree searches, Koala searches (incl scat and 
scratches), and reptile searches. 

 2 individual survey locations 

Bird surveys   BUS using the Band Model. 
 Roaming bird surveys between survey areas. 

 17 BUS  

Bat surveys  Bat detection via the use of ultrasonic devices (Anabats).  5 Anabat locations recording 
for 4 consecutive nights 

4-8 April 2022 Habitat and 
vegetation 
assessments 
(including targeted 
species surveys) 

 Review of vegetation community mapping and assessment of habitat distribution. 
 Assessment of habitat features present relating to relative cover and abundance of 

nesting/shelter/basking sites, presence of aquatic habitats, presence of foraging resources, 
dominant canopy species, connectivity and disturbances. 

 Representative sampling for RE verification.   
 Targeted surveys for threatened species identified with potential to occur, as described in the 

likelihood of occurrence analysis (Appendix D) were done in conjunction with Habitat 
Assessments. This included hollow bearing tree searches, Koala searches (incl scat and 
scratches), and reptile searches. 

 11 individual survey locations 
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Dates Target Survey Techniques Survey Effort 
Bird surveys   BUS using the Band Model. 

 Roaming bird surveys between survey areas. 
 13 BUS  

Spotlighting   Spotlighting undertaken for nocturnal species (particularly arboreal mammals) in targeted 
areas (with hollow bearing trees and mature forests) as well as along road rides throughout 
the Project Area.  

 2 people surveying for 3 
hours per night, for a total of 
4 nights 

Camera traps  Undertaken for nocturnal species (particularly small mammals) in areas identified as potential 
habitat.  

 5 camera traps deployed for 
4 nights 

Call playback  Undertaken for powerful owl (Ninox strenua) in areas identified as potential habitat.  6 call playback surveys 

23-27 May 
2022 

Habitat and 
vegetation 
assessments 
(including targeted 
species surveys) 

 Review of vegetation community mapping and assessment of habitat distribution. 
 Assessment of habitat features present relating to relative cover and abundance of 

nesting/shelter/basking sites, presence of aquatic habitats, presence of foraging resources, 
dominant canopy species, connectivity and disturbances. 

 Representative sampling for RE verification.   
 Targeted surveys for threatened species identified with potential to occur, as described in the 

likelihood of occurrence analysis (Appendix D) were done in conjunction with Habitat 
Assessments. This included hollow bearing tree searches, Koala searches (incl scat and 
scratches), and reptile searches. 

 13 individual survey locations 

Bird surveys   BUS using the Band Model. 
 Roaming bird surveys between survey areas. 

 15 BUS  

8-12 August 
2022  

Bird surveys  BUS using the Band Model. 
 Roaming bird surveys between survey areas. 

 16 BUS  

6-10 February 
2023 

Bird surveys  BUS using the Band Model. 
 Roaming bird surveys between survey areas. 

 30 BUS  

Targeted vegetation 
surveys 

 Targeted flora surveys, for Cycas megacarpus conducted, consisting of timed meander 
surveys in accordance with the Flora Survey Guidelines - Protected Plants (Nature 
Conservation Act 1992) (DEHP, 2014). 

 8 timed meander surveys 
within suitable potential 
habitat for Cycas megacarpa.  
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3.5.1 Targeted Listed Flora Surveys  
The targeted flora surveys were undertaken in accordance with the Queensland Flora Survey 
Guidelines – Projected Plants, Nature Conservation Act 1992 (‘Flora Survey Guidelines’). The Flora 
Survey Guidelines recommend meander surveys to be conducted in listed flora species habitat and 
during flowering periods, with searches to be conducted at the rate of one meander every two ha. For 
the field surveys, meander searches were undertaken at the same time as habitat and vegetation 
assessments within high risk flora trigger areas in the Project Area. Not all plant species (e.g. 
grasses) exhibit diagnostic features (such as flower and fruit) at this time. Listed species targeted 
during the field surveys, their survey guideline requirements, as well as whether the survey effort has 
met guideline requirements, have been included in Table 3-3. 

Habitat mapping was prepared for those listed species known, likely or with potential to occur. 

3.5.2 Targeted Listed Fauna Surveys  
Targeted surveys were undertaken for listed fauna species identified from the desktop searches as 
potentially occurring within the Project Area. Detail on all the listed species targeted during the field 
surveys, their survey guideline requirements, as well as whether the survey effort has met guideline 
requirements, have been included in Table 3-3. The following information summarises the main 
techniques targeting listed mammals, birds and reptiles within the Project Area.  

Habitat mapping was prepared for those listed species known, likely or with potential to occur. 

3.5.3 Terrestrial and Arboreal Mammals  
Scat and scratch marks searches were undertaken for Koala as per the Survey Guidelines for 
Australia’s Threatened Mammal (as listed under the EPBC Act). Scat searches are not a specific 
survey guideline recommendation for locating Greater Glider s however have been listed in the 
Terrestrial Vertebrate Fauna Survey Guidelines for Queensland as a means to locate cryptic and 
nocturnal species. Other relevant guidelines and their recommended survey method and extent for 
Koala and Greater Glider are as follows: 

 Terrestrial Vertebrate Fauna Survey Guidelines for Queensland: 

- Requires two 30 person minute spotlight searches of 100 x 100 m survey site; and 

- Scat and sign search can coincide with the systematic diurnal active searches, within 50 x 50 
m quadrates of the survey area. 

 A review of Koala habitat assessment criteria and methods (Youngentob et al., 2021):  

- Strip transects which involve diurnal distance sampling and density searches; 

- Camera traps; 

- Nocturnal spotlighting for smaller sites to determine presence and density; and 

- Scats – Faecal pellet (scat) surveys which involves looking at the base of Koala food trees 
for presence of Koala scats. 

Spotlighting was undertaken per guideline requirements focusing on arboreal species, particularly 
targeting the Koala and Greater Glider. The team spotlighted by foot and slow vehicle within suitable 
habitats and vegetation communities across four nights (total of eight person nights of spotlighting). 
Large and small tracts of vegetation were targeted for spotlight surveys, as well as sampling occurring 
within linear fragments of vegetation associated with watercourses and roadside vegetation, to 
adequately sample the vegetation communities and habitats that occur across the Project Area. Scat 
searches were also undertaken at habitat assessment locations, specifically looking for distinctive 
Koala scats. 
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To target terrestrial mammals, five camera traps were deployed across four nights in November 2021 
and April 2022. These camera traps included Browning Dark Ops Pro XD BTC-6PXD units, with 
motion sensors and night time image capability. Cameras were placed in areas of suitable habitat that 
provided the greatest likelihood of detecting the target threatened species, such as areas close to 
water sources, eucalypt woodland and rocky outcrops.  A scented bait station was placed on the 
ground within the field of view of the camera, with a mixture of peanut butter, oats, honey and 
sardines. Cameras were operating on a 24-hour basis across the four nights of deployment in both 
the November 2021 and April 2022 field survey. 
The cameras were secured onto trees at approximately 1 metre above the ground. They were 
collected and the information recorded on the SD cards was then analysed on a desktop computer to 
determine the species recorded. 

3.5.4 Reptiles  
Searches for listed reptiles identified in the desktop searches, were also undertaken in accordance 
with the following guidelines: 
 Yakka Skink, (Egernia rugosa). Targeted species survey guidelines (Ferguson 2014); 
 Draft referral guidelines for nationally listed Brigalow Belt reptiles (DSEWPC 2011); and 
 Survey guidelines for Australia’s threatened reptiles. EPBC Act survey guidelines 6.6 (DSEWPC 

2011). 
Searches for reptiles involved microhabitat identification and searches for signs of the species. This 
occurred throughout the Project Area alongside habitat assessments. Other searches involved active 
searches in suitable habitat areas, including overturning of rocks and disturbance of leaf litter.   

3.5.5 Bird and Bat Surveys  
Bird surveys were carried out to target listed threatened and migratory species. The survey guidelines 
for diurnal bird surveys and their requirements are as follows: 
 Terrestrial Vertebrate Fauna Survey Guidelines for Queensland: 

- Diurnal bird surveys involve six 5-10 min area searches within 100 x 100 m survey area; and  
- Two surveys conducted in the morning (<two hours after sunrise), two in mid-morning (two to 

four hours after sunrise) and two in less optimal times (four hours after sunrise and two 
hours before sunset). 

It is also noted that specific requirements for species listed in the Survey Guidelines for Australia’s 
Threatened Birds (as listed under the EPBC Act) were considered in designing the field survey 
program. For example, the Survey Guidelines for Australia’s Threatened Birds recommends that area 
searches or transect surveys, as well as flushing, for 10-15 hours over three days is recommended for 
the Squatter Pigeon (southern). These survey guidelines were used for each of the EPBC Act listed 
birds identified as potentially occurring. 

Migratory Flightpaths  
There are no documented, important migratory flyways that occur over the Project Area. The East 
Asia/Australasia Flyway is the most common and frequented flyway travelled by migratory shorebirds 
en route to, and within, Australia (BirdLife International 2020). This flyway occurs over a total of 
84,765,020 km2 and occurs through 37 countries, including Australia (BirdLife International 2020).  
This flyway extends from Arctic Russia and North America, to the southern extents of Australia and 
New Zealand (BirdLife International, 2020). This flyway predominantly traverses the coastal extents of 
Australia, occasionally travelling inward through parts of South Australia and Western Australia 
(BirdLife International, 2020). When examining the records of the listed migratory shorebirds species 
from desktop searches, the vast majority of incidental records are consistent with the coastal routes of 
the East Asia/Australasia Flyway. Additionally, when examining the records of non-shorebird 
migratory birds, these species also generally traverse coastal areas.  
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Migratory flyways are known to correspond with the vast majority of Important Bird and Biodiversity 
Areas (IBAs). Such IBAs are globally known for their importance in bird conservation, particularly due 
to the number of migratory and/or threatened species that are found there. The East Asia/Australasia 
Flyway includes a total of 1,184 migratory IBAs (BirdLife International 2020), none of which occur 
within, or in close proximity to, the Project Area.  
Therefore, it is concluded that the Project Area does not fall within an important flyway or IBA for 
migratory birds.  

3.5.5.2 Bird Utilisation Surveys  
BUS involve 20-minute fixed point surveys to provide data based on the species present, height, 
speed and direction of flight as stipulated by the Band Model (SNH 2012; Band 2000). Each fixed-
point survey site was located to provide a search radius of at least 100 m for small birds and up to 
800 m for large birds with range finders used to determine distances. Searches primarily focused on 
birds most likely to be affected by the proposed action, such as raptors (birds of prey) and large flocks 
of birds. 

The Interim guidelines on the management of bird and bat species in onshore windfarms (Interim 
guidelines for birds and bats), developed in December 2021 by the Department of Agriculture and 
Environment (now DCCEEW), details the need to undertake a risk assessment for birds and bats 
following BUS for the Project Area. Risk assessments has taken into account the likelihood and 
consequences of events including collision with WTGs and the impact of construction and operation 
on the proposed action causing changes in site utilisation by bird and bat species. 

The State Code 23 details the requirement for BUS for proposed wind farm developments. Such 
surveys identify avian species, numbers present, height flown and site utilisation. The 2021-2023 field 
surveys undertook BUS in accordance with the Band Model, at waterbodies and in open areas for 
birds of prey (Band, 2000).  

The State Code also recommends a before-after control-impact (BACI) design principle for surveys 
where the Project Area is determined to support significant bird species. The aim of the BACI design 
is to compare environmental variables before and after a human activity and between the area 
affected by the disturbance footprint (impact) and an unaffected area (control) (Stewart-Oaten, 1986). 
Areas visited during the 2021-2023 field surveys, prior to construction/operation, were identified as 
impact areas. These areas will be revisited and resurveyed during the second design phase (pre-
construction), during construction and after construction (operation phase) of the proposed action. 
Additional neighbouring control sites will be selected and surveyed as part of the second design 
phase (within 1 km of the proposed action). 

The BACI designed bird surveys include BUS such as point surveys, waterbody and birds of prey 
surveys, as was conducted during the phase one design field investigations. It is noted that the 
second design phase will include ongoing surveys at impact sites (at the sites already surveyed) as 
well as control sites that are yet to be determined. The final location of BACI survey sites will be 
dependent on changes in proposed infrastructure placement that may result from findings of the 
second phase design field program which involves micro-siting and pre-clearance surveys.  

The interim guidelines for birds and bats and has detailed how Collision Risk Modelling (CRM) needs 
to be undertaken for listed threatened species (MNES) where risks from the proposed action, 
particularly collision risks, have been identified (DAWE 2021). This CRM should consider a proposed 
action, site-wide assessment and identify high risk turbines as well as results from pre-commissioning 
surveys for a minimum period of 24 months. It is noted that a further two survey events across 
different seasons will be conducted prior to commissioning of the proposed action, meeting the 24-
month requirement, and has been committed to by the Proponent. The information from the surveys 
will be constantly input into the relevant documents, such as the risk assessment, CRM and BBMP to 
inform bird utilisation of the Project Area and collision risk as a result of the proposed action. 
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State Code 23 also requires a CRM to be conducted when determining collision risk to birds and bats. 
Modelling has been undertaken in accordance with the Band CRM Method (Band, 2007). The CRM 
was used to inform the development of a draft Bird and Bat Management Plan (BBMP).  

The following sections detail the specific BUS undertaken throughout the Project Area. Additionally, 
the full list of bird species targeted over the five survey periods, their survey guideline requirements 
and survey adequacy are provided in Table 3-10. The bird survey locations are shown in Figure 3-1. 

3.5.5.3 Point Surveys  
Point surveys were conducted to target diurnal woodland and riparian bird species. Ecologists 
traversed suitable woodland and riparian habitats and conducted 20-minute timed surveys for all birds 
in the Project Area.  

3.5.5.4 Waterbody Surveys  
Waterbody surveys were conducted in order to target waterbirds (particularly some migratory 
species), and woodland species utilising the waterbodies. Observations were made from a stationery 
position, and birds were identified by call detection and visual observations. The Project Area 
contained approximately 12 artificial waterbodies (farm dams), with potential to act as important water 
sources in the landscape, particularly during dry conditions.  

3.5.5.5 Birds of Prey Surveys  
Birds of prey surveys were undertaken to target the listed threatened species such as the Red 
Goshawk (Erythrotriorchis radiatus) and generally occurring, NC Act Least Concern birds of prey that 
may be at risk of collision with WTGs during operation, such as raptors. Surveys were undertaken at 
vantage points (e.g. large hills and extensively cleared areas) at mid-morning when birds of prey 
become increasingly active. 

3.5.5.6 Call Playback  
Call playback surveys were conducted to target cryptic, nocturnal bird species. Two Ecologists 
surveyed suitable habitat and broadcast 2 minute calls interspersed with 2 minutes of silence to listen 
for response calls. Suitable habitat included vegetated gully lines and areas with suitably sized tree 
hollows. A handheld Bluetooth speaker was used to broadcast calls. Following two rounds of call 
broadcasts, a spotlighting search was performed to search for owls that had responded by flying 
quietly to the broadcast area. 
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3.5.6 Survey Conditions  
Table 3-4 to Table 3-9 detail the daily weather observations that were recorded for Gayndah Airport 
during field survey periods (the Project Area is located approximately 30 km north-east of Gayndah 
Airport). The surveys conducted were in times that adequately sampled seasons, with general/typical 
rainfall over the wet season, although extended periods of rainfall through early months of 2022. The 
prolonged wet period provided an extended period for sampling (post wet-season surveys), with mild 
conditions in late May prior to cooler night time temperatures. Wind conditions varied throughout the 
survey periods, with the lowest wind speed (2km/hr) occurring during the November 2021 survey 
period and the fastest (24km/hr) occurring during the February 2023 survey period. Variation in wind 
speed and direction results in a more representative sampling of the Project Areas characteristics, 
especially with regard to birds of prey utilisation, which is a special consideration for wind farm 
developments. 

Table 3-4 Daily Weather Observations at Gayndah Airport for November 2021 
 Temp Rain 9:00 AM  3:00 PM  

  Min Max   Temp RH Dir Spd Temp RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

15/11/2021 13.4 30 0 24.6 41 W 9 29.6 20 W 15 

16/11/2021 14 31.9 0 25.8 37 WNW 2 31.6 24 WNW 7 

17/11/2021 16.9 30.7 0 26.7 58 ENE 9 29.1 47 NE 15 

18/11/2021 19.3 28.9 5.6 23.7 62 NE 19 28.1 42 NNE 9 

19/11/2021 15.9 29.9 0 23.6 61 N 9 29.5 41 ENE 6 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

Table 3-5 Daily Weather Observations at Gayndah Airport for February 2022 

 Temp Rain 9:00 AM  3:00 PM  

  Min `Max   Temp RH Dir Spd Temp RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

14/02/2022 19.1 29.4 0 25.4 59 ESE 19 23.8 76 SE 9 

15/02/2022 19 30.4 0.8 24.4 68 SE 13 28.7 51 ESE 20 

16/02/2022 19.6 29 0 26.6 63 SE 13 27.8 56 ESE 15 

17/02/2022 16.7 33.1 0 26.1 58 E 7 32.6 38 ESE 6 

18/02/2022 19.4 34.9 - 25.6 71 ENE 6 33.4 33 ESE 13 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

 

http://www.bom.gov.au/
http://www.bom.gov.au/
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Table 3-6 Daily Weather Observations at Gayndah for April 2022 

 Temp Rain 9:00 AM  3:00 PM  

  Min Max   Temp RH Dir Spd Temp RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

04/04/2022 17.9 29.3 - 24.6 67 NE 4 28.9 50 NNW 7 

05/04/2022 15.4 32.5 0 22.6 77 N 2 31.6 35 N 13 

06/04/2022 15.8 30.8 - 24.2 70 W 2 28.9 44 ESE 13 

07/04/2022 15.8 30.4 0 23.8 63 ESE 2 28.4 40 SE 15 

08/04/2022 16.8 29.2 0 25.3 62 ENE 19 28.1 48 E 17 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

Table 3-7 Daily Weather Observations at Gayndah for May 2022 

 Temp Rain 9:00 AM  3:00 PM  

  Min Max   Tem
p 

RH Dir Spd Tem
p 

RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

23/05/2022 15.8 22.7 0.4 18.4 79 S 4 21.5 61 SSE 7 

24/05/2022 16.2 24.2 0.2 20.3 73 SE 11 22.9 57 ESE 15 

25/05/2022 13.9 21.7 0.2 19 76 S 4 18.5 91 NE 9 

26/05/2022 14.5 25.6 1.4 18.9 77 SW 6 19.9 73 S 19 

27/05/2022 12.5 25.7 3.6 18.5 82 -  Calm 24.3 50 SSW 7 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

  

http://www.bom.gov.au/
http://www.bom.gov.au/
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Table 3-8 Daily Weather Observations at Gayndah for August 2022 
 Temp Rain 9:00 AM  3:00 PM  

  Min Max   Temp RH Dir Spd Temp RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

08/08/2023 N/A 21.1 N/A 16.7 45 SSW 11 20.5 27 SW 13 

09/08/2023 6.0 21.7 N/A 12.2 64 W 11 20.8 27 SW 13 

10/08/2023 3.3 22.1 0.0 12.3 66 Calm - 21.3 31 E 11 

11/08/2023 7.4 23.2 0.0 16.9 68 NE 2 22.0 37 NE 15 

12/08/2023 8.5 20.2 0.0 13.9 88 Calm - 19.3 78 S 9 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

Table 3-9 Daily Weather Observations at Gayndah for February 2023 
 Temp Rain 9:00 AM  3:00 PM  

  Min Max   Temp RH Dir Spd Temp RH Dir Spd 

  °C °C mm °C %  km/hr °C %  km/hr 

06/02/2023 22.3 32.6 0.0 27.5 63 ESE 11 31.3 51 ENE 19 

07/02/2023 20.6 34.4 0.0 27.2 54 ESE 15 33.9 52 E 24 

08/02/2023 18.0 33.8 0.0 27.7 50 E 20 31.1 38 E 22 

09/02/2023 21.3 32.0 0.0 25.6 64 ENE 15 29.9 35 E 15 

10/02/2023 19.0 34.4 0.0 27.3 51 ESE 19 33.1 26 SSE 20 

Dir = wind direction 
Spd = wind speed 
RH = relative humidity  
Source: Australian Government Bureau of Meteorology, www.bom.gov.au   

3.6 Habitat Assessment for Listed Threatened Species and Communities 
Vegetation community assessments and habitat assessments were undertaken to describe the type 
and condition of the vegetation communities in the Project Area. The outcomes of the assessment 
were used to inform the likelihood of occurrence assessment of listed threatened species and TECs 
or other ecological significance. 

The assessments undertaken included: 

 Representative sampling of Regional Ecosystems (RE). This included quaternary assessments in 
accordance with Neldner et al. (2019); 

 Assessment of water features (such as gully lines) and habitat values; 

 Recording of topographical features; and 

 Defining the barriers of both disturbed and undisturbed areas. 

 The parameters measured during habitat assessments included: 

http://www.bom.gov.au/
http://www.bom.gov.au/


 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 45 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

ECOLOGICAL INVESTIGATIONS METHODOLOGY 

 Context with regard to landscape features (connectivity, proximity to water); 

 Condition (weeds, evidence of disturbance, invasive species); 

 Breeding and roosting habitat features (hollows, nests, caves); 

 Foraging sources (flowering tree species, termite mounds); 

 Microhabitat presence (woody debris, leaf litter specifically important for small mammals and 
reptiles); 

 Wetland presence (presence of aquatic vegetation, water depth); and 

 Signs of threatened species (such as scats, scratches and tracks). 

Targeted surveys for listed flora and fauna identified with potential to occur in the Project Area (see 
Appendix D) were undertaken at the same location as habitat assessments. These targeted surveys 
included hollow bearing tree assessments, Koala searches (including scat and scratch searches) and 
reptile searches. The survey locations are shown in Figure 3-1. 

3.7 Habitat Mapping 
Habitat within the Project Area has been field-verified, mapped and classified into six distinct 
vegetation communities (detailed below). These six vegetation communities represent habitat types 
broadly utilised in similar ways throughout the Project Area by present (and assumed present) 
species.  

Comprehensive vegetation and habitat assessments have been undertaken throughout the Project 
Area and within the disturbance footprint to effectively understand the function and coverage of 
environmental values, observations from field surveys have resulted in ground-truthed mapping that 
outlines the habitat within, adjacent to, and downstream of the disturbance footprint Area. The 
disturbance footprint covers 249 ha of the 4,465.2 ha Project Area.   

This habitat mapping used regional ecosystem mapping to guide field investigations; however, the 
overall mapping results are defined by determining vegetation boundaries and floristic composition 
based on ground-truthed observations. The process involved first identifying vegetation communities 
and broad habitat groups within the Project Area and then subsequently using those vegetation 
communities and broad habitat groups to delineate habitat features and define species habitat 
mapping. 

Habitat and vegetation assessments to field-verify vegetation and habitat areas involved: 

 Representative sampling of Regional Ecosystems (RE). This included quaternary assessments in 
accordance with Neldner et al. (2019); 

 Classification of vegetation communities and features, informing refinement into Broad Habitat 
Types; and 

 Assessment of water features (such as gully lines or ephemeral watercourses) and habitat 
values; 

- Recording of topographical features;  

- Defining the barriers of both disturbed and undisturbed areas; 

- Context with regard to landscape features (connectivity, proximity to water); 

- Condition (weeds, evidence of disturbance, invasive species); 

- Breeding and roosting habitat features (hollows, nests, caves); 

- Foraging sources (flowering tree species, termite mounds); 

- Microhabitat presence (woody debris, hollows, leaf litter specifically important for small 
mammals and reptiles); 
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- Wetland presence (presence of aquatic vegetation, water depth); and 

- Signs of threatened species (such as scats, scratches and tracks). 

These assessments indicated that vegetation communities within the Project Area broadly aligned 
with the state vegetation mapping. The majority of the disturbance footprint occurs within woodland 
and open woodland dominated by eucalypts, notably narrow leaved ironbark and Spotted Gum. 

By surveying and mapping habitat across the wider Project Area, species information on habitat 
located within, adjacent to, and downstream of the disturbance footprint has been presented and 
assessed for impacts to MNES.  

3.8 Ecological Survey Adequacy 
In general, the survey techniques used during the field survey program ensured that survey guidelines 
for target species were met and to obtain adequate coverage across the Project Area so that the 
disturbance footprint is adequately surveyed.  The approach to the survey was to focus on areas 
within the disturbance footprint, while selecting adequate sampling sites to enable classification and 
mapping of vegetation communities and habitats across the wider Project Area.  This is shown in 
Figure 3-1, with the spread of sampling points focused around the disturbance footprint but with 
suitable sites within the Project Area to allow the mapping and classification of habitat types in this 
broader context. 

Both pre-wet and post-wet season surveys were conducted to identify and assess the ecological 
values in the Project Area that may only be observed in specific seasons. The methodology adopted 
for the field studies focused on describing the vegetation communities present, flora and fauna 
habitats and their condition, and particularly threatened species and fauna groups vulnerable to 
windfarm impacts (i.e. birds and bats). The pre-wet season was typical of local climatic conditions, 
although a wet period extended for several months into 2022. Despite above average rainfall 
conditions in the first few months of 2022, the post-wet season surveys are regarded to have sampled 
the variability within the Project Area.  

Field surveys are a requirement of State Code 23 and must aim to identify bird and bat habitats, 
validating any of the results of the desktop reviews. Such field visits are required to cover planned 
areas of disturbance. The ecological findings that resulted from the six field investigations (together 
with the information obtained from desktop sources), provide a robust description of the ecological 
values of the Project Area, with sufficient scale coverage and sampling within vegetation communities 
and potential habitats. This sampling effort was also sufficient to meet the required Commonwealth 
and State survey requirement guidelines.  

The survey plan was designed to accommodate for a two-stage design process for development of 
the proposed action. The first design phase is based on avoidance of important ecological values 
identified through the field surveys. The second design phase will involve pre-clearance surveys to 
target known, likely and potentially occurring listed threatened and/or migratory species or micro-
habitat features at proposed infrastructure locations in the Project Area. Where required and feasible, 
infrastructure will be micro-sited up to 100 m to avoid large hollow bearing trees, nests, rock falls and 
other important micro habitat features. This two-phase design and avoidance process allows for all 
planned areas of disturbance to be adequately assessed in accordance with the State Code 23 field 
survey requirements as well as identification of potential MNES values in accordance with relevant 
Commonwealth guidelines. 

To inform and complete impact assessments, habitat assessments and management and mitigation 
measures, the following relevant documents have been reviewed and referenced: 

 Conservation Advice for Petauroides volans (Greater Glider (southern and central)) (DCCEEW 
2022).  

 Conservation Advice for Phascolarctos cinereus (Koala) combined populations of Queensland, 
New South Wales and the Australian Capital Territory (DAWE 2022). 
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 National Recovery Plan for the Koala Phascolarctos cinereus (combined populations of 
Queensland, New South Wales and the Australian Capital Territory) (DAWE 2022). 

 Conservation Advice for Hirundapus caudacutus White-throated Needletail (TSSC 2019). 

 Approved Conservation Advice for Bosistoa transversa s. lat. (Three-leaved Bosistoa) (DEWHA 
2008). 

 A review of Koala habitat assessment criteria and methods (Youngentob et al., 2021) 

 National Recovery Plan for the Grey-headed Flying-fox Pteropus poliocephalus (DAWE 2021). 

 Conservation Advice Geophaps scripta scripta Squatter Pigeon (southern) (Threatened Species 
Scientific Committee, 2015) 

 Approved Conservation Advice for Rostratula australis (Australian Painted Snipe) (Department of 
Sustainability, Environment, Water, Population and Communities (2013)) 

 National Recovery Plan for the Australian Painted Snipe (Rostratula australis) (DCCEEW, 2023) 

 Conservation Advice Hirundapus caudacutus White-throated Needletail (Threatened Species 
Scientific Committee (2019)) 

 Conservation Advice for Erythrotriorchis radiatus (Red Goshawk) (DCCEEW, 2023) 

 National Multi-species Recovery Plan for the cycads, Cycas megacarpa, Cycas ophiolitica, 
Macrozamia cranei, Macrozamia lomandroides,Macrozamia pauli-guilielmi and Macrozamia 
platyrhachis (Queensland Herbarium, 2007). 

 Rufous Fantail Species Profile and Threat database (SPRAT) (DCCEEW 2023). 

 Conservation Advice (including listing advice) for the Poplar Box Grassy Woodland on Alluvial 
Plains (Department of the Environment and Energy 2019) 

 Survey guidelines for Australia's threatened birds: Guidelines for detecting birds listed as 
threatened under the EPBC Act (DEWHA 2017) 

 Flora surveys in accordance with the QLD NC Act Flora Survey Guidelines (DES, 2020) 

 Queensland Erosion and Sediment Control Plan 

 Onshore Wind Farms – interim guidance on bird and bat management (DAWE, 2022) 
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Table 3-10 Listed Flora and Fauna Survey Guidelines and Adequacy Assessment 
Target Species Survey Guidelines and Requirements Field Investigation 

Period 
Sampling Technique/ Effort Comment on Survey Adequacy 

Birds (including migratory species) 

Grey Falcon 
(Falco 
hypoleucos) 

There are no targeted survey guidelines 
for this species. This species is rare with 
a widespread distribution. However, they 
normally are found in treeless areas 
except along watercourses and often are 
found over grasslands (Venn 2003). 
Nests are located in tall eucalypts close 
to watercourses. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
Many of these locations are from positive vantage 
points (such as plateau and cliff edges) for the 
express purpose of exposure to raptor sightings.  
Roaming searches were also undertaken while 
traversing the Project Area on foot and by vehicle 
over the six separate field investigations.  
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

The survey periods were carried 
out extensively over spring, 
autumn and summer in a range 
of locations across the Project 
Area. These included areas of 
grasslands and close to 
watercourses, specifically where 
any nests for this species may 
occur.  
No guidelines but survey effort 
considered adequate 
 

Red Goshawk 
(Erythrotriorchis 
radiatus) 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Search for their characteristic nests 
within patches of the tallest forest. In 
sub-coastal woodland, these areas can 
initially be identified from aerial photos 
and then searched during follow-up 
ground surveys. 
Further inland requires ground searches 
along river banks for nests within the 
tallest trees. Driving slowly through 
tropical woodland tracks and scanning 
groups of tall trees for nests can also be 
effective. In eastern Australia’s ranges, 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
Many of these locations are from positive vantage 
points (such as plateau and cliff edges) for the 
express purpose of exposure to raptor sightings.  
Searches for characteristic nests of the Red 
Goshawk were conducted while completing 
vegetation and habitat assessments. 60 vegetation 

No preferred ecotones are 
present within the Project Area 
as the plateaus and plains are 
dominated by stunted ironbark. 
Potential habitat for this bird 
species is associated with taller 
eucalypt species adjacent to the 
watercourses throughout the 
Project Area. Suitably sized 
trees, along riverbanks are 
limited throughout the Project 
Area. Searches conducted in 
these areas and in accordance 
with the extent and time periods 
recommended by the guidelines, 
and no nests observed  
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Target Species Survey Guidelines and Requirements Field Investigation 
Period 

Sampling Technique/ Effort Comment on Survey Adequacy 

searching for nests is more difficult but 
soaring birds can sometimes be located 
from vantage points such as mountain 
tops.  

community and habitat assessments were 
completed over the six survey periods. 
Roaming searches were also conducted while 
traversing the Project Area in between survey 
locations on foot and by vehicle, over the six 
separate field investigations.  
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Project Area not regarded to be 
within inland distribution, 
Guideline requirements met 

Fork-tailed Swift 
(Apus pacificus) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE, 2015) 
No survey guidelines specific to the 
Fork-tailed Swift – however, 
recommended to focus survey efforts 
from high vantage points.  
This species is found across a range of 
habitats (non-breeding habitats only), 
from inland plains to wooded areas. It is 
exclusively aerial.  

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

The surveys conducted in the 
spring/summer seasons occurred 
in a suitable time period for the 
fork-tailed swift (October to 
April). 
The surveys for this species 
were taken at high vantage 
points across the Project Area. 
Additionally, the 3,640 survey 
minutes were conducted over a 
range of habitats, including over 
grassland plains and wooded 
forest areas.   
No guidelines but survey effort 
considered adequate 

White Throated 
Needle Tail 
(Hirundapus 
caudacutus) 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE, 2015) 
No survey guidelines specific to the 
Fork-tailed Swift – however, 
recommended to focus survey efforts 
from high vantage points.  
This species is found across a range of 
habitats (non-breeding habitats only), 
from inland plains to wooded areas. It is 
exclusively aerial.  

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

The surveys conducted in the 
spring/summer seasons occurred 
in a suitable time period for the 
white throated needle tail 
(October to April). 
The surveys for this species 
were taken at high vantage 
points across the Project Area. 
Additionally, the 3,640 survey 
minutes were conducted over a 
range of habitats, including over 
grassland plains and wooded 
forest areas.   
No guidelines but survey effort 
considered adequate 
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Target Species Survey Guidelines and Requirements Field Investigation 
Period 

Sampling Technique/ Effort Comment on Survey Adequacy 

Curlew Sandpiper 
(Calidris 
ferruginea) 
 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
This species is present during the non-
breeding season through September to 
March. Suitable habitat for this species 
inland can include wetlands and 
watercourses but is mainly in coastal 
areas. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate season. Survey effort 
was conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists, within and around 
breeding habitats, watercourses 
and man-made dams.  
Guideline requirements met  

Coxen’s Fig-parrot 
(Cyclopsitta 
diophthalma 
coxeni) 
 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Area searches or transect surveys of 
suitable habitat, preferably in the early 
morning and afternoon when birds are 
most active and vocal. Detection by 
sighting or call. Slow-moving vehicle 
transects also effective in expansive 
areas, detecting loud, distinctive call that 
can be heard over noise of engine. 
Targeted surveys of patches of heavily 
flowering eucalypts may be useful. 
Area searches or transect searches – 20 
hours for 8 days. 
Target searches of habitat – 20 hours for 
8 days.  
The timing of these surveys on the 
mainland should be conducted between 
March and July. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys during this field event 
were conducted in the 
appropriate season. Surveys 
were conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists. 
Guideline requirements met 
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Target Species Survey Guidelines and Requirements Field Investigation 
Period 

Sampling Technique/ Effort Comment on Survey Adequacy 

Star Finch 
(eastern) 
(Neochmia 
ruficauda 
ruficauda) 
 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Area searches or transect-point surveys 
in suitable habitat, such as rank grasses 
in riparian areas with pandanus or 
corypha palm. 
Area searches for 15 hours over 5 days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys conducted were in a 
range of habitats suitable to 
finches (other finch species were 
identified throughout the Project 
Area). Surveys were conducted 
in the appropriate season. 
Survey effort was conducted in a 
range of habitats throughout the 
Project Area by suitably qualified 
ecologists, within and around 
breeding habitats, watercourses 
and man-made dams.  
BUS surveys effort considered 
adequate to detect finch species 
in the Project Area. 
Guideline requirements met 

Eastern Curlew 
(Numenius 
madagascariensis) 
 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
Migratory shorebird surveys are 
recommended for four survey periods in 
areas of suitable habitat where 
replication is necessary. Suitable habitat 
for this species inland can include 
wetlands and watercourses but is mainly 
in coastal areas. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

This survey guideline is mainly 
for assessing the species at low 
and high tides, which is not 
applicable to the Project Area. 
Suitable habitat for these bird 
species was largely in the form of 
the watercourses and permanent 
farm dams. Searches conducted 
were done so in accordance with 
the extent and time periods 
recommended by the guidelines. 
Guideline requirements met  
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Australian Painted 
Snipe  
(Rostratula 
australis) 
 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Searches are recommended through 
suitable wetland or watercourse areas, 
with detected via sighting and flushing at 
dawn and dusk. 
Targeted stationary observations – 10 
hours for 5 days. 
Land-based area searches or line 
transects – 10 hours for 3 days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted near 
suitable watercourse 
environments with sighting and 
flushing undertaken for extensive 
survey periods at dawn and 
dusk. 
Guideline requirements met  

Painted 
Honeyeater 
(Grantiella picta) 
 

There are no Commonwealth guidelines 
for surveys for this species, however 
survey guidance is provided in 
Queensland Department and 
Environment and Science targeted 
survey guidelines (Rowland 2012.). Area 
searches are recommended for this 
species, but there is currently no 
published information on detection 
probabilities for the species (Rowland 
2012).  
Surveys should be conducted throughout 
woodlands were mistletoe is present and 
where there is fruit and detection of this 
species’ call should also be undertaken. 
Area searches to be conducted for a 
minimum of 4 hours over 4 survey days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

The surveys were conducted in 
suitable woodland habitats, 
particularly where mistletoe was 
present. Surveys were 
conducted for extensive periods 
of time and detection of bird calls 
was also undertaken.  
No guideline but survey effort 
considered adequate 
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Black-breasted 
Button-quail 
(Turnix 
melanogaster) 
 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Area searches of suitable habitat with 
detection of flushing birds or hearing of 
foraging scratching. Also search for 
platelets, although not conclusive unless 
birds also sighted. 
Land-based area searches for 15 hours 
over 3 days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Clusters of semi-evergreen vine 
thicket were searched during 
vegetation community 
assessments and habitat 
assessments for evidence of the 
species including platelets.  
Guideline requirements met    

Rufous Fantail 
(Rhipidura 
rufifrons) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE 2015) 
No specific survey guidelines, however 
in breeding season (September to 
February), a two-hectare survey in 20 
minutes in preferred habitat such as 
moist forests or eucalypt forests as well 
as Brigalow woodlands, should be 
undertaken. During migration surveys 
should be taken over standardised time 
periods and observers should recognise 
calls as well as the species. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate season. Survey effort 
was conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists, within and around 
breeding habitat areas.  
The species was detected in a 
densely vegetated gully line. No 
guidelines but survey effort 
considered adequate. 
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Satin Flycatcher 
(Myiagra 
cyanoleuca) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE 2015) 
No specific survey guidelines, however 
in breeding season, a two hectare survey 
in 20 minutes in preferred habitat such 
as eucalypt forest and open grassy 
woodlands, should be undertaken. 
During migration surveys should be 
taken over standardised time periods 
and observers should recognise calls as 
well as the species. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate season. Survey effort 
was conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists, within and around 
breeding habitat areas.  
No guidelines but survey effort 
considered adequate 

Spectacled 
Monarch 
(Monarcha 
melanopsis) 
 
Black-faced 
Monarch 
(Monarcha 
melanopsis) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE 2015) 
Area searches in suitable habitat, 
preferably in the morning but other times 
may also be appropriate. Detection by 
call is possible when birds are most 
vocal (outside the breeding season). 
Otherwise, detection is by sighting. 
The Spectacled Monarch breeds from 
September to April. The Black-faced 
Monarch breeds from October to 
February.  
Targeted searches of woodland patches 
with heavily flowering trees is useful, 
especially around water points such as 
dams and creek lines. Also, check 
among flocks of other blossom nomads 
such as lorikeets and other honeyeaters. 
Broadcast surveys immediately before 
and during the breeding season may 
also be useful. 
Area searches for 20 hours over 10 
days. Targeted searches for 20 hours 
over 5 days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate seasons (Spring and 
Summer). Survey effort was 
conducted in a range of habitats 
throughout the Project Area by 
suitably qualified ecologists, 
within and around breeding 
habitat areas.  
Guideline requirements met 
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Oriental Cuckoo 
(Cuculus optatus) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE 2015) 
No specific survey guidelines, but 
appropriate methods of survey for the 
Oriental Cuckoo in non-breeding areas 
and the five breeding migrant flycatchers 
in breeding habitat is an area survey, 
preferably a two hectare survey in 20 
minutes, over sufficient survey plots to 
estimate a density, and hence the 
population size across the proposed 
action area. Surveys should be 
undertaken in an appropriate season - 
spring or summer in southern Australia. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate season. Survey effort 
was conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists, within and around 
breeding habitat areas.  
No guidelines but survey effort 
considered adequate 

Southern Squatter 
Pigeon  
(Geophaps scripta 
scripta) 
 

Survey guidelines for Australia's 
threatened birds: Guidelines for 
detecting birds listed as threatened 
under the EPBC Act (DEWHA 2017) 
Area searches or transect surveys in 
suitable habitat. Flushing surveys also 
likely to be useful. 
Area searches or transect surveys for 15 
hours over 3 days. Flushing surveys for 
10 hours over 3 days. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
Roaming searches were also conducted while 
traversing the Project Area in between survey 
locations on foot and by vehicle, over the six 
separate field investigations. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys conducted throughout 
Project Area and near isolated 
patches of short, grassy 
understorey of eucalypt 
woodlands. Permanent bodies of 
water are scarce in the Project 
Area; however, surveys were 
located near water bodies and 
flushing surveys undertaken 
while traversing between sites. 
Guideline requirements met    
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Common 
Sandpiper  
(Actitis 
hypoleucos) 
 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
Migratory shorebird surveys are 
recommended for four survey periods in 
areas of suitable habitat where 
replication is necessary.  
Suitable habitat for this species inland 
can include wetlands and watercourses 
but is mainly in coastal areas.This survey 
guideline is mainly for assessing the 
species at low and high tides, which is 
not applicable to the Project Area.   

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

This survey guideline is mainly 
for assessing the species at low 
and high tides, which is not 
applicable to the Project Area. 
Suitable habitat for these bird 
species was largely in the form of 
the watercourses and permanent 
farm dams. Searches conducted 
were done so in accordance with 
the extent and time periods 
recommended by the guidelines. 
Guideline requirements met  

Sharp-tailed 
Sandpiper  
(Calidris 
acuminata) 
 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
This species is present during the non-
breeding season through September to 
March. Migratory shorebird surveys are 
recommended for four survey periods in 
areas of suitable habitat where 
replication is necessary. Suitable habitat 
for this species inland can include 
wetlands and watercourses but is mainly 
in coastal areas. 
This survey guideline is mainly for 
assessing the species at low and high 
tides, which is not applicable to the 
Project Area.  

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

This survey guideline is mainly 
for assessing the species at low 
and high tides, which is not 
applicable to the Project Area. 
Suitable habitat for these bird 
species was largely in the form of 
the watercourses and permanent 
farm dams. Searches conducted 
were done so in accordance with 
the extent and time periods 
recommended by the guidelines. 
Guideline requirements met  
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Pectoral 
Sandpiper 
(Calidris 
melanotos) 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
This species is present during the non-
breeding season through September to 
March. Migratory shorebird surveys are 
recommended for four survey periods in 
areas of suitable habitat where 
replication is necessary. Suitable habitat 
for this species inland can include 
wetlands and watercourses but is mainly 
in coastal areas. 
This survey guideline is mainly for 
assessing the species at low and high 
tides, which is not applicable to the 
Project Area. 

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

This survey guideline is mainly 
for assessing the species at low 
and high tides, which is not 
applicable to the Project Area. 
Suitable habitat for these bird 
species was largely in the form of 
the watercourses and permanent 
farm dams. Searches conducted 
were done so in accordance with 
the extent and time periods 
recommended by the guidelines. 
Guideline requirements met  

Osprey  
(Pandion 
haliaetus) 
 

Draft referral guidelines for 14 birds 
listed as migratory species under the 
EPBC Act (DoE 2015) 
No specific survey guidelines, but 
appropriate methods of survey for the 
Osprey include surveying using 
observations taken from vantage points 
over suitable habitat, area searches on 
foot to detect birds or signs of 
occupancy, transect searches from 
vehicles to detect birds or nests in large 
survey areas and aerial surveys to detect 
birds and nests where feasible.  

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

Surveys were conducted in the 
appropriate season. Survey effort 
was conducted in a range of 
habitats throughout the Project 
Area by suitably qualified 
ecologists, within and around 
breeding habitat areas.  
No guidelines but survey effort 
considered adequate 
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Latham’s Snipe 
(Gallinago 
hardwickii) 
 

Industry guidelines for avoiding, 
assessing and mitigating impacts on 
EPBC Act listed migratory shorebird 
species (DoEE 2017) 
Migratory shorebird surveys are 
recommended for four survey periods in 
areas of suitable habitat where 
replication is necessary.  
Suitable habitat for this species inland 
can include wetlands and watercourses 
but is mainly in coastal areas. 
This survey guideline is mainly for 
assessing the species at low and high 
tides, which is not applicable to the 
Project Area.   

November 2021, 
February, April and May 
2022, February 2023 

Six separate survey events were undertaken across 
2021-2023: 
 2021 surveys (x1) (x1) Spring  
 2022 survey (x4) – (x1) Summer, (x2) Autumn 

(x1) Winter 
 2023 survey (x1) – (x1) Summer 
Dawn and dusk timed surveys (20 mins), bird 
utilisations surveys across >30 sampling locations in 
the Project Area. 
A total of 91 separate bird surveys, undertaken by 
an average of two ecologists to make for 3,640 bird 
survey minutes. 

This survey guideline is mainly 
for assessing the species at low 
and high tides, which is not 
applicable to the Project Area. 
Suitable habitat for these bird 
species was largely in the form of 
the watercourses and permanent 
farm dams. Searches conducted 
were done so in accordance with 
the extent and time periods 
recommended by the guidelines. 
Guideline requirements met  

Mammals 

Grey-headed 
Flying-fox 
(Pteropus 
poliocephalus) 
 

Survey guidelines for Australia’s 
threatened bats (DEWHA 2010) 
Flying foxes are recognised easily from a 
distance while they roost or are in flight, 
and have distinctive audible calls that 
are heard most frequently in the early 
morning or under sunny conditions. 
Other signs include their distinctive 
odour and droppings. Both the ground 
and foliage should be examined for flying 
fox scats.  
Field surveys conducted by qualified 
botanist to confirm vegetation 
communities in the Project Area and 
presence of food plants. 
Conduct walking transects (100 m apart) 
looking for feeding and flying bats as 
well as detecting their smell. Alternative 
methods may include night-time audio 
recordings made at selected sites or 
fruiting food plants within the Project 
Area. 

November 2021, 
February, April and May 
2022 

Vegetation community assessments to determine 
presence of suitable habitat and food trees.  
Two ecologists conducted a combined 60 
vegetation community and habitat assessments 
over the six survey periods.   

The Project Area is 
approximately 43 km south-east 
from the closest active colony 
with recent GHFF activity (per 
the interactive flying-fox viewer of 
the Department of Environment). 
This colony is located near 
Aramara (Woocoo Flying-fox 
Camp). Grey-headed Flying-
foxes forage over extensive 
areas and have been known to 
fly as far as 40 km to feed, 
before returning to their roost the 
same night (Eby, 1991). With 
consideration of the Project Area 
being 43km from the nearest 
Grey-headed Flying-fox colony, 
the foraging resources present 
are potential resources for the 
species. 
Guideline requirements met 
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Large-eared Pied 
Bat (Chalinolobus 
dwyeri) 
 

Survey guidelines for Australia’s 
threatened bats (DEWHA 2010) 
A combination of survey efforts is 
recommended for this species. This 
includes unattended bat detectors for 16 
detector nights for a minimum of four 
nights and attended bat detectors for six 
detector hours for a minimum of three 
nights. It is also includes harp traps 
and/or mist nets for 16 trap or net nights 
for a minimum of four nights.   
Surveys are best undertaken from 
October through to March. 

Anabat detectors 
deployed November 
2021 and February 2022  
Habitat assessments in 
April and May 2022 

Habitat assessments completed during each field 
survey period.  
Anabat detectors were used to detect any 
Chalinolobus species. 
5 anabats deployed for 4 nights in November 2021 
(20 detection nights). 
5 anabats deployed for 4 nights in February 2022. 
(20 detection nights). 
This results in 40 detector nights over the two bat 
survey periods as per the guidelines interpretations. 

Surveys were undertaken during 
the recommended season with 
appropriate survey effort.  
Information recorded on the 
Anabats was analysed by a 
specialist to determine the 
species recorded.   
Guideline requirements met 

Ghost Bat 
(Macroderma 
gigas) 
 

Ghost Bat, macroderma gigas, 
Targeted species survey guidelines 
(Hourigan 2011) 
Recommended survey approach 
consists of acoustic detection by walking 
transects in the evening with hand held 
bat detector and spotlight. Habitats that 
incorporate gullies, gorges, 
watercourses, scarps with caves, mine 
entrances, pools of water and overhangs 
and rock shelters, should be targeted for 
acoustic detection. 
Harp trapping and mist nets placed 
across flyways in a wide variety of 
habitat types are also successful in 
capturing this species.   
Roost searches in caves and mine 
entrances are also recommended in the 
guidelines.  
Recommended effort per 100ha: 
 Active monitoring (acoustic) 8 

detector hours over 4 nights. 
 Harp/mist traps, 8 trapping nights 

over 4 nights. 
 Roost searches for 2 hours per 

survey day 

Anabat detectors 
deployed November 
2021 and February 2022  
 
Habitat assessments in 
April and May 2022 

Habitat assessments completed during each field 
survey period. 
Spotlight surveys were undertaken looking for 
nocturnal species 
Two ecologists conducted spotlight surveys across 
4 nights during the April survey period. 
Anabat detectors were used to detect any 
Macroderma species. 
5 anabats deployed for 4 nights in November 2021 
(20 detection nights). 
5 anabats deployed for 4 nights in February 2022. 
(20 detection nights). 
This results in 40 detector nights over the two bat 
survey periods as per the guidelines interpretations. 

Surveys were undertaken during 
the recommended season and 
were focused on two rounds of 
acoustic detection through use of 
anabats. Spotlighting was also 
undertaken in the April survey. 
Information recorded on the 
Anabats was analysed by a 
specialist to determine the 
species recorded.   
No harp trapping conducted at 
this stage as species is detected 
by Anabat. 
It should be noted that there is 
an absence of habitat for this 
species (deep caves and 
crevices) across the Project 
Area.  
Guideline requirements met 
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Corben’s Long-
eared Bat  
(Nyctophilus 
corbeni) 
 

Survey guidelines for Australia’s 
threatened bats (DEWHA 2010) 
Call detection is not efficient for this 
species as the calls of this species are 
not distinguishable reliably from other 
sympatric Nyctophilus species using 
anabat detectors.  
Surveys best undertaken during October 
through to April.  
Harp traps and mist nets are most 
effective for detecting this species. Harp 
trap recommendation is for 20 trap nights 
and/or 20 mist-net traps, both for a 
minimum of five nights (per 50 hectares).  

Anabat detectors 
deployed November 
2021 and February 2022  
 
Habitat assessments in 
April and May 2022 

Habitat assessments completed during each field 
survey period. 
Anabat detectors were used to detect any 
Nyctophilus species. 
5 anabats deployed for 4 nights in November 2021 
(20 detection nights). 
5 anabats deployed for 4 nights in February 2022. 
(20 detection nights). 
This results in 40 detector nights over the two bat 
survey periods as per the guidelines interpretations. 

Surveys were undertaken during 
the recommended season with 
appropriate survey effort.  
Information recorded on the 
Anabats was analysed by a 
specialist to determine the 
species recorded.   
No harp trapping conducted as 
Nyctophilus corbeni distribution 
unlikely to occur in the Project 
Area (Green Tape Solutions, 
2022). 
Guideline requirements met 

Koala 
(Phascolarctos 
cinereus) 
 

Terrestrial Vertebrate Fauna Survey 
Guidelines for Queensland (DES 2018) 
Requires two person, 30 minute spotlight 
searches of 100 x 100 m survey site. 
This can include spotlighting up one side 
of the 100 x 100 m area and then 
spotlighting back the other side of the 
100 x 100 m area. 
Scat and sign search can coincide with 
the systematic diurnal active searches, 
within 50 x 50 m quadrates of the survey 
site. 
A review of Koala habitat assessment 
criteria and methods (Youngentob et 
al. 2021)  
Strip transects which involve diurnal 
distance sampling and density searches. 
Nocturnal spotlighting for smaller sites to 
determine presence and density. 
Scats – e.g., Spot Assessment 
Technique which involves looking at food 
trees for presence of Koala scats. 

November 2021, 
February, April and May 
2022 

Diurnal surveys of incidental fauna sightings and 
secondary indications of potential presence, 
including scats, scratches, diggings, tracks or other 
signs were conducted. 
Two ecologists undertook opportunistic searches, 
including targeted Koala scat searches in suitable 
habitat, at 60 vegetation community and habitat 
assessments over the six survey periods. 
Spotlight surveys were undertaken looking for 
nocturnal species. Two ecologists conducted 
spotlight surveys across 4 nights during the April 
survey period. 

The habitat assessments 
identified potential Koala habitat 
within the Project Area. No 
Koalas were observed from 
diurnal surveys, nocturnal 
surveys, or evidence of Koalas 
from targeted searches for 
distinctive Koala scats and 
potential scratch marks within the 
Project Area. 
Guideline requirements met 
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Northern Quoll 
(Dasyurus 
hallucatus) 
 

Survey Guidelines for Australia’s 
Threatened Mammals (DSEWPC 2011) 
Cage trapping is the most effective 
method for detecting this species and is 
best conducted through May to August 
(10 cage traps for four consecutive 
nights spaced in an area of 5 hectares – 
replication necessary for larger areas). 
However, in large survey areas, Elliott 
trapping surveys are also recommended 
(25 Elliott traps for four consecutive 
nights).  
Additional or complementary techniques 
to survey for this species include daytime 
searches for potentially suitable habitat 
resources, such as areas associated 
with a gully or a ridge and potential den 
sites. 
Remote cameras in potentially suitable 
habitat is also recommended for 
sampling in remote areas.  
Hair tubes and spotlighting are also 
suggested as potential surveying 
methods for this species. 

November 2021, 
February, April and May 
2022 

Two ecologists undertook opportunistic searches in 
suitable habitat, at 60 vegetation community and 
habitat assessments over the six survey periods. 
Diurnal searches of suitable habitat such as rocky 
areas associated with gullies, ridge lines and the 
plateaus in the Project Area were conducted. 
Spotlight surveys were undertaken looking for 
nocturnal species. Two ecologists conducted 
spotlight surveys for 3 hours per night, across 4 
nights during the April survey period. 
5 camera traps deployed for 4 nights in November 
2021. Cameras were operating on a 24-hour basis 
across the 4 nights of deployment.  
5 camera traps deployed for 4 nights in April 2022. 
Cameras were operating on a 24-hour basis across 
the 4 nights of deployment. 

Diurnal searches and spotlighting 
were undertaken in potential 
general habitat for this species 
(i.e. Northern Quoll habitat 
generally encompasses some 
form of rocky area for denning 
purposes with surrounding 
vegetated habitats used for 
foraging and dispersal).  
It should be noted that potential 
general habitat is likely to be 
connected to preferred habitat 
(breeding habitat located near 
permanent water sources), of 
which there is none in the Project 
Area. 
10 camera traps deployed across 
the November and April survey 
periods. 
Spotlighting undertaken during 
the April survey period.  
60 vegetation community and 
habitat assessments over the six 
survey periods. 
Guideline requirements met 

Greater Glider  
(Petauroides 
volans) 
  

Terrestrial Vertebrate Fauna Survey 
Guidelines for Queensland (DES 2018) 
Requires two 30 person minute spotlight 
searches of 100 x 100 m survey site 
across multiple nights. This can include 
spotlighting up one side of the 100 x 100 
m area and then spotlighting back the 
other side of the 100 x 100m area. 
Scat and sign search can coincide with 
the systematic diurnal active searches, 
within 50 x 50 m quadrates of the survey 
site. 
 

November 2021, 
February, April and May 
2022 

Scat and scratch mark searches were conducted 
throughout identified habitat within the Project Area.  
Diurnal searches of suitable habitat were conducted 
in the Project Area. Two ecologists undertook 
opportunistic searches in suitable habitat, at 60 
vegetation community and habitat assessments 
over the six survey periods.  
Spotlight surveys were undertaken looking for 
nocturnal species. Two ecologists conducted 
spotlight surveys for 3 hours per night, across 4 
nights during the April survey period. 
 

The habitat assessments 
identified potential Greater Glider 
habitat within the Project Area. 
Scat and scratch searches were 
also undertaken within the 
Project Area.  
Two occurrences were recorded 
during spotlighting survey efforts 
in April 2022.  
Guideline requirements met 
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Survey Guidelines for Australia’s 
Threatened Mammals (DSEWPC 2011) 
Bright moonlight aids in detecting 
Greater Glider s. 
Spotlighting should be at least two 200 
m transects per 5 ha sites. It is also 
recommended there be 100 m between 
survey transects. 

Yellow-bellied 
Glider (south-
eastern) (Petaurus 
australis australis) 

Terrestrial Vertebrate Fauna Survey 
Guidelines for Queensland (DES 2018) 
Feeding mark searches on trees are an 
effective way to identify this species. 
This is because these gliders use their 
teeth to incise tree bark for feeding. A list 
of tree species the Yellow-bellied Glider 
prefers is found in the guidelines.  
Call playback is another method that can 
detect this species. This method involves 
conducting playback on two occasions 
over different nights in a survey area. 
This is then followed by a 5-minute 
listening period for un-elicited calls.  

November 2021, 
February, April and May 
2022 

Scat and scratch mark searches were conducted 
throughout identified habitat within the Project Area. 
Feeding mark searches on trees were conducted 
during vegetation and habitat assessments. 
Diurnal searches of suitable habitat were conducted 
in the Project Area. Two ecologists undertook 
opportunistic searches in suitable habitat, at 60 
vegetation community and habitat assessments 
over the six survey periods.  
Spotlight surveys were undertaken looking for 
nocturnal species. Two ecologists conducted 
spotlight surveys for 3 hours per night, across 4 
nights during the April survey period. 

No Yellow-bellied Gliders were 
observed from diurnal surveys, 
nocturnal surveys, or the 
presence of feeding marks 
located within the Project Area. 
Spotlighting undertaken during 
the April survey period.  
60 vegetation community and 
habitat assessments over the six 
survey periods. 
No call playback was conducted 
due to lack of evidence for the 
species found during habitat 
assessments. 
Guideline requirements met 

Long-nosed 
Potoroo (Potorous 
tridactylus 
tridactylus) 
 

Survey Guidelines for Australia’s 
Threatened Mammals (DSEWPC 2011) 
An integrative approach is recommended 
for this species, whereby direct detection 
surveys like spotlighting, cage trapping 
or hair sampling surveys should be 
conducted in concert with searches for 
traces like diggings, scats and tracks, 
baited camera traps and predator scat 
surveys etc. 
Daytime searches for potentially suitable 
habitat resources and for signs of activity 
(diggings). Collection of predator scats, 
owl casts or remains, targeting predatory 
bird and mammal nests and dens. Soil 
plot surveys and  baited camera traps. 

November 2021, 
February, April and May 
2022 

Diurnal searches of suitable habitat were conducted 
in the Project Area. Two ecologists undertook 
opportunistic searches in suitable habitat, at 60 
vegetation community and habitat assessments 
over the six survey periods.  
Spotlight surveys were undertaken looking for 
nocturnal species. Two ecologists conducted 
spotlight surveys for 3 hours per night, across 4 
nights during the April survey period. 
5 camera traps deployed for 4 nights in November 
2021. Cameras were operating on a 24-hour basis 
across the 4 nights of deployment.  
5 camera traps deployed for 4 nights in April 2022. 
Cameras were operating on a 24-hour basis across 
the 4 nights of deployment. 

Diurnal searches and spotlighting 
were undertaken in potential 
general habitat for this species. 
No records existed for this 
species in the Project Area or 
Locality. Habitat suitability is low 
in the Project Area. This is due to 
grazing pressure on these areas, 
as well as intrusion from invasive 
species know to threaten this 
species (i.e., wild dogs and feral 
cats). 
10 camera traps deployed across 
the November and April survey 
periods. 
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Soil plot and predator scat 
collection guidelines not met, 
however diurnal searches, 
nocturnal spotlighting and 
camera trapping effort 
considered adequate given 
habitat quality. 
Guideline requirements met 

Reptiles 
Yakka Skink  
(Egernia rugosa) 
 

Yakka Skink, Egernia rugosa. 
Targeted species survey guidelines 
(Ferguson 2014) 
Searching microhabitats, such as 
carefully turning woody debris, rocks and 
artificial debris, raking the soil surface or 
leaf litter beneath trees and looking 
beneath peeling bark for reptiles, latrines 
or their sloughs.  
Recommended 20 minutes searching 
per hectare. 
Search 20% of suitable habitat when 50 
ha or more (e.g. 10 ha per 50 ha); OR 
40% when less than 50 ha present (e.g. 
2 ha per 5 ha of suitable habitat). 

November 2021, 
February, April and May 
2022 

Diurnal searches around rocks, logs and shifting of 
leaf litter in areas of suitable habitat for this species. 
Searches for burrow systems and communal 
defecation sites were carried out during 60 
vegetation community and habitat assessments 
over the six survey periods. Suitable habitat areas 
were searched extensively in the Project Area, 
where suitable habitat was greater than 50 ha.  
Roaming searches for latrines and burrows were 
conducted while traversing the Project Area in 
between survey locations on foot and by vehicle, 
over the six separate field investigations. 
Up to two ecologists for two hours per day, for 20 
days  

Survey efforts involved diurnal 
searches for this species via 
hand-searching and up-turning 
rocks in suitable habitat areas, 
especially with dense leaf litter 
and microhabitat features. 
Surveys were conducted for 
extensive periods within such 
suitable habitat. 
60 vegetation community and 
habitat assessments over the six 
survey periods, that incorporated 
active searches for burrow 
systems, searches through leaf 
litter and coarse woody debris for 
signs and observations of Yakka 
Skink. 
Guideline requirements met 
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Adorned Delma 
(Delma torquata) 
 

Draft referral guidelines for nationally 
listed Brigalow Belt reptiles (DSEWPC 
2011) 
Combination of hand-searching under 
rocks and pitfall trapping is 
recommended (Porter, 1998). Although 
pitfalling is less effective than rock 
turning for this species (Porter 1998).  
Tile grids have also been suggested as 
supplementary techniques for surveying, 
with grids of 50 tiles placed at 5 m 
intervals in suitable habitat.  

November 2021, 
February, April and May 
2022 

Searches via over-turning rocks and shifting of leaf 
litter in areas of suitable habitat for this species.  
Two ecologists for two hours per day, for 20 days 
today. 

Survey efforts involved searching 
for this species via hand-
searching and up-turning rocks in 
suitable habitat areas, especially 
with dense leaf litter and 
microhabitat features. Surveys 
were conducted for extensive 
periods within such suitable 
habitat. No pitfall of tile grids 
were used as hand-turning rocks 
was recommended as an 
effective method for locating this 
species.  
60 vegetation community and 
habitat assessments over the six 
survey periods. 
Guideline requirements met 

Dunmall’s Snake 
(Furina dunmalli) 
 
 

Draft referral guidelines for nationally 
listed Brigalow Belt reptiles (DSEWPC 
2011) 
Recommended methods are active 
searching of sheltering sites (under large 
objects on the ground such as rocks, 
logs or human-made debris), pitfall 
trapping, or road driving at night 
(particularly after wet weather). However, 
all of these methods are likely to yield 
low returns. 
Actively look for reptiles whilst driving 
along roadways in your Project Area.  
Especially following heavy rainfall events 
and during warm evenings for snakes.  

November 2021, 
February, April and May 
2022 

Opportunistic searches whilst driving extensively 
through the Project Area, both during the day and 
after spotlighting at night.  
Up to two ecologists opportunistically searching 
roads, over 20 days total.  
Searches via over-turning rocks and shifting of leaf 
litter in areas of suitable habitat for this species. 
Up to two ecologists for two hours per day, for 20 
days today. 

Survey efforts involved searching 
for this species via hand-
searching and up-turning rocks in 
suitable habitat areas, especially 
with dense leaf litter and 
microhabitat features. Surveys 
were conducted for extensive 
periods within such suitable 
habitat. Searches also involved 
opportunistic roadside 
observations during the day 
when travelling through the 
Project Area and also at night 
after spotlighting efforts. 
60 vegetation community and 
habitat assessments over the six 
survey periods. 
Guideline requirements met 
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4. LISTED THREATENED SPECIES AND COMMUNITIES 

This section details the abundance, distribution, ecology, habitat preference and impact assessments 
of the listed threatened species and communities that are known, likely or with potential to occur 
within the Project Area.   

This section provides an overview of the habitats within the Project Area, that are known or have the 
potential to support listed threatened species that are known, likely to with potential to occur. The 
classification and mapping of habitats for listed threatened species and communities has been 
prepared using field-verified broad habitat types, and the results of targeted field surveys.  For each 
relevant listed threatened species, additional detail is provided on the ecology and threats relevant to 
the species, survey effort and results and a description of how habitat has been mapped and 
classified in the Project Area. 

A summary of the likely impacts of the proposed action are also presented, covering construction, 
operational and decommissioning phases is outlined, with a detailed assessment of impacts relevant 
to each species provided. 

4.1 Overview 
 Desktop sources identified a number of flora and fauna species listed under the EPBC Act that 

have previously been recorded or predicted to occur within a 10 km buffer of the Project Area. 
The PMST results are attached as Appendix E. The buffered area is from here on referred to as 
the ‘locality’. A preliminary likelihood of occurrence assessment was undertaken, initially using 
desktop sources to identify likely target species and communities and to inform the required 
targeted field surveys.  Following field-verification of habitat and species presence from targeted 
surveys, and alongside utilising desktop sources a final likelihood of occurrence (Appendix D) 
was completed of all species identified in the PMST report (Appendix E).  

 From this full list of species and communities, the likelihood of occurrence results for the list of 
species that have potential to be impacted and were requested to be assessed as part of this PD 
are shown in Table 4-1.   

The conclusions of the likelihood of occurrence for listed threatened species and communities, as well 
as listed migratory species, are as follows:  

 One listed threatened fauna species was concluded as known to occur and one listed threatened 
flora species was considered as likely to occur;  

 One migratory species was considered known to occur within the Project Area; and 

 Five listed threatened fauna species, one listed threatened flora species and nine listed migratory 
species were determined to potentially occur given the overlap of distribution with the Project 
Area.  

 The possibility of future presence cannot be ruled out for those species assessed with the 
potential to occur, due to the presence of suitable habitat within the Project Area. This is despite 
no records occuring within the Project Area or locality and no observations were made during the 
six field surveys.   
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Table 4-1 Likelihood of Occurrence Outcomes 
Species Name EPBC Act 

Listing Status 
Likelihood of Occurrence 
Outcome 

Listed Species (may be significantly impacted per the RFI) 

Grey-headed Flying-fox V Potential 

Red Goshawk  E Potential  

White-throated Needletail  V, Mi Potential 

Three-leaved Bosistoa  V Likely 

Greater Glider (southern and central)  E Known 

Koala  E Potential 

Black-breasted Button-quail  V Unlikely 

Squatter Pigeon – southern subspecies  V Potential 

Grey Falcon V Unlikely 

Australian Painted Snipe  E Potential 

Large-eared Pied Bat  V Unlikely 

Yellow-bellied Glider  V Unlikely 

Collared Delma  V Unlikely 

Yakka Skink V Unlikely 

Northern Quoll  E Unlikely 

Cycas megacarpa  E Potential 

Ooline  V Unlikely 

Cossinia E Unlikely 

Phebalium distans E Unlikely 

Listed Threatened Ecological Communities (may be significantly impacted per the RFI) 

Lowland Rainforest of Subtropical Australia – 
Critically Endangered; 

CE Unlikely 

Poplar Box Grassy Woodland on Alluvial Plains – 
Endangered.  

E Unlikely 

Subtropical eucalypt floodplain forest and woodland 
of the New South Wales North Coast and South 
East Queensland bioregions – Endangered; and  

E Unlikely 

Coastal Swamp Sclerophyll Forest of New South 
Wales and South East Queensland – Endangered.  

E Unlikely 

Listed Migratory Species (may have significant impact per RFI) 

Fork-tailed Swift Mi Potential 

Black-faced Monarch Mi Unlikely 

Satin Flycatcher Mi Unlikely 

Rufous Fantail Mi Known 

Spectacled Monarch Mi Unlikely 

EPBC Act listing status: Mi = Migratory, CE = Critically Endangered, E = Endangered, V = Vulnerable.  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 67 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

LISTED THREATENED SPECIES AND COMMUNITIES 

As part of the likelihood of occurrence assessment, a detailed review of desktop records and available 
habitat for listed threatened species was completed. Table 4-2 details the records for listed threatened 
and/or migratory species listed to be assessed in the RFI, within the Project Area, as well as within a 
broader locality which, for the purpose of this assessment has been defined as a 10 km buffer of the 
Project Area boundary. These records have been assessed for the last 20 years from the National 
Records Database for Australia and ALA.  For highly mobile species a wider landscape buffer of 50km 
from the Project Area has been reviewed for presence of historical records to capture the larger range 
of these species.  The following species have been recorded in the 10km buffer locality in the 
previous 20 years: 

 Grey-headed Flying-fox; 

 Black-faced Monarch; 

 Three-leaved Bosistoa; 

 Cycas megacarpa; and 

 Phebalium distans.  

 Additional detail is provided in Table 4-2 for older species records beyond 20 years and for 
species with higher mobility (such as birds and bats), records have been reviewed over a wider, 
50km buffer for historical presence.  This provides detail and context on known species 
occurrence and utilisation in the wider locality for additional context on species occurrence within 
the Project Area and the surrounding landscape.  

Table 4-2 Records for Listed Species in the Project Area and Locality 

Species Name Records within a 10 km Radius of the 
Project Area (up to 20 years old) 

Habitat Description in Locality of the Records 

Greater Glider 
(southern and 
central) 

 No records within locality in last 20 
years 

 The closest records to the locality are from 
Mount Walsh National Park, from 1997, over 
10 km south-east of the Project Area (ALA, 
2022).  

 More recent records from 2021 occur 
approximately 30 km to the north within larger 
remnant forests of vegetation, such as Booyal 
State Forest, in Childers within or close to 
larger remnant patches of vegetation. 

Koala  No records within locality in last 20 
years 

 Older records (1997-2007) located within areas 
of remnant vegetation including national parks 
within the broader locality, including Mount 
Walsh and Good Night Scrub National Parks. 
One record from 1987 is located in Degilbo 
Timber Reserve 2, adjacent to the Project 
Area. 

 More recent records (2007 – 2022) are centred 
within Gayndah on the Dawson River, 
approximately 25 km to the south west of the 
Project Area. 

Grey-headed 
Flying-fox 

 Three records within the locality (1 
x 2009, 1 x 2010, 1 x 2018). 

 Often found associated with riparian areas, 
likely used for foraging. The closest record is 
over 6 km south of the Project Area from 2018. 
All other records are over 10 years old and 
over 10 km from the Project Area.  

 The closest recorded nationally important 
Flying-fox camp is located at Woocoo National 
Park approximately 45 km east of the Project 
Area  
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Species Name Records within a 10 km Radius of the 
Project Area (up to 20 years old) 

Habitat Description in Locality of the Records 

Red Goshawk  No records within locality in last 20 
years 

 There are only 2 records within 50 km within 50 
years. These records are within Mouth Walsh 
National Park, which is characteristic with 
mature remnant forests at high elevation.  

White-throated 
Needletail 

 No records within locality in last 20 
years 

 Closest record is from 2013 and is over 17 km 
southwest of the Project Area. Records are 
dispersed throughout the broader locality, most 
of the recent records (within the last 10 years) 
are found near Childers. Areas where the 
records are found are often associated over 
open areas, likely flying aerially. Some records 
are clustered around larger patches of remnant 
vegetation, including Good Night Scrub 
National Park approximately 18 km north of the 
Project Area (records from 1981 – 2016).  

Three-leaved 
Bosistoa 

 Two records within the locality (1 x 
2016, x 2021). 

 Historic records exist for the species within and 
just adjacent to the Project Area (all dated from 
1987-1992) with the Degilbo Timber Reserves 
1 and 2. No individuals were located during 
field surveys.  

 Records are found within the locality, dated 
2016 and 2021 occur in Coalstoun Lakes 
National Park 4 km south of the Project Area.  

Grey Falcon  No records within locality in last 20 
years 

 No records exist in the locality. 
 Additionally, no records within a 50 km radius, 

within the last 50 years. 

Southern 
Squatter Pigeon 

 No records within locality in last 20 
years 

 No records exist in the locality. 
 One record within the locality of the Project 

Area, from the past 50 years. This record is just 
on the edge of the Mount Walsh National Park.  

Australian 
Painted Snipe 

 No records within locality in last 20 
years  

 No records exist in the locality. 
 Additionally, no records within a 50 km radius, 

within the last 50 years. 

Black-breasted 
Button-quail 

 No records within locality in last 20 
years 

 The closest record is from 2020 and occurs 
approximately 22 km southeast of the Project 
Area, on the eastern edge of the Mount Walsh 
National Park, which is likely to contain the 
remnant dense gully vegetation this species 
prefers.  

Cycas 
megacarpa 

 One record within the locality 
(2003). 

 The record from 2003 occurs within the locality 
of the Project Area, approximately 9 km to the 
north. This record was found within Spotted 
Gum/eucalypt forest within a drainage line on 
alluvial soils. 

 There is one record from 1984 within the 
Project Area. Extensive searches were done 
around this record and no specimens were 
found.  

 The most recent records from 2021 were found 
south and east of the Project Area (30 km 
south-east). These records were often found 
close to larger areas of remnant vegetation, 
including Mount Walsh National Park.  
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Species Name Records within a 10 km Radius of the 
Project Area (up to 20 years old) 

Habitat Description in Locality of the Records 

Large-eared Pied 
Bat 

 No records within locality in last 20 
years  

 No records exist in the locality. 
 Additionally, no records within a 50 km radius, 

within the last 50 years. 

Northern Quoll  No records within locality in last 20 
years  

 No records exist in the locality from the 
previous 20 years. 

 One record within 50 km of the Project Area, 
from the past 50 years. This record is dated 
1988 over 30 km southwest of the Project 
Area, south of Gayndah within a small patch of 
vegetation, likely to contain the necessary 
microhabitat denning features for the species.  

Yakka Skink  No records within locality in last 20 
years 

 No records exist in the locality 
 The closest record occurs north of the Project 

Area in Blackbraes National Park, 
approximately 128 km away and is dated 2003 
(ALA, 2003). 

Yellow-bellied 
Glider 

 No records within locality in last 20 
years 

 No records exist in the locality 
 There are 2 recent records within Mount Walsh 

National Park (1 x 2006, 1 x 2008). There are 
no records for this species outside of larger 
remnant forests, and none within 10 km of the 
Project Area). 

Ooline  No records within locality in last 20 
years 

 No records exist in the locality. 

Cossinia  No records within locality in last 20 
years 

 No records exist in the locality. 

Phebalium 
distans 

 One record within the locality 
(2009)  

 One record from 2009 occurs within the locality 
of the Project Area, approximately 10 km to the 
south. This record was found within vine forest 
regrowth in a gully line  

Collared Delma  No records within locality in last 20 
years 

 No records exist in the locality. 
 One record 35 km north-west of the Project 

Area is near Mount Perry (2021) and one from 
Wongi National Park over 30 km east of the 
Project Area, from 2004.  

Fork-tailed Swift  No records within locality in last 20 
years 

 No records exist in the locality. 
 Only one record within 50 km of the Project 

Area, found adjacent to Ban Ban National Park, 
close to the elevated Mount Marcella, from 
2019.   

Black-faced 
Monarch 

 One record within the locality 
(2019) 

 The record from 2019 occurs approximately 7 
km south of the Project Area within Coalstoun 
Lakes National Park.  

Satin Flycatcher  No records within locality in last 20 
years 

 No records exist in the locality. 
 One record occurs within Mount Walsh 

National Park (2021), 20 km south east of the 
Project Area.  

Rufous Fantail  No records within locality in last 20 
years 

 No records exist in the locality. 
 Five records occur within Mount Walsh 

National Park. (2207-2021) 
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Species Name Records within a 10 km Radius of the 
Project Area (up to 20 years old) 

Habitat Description in Locality of the Records 

Spectacled 
Monarch 

 No records within locality in last 20 
years 

 No records exist in the locality. 
 There is two records in Mount Walsh National 

Park (2020) approximately 20 km South East of 
the Project Area.  

Lowland 
Rainforest of 
Subtropical 
Australia 

 Distribution described in the PMST 
report (Appendix E). 

 ‘May occur’ within PMST search 
area. 

 Lowland Rainforest of Subtropical Australia 
primarily occurs from Maryborough (approx. 
100 km east of the Project Area) in 
Queensland to the Clarence River in New 
South Wales and occurs in the South East 
Queensland IBRA Bioregion.  

 The ecological community occurs on basalt 
and alluvial soils, including sand and old or 
elevated alluvial soils as well as floodplain 
alluvia.  

 Lowland Rainforest mostly occurs in areas 
lower than 300m above sea level and typically 
in areas with an annual rainfall average greater 
than 1300mm. 

Poplar Box 
Grassy 
Woodland on 
Alluvial Plains 

 Distribution described in the PMST 
report (Appendix E) 

 ‘Likely to occur’ within PMST 
search area. 

 Poplar Box Grassy Woodland is found south of 
Charters Towers in Queensland and North of 
Leeton in New South Wales, within several 
IBRA bioregions including the South East 
Queensland bioregion in which the Project 
Area is located.  

 The vegetation structure of Poplar Box Grassy 
Woodland varies from a grassy woodland to 
grassy open woodland dominated by 
Eucalyptus populnea. 

Subtropical 
eucalypt 
floodplain forest 
and woodland of 
the New South 
Wales North 
Coast and South 
East Queensland 
bioregions 

 Distribution described in SPRAT 
profile and DCCEEW conservation 
advice. 

 ‘Likely to occur’ within PMST 
search area. 

 The Subtropical eucalypt floodplain forest and 
woodland of the New South Wales North Coast 
and South East Queensland bioregions can 
occur from Gladstone, Queensland to 
Newcastle in New South Wales and is typically 
found on alluvial landforms such as floodplains 
and riparian zones. 

 This TEC can occur at up to 205 m altitude but 
typically occurs below 50m above sea level. 

Coastal Swamp 
Sclerophyll 
Forest of New 
South Wales and 
South East 
Queensland 

 Distribution described in the PMST 
report (Appendix E) 

 ‘Likely to occur’ within PMST 
search area. 

 Coastal Swamp Sclerophyll Forest of New 
South Wales and South East Queensland 
typically occurs in low-lying coastal alluvial 
areas such as swamps and alluvial flats, most 
commonly at elevations below 20 m above sea 
level, but can occur at up to 220m altitude in 
association with swamps or lakes. 

 The vegetation structure of this TEC ranges 
from open woodland to closed forest with a 
canopy dominated by Melaleuca quinquenervia 
and Eucalyptus robusta. 

The likelihood of occurrence assessment was used to design a field survey program to identify and 
map habitats the listed threatened species and communities considered as known, likely or potential 
to occur in the Project Area.  Field surveys were undertaken over six separate survey events in the 
pre-wet (November 2021), post-wet (February and April 2022, and February 2023), pre-dry (May 
2021) and post-dry (August 2022) season. The purpose of the six field surveys was to identify and 
assess and describe the ecological values in the Project Area to inform the assessment of ecological 
impacts of the proposed action and to capture any seasonal variation in results. 
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Field surveys were required to sample planned areas of disturbance, including areas subject to direct 
and indirect impacts. The ecological findings that result from six field investigations (together with the 
information obtained from desktop sources), provide a robust description of the ecological values of 
the Project Area, with sufficient coverage and sampling within vegetation communities and potential 
habitats to meet required Commonwealth and State survey effort guidelines. 

A summary of the survey techniques and results is provided in Table 4-3.  

Table 4-3 Summary of Survey Results 
Survey  Survey Techniques Survey Results 

Vegetation and 
habitat assessment 
(including targeted 
threatened species 
surveys) 

 Review of vegetation community 
mapping and assessment of habitat 
distribution. 

 Assessment of habitat features 
present relating to relative cover and 
abundance of nesting/shelter/basking 
sites, presence of aquatic habitats, 
presence of foraging resources, 
dominant canopy species, connectivity 
and disturbances. 

 Representative sampling for RE 
verification.  

 Targeted surveys for threatened 
species identified with potential to 
occur, as described in the likelihood of 
occurrence analysis (Appendix D) 
were done in conjunction with Habitat 
Assessments. This included hollow 
bearing tree searches, Koala 
searches (incl scat and scratches), 
and reptile searches.  

 Verification of Regional 
Ecosystems and vegetation 
community types (see section 
3.7 for broad habitat type 
classifications) 

 Targeted species searches 
and identification of potential 
habitat and microhabitat 

Bird surveys  Bird Utilisation Surveys (BUS) suitable 
to include in the Band Collision Risk 
Model (2007) roaming bird surveys 
between survey areas. 

 A total of 91 BUS (including 
repeat locations) were 
completed 

 One EPBC Act listed 
migratory species, the 
Rufous Fantail, was observed 
during field surveys. 

 A total of four raptor species 
were observed during field 
surveys. These species were:  

 Brown Falcon (Falco 
berigora); 

 Whistling Kite (Haliastur 
sphenurus); 

 Nankeen Kestrel (Falco 
cenchroides); and 

 Wedge-tailed Eagle (Aquila 
audax). 

Bat surveys 
 Bat detection via the use of ultrasonic 

devices (Anabats). 
 Data collected from bat 

detectors was analysed by 
external consultant Kelly 
Matthews. Bat detector 
results are shown in Table 
4-5. 
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Survey  Survey Techniques Survey Results 

Camera traps 
 Undertaken for nocturnal species 

(particularly small mammals) in areas 
identified as potential habitat.  

 No threatened species were 
identified through camera 
trapping 

Targeted vegetation 
surveys  Targeted flora surveys, for Cycas 

megacarpus conducted, consisting of 
timed meander surveys in accordance 
with the Flora Survey Guidelines - 
Protected Plants (Nature 
Conservation Act 1992) (DEHP, 
2014). 

 No threatened flora species 
were identified within the 
Project Area during the field 
survey effort. 

Spotlighting  
 Spotlighting undertaken for nocturnal 

species (particularly arboreal 
mammals) in targeted areas (with 
hollow bearing trees and mature 
forests) as well as along road rides 
throughout the Project Area.  

 Greater Glider were recorded 
within the Project Area 4/04 
and 05/04 2022 

4.1.1 Broad Vegetation Communities and Habitats within the Project Area 
The Project Area has been classified into six broad habitat types, defined based on vegetation 
community type and structure. These habitat types have then been considered as respective foraging, 
breeding, roosting, denning, dispersal and movement functions for listed threatened and/or migratory 
species that are known, likely or have the potential to occur within the Project Area. This ground-
truthed habitat mapping has been informed by these six habitat types, and subsequently used to 
identify areas of habitat for listed threatened species. 

The habitats in the Project Area are mostly in moderate to low condition, with signs of degradation 
and fragmentation due to cattle grazing, erosion, and the presence of introduced flora species. A 
summary of these habitat types, along with their vegetation community classifications and attributes, 
are provided in Table 4-4 and their location across the Project Area shown in Figure 4-1. 

The Project Area consist of six broad vegetation communities and habitats, those being: 

 Eucalypt woodland to open forest;  

 Vine forest/thickets and rainforest;  

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines; 

 Open regrowth eucalypt woodland vegetation; 

 Woodland to open forest associated with ephemeral stream channels; and  

 Waterbodies and drainage features. 

These broad habitat types are detailed in Table 4-4 and shown on Figure 4-1. Habitat mapping has 
been completed for all threatened species known, likely and with potential to occur within the Project 
Area (based on the outcomes of the likelihood of occurrence assessment in Appendix D), with 
reference to these six broad habitat types, is presented in Habitat Mapping sub-sections in Section 4. 
Habitat and distribution information for MNES was sourced from SPRAT profiles and/or Conservation 
Advice where available, supplemented by other primary sources (e.g. published literature). 
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Areas of potential habitat outside of the Project Area have not been field verified and so no definitive 
conclusions cannot be made to habitat presence outside of this boundary. It is worth noting however 
that these habitat types and vegetation communities are often contiguous outside of the boundary of 
the Project Area. Within the locality, Coalstoun Lakes National Park is approximately 4 km directly 
south of the Project Area and Mount Walsh National Park is approximately 10 km south-south-east of 
the Project Area. Vegetation corridors/ linkage extends from the east of the Project Area to these 
Protected Areas, and are predominately comprised of eucalypt woodland and forest. Coalstoun Lakes 
and Mount Walsh National Parks are likely to contain suitable habitat for listed species as they are 
protected from grazing pressures. For the areas bordering the Project Area boundary, habitat within 
the Project Area is considered to be contiguous, with similar levels of land holder grazing pressures 
and habitat suitability. 
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Table 4-4 Broad Habitat Types in the Project Area 
Habitat Type and 
Occurrence in Project Area 

Structure Habitat Features / Condition Photographic Example 

Open regrowth eucalypt 
woodland vegetation 
including grazing paddocks 
and grassland with occasional 
presence of Eucalyptus 
crebra and Corymbia 
citriodora often in the form of 
small regrowth patches or 
small isolated clusters of 
mature paddock trees, making 
up a small part of the Project 
Area. 
This habitat type had a total of 
625.1 ha in the Project Area 
and 27.3 ha within the 
Disturbance Footprint.  

Tree layer: Sparse to absent. 
Occasional Eucalyptus spp., Corymbia 
spp. 
Shrub layer: Sparse to absent.  
Ground microhabitat layer: Longer 
tussock grasses may provide some 
habitat for smaller reptiles and ground-
dwelling bird species. Some leaf little 
and/or woody debris would provide 
habitat and shelter availability for 
smaller ground-dwelling animals.  

Provides limited habitat value due to the 
extensive clearing and grazing that has 
occurred. 
Lack of hollow-bearing trees means 
limited to no habitat availability for 
arboreal mammals. 
Longer tussock grasses will provide some 
habitat for ground dwelling mammals and 
reptiles. Additionally, birds of prey may 
take advantage of limited tree cover to 
hunt for smaller animals  

 

Vine forest/thickets and 
rainforest 
Found within the Project Area 
in gullies and drainage lines, 
including creeks in low lying 
areas and occasionally on 
slopes and hilly areas.  
This habitat type had a total of 
130.5 ha in the Project Area 
and 2.1 ha within the 
Disturbance Footprint  

Tree layer: mainly dominated by 
Brachychiton australis, Flindersia 
australis and Araucaria cunninghamii, 
Ficus spp. 
Shrub layer: Dense - Carissa ovata, 
Capparis sp, Alectryon diversifolius. 
Ground microhabitat layer: Dense tree 
coverage in the area and small 
amounts of woody debris and some 
fallen mature trees. There is also a 
moderate level of leaf matter.  
Therefore, it may not be highly suitable 
shelter or habitat for smaller reptiles or 
ground-dwelling species. 

Dense tree and shrub layer provide 
habitat for a range of woodland-
dependent bird species. There was water 
in some of the ephemeral streams where 
vine thickets were present on fringes. 
It may be suitable habitat for riparian 
ecosystem dependent species when 
water is flowing.  
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Habitat Type and 
Occurrence in Project Area 

Structure Habitat Features / Condition Photographic Example 

Eucalypt woodland to open 
forest dominated by 
Eucalyptus crebra, Corymbia 
terminalis, Corymbia 
citriodora, Lophostemon 
suaveolens and Eucalyptus 
tereticornis. 
Higher densities of E. crebra 
and C. citriodora are found 
across the majority of the 
Project Area at the tops of 
hills and ridgelines. C. 
citriodora occurring in 
conjunction with E. 
tereticornis and L. suaveolens 
occurs more frequently in 
drainage lines across the 
Project Area and areas with 
gentle slopes located in the 
central parts of the Project 
Area. 
This habitat type had a total of 
2,684 ha in the Project Area 
and 193.5 ha within the 
Disturbance Footprint  

Tree layer: The canopy height within 
the Project Area ranges from 8-15 m 
and is comprised of Eucalyptus crebra, 
Corymbia citriodora and Eucalyptus 
tereticornis.  scattered Corymbia 
erythrophloia or C. terminalis. 
Shrub layer: Generally sparse or 
absent (mainly a lower tree layer). 
Featuring Alphitonia excels, 
Lophostemon suaveolens and Acacia 
spp. 
Ground microhabitat layer: The 
ground cover has a moderate density 
of grasses present. There is a 
moderate amount of leaf litter and 
woody debris present which could 
therefore be used as habitat for 
reptiles, insects and smaller ground-
dwelling species. 

The trees present may provide habitat for 
birds and mammals. However, habitat for 
arboreal mammals is likely to be sparse 
due to the limited amount of hollow 
bearing and mature trees observed within 
the Project Area. 
Hollow-bearing trees were present in this 
habitat, mainly in the central areas of the 
Project Area. These hollows would 
provide habitat for nesting birds, such as 
owls, as well as arboreal mammals, such 
as the Greater Glider .   
This vegetation community has been 
grazed and shows signs of degradation, 
clearing and fire scars. The common 
prickly pear (Opuntia stricta) is present at 
ground level, as well as other invasive 
plant species. Higher quality vegetation 
away from vehicular and cattle tracks.  
Generally, of moderate quality due to 
erosion from cattle tracks and some 
clearing of mature trees. 
The ground layer largely consists of 
natives such as, Heteropogon contortus 
(black spear grass), and Themeda 
triandra (kangaroo grass). 
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Habitat Type and 
Occurrence in Project Area 

Structure Habitat Features / Condition Photographic Example 

Woodland to open forest 
associated with ephemeral 
stream channels. Associated 
with Eucalyptus tereticornis, 
Casuarina cunninghamiana 
and Melaleuca spp.   
Occurs on a range of soil 
types which include sandy 
soils and fine-grained 
sedimentary rocks. Occurs 
primarily in the low-lying areas 
and creek lines in the Project 
Area. 
This habitat type had a total of 
751.3 ha in the Project Area 
and 12.5 ha within the 
Disturbance Footprint  
 

Tree layer: mainly dominated by 
Eucalyptus tereticornis. Lower canopy 
trees often absent and may contain 
Melaleuca spp.  
Shrub layer: Shrub layer intermittently 
present and typically sparse but dense 
when present. Includes Lantana 
camara, Ficus opposita and young 
eucalypt trees. 

Larger canopy trees provide habitat for a 
range of woodland-dependent and 
generalist species. Presence of hollow-
bearing trees may provide suitable 
habitat for arboreal mammals. However, 
density of hollow bearing trees is typically 
sparse.  
The creek system typically only flows 
during the wet season. 
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Habitat Type and 
Occurrence in Project Area 

Structure Habitat Features / Condition Photographic Example 

Cleared areas with 
occasional regrowth 
eucalypt woodlands along 
drainage lines including 
grazing paddocks and 
grassland with occasional 
presence of Eucalyptus 
crebra and Corymbia 
citriodora occasionally in the 
form of small regrowth 
patches or small isolated 
clusters of paddock trees, 
making up a small part of the 
Project Area. 
This habitat type had a total of 
269.8 ha in the Project Area 
and 11.7 ha within the 
Disturbance Footprint 

Tree layer: Sparse to absent. 
Occasional Eucalyptus spp., Corymbia 
spp. 
Shrub layer: Absent.  
Ground microhabitat layer: longer 
tussock grasses may provide some 
habitat for smaller reptiles and ground-
dwelling bird species. Some leaf litter 
and/or woody debris would provide 
habitat and shelter availability for 
smaller ground-dwelling animals.  

Provides limited habitat value due to the 
extensive clearing and grazing that has 
occurred. 
Lack of hollow-bearing trees means 
limited to no habitat availability for 
arboreal mammals. 
Longer tussock grasses will provide some 
habitat for ground dwelling mammals and 
reptiles. Additionally, birds of prey may 
take advantage of limited tree cover to 
hunt for smaller animals  

 

Waterbodies and drainage 
features located throughout 
Project Area. These were 
mainly farm dams which were 
found in conjunction with 
cleared agricultural land and 
creeks including Stony Creek. 
There are drainage features 
(creek lines) throughout the 
Project Area. For information 
on structure and habitat 
features of these drainage 
features, please refer to 
above habitat type.  
This habitat type had a total of 
4.7 ha in the Project Area.  

Tree layer: occasional fringing sparse 
to dense Eucalyptus spp, Melaleuca 
spp. Ficus spp. 
Shrub layer: occasional fringing 
sparse to dense Eucalyptus spp. and 
Lophostemon spp. 
Ground microhabitat layer: Sparse 
to dense grass layer (dependent on 
level of grazing). Often low tree 
coverage within these areas and a lack 
of rocky or woody debris near farm 
dams. Minimal shelter or habitat was 
observed for smaller reptiles or 
ground-dwelling species. Likely to be 
used as a water source rather than 
resting or sheltering habitat. 

The farm dams are shallow and were in 
poor condition due to being eroded from 
heavy cattle use. These farm dams 
provide a refuge for a range of bird 
species, including birds of prey.   
When water is present in drainage 
features, these creeks and adjacent 
remnant vegetation provide high value 
habitat for many species of birds, 
mammals and reptiles. 
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4.1.2 Bird and Bat Species Site Utilisation  
Sixty-three bird species were identified across the six field survey periods. No EPBC Act listed 
threatened species were observed during field surveys. One EPBC Act listed migratory species, the 
Rufous Fantail, was observed during field surveys. 

Birds were recorded in a variety of habitats including non-native grasslands, eucalypt woodlands, 
riparian corridors and waterbodies. Bird abundance was regarded as generally low. The Project Area 
contained a number of active and abandoned small and medium-sized nests. Bird abundance and 
species richness remained relatively constant across seasons. Additional detail is provided below on 
listed threatened species, woodlands birds, birds of prey, bats and CRM. 

It is noted that the results of two proposed future bird and bat surveys and any evidence of 
threatened, migratory or raptor species in the Project Area, will be incorporated into future risk 
assessments and CRM within the draft BBMP. Therefore, the principle of Adaptive Management will 
be applied to ensure that any future risks identified are adequately reported, analysed and 
subsequently managed per the framework in the draft BBMP.  

This Section presents results from the desktop and field investigations (including future surveys), are 
considered within a draft Bird and Bat Management Plan (BBMP) (found in Appendix F), which 
incorporates the principles of BACI surveys, and Adaptive Management. The draft BBMP is a 
requirement of the Queensland State Approval (2209-31058 SDA). 

4.1.2.1 Site Characterisation  
Initial surveys were completed to gain an understanding of the layout of the Project Area, as well as 
potential usage of the Project Area by listed threatened and/or migratory species. The full 
methodology for bird and bat surveys and how these were implemented were discussed as part of 
Section 3.5.5.  

This preliminary site characterisation survey involved two ERM ecologists who undertook a five-day 
field assessment of the Project Area from 15 November to 19 November 2021, with a total of 100 
person hours. The focus of this survey involved vegetation and habitat assessments, targeted fauna 
surveys, bat surveys, and BUS surveys. The BUS and Anabat detector surveys were implemented as 
part of this preliminary site survey in order to determine the presence of any listed threatened and/or 
migratory as well as to identify any potential areas of habitat that may be utilised by the species. In 
this way, particular areas of focus were chosen for future BUS and Anabat surveys, related to 
species-specific habitat features, such as waterbodies and the riparian areas for migratory wader 
species, and eucalypt woodlands with grassy understorey for the species like the southern Squatter 
Pigeon.  

It is noted that this preliminary site survey did not exclude any areas for future surveys, but rather 
highlighted areas of particular focus for future surveys.  

4.1.2.2 Site Characteristics  
The desktop assessment and initial survey of the Project Area, allowed for particular habitat features 
and conditions to be explained and utilised to inform future field survey work.  

The topography of the Project Area is centred around two elevated ridgelines running north south 
throughout the Project Area, with lower plains and riparian areas surrounding these elevated rises. 
This is such that the main wind resources were available and realised on the raised plateaus. The 
inclines and declines of these ridges and plateaus often moderately vegetated with eucalypt open 
forests and woodlands, with small pockets of dense vegetation. Remnant vegetation communities are 
found on the hillslopes and ridges, becoming denser when fringing the drainage lines that traverse 
across the Project Area, including Stony Creek. The regrowth vegetation is located in low-lying areas 
adjacent to remnant vegetation, as well as around draining features, and is predominately mixed 
eucalypts and Spotted Gums.  
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There are no wetland features within or adjacent to the Project Area. Watercourses within the Project 
Area are ephemeral and only flow after rainfall events. Stony Creek bisects the Project Area from the 
north to south. Farm dams are present, often small with heavy cattle use but provide some form of 
habitat and refuge for bird species. These ephemeral watercourses, vegetated gullies, farm dams, 
and vegetated plateaus with vantage points for high flying raptors and migratory species, were then 
targeted further as part of the field survey effort. The potential habitat in terms of roosting, foraging 
and breeding was delineated for each of the potential, likely and known to occur species, based on 
the species-specific requirements identified as occurring within the Project Area.  

Another site characteristic that was important to note as part of this desktop review and initial survey 
phase was the presence of woodlands that are associated with a moderate grass layer, which were 
concluded to provide another level of habitat complexity for smaller bird species to use for shelter as 
well as foraging (BirdLife 2019). Such areas were also selectively chosen for future field survey efforts 
in the Project Area.  

4.1.2.3 Listed Bird and Bat Species  
No listed threatened species were concluded as known or likely to occur within the Project Area. One 
listed migratory species, the Rufous Fantail, was concluded as known to occur within the Project 
Area. 

The Rufous Fantail has been concluded as known to occur in the Project Area, as an individual was 
observed by ERM during the April 2022 field survey. The species was identified in dense vegetation, 
along a drainage line in the north of the Project Area. The Rufous Fantail mostly utilises moist forests. 
In east and south-east Australia, the Rufous Fantail mainly inhabits wet sclerophyll forests, often in 
gullies dominated by eucalypts such as Tallow-wood (Eucalyptus microcorys) and mountain grey gum 
(E. cypellocarpa) (Higgins et al., 2006). When on passage, they are sometimes recorded in drier 
sclerophyll forests and woodlands, including Spotted Gum (E. maculata), yellow box (E. melliodora), 
ironbarks or stringybarks, often with a shrubby or heath understorey (Higgins et al. 2006).  

Field surveys confirmed that habitat exists along some major drainage lines within the Project Area. 
Within the Project Area there is a lack of preferred species in the tree canopy of eucalypt forests 
present, and an absence of wet sclerophyll forests for roosting habitat. Dispersal and foraging habitat 
exists along densely vegetated gully lines within the Project Area. The level of disturbance (e.g., 
weeds and introduced predators) to these existing habitats means they are in all probability only 
utilised for movement by these species and not for breeding. Ground-truthed surveys have identified 
130.5 ha of Rufous Fantail foraging and dispersal habitat within the Project Area. This habitat is made 
up of the broad habitat type of vine forest/thickets and rainforest and is shown on Figure 4-1.  

A total of four listed threatened species, and eight listed migratory species, were concluded as having 
the potential to occur in the Project Area. The reasoning for these conclusions are provided in 
Appendix D. Given that these avian species have the ability to occur within the Project Area due to 
their nature as birds and their high mobility, their presence cannot be discounted. As such, potential 
habitat mapping has been presented in the draft BBMP, found in Appendix F. Due to their 
assessment as potential species with only small amounts of potential habitat with limited impact to 
occur within the Project Area, impact assessments have not been conducted for the majority of these 
potentially occurring migratory species. Potential habitat for threatened and/or migratory bird species 
is shown in Figure 4-2.   
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4.1.2.4 Raptor Site Utilisation 
A total of four raptor species were observed across all field surveys, with no listed threatened raptor 
species observed. These species were:  

 Brown Falcon (Falco berigora); 

 Whistling Kite (Haliastur sphenurus); 

 Nankeen Kestrel (Falco cenchroides); and 

 Wedge-tailed Eagle (Aquila audax). 

Wedge-tailed Eagle sightings recorded during BUS were only mainly over cleared agricultural areas. 
This species was recorded soaring in pairs most commonly at heights ranging from 80-400 m above 
the ground, which is in the rotor swept area of the proposed wind turbines. Wedge-tailed Eagles have 
therefore been considered as part of the risk assessment.  

The Nankeen Kestrel, Whistling Kite and Brown Falcons were recorded at heights of approximately 
70-90 m above the ground, and so these species have also been considered as part of the risk 
assessment. These raptor species mostly prefer woodland and open area habitat (Olsen, 1995). They 
fly at heights in order to hunt for prey on the ground in open/cleared areas or within woodlands and 
sparse open forests. 

4.1.2.5 Bats  
Microbat surveys were conducted to determine the presence/absence of bats within the Project Area. 
These devices were used to detect ultrasonic signals from bat species in the Project Area, for four 
consecutive survey nights. Five Anabats were deployed for four nights in November 2021 (20 
detection nights) and five Anabats were deployed for four nights in February 2022 (20 detection 
nights). 

The Anabats were placed across representative remnant vegetation/habitat types. This included 
riparian woodlands and eucalypt open forest or woodlands.  The Anabats were specifically placed in 
areas that were in close proximity to potential flight paths/water sources (farm dams). The survey 
locations were selected on the basis that they provided the greatest likelihood of detecting an 
abundance and diversity of bat species. The Anabats were secured onto trees at approximately 1.8 m 
above the ground. They were collected and the information recorded on the Anabats was then 
analysed by a specialist to determine the species recorded.   

The BACI design has also been implemented for bat surveys, in order to identify any impacts on bats 
as a result of the proposed action, with future control sites also to be determined at the conclusion of 
the design process.  

The survey requirements and recommended survey effort and methods for bats are as follows:  

 Survey guidelines for Australia’s threatened bats: 

- Trapping methods such as harp traps are recommended. Such effort is not precisely stated, 
but studies have found that the use of 20 or more traps a night a good for detection (Schulz, 
1999);  

- Echolocation call detection to be carried out for a recommended 30-60 minutes per night for 
four to five survey nights; and 

- Recommended that a variety of trapping and call detection methods are used together, 
where possible and if required to detect target species. 

The 2021 and 2022 surveys were carried out in accordance with echolocation call detection 
requirements. Trapping methods such as harp traps are recommended in certain situations to target 
those bats that are difficult to identify to species level by echolocation surveys alone. Harp trapping 
was not used based on the lack of potential for listed threatened species detected by Anabats.  
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State Code 23 identifies methods must be carried out to determine which bat species occur on the 
Project Area. It recommends the use of survey techniques including mist nets and/or bat detection 
systems that record and analyse echolocation calls of bats. The 2021 and 2022 survey efforts 
involved the use of Anabats, thus meeting the State Code 23 requirement.   

Additionally, the full list of bat species targeted over the two survey periods, their survey guideline 
requirements and adequacy, are provided in Table 3-10. The bat survey locations are shown in Figure 
3-1. 

4.1.2.6 Threatened Bat Species Site Utilisation 
The full echolocation analyses from the Anabats deployed during the 2021-2022 field investigations, 
can be found in Appendix G. A total of 16 bat species (including one bat family group) were recorded 
in the Project Area. The locations of the bat detectors deployed during the November 2021 and 
February 2022 surveys are shown in in Figure 3-1. A total of 2,933 records were detected as bat calls 
in the surveys. The bat species detected were given a likelihood of occurrence possible, probable or 
definite based on the analyst’s ability to determine the distinctive calls. No EPBC Act listed bat 
species were identified from echolocation and none are considered known, likely or potential to occur. 
These species are presented in Table 4-5.  

As outlined in the analysis of echolocations calls in Appendix G, where ambiguity occurs between 
species/families calls, further justification of species identification is provided. For example, probable 
Nyctophilus species were identified, and subsequent assessment indicated that of the four species 
that might occur within the Project Area, none of which are listed threatened species.  

There are three listed threatened bat species identified in the PMST in the Project Area, which are:  

 Ghost Bat (Macroderma gigas);  

 Corben’s Long-eared Bat (Nyctophilus corbeni); and  

 Large-eared Pied Bat (Chalinolobus dwyeri). 

All of these species have been assessed as unlikely to occur throughout the Project Area due to 
a lack of suitable habitat and a lack of records in the Project Area, as explained in Appendix D. Audio 
detection is the preferred method of detection for each of the three species and no audio detection 
was confirmed in the field from the Anabat surveys. 

Table 4-5: Bat Result Summary from the Echolocation Analysis 
Scientific Name Common Name  EPBC 

Act 
Status 

NC Act 
Status 

Survey Period 
Recorded 

Likelihood of 
Species 
Occurrence 

Austronomus  
australis 

White-striped 
Freetail-bat 

- LC November 2021 
& February 2022 

Definite  

Chalinolobus gouldii Gould’s Wattled Bat - LC November 2021 
& February 2022 

Definite 

Chalinolobus 
nigrogriseus 

Hoary Wattled Bat - LC November 2021 
& February 2022 

Definite 

Falsistrellus 
tasmaniensis 

Eastern false 
Pipistrelle 

- LC November 2021 
& February 2022 

Definite 

Micronomus 
norfolkensis 

Eastern Coastal 
Free-tailed Bat 

- LC November 2021 
& February 2022 

Probable 

Miniopterus australis Little Bent-wing Bat - LC November 2021 
& February 2022 

Definite 

Miniopterus orianae 

oceanensis 
Large Bent-wing Bat - LC November 2021 

& February 2022 
Definite 

Myotis macropus Mouse-eared Bat, 
Large-footed Myotis 

- LC November 2021 
& February 2022 

Possible 
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Scientific Name Common Name  EPBC 
Act 
Status 

NC Act 
Status 

Survey Period 
Recorded 

Likelihood of 
Species 
Occurrence 

Nyctophilus sp Long-eared Bat 
species 

- LC November 2021 
& February 2022 

Possible 

Ozimops lumsdenae Northern Free-tailed 
Bat 

- LC November 2021 
& February 2022 

Definite 

Ozimops ridei Molossid Bat - LC November 2021 
& February 2022 

Definite 

Rhinolophus 
megaphyllus 

Eastern Horseshoe-
bat 

- LC November 2021 
& February 2022 

Definite 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheath Tail Bat 

- LC November 2021 
& February 2022 

Definite 

Scotorepens greyii Little Broad-nosed 
Bat 

- LC November 2021 
& February 2022 

Possible 

Scotorepens sp. 
(Parnaby 1992) 

Central-eastern 
Broad-nosed Bat 

- LC November 2021 
& February 2022 

Possible 

Taphozous troughtoni Troughton’s 
Sheathtail-bat 

- LC February 2022 Possible 

The freetail bats recorded (family Molossidae) include White-striped Freetail Bat (Austronomus 
australis), Eastern Coastal Freetail Bat (Mormopterus norfolkensis), Northern Free-tailed Bat 
(Ozimops lumsdenae) and Mossolid Bat (Ozimops ridei). Australian molossids have been recorded 
from habitats of closed forest to desert. The habitat must supply roosting sites which may be 
buildings, hollow trees or rock crevices in rocky outcrops, riverbanks or even under stones. These 
species feed on a range of insects from moths to hard-shelled beetles (Allison 1989). 
The wattled bats recorded, including Gould’s Wattled Bat (Chalinolobus gouldii) and Hoary Wattled 
Bat (Chalinolobus nigrogriseus), can be found in a wide range of habitats, including forests and 
woodlands and typically roost in tree hollows. These species prefer a diet of moths and beetles, but 
will eat other insects if available (Churchill 2008).  
The bent-winged bats recorded, including Little Bent-wing Bat (Miniopterus australis) and Large Bent-
wing Bat (Miniopterus orianae), occupy well-timbered habitats, often in wetter areas or in close 
proximity to water features. These species typically roost in caves or other man-made structures and 
show a dietary preference for moths (Churchill 2008). 
Broad nosed bats have been detected by the anabats within the Project Area. The Little Broad-nosed 
Bat (Scotorepens greyii) is found within roosts and forages within open woodlands and dryland 
woodland habitats, often close to tree tops and over water (Churchill 2008). The Central-eastern 
Broad-nosed Bat (Scotorepens sp. (Parnaby 1992)) is found across a variety of habitats including 
woodland as well as moist and dry eucalypt forest and rainforest, where it is found to prefer tall wet 
forests (Churchill, 2008). Broad-nosed Bats are insectivores (Churchill 2008).  
The Mouse-eared Bat has been recorded within the Project Area. This species occurs in forests and 
woodlands very close to waterbodies, such as River Red Gum forests. It is one of Australia’s two 
‘fishing’ bats which feeds by trawling its adapted feet across the surface of the water for aquatic fish 
and invertebrates (Campbell, 2009).  
Nyctophilus species are found over a variety of habitats. The Lesser Long-eared Bat (Nyctophilus 
geoffroyi) occupies tropical to alpine woodlands, mangroves, urban areas, wet and dry sclerophyll 
forests and rain forests (Churchill 2008). Corben’s Long-eared Bats (Nyctophilus corbeni) are found 
within semi-evergreen vine thicket, dry sclerophyll forests, Callitris forest and open forests with poplar 
box (Churchill 2008). The Eastern Long-eared Bats (Nyctophilus bifax) reside under the loose bark of 
melaleuca, in tree hollows as well amongst dense foliage of vegetation. Gould’s Long-eared Bat 
(Nyctophilus gouldi) is a generalist and resides across a range of wet and dry sclerophyll forests and 
woodlands, roosting under loose bark and in tree hollows (Menkhorst 2011).  
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The Eastern False Pipistrelle (Falsistrellus tasmaniensis) was determined as probable to occur in the 
Project Area. This species predominantly roosts in hollows in older trees in higher rainfall forests, 
generally in eucalypt trees taller than 20 m (Churchill, 2008).  

The Sheathtail Bat recorded, the Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris), has a diet 
preference for beetles, and is found in nearly all habitats, utilising large tree hollows for roosting 
(Armstrong & Lumsden 2017). The Troughton’s Sheathtail-bat (Taphozous troughtoni) roosting 
habitat in open woodland with spinifex (Triodia spp)., where it uses subterranean roosts as well as 
crevices in rocky escarpments (Chimimba & Kitchener 1991).  

The Eastern-horseshoe Bat (Rhinolophus megaphyllus) is found in closed forests habitats, with a diet 
consisting of a wide variety of insects (Armstrong & Aplin 2017).  

With respect to Nyctophilus corbeni, it is stated that Nyctophilus species were possibly recorded per 
the Anabat survey results from November 2021 and February 2022 (Appendix G). This species has 
been considered as the Project Area overlaps the edge of its northern-most “may” occur distribution 
per the SPRAT profile. However, the independent specialist who undertook the Anabat call analysis 
concluded the species is not known to occur within the Project Area. Further, there are no records for 
the species within the locality. The closest record exists over 150 km west of the Project Area, in 
Expedition National Park. Therefore, this species is considered unlikely to occur, as explained further 
in Appendix D. 

The results of future bat surveys and any evidence of threatened bat species in the Project Area, will 
be incorporated into future risk assessments and CRM within the BBMP. Therefore, the principle of 
adaptive management will be applied to ensure that any future risks identified are adequately 
reported, analysed and subsequently managed per the framework in the BBMP.  

4.1.2.7 Roosting Behaviour 
There are a lack of suitable caves (deep caves and crevices) and overhanging sandstone cliffs within 
and adjacent to the Project Area to provide habitat for bats identified to potentially occur in the Project 
Area through desktop analysis. However, the bent-winged bats recorded, including Little Bent-wing 
Bat (Miniopterus australis) and Large Bent-wing Bat (Miniopterus orianae), typically roost in caves or 
other man-made structures (Churchill 2008) which shows that potentially, in the broader region of the 
Project Area, that suitable caves for bats may occur.  

The closest recorded nationally important Flying-fox camp is located at Woocoo National Park 
approximately 45 km east of the Project Area This camp has historically hosted large numbers of 
Grey-headed Flying-fox with up to 50,000 individuals recorded in August 2021, less than 2500 
individuals were recorded in the most recent survey at Woocoo (2022). (National Flying-fox monitoring 
viewer. Accessed at https://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf 
(accessed 6.12.23) DCCEEW). Areas of potential foraging habitat for Grey-headed Flying-fox within 
the Project Area have been mapped and is displayed in Figure 4-8.  

 
  

https://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
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4.2 Likely Impacts of Proposed Action 
Following desktop and on-ground assessment for MNES within the Project Area, the following 
sections detail the likely activities associated with the proposed action that will contribute to potential 
impacts to listed threatened species and communities. Species-specific sections are included below in 
subsequent sections to detail specific impacts for those MNES known or likely to occur within the 
Project Area.  

The proposed action is expected to have direct and indirect impacts to MNES within the Project Area.  

In general, potential direct impacts as a result of the construction phase relate to habitat loss and 
disturbance. Operational impacts are largely limited to possible bird and bat collisions with operational 
WTGs. Decommissioning impacts are similar to those that might occur during the construction phase 
but likely to be of much lower magnitude as there is no additional vegetation clearing during the 
decommissioning phase. At the end of decommissioning, the impacted areas will be rehabilitated (to 
the extent agreed with the landholder). These impacts have been listed in the following Sections, and 
a summary of such impacts is provided in Table 4-7.  

The disturbance footprint of the proposed action is 249 ha and includes an impact to 237 ha of 
remnant and regrowth vegetation associated with the clearing for infrastructure. The disturbance 
footprint is 5.6% of the total Project Area. It is anticipated that the approximate rehabilitation 
opportunities post-construction approximates 40 ha, which represents approximately 16% of the total 
disturbance required to facilitate construction.  

Duration of construction works is expected to be from 18-24 months. Operational phase activities will 
be longer in duration than construction phase activities, with an operational life of approximately 30 
years. Operational phase activities are anticipated to be more indirect, of lower frequency and smaller 
in intensity (such as potential impacts from vehicles, lower scale clearing and vegetation 
maintenance, infrequent disturbance, collision impacts etc.). It is noted that construction impacts will 
be progressive and not occur all at once and this will likely reduce the direct and indirect impacts as a 
result of any clearing or disturbance to habitat.  

4.2.1 Construction Phase  
The key activities during construction are: 

 Vegetation clearing for new access tracks, temporary construction compounds and laydown 
areas, borrow pits, water storages; concrete batching plant; WTG pads; trenches for power and 
instrumentation cables; electrical substation and overhead power-lines; and associated 
earthworks;  

 Excavating trenches; 

 Blasting for WTG foundations (if required) creating a noise, dust and vibration indirect 
disturbance; and  

 Construction traffic movements and plant operation (rock crushing and concrete batching plant). 

The duration of construction works is anticipated to be from 18 to 24 months.  

The disturbance footprint accounts for 249 ha, with construction activities resulting in disturbance to 
the broad habitat types across the Project Area throughout the duration of the construction phase.  

The following disturbance to broad habitat types and habitat within the disturbance footprint are 
anticipated to occur: 

 193.5 ha impact to eucalypt woodland to open forest;  

 2.1 ha impact to vine forest/thickets and rainforest;  

 11.7 ha impact to cleared areas with occasional regrowth eucalypt woodlands along drainage 
lines; 
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 27.3 ha impact to open regrowth eucalypt woodland vegetation; 

 12.5 ha impact to woodland to open forest associated with ephemeral stream channels; and  

 0 ha impact to waterbodies and drainage features. 

Table 4-6 summarises potential species habitat and the maximum disturbance limits from direct 
impacts to potential habitat as a result of the proposed action.  

Table 4-6 Summary of Impact to Threatened Species Habitat 

Species Broad Habitat Type Total Habitat Habitat within the 
disturbance footprint 

Greater 
Glider 

 Known to occur in the Project Area 
through direct observations during 
field surveys.  Known habitat in the 
Project Area includes: 

 Eucalypt woodland to open forest; 
 Woodland to open forest associated 

with stream channels and rivers; 
and  

 Vine forest/thickets and rainforest.  
 Denning habitat was delineated 

from foraging habitat based on the 
information provided in Section 
4.4.4 

 3570 ha, 
comprised of: 

 2,530.8 ha 
foraging habitat, 
and  

 1,039.5 ha 
denning habitat 

 208.1 ha comprised 
of:  

 138.3 ha foraging 
habitat, and  

 69.8ha denning 
habitat. 

Koala  Not recorded in the Project Area, 
however identified as potential to 
occur over the lifetime of the 
Project. 

 Potential Habitat used for foraging 
and breeding in the Project Area 
includes: 

 Eucalypt woodland to open forest; 
 Woodland to open forest associated 

with stream channels and rivers; 
and 

 Open regrowth eucalypt woodland 
vegetation. 

 Potential Habitat used for Dispersal  
 Cleared areas with occasional 

regrowth eucalypt woodlands along 
drainage lines; and 

 Vine forest/thickets and rainforest. 

 4,463.3 ha, 
comprised of:  

 4,060.3 ha 
potential foraging 
and breeding 
habitat, and 

 400.3 ha potential 
dispersal habitat. 

 247.1 ha of potential 
habitat, comprised 
of: 

 233.3 ha of potential 
breeding and 
foraging habitat, and  

 13.8 ha of potential 
dispersal habitat. 

  

Grey-
headed 

Flying-fox 

 Not recorded in the Project Area, 
however identified as potential to 
occur over the lifetime of the 
Project. 

 Potential habitat used for foraging in 
the Project Area includes: 

 Eucalypt woodland to open forest;  
 Woodland to open forest associated 

with stream channels and rivers; 
and  

 Open regrowth eucalypt woodland 
vegetation 

4,088 ha of potential 
foraging habitat 

204.4 ha of potential 
foraging habitat 

Cycas 
megacarpa 

 Not recorded in the Project Area, 
however identified as potential to 
occur over the lifetime of the 
Project. 

2,684 ha of potential 
habitat 

193.5 ha of potential 
habitat 
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Species Broad Habitat Type Total Habitat Habitat within the 
disturbance footprint 

 Potential habitat used for foraging in 
the Project Area includes: 

 Eucalypt woodland to open forest 

Three-
leaved 

Bosistoa 

 Not recorded in the Project Area, 
however identified as potential to 
occur over the lifetime of the 
Project. 

 Potential habitat used for foraging in 
the Project Area includes: 

 Vine thicket/forests and rainforest 

130.5 ha of potential 
habitat 

2.1ha of potential habitat 

Rufous 
Fantail 

 Known to occur in the Project Area 
through direct observations during 
field surveys.  Known habitat in the 
Project Area includes: 

 Vine forest/thickets and rainforest 

130.5 ha of foraging 
and dispersal habitat 

2.1ha of foraging and 
dispersal habitat 

Red 
Goshawk 

Not recorded in the Project Area, 
however identified as potential to occur 
over the lifetime of the Project.  Potential 
habitat in the Project Area, includes: 
 Eucalypt woodland to open forest 
 Waterbodies and drainage features 
  Woodland to open forest 

associated with ephemeral stream 
channels 

3,438.7 ha of potential 
habitat; comprised of:  
 2684 ha of 

potential foraging 
habitat,  

 755.7 ha of 
potential roosting 
and foraging 
habitat 

188.9 ha of potential 
habitat, comprised of:  
 164.6 ha of potential 

foraging habitat, and 
 24.3 of potential 

roosting and foraging 
habitat 

White-
throated 

Needletail 

 Not recorded in the Project Area, 
however identified as potential to 
occur over the lifetime of the 
Project.   

Aerial-foraging species 
only, with no areas of 
roosting or breeding 
habitat in the Project 
Area.  

There will be no direct 
impacts to White-throated 
Needletail habitat 

Squatter 
Pigeon 

 Open regrowth eucalypt woodland 
vegetation 

 Woodland to open forest associated 
with ephemeral stream channels. 

1,376.4 ha potential 
foraging habitat 

39.8 ha of potential 
foraging habitat 

Post-construction, a portion of the cleared areas will be maintained as part of the fire protection 
management for infrastructure however there will be an opportunity for some areas, such as road 
verges and cable routes, to regenerate with low growing flora species.  

4.2.2 Operational and Maintenance Phase 
Operational activities and their potential impacts during the operations phase include: 

■ Operation of the WTGs for a period of approximately 30 years, resulting in potential collision risks, 
for bird and bat species;  

■ Routine maintenance and servicing of WTGs, access tracks, electrical installations and 
infrastructure as required, resulting in potential impacts of vehicle mortality and incidents; and  

■ Operational phase activities, though longer in duration than those of construction phase activities, 
are anticipated to be more indirect, of lower frequency and smaller in intensity (such as potential 
impacts from vehicles, noise impacts, lower scale clearing and vegetation maintenance, 
infrequent disturbance, collision impacts etc.) 
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4.2.3 Decommissioning Phase 
When the decision is taken to decommission the proposed action, this would involve: 

 Dismantling and removal of WTGs; 

 Removal of the substations and other electrical equipment; 

 Responsible disposal of infrastructure removed from the disturbance footprint according to the 
waste hierarchy; and 

 Rehabilitation of disturbed land in accordance with industry standard at the time.  

Underground cabling would be left in situ. WTG foundations would be removed up to 0.5 m below 
ground level with the remaining underground infrastructure abandoned in situ. Excavations would be 
backfilled and rehabilitated. Access tracks could be retained on site for the continued benefit of the 
landholder, or they could be rehabilitated.   
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Table 4-7: Potential Impacts to Ecological Values 
Phase Impact Relevance to the Proposed Action 

Construction Direct impact from 
clearing remnant and 
regrowth vegetation 
and the resultant loss 
of habitat for native 
fauna 

There will be loss of vegetation that will result in the loss of habitat for some native and potentially threatened fauna. Such habitats 
would likely be used for foraging and potentially for breeding of some species.  
The disturbance footprint represents a small portion of the overall amount of remnant vegetation within the Project Area. Despite 
minimising impacts where possible, vegetation clearing will result in the permanent removal of these vegetation types and the 
habitat values they provide for native flora and fauna for the life of the proposed action.  
Therefore, impact assessments for fauna species with potential to occur have not been considered, as the risk of impact is 
considered negligible. 

Construction Indirect impacts to 
species behaviour 
through creating 
barriers to movement 
and dispersal 

The potential fragmentation of habitat from construction of access tracks and transmission infrastructure and the construction of the 
turbines has the potential to result in barriers to movement for species accessing and dispersing through the Project Area. This is 
such that threatened species may change their dispersal behaviours if infrastructure is built in an area that may impede local 
movement. Additionally, short-term construction activities and machinery may also create barriers to movement and result in 
behavioural changes of species.  
Nonetheless, any clearing of vegetation is proposed to occur in small localise strips or small patches. Clearing will not involve the 
removal of entire patches of vegetation. Therefore, species will still be able to traverse the landscape, as connections between 
remnant and regrowth patches will be largely maintained and barriers to movement will consist of narrow clearings that can be 
traversed by the MNES species that are known, likely or have the potential to occur.  These species are all generally mobile and can 
traverse across the ground or across gaps in tree canopies. 

Construction  Indirect impacts to 
adjacent habitat 
areas as a result of 
noise, blasting, dust, 
runoff and erosion, 
including impacts to 
downstream 
environments 

Construction traffic movements and plant operations will result in noise and dust and have the potential to negatively impact 
adjacent vegetation communities and habitats. Construction vehicle movements may result in accidental killing and injury of fauna. 
Noise disturbances have the potential to influence breeding, roosting or foraging behaviour of native fauna. Studies suggest that the 
consistency of noise is more important than volume, with irregular and unpredictable noise as may be emitted during construction 
and decommissioning likely to be more disruptive to wildlife (Jones et al. 2015). For the general native fauna community, individuals 
may relocate to adjacent areas during times of noise disturbance. 
Blasting will result in disturbance to wildlife through vibration, noise and possibly injury from flying rock. Blasting would occur 
infrequently but has the effect of temporarily displacing nearby wildlife from retained foraging and breeding habitat. 
Dust generated by vehicle and machinery movements has the potential to smother vegetation directly adjacent to the works and 
inhibit plant growth and palatability for native fauna. These effects, however, would be localised. There are measures available to 
limit dust generation and dispersion. 
Dust, noise and vibration impacts will also impact sensitive receivers in the Project Area. Nonetheless, the layout and design will 
minimise such impacts through avoiding turbine locations within close proximity to such sensitive receivers.  
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Phase Impact Relevance to the Proposed Action 

Construction Indirect impacts to 
adjacent habitat 
areas as a result of 
an introduction or 
spread or weed and 
pest species 

As a result of the removal of vegetation during the construction phase, there is potential for the introduction and/or spread of weeds 
and pest species throughout the Project Area. This introduction or spread of such weeds and pests could be a result of on-foot 
movement, vehicular movement and the disruption and movement of vegetation. Such weed and pest species have the potential to 
negatively impact native flora and fauna communities through competition for resources and/or predation. 
Two WONS were recorded throughout the Project Area: Prickly Pear, and Common Lantana. Five introduced fauna species were 
recorded in the Project Area during field surveys, including Domestic Dog, Cat, House Mouse, Rabbit, and Cane Toad. Additionally, 
a number of introduced flora and fauna species are considered as potentially present throughout the Project Area.  

Construction 
and Operation 

Direct mortality or 
injury to native fauna 
during construction 
and operations  

The peak traffic periods will be during the construction period with operational vehicle movements likely to be minimal. While many 
fauna groups are highly mobile (e.g. birds) and are likely to move when machinery and vehicles approach, other less mobile groups 
(e.g. reptile and amphibians) may be more vulnerable to this impact. 
Similarly, there will be excavation (construction only) which may provide a trapping hazard for some fauna groups (e.g. amphibians, 
small reptiles and small mammals). 

Construction Fragmentation of 
connectivity areas 

A small portion of the Project Area (7.2%) classified as non-remnant vegetation that is impacted by clearing and cattle grazing.  The 
majority of remnant vegetation is located in hilly parts of the Project Area and dominated by Spotted Gum (C. citriodora) and Narrow-
leaved Ironbark (E. crebra). Remnant vegetation communities are found on the hillslopes and ridges, becoming denser when 
fringing the drainage lines that meander across the Project Area, including Stony Creek. 
The disturbance footprint will result in the clearing of some portions of these remnant and regrowth patches and some further small 
linear clearings for additional access tracks. However, fragmentation is limited based on the dispersed nature of the small amounts 
of clearings that will occur. Access tracks are relatively narrow and are unlikely to represent an obstacle for many species. 

Operations Impacts from turbine 
collision to birds and 
bats 

The operation of the turbines has the potential to lead to direct mortality or injury of fauna, in particular birds and bats. Risks to birds 
from wind farm developments are highest in areas where large numbers of birds congregate. Wind farm development in areas of 
lower importance to birds and bats record substantially lower impacts (EPHC 2010). The Project Area occurs outside of migratory 
flyways of migratory bird species that have the potential, or are likely, to occur.  
Where birds and bats do not avoid turbines, it is expected that on these few occasions, injury or mortality may occur. The bird 
sightings (particularly raptors) were so few in number that modelling of bird abundance and density became unfeasible. Therefore, 
any incidental mortalities of species in the Project Area are unlikely to affect species populations as a whole.  
Any incidental mortality is linked closely to the turbine RSA height. RSA height refers to the area containing RSA, i.e. the area 
between the tips of the rotor blades of a WTG. The RSA height to be adopted for the proposed action is >50 m from ground level, 
and well above canopy height. RSA is important to note as it typically dictates the risk of impacts to birds and bats. Those species 
found to be flying at or above RSA are typically more at risk from barotrauma and rotor collision than those that fly below the RSA. 
This has been exhibited within studies and technical reports at other wind farms, such as in Bango Wind Farm’s Ecological 
Assessment (2019) and Dulacca Renewable Energy Project Fauna Technical Report (2018). 
The results of one long term study of Australian bird and bat mortality monitoring at two Tasmanian wind farms with varying RSA 
heights (between 27 m to 125 m) are available. One wind farm (comprising 37 WTGs) was monitored over eight years while the 
other wind farm (comprising 25 WTGs) was monitored over three years. The study determined a total of 245 bird mortalities, 
equivalent to 0.66 birds per WTG per year, and 54 bat mortalities, equivalent to 0.13 bats per WTG per year (Hull & Cawthen 2013). 
Tree roosting or migratory bats have also been found to be more prone to fatalities at wind farms overseas than other groups and 
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Phase Impact Relevance to the Proposed Action 

while Australasian studies are limited, a study on the Gould’s wattled bat indicates that there is a higher risk of collision fatality for 
high-flying, open-air foraging bats (Hull & Cawthen 2013).  
Nonetheless, given the small area of habitat occupied by the WTGs relative to the entire Project Area, and that the bat species 
recorded at the Project Area are in moderate to low abundance and tend to forage within the woodland canopy, the risk of bat injury 
or mortality is regarded as relatively low. 
It is noted that the identified birds of prey species are capable and have been observed to fly at RSA heights. However, studies 
committed to birds of prey species, such as the Wedge-tailed Eagle assessed in the Bango Wind Farm Ecological Assessment 
(2019), identify collisions to occur with a 99% avoidance rate (or approximately 0.28% of individuals). Studies have also indicated 
that the level of bird use at the site and behaviour are important factors for assessing risk. That is, raptor fatalities appear to increase 
as raptor abundance increases; other species appear to avoid collisions with turbines (NWCC 2010). The impact of collision to birds 
of prey species, with so few species in the Project Area, would not be considered adverse. 
Of the birds surveyed for the proposed action, approximately 28, or 45% of the birds recorded were woodland-dwelling, low-flying 
species. These species require woodland dominated by Eucalypt, Callitris and Acacia spp. often with hollows for nesting and 
roosting habitat (BirdLife, 2019). The majority of woodland species were only observed flying to the maximum height of the 
woodland canopy, or below.   
While few studies have been conducted to investigate the significant impacts of RSA on collision incidence, it is considered that 
passerine species, due to their fast flight patterns and high flight, and migratory species, may be more at risk than other species 
(Erickson et al., 2001). The field surveys identified no migratory or passerine species that would be at greater risk of collision.  
Overall, collision rates are considered to be very low for the majority of Australian bird species, including those recorded at the 
Project Area and surrounds (Smales 2005). Empirical evidence shows that birds have a very high rate i.e. 99%, of wind turbine 
avoidance (Smales 2005; Whitfield & Madders 2005; Pendlebury 2006). This applies to raptor species as well as smaller birds. 

Operations Impacts from turbine 
collision to migratory 
birds and other fauna 
species 

As with non-migratory species, there is potential for migratory birds to be impacted when flying over the Project Area. While the 
Project Area does not occur over any known migratory flyways, there is still some potential for migratory species to traverse the 
Project Area. An example of a migratory species which could be impacted by turbines is the White-throated Needletail, which can fly 
from 1 to 1000 m above the ground (Higgins 1999). The direct collision with the wind turbines would likely result in serious injury 
and/or death to individuals. The risk assessment identified a negligible risk to this species, given the lack of observations in the 
Project Area and/or locality. 
Turbines occur at heights that are unlikely to affect arboreal species who occupy and move within the canopies of woodlands and 
open forests, some 40 metres below the height of moving turbine blades.  

Operations Barotrauma  Barotrauma is a result of moving turbines creating a drop in atmospheric pressure at the tip of the turbine blades. This can result in 
rapid or excessive pressure changes that can cause tissue damage to air-containing structures. Species most at risk of barotrauma 
are often species of microbats. This is significant as all identified bats within the Project Area are microbats; however, none are 
listed as threatened or protected under the EPBC Act. Bat mortality as a result of barotrauma is highly contentious and where data is 
available it can report drastically varied figures such as 1.6 per WTG per year to over 90 bats per turbine per year (Bango 2019).  
It is known that migrating bats have an increased mortality rate near moving turbine blades at wind farms. However, it should also be 
noted that studies investigating forensic pathology data strongly suggest that the traumatic injuries (collision) sustained at wind 
farms is the major cause of bat mortality, and that barotrauma is a very minor cause of bat mortality (Grodskey et al. 2011; Rollins et 
al. 2012). 
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4.3 Direct and Indirect Disturbance of MNES Individuals and Habitat 
This Section details how the potential impacts, both direct and indirect, will affect the relevant listed 
MNES within the Project Area. Direct and indirect impacts are described for the proposed action as 
follows: 

 Direct impacts are defined as the loss of habitat through clearing and replacement with 
infrastructure. Only areas that will be directly loss and replaced permanently by the proposed 
action infrastructure will contribute to the residual impact. It is noted that direct impacts include 
the clearing of breeding, foraging and roosting habitat, and the disturbance to dispersal habitat 
(where future dispersal is not impeded).  

 Indirect impacts include those potential impacts that are not a direct result of the clearing and loss 
of habitat, and can include impacts to fauna connectivity and behaviour, as well as reduction in 
the quality of adjacent, retained habitats.  Indirect impacts are identified and assessed using a 
qualitative approach, to identify the scale and magnitude of any indirect impacts on MNES known 
or likely to occur in the Project Area.   

The mitigation and management measures for specific species are detailed within Section 4 (below) 
and demonstrate how indirect impacts during construction and operation will be reduced so that they 
do not contribute to the measurable residual significant impact amount derived from the direct 
impacts. Generalised mitigation and management measures are provided in Section 6.  

For the MNES species assessed as having a potential for a significant impact, the area of habitat (in 
hectares) is used in the impact assessment for the mobile fauna species as it is a generally accepted 
measurement of direct impact, rather than estimating number of individuals impacted. Estimates of 
individuals impacted is a more useful method to measure impacts to flora species, of which none are 
impacted as part of this proposed action.  

Section 4.1 and the Habitat Assessment and Mapping sub-sections within species specific Sections 
4.4.1 to 4.14 detail the broad habitat types that correspond to species-specific habitat within the 
Project Area. It has also provided the detail on the quantity of each species habitat in the Project 
Area.  

It is noted that eight listed threatened species, and eight listed migratory species were concluded as 
having the potential to occur within the Project Area. These species have been considered, due to 
potentially suitable habitat occurring within the Project Area, as well as their distribution overlapping 
with the Project Area, and so their potential presence could not be discounted. However, these 
species were not considered further for the impact assessments based on the following reasons:  

 These species were not observed within the Project Area during field surveys, with low to no 
occurrences within the locality based on reviews of historical records and databases; 

 Potentially suitable habitat was largely avoided by the proposed action and did not contain any 
signs of species occurrence; and 

 Habitat critical for the survival of the species was concluded as not occurring. 

The exception to this were Red Goshawk and Koala. These species were concluded as potentially 
occurring in the Project Area, with no individuals found during field surveys and a lack of historical 
records for this species in the broader locality However, potentially suitable breeding, foraging and 
dispersal habitat was identified within the Project Area and the potential utilisation of this habitat by 
these species in the future cannot be discounted. Due to the presence of potential habitat considered 
as potential habitat critical to the survival of Red Goshawk and Koala, these species have been 
analysed as part of the impact assessments.  

Threatened species that are considered known, likely or with potential to occur, were considered for 
the impact assessments. For each known to occur species, the following Sections will present the 
impact assessments in the following way:  

 Direct impacts to the species are quantified and discussed;  
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 Indirect impacts to the species are discussed and analysed;  

 A significant impact assessment is undertaken against the Significant Impact Guidelines 1.1 - 
Matters of National Environmental Significance (Department of Environment, Heritage, Water and 
the Arts [DEHWA] 2013) (SIG 1.1). 

Section 4.4 through Section 4.14 take into consideration the habitat requirements from the SPRAT 
databases for each of the species. Construction and Operation Impacts 

Construction traffic movements and plant operations will result in noise and dust and have the 
potential to negatively impact adjacent vegetation communities and habitats. Construction vehicle 
movements may result in accidental killing and injury of fauna. Approval condition number 26 outlined 
by SARA (Reference: 2209-31058) (Appendix A) require the preparation of a Construction 
Environmental Management Plan (CEMP) which includes measures to manage construction noise, 
dust and vibration. 

Noise disturbances have the potential to influence breeding, roosting or foraging behaviour of native 
fauna. Studies suggest that the consistency of noise is more important than volume, with irregular and 
unpredictable noise as may be emitted during construction and decommissioning likely to be more 
disruptive to wildlife (Jones et al., 2015). For the general native fauna community, individuals may 
relocate to adjacent areas during times of noise disturbance. 

Blasting will result in disturbance to wildlife through vibration, noise and possibly injury from flying 
rock. Blasting would occur infrequently but has the effect of displacing nearby wildlife from retained 
foraging and breeding habitat. 

Dust generated by vehicle and machinery movements has the potential to smother vegetation directly 
adjacent to the works and inhibit plant growth and palatability for native fauna. These effects, 
however, would be localised. There are measures available to limit dust generation and dispersion. 

Dust, noise and vibration impacts will also impact sensitive receivers in the Project Area. Nonetheless, 
the layout and design will minimise such impacts through avoiding turbine locations within close 
proximity to such sensitive receivers. The peak traffic periods will be during the construction period 
with operational vehicle movements likely to be minimal. Approval conditions outlined by SARA 
(Reference: 2209-31058) require the preparation of a Haulage Management Plan (HMP) prior to the 
commencement of significant construction works that investigates noise, dust and vibrational impacts 
associated with moving the large loads and impacts on residents and businesses. 

4.3.1.1 Habitat Fragmentation Impacts  
The fragmentation of habitat and the construction of the turbines may result in barriers to movement 
for species accessing and dispersing through the Project Area. This is such that threatened species 
may change their dispersal behaviours if infrastructure is built in an area that may impede local 
movement. Additionally, short-term construction activities and machinery may also create barriers to 
movement and result in behavioural changes of species.  

A total of 7.2% of the Project Area is classified as non-remnant vegetation with a land-use history 
impacted by clearing and cattle grazing. Therefore, a number of existing cleared vehicle and cattle 
tracks exist in the Project Area already. Most of the remnant vegetation is located in hilly parts of the 
Project Area and is dominated by Spotted Gum (C. citriodora) and Narrow-leaved Ironbark (E. 
crebra). Remnant vegetation communities are found on the hillslopes and ridges, becoming denser 
when fringing the drainage lines that intersect the Project Area, including Stony Creek. 

The disturbance footprint will result in the clearing of some portions of these remnant and regrowth 
patches and some further small linear clearings for additional access tracks. However, fragmentation 
is limited based on the dispersed nature of the small amounts of clearings that will occur. Access 
tracks are relatively narrow and are unlikely to represent an obstacle for many species. 

Nonetheless, any clearing of vegetation is proposed to occur in small localise strips or small patches. 
Clearing will not involve the removal of entire patches of vegetation. Therefore, species will still be 
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able to traverse the landscape, as connections between remnant and regrowth patches will be largely 
avoided by the proposed action. 

4.3.1.2 Repetition of Impacts 
Impacts during operation of the proposed action will largely be limited to periodic maintenance of the 
mechanical components of the WTGs. This involves the use of light/ service vehicles accessing each 
location through the constructed access tracks. Repeated impacts associated with these activities is 
likely to be limited to the potential for noise impacts through the use of tools, along with the risk of 
vehicle strikes, to be managed through speed limit restrictions. In addition to periodic maintenance, 
there may be the need to replace components during operation. The impacts associated with the 
activities will depend on which component is being replaced, but envisage the potential for machinery 
such as heavy vehicles and crane may be required, similar to construction. This would be the same 
approach for decommissioning activities at the end of the proposed action’s operational lifespan. 

As part of the management strategy to ensure impacts are not repeated to facilitate these activities, 
construction corridors will remain cleared, with post-construction rehabilitation of these areas including 
ground cover for stability and natural regeneration only, meaning that while operational access tracks 
will be reduced, the ability for these vehicle and equipment to access each location will remain. The 
impacts associated with operating the wind farm will be managed through the implementation of an 
Operational Environmental Management Plan. A Decommissioning and Rehabilitation Plan will also 
be required to manage impacts and remediation at the end of the proposed action’s life. 

These regular maintenance activities are unlikely to contribute to a significant impact to MNES. 

4.3.1.3 Assessment of Unknown, Unpredictable or Irreversible Impacts 
The potential impacts are listed in Section 4.2, and mitigation measures listed in Impact Assessments 
in Section 4. As a result of the management and rehabilitation obligations proposed to be 
implemented by the proposed action, it is concluded that there is unlikely to be potential impacts that 
will be unknown, unpredictable, or irreversible.  

4.4 Greater Glider (Petauriodes volans) 

4.4.1 Species profile and threats 
The Greater Glider (southern and central) (Petauroides volans) was upgraded from a listing of 
Vulnerable to Endangered under the EPBC Act, on the 5 July 2022. The Project Area occurs within 
the distribution for the Greater Glider (southern and central), which occurs south of the Burdekin Gap 
(from around Proserpine). The updated Conservation Advice for Petauroides volans (Greater Glider 
(southern and central)) has been considered for this analysis (DCCEEW 2022). It is noted in the 
Conservation Advice, that it is likely that two separate taxa exist, to the level of subspecies in this 
area. However, it is noted that until such ambiguity is resolved, the listed entity will be referred to as 
Petauroides volans (DCCEEW, 2022). For the sake of this analysis, this species will be referred to 
herein as the Greater Glider. This analysis has also considered the Guide to Greater Glider habitat in 
Queensland (Eyre et al. 2022). 

Habitat critical to survival for the Greater Glider has been defined in Conservation Advice for 
Petauroides volans (Greater Glider (southern and central)) (DECCEW 2022). Greater Glider  habitat 
within the Project Area aligns with the conservation advice description of “large contiguous areas of 
eucalypt forest, which contain mature hollow-bearing trees and a diverse range of the species’ 
preferred food species, smaller or fragmented habitat patches connected to larger patches of habitat, 
that can facilitate dispersal of the species and/or that enable recolonization and cool microclimate 
forest/woodland areas (e.g. protected gullies, sheltered high elevation areas, coastal lowland areas, 
southern slopes)”.  

Key threats to the Greater Glider include: 

 frequent and intense bushfires; 
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 inappropriate prescribed burning; 

 climate change; 

 land clearing; and 

 timber harvesting. 

4.4.2 Survey methods and effort 
Greater Glider habitat consists of tall, montane eucalypt forests with mature hollow-bearing trees 
(Eyre 2004). Based on this, hollow-tree bearing tree data was recorded during each of the habitat 
assessments listed below, and the size of the hollows was also recorded. 

The broad vegetation communities and habitats listed below were identified as potential foraging, and 
denning habitat for Greater Glider within the Project Area and as such were the areas targeted for 
Greater Glider survey effort. Those being: 

 Eucalypt woodland to open forest;  

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines; 

 Open regrowth eucalypt woodland vegetation; and 

 Woodland to open forest associated with ephemeral stream channels.  

The methods as described in Section 3.5 were undertaken to sample within these habitat types. 

Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Greater Gliders and mapping of areas of Greater Glider habitat:  

 Vegetation community assessments to determine vegetation composition and structure within the 
Project Area;  

 Habitat assessments to determine the presence of broad vegetation and habitat types within the 
Project Area involving the identification of species-specific habitat features for the Greater Glider , 
such as tall mature, remnant eucalypt forests and trees with hollows. Two ecologists undertook 
opportunistic searches in suitable habitat, at 60 vegetation community and habitat assessments 
over the six survey periods;  

 Scat and scratch mark searches were conducted throughout identified habitat within the Project 
Area; and 

 Spotlight surveys were undertaken looking for nocturnal species. Two ecologists conducted 
spotlight surveys for 3 hours per night, across 4 nights during the February 2022 survey period. 

 
The survey effort for Greater Glider is shown in Figure 4-3.  
  



!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

")

")

")

")

")

") ")

")
")

")

")

")

")

")

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

Gooroolba - Biggenden Road

29/06/2023
0612202s_EPBC_G012_R3.mxd

A3

This figure may be based on third party data or data which has not
been verified by ERM and it may not be to scale. Unless expressly
agreed otherwise, this figure is intended as a guide only and ERM does
not warrant its accuracy.

Client:Drawn By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm
Preliminary Documentation

GreenleafSP JD
Coordinate System: GDA 1994 MGA Zone 56

Survey Effort for Greater Glider in the Project Area F4-3

0 0.5 1Km

Legend
!( Turbines
#* Quaternary Assessment

")
Habitat Assessments/Hollow Bearing
Tree Search

") Spotlight Survey
Spotlight Survey
Project Area
Access Tracks
Local Roads
Tracks

Source:
Base Data: QSpatial; ERM Field survey 2021-2022
Imagery: ESRI World 2020

[
N



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 98 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

LISTED THREATENED SPECIES AND COMMUNITIES 

4.4.3 Survey results 
Greater Glider has been concluded as known to occur within the Project Area, as it was directly 
observed during the spotlighting field surveys completed in February 2022, by ERM.  

Eucalypt forest and woodland within the Project Area, which is inclusive of the disturbance footprint 
and adjacent areas, containing hollow-bearing trees are identified as: 

 Eucalyptus tereticornis, Corymbia intermedia, E. crebra +/- Lophostemon suaveolens woodland 
on Mesozoic to Proterozoic igneous rocks; 

 E. tereticornis woodland on Quaternary alluvium; 

 Corymbia citriodora subsp. variegata, E. crebra woodland on Mesozoic to Proterozoic igneous 
rocks; and 

 E. melanophloia, E. crebra woodland on metamorphics +/- interbedded volcanics. 

Habitat presence and distribution for the species is provided in the following sections. 

4.4.4 Habitat assessment and mapping 

4.4.4.1 Potential Foraging Habitat for Greater Glider  
Greater Glider habitat consists of tall, montane eucalypt forests with mature hollow-bearing trees 
(Eyre, 2004). Eyre et al., 2022 has listed habitat for the species that are REs with confirmed Greater 
Glider records that contain habitat attributes such as live and dead-hollowing bearing denning trees, 
feed and large trees and habitat connectivity. The species has an affinity for habitats that are 
dominated or co-dominated by the following species: Corymbia citriodora, E. moluccana, E. 
tereticornis, E. crebra, C. intermedia and E. portuensis (Eyre et al. 2022). The tree species in riparian 
forests and woodlands in the Project Area were dominated by E. crebra and E. tereticornis which are 
suitable foraging trees for the Greater Glider.  

Suitable Greater Glider foraging habitat has been identified within the Project Area (see Figure 4-4) 
and delineated based on information obtained from the vegetation and habitat assessments 
conducted during field surveys. The vegetation and habitat assessments completed in the field across 
the Study Area indicate that areas of foraging habitat do not contain the required density of denning 
trees, with 2-4 live or dead trees (>30cm DBH) per 2 hectares of suitable habitat containing large 
hollows with an opening size greater than 10cm.  Additionally, habitat assessments and targeted 
surveys in the Project Area recorded suitable Greater Glider hollows in trees greater than 80cm DBH, 
which has been taken into account during habitat mapping for Greater Glider. This is because Greater 
Gliders show an affinity for large hollows in large, mature trees. 

Areas of potential habitat outside of the Project Area have not been field verified, however 
interpretation of aerial imagery suggests that these adjacent habitat types and vegetation 
communities are connected to areas of potential suitable Greater Glider habitat outside of the 
boundary of the Project Area. Within the locality, Coalstoun Lakes National Park is approximately 4 
km directly south of the Project Area and Mount Walsh National Park is approximately 10 km south-
south-east of the Project Area. Vegetation corridors/ linkage extends from the east of the Project Area 
to these Protected Areas and are predominately comprised of eucalypt woodland and forest which is 
likely suitable as foraging and denning habitat for Greater Glider. Coalstoun Lakes and Mount Walsh 
National Parks are likely to contain suitable habitat for listed species as they are protected from 
grazing pressures.  

4.4.4.2 Tree Hollows Suitable for Greater Glider Denning 
Field data to support the delineation of denning habitat includes the collection of 60 habitat 
assessment and vegetation survey points across the Study Area, to field-verify the structural condition 
habitat and collect information on the relative density of hollow-bearing trees. At these survey 
locations hollow bearing trees were also identified and recorded. Hollow bearing trees identified 
incidentally (i.e. when travelling through site or conducting bird surveys) were also recorded. This data 
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has been used to map areas of denning habitat, using aerial photograph interpretation in conjunction 
with vegetation communities identified and mapped by ERM to draw polygons of denning habitat, as 
validated by the 60 field survey locations. At these 60 vegetation and habitat assessment locations an 
average of 1.01 hollows greater than 10 cm in diameter were observed at each survey location. 

Greater Glider denning habitat has been defined and delineated from foraging habitat by: 

 Vegetation community assessments to determine vegetation composition and structure within the 
Project Area; 

 Habitat assessments to determine the presence of broad vegetation types within the Project Area 
involving the identification of species-specific habitat features for the Greater Glider, such as tall 
mature, remnant eucalypt forests with a suitable density of hollows to support Greater Glider 
denning and breeding; and 

 Identifying specific areas of suitable eucalypt forest habitat with the required densities of suitable 
hollow bearing trees as per the Conservation Advice (DCCEEW 2022). Including Eyre (2002) 
which states “in southern Qld, the species appears to require at least 2–4 live den trees for every 
2 ha of suitable forest habitat’ being a key consideration. Additionally, denning habitat was based 
on hollow bearing trees with hollows > 10 cm in diameter (Eyre et al. 2022).   

Suitable Greater Glider denning habitat has been identified to occur within the Project Area based on 
information obtained during the vegetation and habitat assessments conducted during field surveys 
that recorded site information, including hollow bearing trees. Within the final design, detailed 
identification mapping of hollow bearing trees will be undertaken as part of the pre-clearance surveys.  

Most hollow-bearing trees used for denning by arboreal and scansorial mammals are at least 100 
years of age (Mackowski 1984; Wormington & Lamb 1999; Gibbons & Lindenmayer 2002; Goldingay 
2012, DCCEEW, 2022). However, the size and age at which suitable hollows develop depends on 
tree species and climate. Interpretation of historical imagery dated 1968, obtained from Qimagery, 
suggests that the eucalypt woodland to open forest broad habitat type mapped within the Project Area 
has persisted from at least this time. As these areas have been subject to land management 
practices, including clearing, fire and grazing pressures, and with information obtained on vegetation 
and habitat quality data obtained from field surveys is it conservatively estimated that 50% of suitably 
large/aged trees that could provide hollows for Greater Glider denning habitat remain.  

For the purposes of estimating a hollow bearing tree count, hollow bearing tree data collected through 
field surveys was used. An average of 1.01 hollows > 10cm in diameter was recorded across 60 
habitat and vegetation assessments, in addition 15 hollow bearing trees were recorded incidentally 
throughout the Project Area. Habitat assessments are commensurate to the habitat type being 
assessed, with habitat features observed and recorded within the locality of a habitat type. Within 
Eucalypt forest the area assessed is on average within a 50m radius (0.77 ha), which suggests 1.6 
suitable hollows per hectare and with 69.8 ha of mapped Greater Glider denning habitat within the 
disturbance footprint, it is estimated that approximately 113.7 hollows within suitable denning habitat 
for Greater Glider are present within the disturbance footprint.  

The data collected during vegetation and habitat assessments and satellite imagery interpretation was 
used to inform and to identify areas of suitable denning habitat such as: 

 Large contiguous areas of eucalypt forest, which contain mature hollow-bearing trees; 

 Smaller or fragmented habitat patches connected to larger patches of habitat, that can facilitate 
dispersal of the species and/or that enable recolonization; and 

 Cool microclimate forest/woodland areas (e.g. protected gullies, sheltered high elevation areas, 
coastal lowland areas, southern slopes). 

Refer to Figure 4-4 for the extent of Greater Glider denning and foraging habitat in the Project Area. 
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4.4.4.3 Total Area of Greater Glider Habitat  
Considering the above and based on field observations of Greater Glider utilisation of the different 
habitat types, Table 4-8 defines all the Greater Glider habitat types, and total amounts, within the 
Project Area. This is explained with respect to the corresponding broad habitat types explained in 
Table 4-4. This is mapped on Figure 4-4. 

Table 4-8 Greater Glider Habitat Within the Project Area 
 Foraging Habitat Denning Habitat  

Presence within 
the Project Area 
(Associated 
Broad Habitat 
Types) 

 Eucalypt woodland to open forest; 
 Woodland to open forest associated 

with stream channels and rivers; and  
 Vine forest/thickets and rainforest.  

 Eucalypt woodland to open forest;  
 Woodland to open forest associated with 

stream channels and rivers; and 
 Vine forest/thickets and rainforest.  
 Denning habitat was delineated from 

foraging habitat based on the 
information provided in Section 4.4.4 

Total in the 
Project Area 

 2,530.8 ha foraging habitat  1,039.5 ha denning habitat 

Total in 
Disturbance 
Footprint 

 138.3 ha foraging habitat  69.8 ha denning habitat 
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4.4.5 Impact assessment 

4.4.5.1 Measures to avoid and minimise impacts 
Areas of denning and foraging habitat for Greater Glider has been identified and mapped across the 
Project Area, with the majority of available denning habitat to be retained and protected.  Across the 
Project Area, there is 3,570.3 ha of mapped Greater Glider habitat, consisting of 2,530.8 ha of 
foraging habitat and 1.039.5 ha of denning habitat. The impact assessment presented in Section 4.3.5 
and Table 4-9 shows that 208.1 ha of Greater Glider habitat will be directly impacted by the proposed 
action, consisting of 138.3 ha of foraging habitat and 69.8 ha of denning habitat.  

Measures to avoid and minimise impacts to Greater Glider are outlined in Section 6.  

A Weed and Pest Animal Management Plan will be developed and implemented for the proposed 
action. This will include measures such as vehicle wash downs, weed certification and obligations to 
stick to access tracks throughout the Project Area. 

Rehabilitation of access tracks will occur once construction has been completed, to reduce permanent 
impact from more than 45 m down to an average of 11 m. This measure is anticipated to reduce the 
risk level of increased predation rates on Greater Glider s associated with roads. Such rehabilitation 
will involve planting/natural regeneration of native species that are habitat for listed threatened 
species in the Project Area. The proposed rehabilitation activities outlined in Section.7.1 of this 
document aim to restore areas of disturbance to pre-development conditions, subject to the 
appropriate safety and bushfire vegetation setbacks required. This process is a continuous one, 
beginning immediately post-construction, with areas of disturbance not required for the operational 
and maintenance phases to be rehabilitated through natural regeneration, hydro-seeding of battered 
slopes, direct seeding of native plant and grass species, and planting of native species tube-stock 
where appropriate and where it aligns with pre-disturbance vegetation and ecosystem types. 
Rehabilitation is to continue until all proposed areas of rehabilitation are self-sustaining. 

Successful rehabilitation of an ecosystem means to repair, revegetate and facilitate succession of 
essential ecosystem structures and functions in the context of ecoregional attainability, in order to 
achieve specified objectives, with the aim of achieving a resemblance of prior conditions (Cooke 
2005). Against this measure, the predicted effectiveness of the proposed rehabilitation activities is 
likely to be high, as the outcomes aim to revegetate in accordance with pre-disturbance vegetation. 
These outcomes are supported by continuous rehabilitation objectives and activities. 

Post-construction, a portion of the cleared areas will be maintained as part of the fire protection 
management for infrastructure and there will be an opportunity for some areas, such as road verges 
and cable routes, to regenerate with low growing flora species. 

4.4.5.2 Direct and indirect impacts 
The direct impacts to the Greater Glider will be the clearing of foraging and breeding habitat during 
the construction phase of the proposed action. The disturbance footprint will decrease in size during 
the operations phase, particularly where areas are subject to progressive regeneration. The direct 
impact to Greater Glider , has been detailed in Table 4-9. 
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Table 4-9 Direct Impacts to the Greater Glider  
 Foraging Habitat Denning Habitat 

Total Amount of Habitat 
to be Impacted 

138.3 ha 69.8 ha 

% of Habitat in Project 
Area Impacted 

5.5% 6.7% 

Quality of Habitat to be 
Impacted 

 Foraging habitat was generally in 
moderate condition. The eucalypt 
woodlands to open forests upon the 
elevated areas were often in better 
condition that those that were closer 
cleared agricultural land habitat type 
which had undergone some erosion from 
cattle tracks and clearing of mature trees 
with hollows. This vegetation community 
has been grazed and shows signs of 
degradation, clearing and fire scars.  

 The vine thickets and rainforests occurred 
in only small pockets throughout the 
Project Area so did not contribute a lot to 
foraging purposes. Woodlands to open 
forests associated with streams and 
channels were found in less elevated 
areas.  

 It must be noted that other areas currently 
not mapped as Greater Glider foraging 
habitat, may be used for movement and 
dispersal purposes. It is also noted that 
areas of foraging habitat will contain 
occasional hollow bearing trees that can 
be used for denning purposes.  

 As with foraging habitat, except 
with the addition of hollows, the 
eucalypt woodlands to open 
forests was the main broad 
habitat type to be selected for 
denning habitat. This broad 
habitat type contained necessary 
hollow bearing trees for the 
species to use for denning 
purposes, however was in 
moderate condition due to some 
erosion from cattle tracks and the 
clearing of some mature trees. 
There are also signs of grazing 
degradation, and fire scars. 

 Based on the estimate of 0.4 
suitable hollow-bearing denning 
trees per hectare there is a 
potential to impact on 27 denning 
trees utilised by Greater Glider .  
Using the same method to 
estimate number of hollow 
bearing trees in the project area, 
this impact equates to an 
estimate of direct impact to 2.5% 
of the available denning trees. 

The indirect impacts to the Greater Glider as a result of the proposed action are detailed in Table 
4-10. Table 4-10also details how the indirect impacts will be managed and any residual impact that 
will affect the greater gilder, in particular if there is any reduction in habitat quality.  
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Table 4-10 Indirect Impacts to the Greater Glider  
Indirect Impact  Management of Indirect Impacts Residual Impact on the Greater 

Glider (i.e. Impact on Habitat 
Quality). 

Creating barriers 
to movement and 
dispersal 

 Construction activities and machinery will occur 
and stay within discrete work zones and not 
impact adjacent vegetation.  

 Rehabilitation of access tracks will occur once 
construction has been completed, to reduce 
impact from more than 12 m down to 6 m. Such 
rehabilitation will involve planting/natural 
regeneration of native species that are habitat for 
listed threatened species in the Project Area. 
These distances will still allow gliders to cross the 
clearings for access tracks and paths 

 Infrastructure will be located to first avoid and 
then minimise the impacts of edge effects or 
dissecting tracts of native vegetation so that 
species dispersal is not significantly impeded. 

 The management of creating 
barriers to movement and 
dispersal will ensure that the 
Greater Glider is able to still 
move and disperse throughout 
the Project Area. Additionally, the 
proposed action will not remove 
or isolate habitat patches 
altogether, only clearing in the 
areas necessary for proposed 
action infrastructure. Therefore, 
the indirect impact is likely to be 
minimised so as not to cause an 
indirect residual impact to the 
Greater Glider. 

Noise, blasting, 
dust, runoff and 
erosion, including 
impacts to 
downstream 
environments 
affecting adjacent 
habitat areas 

 Dust will be minimised through engineering 
controls on machinery and other available dust 
suppression controls, such as sprinklers, 
covering stockpiles etc. Additionally, vehicle 
speed limits with adhere to speed limits to reduce 
dust generation.  

 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.   

 Where required, watercourse crossing points will 
be adequately stabilised to prevent erosion. 
Construction activities must not interfere or block 
natural drainage e.g. disturbing channel contours.   

 Sediment and erosion control to be managed in 
accordance with the Queensland Erosion and 
Sediment Control Plan. 

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

 The management measures 
proposed are likely to result in 
the reduction of the indirect 
impacts. Noise and dust will be 
minimised such that they are 
unlikely to disrupt the behaviours 
of the species. Impacts to 
watercourses will be stabilised to 
prevent erosion, and only occur 
in discrete work areas. These 
measures will ensure that the 
indirect impact is minimised so 
as to not cause an indirect 
residual impact to the Greater 
Glider.  
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Indirect Impact  Management of Indirect Impacts Residual Impact on the Greater 
Glider (i.e. Impact on Habitat 
Quality). 

Introduction or 
spread or weed 
and pest species 

 A Biosecurity Management Plan will be 
developed and implemented for the Project. This 
will include measures such as vehicle wash 
downs, weed certification and obligations to stick 
to access tracks throughout the Project Area.  

 Activities will be planned so that movement of 
vehicles, plant, machinery and equipment avoid 
moving between properties as required.  

 Access to a landholder’s property will not occur 
unless authorised under a land use agreement.  

 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 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.  

 The management of the 
introduction or spread of weed 
and pest species through 
relevant Biosecurity measures 
including the weed washdowns, 
and monitoring procedures to 
identify and remove weed 
species. This is such that the 
indirect impact is likely to be 
minimised so as not to cause an 
indirect residual impact to the 
Greater Glider. 

Mortality or injury 
to native fauna 
during 
construction and 
operations, 
including 
increased risk of 
vehicle strike  

 Where 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.  

 No driving will occur in unauthorised areas and 
will be carried out at safe speeds that are 
designated for the disturbance footprint. 

 Injured, sick or dead fauna will be recorded and 
reported, during and after the construction and 
operation phases. This can be carried out by a 
fauna spotter-catcher during periods where 
disturbance is expected to occur (primarily 
construction activities). Where injured or sick 
fauna is detected, individuals will be taken to the 
nearest wildlife carer or veterinarian if practical. 

 The management measures to 
mitigate direct fatality or injury 
during construction and 
operation will result in the 
successful avoidance of impact 
to the species. This is such that 
any Greater Glider found within 
the disturbance footprint in pre-
clearance surveys will be 
translocated to safer habitat such 
that no indirect residual impact 
will result to the Greater Glider.   

Fragmentation of 
habitat and 
connectivity areas 

 Infrastructure will be located preferentially to 
avoid or minimise edge effects or dissecting 
tracts of native vegetation. 

 Turbines will maximise the use of areas that are 
less vegetated to avoid and minimise clearing of 
mature trees.  

 Clear marking of areas to be impacted and non-
impacted, ensuring that the clearing footprint 
does not extend further than expected to create 
unnecessary fragmentation. 

 The management of potential 
indirect fragmentation will ensure 
that the Greater Glider habitat is 
still connected throughout the 
Project Area. Additionally, the 
proposed action will not remove 
or isolate habitat patches 
altogether, only clearing in the 
areas necessary for proposed 
action infrastructure and will not 
fragment habitat connectivity. 
Therefore, the indirect impact is 
likely to be minimised so as not 
to cause an indirect residual 
impact to the Greater Glider. 

Table 4-10shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. These mitigation measures for indirect impacts are detailed as part of Section 
6. Therefore, such indirect impacts will be considered as part of the significant impact assessment for 
this species but are concluded as not likely to contribute to a significant impact to the species. 
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4.4.5.3 Significant impact assessment 
The amount of habitat that has been assessed as impacted by the proposed action is 138.3 ha 
foraging habitat, or 5.5% of the total Greater Glider foraging habitat within the Project Area, and 69.8 
ha denning habitat, or 6.7% of the total Greater Glider denning habitat in the Project Area. A 
significant impact assessment based on guidance provided in the SIG 1.1, is presented Table 4-11. It 
was concluded that the clearing of denning and foraging habitat is likely to adversely affect habitat 
critical to the survival of the Greater Glider, and is likely to lead to a significant impact. 

Table 4-11 Significant Impact Assessment for Greater Glider  
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Lead to a long-term 
decrease in the size 
of a population, 

The total amount of habitat to be directly cleared in construction is up 
to 208.1 ha, consisting of 138.3 ha foraging habitat and 69.8 ha 
denning habitat. This is 5.5% of the total foraging habitat and 6.7% of 
the total denning habitat available to the species in the Project Area. 
The impact will be clearing of small amounts of remnant patches 
along with small amounts of linear clearing. The Project Area will 
remain connected to adjacent, larger remnant forests, like Mount 
Walsh National Park.  
Furthermore, indirect impacts to the Greater Glider within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP). 
Therefore, the proposed action is unlikely to lead to a long-term 
decrease in the size of the population.    

No 

Reduce the area of 
occupancy of the 
species, 

This species is predicated to have an area of occupancy of 15,960 
km2 (Woinarski et al. 2014). The proposed action will not lead to a 
reduced area of occupancy of the species as a result of direct impacts 
to 5.5% of total Greater Glider foraging habitat, 6.7% of the total 
Greater Glider denning habitat within the Project Area. 
Furthermore, indirect impacts to the Greater Glider within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP). 
The clearing of such small areas across the landscape will not reduce 
the area of occupancy of the species.  

No 

Fragment an existing 
population into two or 
more populations, 

The clearing of up to 138.3 ha, or 5.5% of the total Greater Glider 
foraging habitat, and 69.8 ha denning habitat, or 6.7% of the total 
denning habitat, will not fragment existing populations. Clearing will 
largely occur within small, isolated turbine locations, or narrow linear 
areas within the Project Area. The indirect impact of habitat 
fragmentation during the construction phase will be managed through 
construction environmental management procedures where clearing 
will only occur within marked areas such as edge effects are 
minimised. 
Such small clearings will ensure that Greater Glider foraging habitat 
remains connected, both within and outside of the Project Area.  

No 
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Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Adversely affect 
habitat critical to the 
survival of a species, 

The habitat for Greater Glider s within the Project Area has been 
concluded to be habitat critical to the survival of the species. This is 
because the presence of tall, mature eucalypt forests with hollow 
bearing trees, meets the criterion of being habitat necessary for 
foraging and denning habitat for the species.  
An assessed area of impact of 208.1 ha, consisting of 138.3 ha 
foraging habitat and 69.8 ha denning habitat, is regarded as an 
adverse impact to habitat critical to the survival of the species.  
The availability of suitable denning trees is a critical element in habitat 
for Greater Glider.  The project will result in an estimated impact to 27 
suitable denning trees, out of an estimated 1,073 trees across the 
Project Area.  This represents 2.5% of the estimated suitable denning 
trees in the Project Area. 

Yes 

Disrupt the breeding 
cycle of a population, 

The direct impacts of clearing during construction will only occur to 
5.5% of the total Greater Glider foraging habitat, and 6.7% of the total 
denning habitat, within the Project Area. The design phase as well as 
micro siting will avoid hollow-bearing trees that are necessary for the 
successful breeding cycle of the species. Greater Glider s generally 
have a home range of 1-4 ha or up to 16 ha in more open forests 
(Henry 1984; Eyre 2004).  
Indirect impacts to the Greater Glider within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management 
measures as well as operational management plans (i.e. BBMP, 
VMP, FMP). This is such that breeding behaviours will not be 
significantly impacted by indirect impacts. 
The small clearings throughout the Project Area, as well as the design 
and micro siting efforts to avoid suitable Greater Glider foraging 
habitat, will not reduce the home ranges of the species. Thus, the 
species will still be able to successfully breed in the Project Area.  

No 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality 
of habitat to the 
extent that the 
species is likely to 
decline, 

The disturbance will impact up to 5.5% of the total Greater Glider 
foraging habitat, and 6.7% of the total denning habitat within the 
Project Area and accounts for only a small area of habitat to be 
removed in relation to the larger context of the landscape. The habitat 
within the Project Area will remain connected to larger remnant 
patches outside of the Project Area.  
Thus, the small amounts of clearing in the larger context of the 
landscape will not remove/isolate or decrease the quality of habitat 
that would result in species decline.   

No 

Result in invasive 
species that are 
harmful to a critically 
endangered or 
endangered species 
becoming established 
in the endangered or 
critically endangered 
species’ habitat 

Invasive species such as feral cats (Felis catus) and cane toads 
(Rhinella marina) are common pests encountered in Queensland and 
are particularly harmful to native, threatened mammals. Both of these 
invasive species are known to occur in the Project Area. The 
proposed action activities during construction and operation will adopt 
and follow Biosecurity measures that ensure that further invasive 
species are not introduced into the Project Area.  
Therefore, the proposed action is unlikely to result in invasive species 
that are harmful to the species becoming established in the species’ 
habitat. 

No 

Introduce disease 
that may cause the 
species to decline, or 

There is currently limited evidence of diseases causing detrimental 
effects on Greater Glider populations in Queensland. There is also no 
evidence to suggest the proposed disturbance would introduce a 
disease that would cause the species to decline. Additionally, 
precautions will be taken to ensure that the spread of disease does 
not occur. This includes following biosecurity measures and ensuring 
proper personal protection equipment (PPE) is worn by construction 
workers.  

No 
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Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Therefore, the proposed action is unlikely to introduce disease that 
may cause the species to decline. 

Interfere with the 
recovery of the 
species. 

There is no formal adopted, or made, Recovery Plan for this species. 
However, small and spread amount of clearing of remnant patches 
and linear areas, will not affect the recovery of this species. 
Additionally, the Project Area will remain connected to adjacent State 
Forests, which are known to be habitat for Greater Glider s. This will 
enable the species to be able to continually traverse the landscape, 
ensuring genetic viability of the population.  
Therefore, the proposed action is unlikely to interfere with the 
recovery of the species. 

No 

4.4.5.4 Residual impacts and offset requirements 
An assessment was undertaken for relevant listed species against the SIG 1.1 as part of Section 
4.4.5.3. This assessment concluded that there was likely to be a significant residual impact to the 
Greater Glider based on:  
A direct impact during construction that would result in the removal of 208.1 ha of Greater Glider 
habitat, consisting of 138.3 ha foraging habitat and 69.8 ha denning habitat. This habitat was 
concluded to be habitat critical to the survival of the species, and thus the impact was classified as 
significant as such habitat critical to the survival is likely to be adversely affected by the proposed 
action. 
The following process was implemented when selecting potential locations to offset loss of habitat 
contributing to a significant residual impact to Greater Glider from the proposed action.  
The impact to Greater Glider foraging and denning habitat includes the direct loss of 208.1 ha of 
remnant vegetation (138.3 ha foraging and 69.8 ha denning), dominated by eucalyptus species, with 
the inclusion of mature, hollow bearing trees.  
For land-based offsets, the principles of the Offsets Policy are that for an Endangered species, there 
is required to be a like for like replacement of impacted vegetation communities and habitat.  In the 
absence of habitat quality assessments of an impact site and a preferred offset site, as required for 
the development of an OAMP, the target offset area applies a multiplication factor of 5 times the area 
of impacted Greater Glider habitat.  
The final area required to meet the offset requirements for the Project will be determined using field 
data of the impact site and the final offset site, so that conservation gains can be measured using the 
EPBC Act Offset Assessment Guide.  Given a final offset site has not been selected at this stage, a 
five times multiplier has been assumed to be sufficient to identify the likely area of land required for an 
offset. 
Therefore, using the five times multiplier a total of 1,040.5 ha of Greater Glider habitat is estimated to 
be included as part of the area to be offset for this species. The final offset area required will depend 
on the habitat quality of the offset site, comparable to the quality of the impact area, and the quantum 
of habitat value gains that can be achieved during delivery of the offset. To identify potential offset 
locations, a desktop analysis was completed to identify potentially suitable remnant vegetation, or 
mature regrowth vegetation, that may be able to be protected and included in an offsets package.  
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Potential offset locations were chosen based on the following criteria: 

 Presence of eucalyptus open forest/woodland, woodland to open forest associated with stream 
channels and rivers and vine thicket habitat groups; 

 Presence of Greater Glider records or evidence of the species (will mainly be determined in field 
survey stages of offset areas); 

 Presence of high value regrowth (HVR) areas. Such regrowth, depending on its age and 
condition, may be able to be protected in an offset area and encouraged to reach a status that is 
viable for Greater Glider foraging and denning behaviours in a 20-year period (this is further 
discussed below); 

 Presence of hollow bearing trees for potential denning habitat; 

 Ability for measurable gains in quality to be achieved over a 20 year period (time of offset to 
deliver outcomes). This is particularly of importance to be able to be determined for high value 
regrowth vegetation, in terms of it being able to reach mature status with hollow-bearing trees 
within a 20-year period; and 

 Additional protections that can be applied to offset areas to reach offset outcomes within 20 
years. 

 Based on the desktop review, a total of nine potential offsets areas have been considered. The 
aim of offset management is to improve the quality of vegetation so that it reaches a higher 
habitat quality score. A demonstrated increase in tree size, increase in hollow amounts, and 
number will be provided against a baseline condition assessment that will be undertaken and 
presented in the OAMP. Part of the offset process will be to undertake a full condition 
assessment of the offset area, and to implement measurable completion criteria from the MHQA. 
This will be defined in the OMP but examples of the type of completion criteria are as follows:  

 Quality and availability of food, shelter and foraging habitat through the provision of habitat areas 
that contain the required eucalypt open forests and woodlands, with a suitable density of hollow-
bearing trees to provide denning habitat; 

 Measurable increase in tree abundance/change in size class; and  

 Native plant species richness (trees, shrubs, grasses and forbs). 

Additionally, the proposed offset will result in the protection of remnant and regrowth Greater Glider 
foraging and denning habitat as well as a quantitative increase in this habitat quality through reduction 
in grazing pressure, removal of impacting processes from agricultural practices, weed management 
(selective logging if applicable) and improved fire regimes for the maintenance of biodiversity values. 
Management actions will be undertaken to ensure the offset area remains protected and habitat 
quality for the Greater Glider is maintained and improved throughout the duration of the impact. 

For more information on the key commitments for the proposed offset for the Greater Glider, please 
refer to the Offsets Management Strategy (OMS) found in Appendix H.  

4.5 Koala (Phascolarctos cinereus) 

4.5.1 Species profile and threats 
The listing status of the Koala (Phascolarctos cinereus) is currently listed as Endangered under the 
EPBC Act, as of the 12 February 2022. The Koala is generally found in temperate to tropical forests 
as well as woodlands and semi-arid communities dominated by eucalyptus species (Martin and 
Handasyde, 1999). The species can be found in habitat broadly defined as woodlands and open 
forests, as long as food trees are present (DOE, 2020a). The Koala has one of the broadest 
distributions of threatened terrestrial species under the EPBC Act with a range extending from north-
eastern Queensland to the south-east corner of Southern Australia. The biological species distribution 
is widespread in coastal and inland areas that extends over approximately one million square 
kilometres (Martin & Handasyde, 1999).  
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Under the revised Conservation Advice for Phascolarctos cinereus (Koala) combined populations of 
Queensland, New South Wales and the Australian Capital Territory (DAWE, 2022), released on 12 
February 2022, habitat by Koala is described as: 

Koala habitat includes both coastal and inland areas that are typically 
characterised by Eucalyptus forests and woodlands. Biophysical habitat 
attributes for the Koala include places that contain the resources necessary 
for individual foraging, survival (including predator avoidance), growth, 
reproduction and movement. 

Habitat critical to the survival of the species is defined as those that the species relies on to avoid or 
halt decline and promote the recovery of the species. Under the EPBC Act, the following factors are 
considered when identifying habitat that is critical to the survival of the species: 

(a) Whether the habitat is used during periods of stress (examples: flood, 
drought or fire); 

(b) whether the habitat is used to meet essential life cycle requirements 
(examples: foraging, breeding, nesting, roosting, social behaviour 
patterns or seed dispersal processes); 

(c) the extent to which the habitat is used by important populations;  

(d) whether the habitat is necessary to maintain genetic diversity and long-
term evolutionary development; 

(e) whether the habitat is necessary for use as corridors to allow the 
species to move freely between sites used to meet essential life cycle 
requirements; 

(f) whether the habitat is necessary to ensure the long-term future of the 
species or ecological community through reintroduction or re-
colonisation; 

(g) any other way in which habitat may be critical to the survival of a listed 
threatened species or a listed threatened ecological community. 

Koalas are known to occur within urban and rural landscapes, utilising regrowth and remnant eucalypt 
dominated vegetation in southeast Queensland. In the South East Queensland Koala habitat 
assessment and mapping project (GHD, 2009) the landscape model of Koala habitat demonstrated a 
decreasing Koala presence with increasing elevation. Given the Project Area is situated at high 
elevation, this is likely to be a determining factor in the suitability of the Project Area to be utilised by 
Koala, evidenced by the lack of observations and signs of Koala activity.  

Given the absence of any signs of Koala during field surveys and a lack of recent records in the 
locality, the Koala is considered to potentially occur within the Project Area based on the presence of 
potential habitat. There are no existing Koala records within the locality around the Project Area, and 
no observations or signs of Koala were recorded during the six field surveys completed from 2021 -
2023.  While survey efforts suggest that the potential habitat within the Project Area is currently likely 
not utilised by Koala, with consideration to the lifespan of the proposed action and the potential 
movement patterns of the Koala it is considered that potential habitat critical to the survival for the 
species has potential to occur within the Project Area.  

Key threats to the Koala include: 

 climate change, 

 diseases, specifically Koala retrovirus and Chlamydia 

 land clearing, and 

 mortality due to encounters with vehicles and dogs. 
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4.5.2 Survey methods and effort 
The broad vegetation communities and habitats listed below were identified as potential foraging, 
dispersal and breeding habitat for Koala within the Project Area and as such were the areas targeted 
for Koala survey effort. Those being: 

 Eucalypt woodland to open forest;  

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines; 

 Open regrowth eucalypt woodland vegetation; and 

 Woodland to open forest associated with ephemeral stream channels.  

The methods as described in Section 3.5 were undertaken to sample within these habitat types. 

Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Koala and mapping of areas of Koala habitat:  

 Diurnal surveys of incidental fauna sightings and secondary indications of potential presence, 
including scats, scratches, diggings, tracks or other signs were conducted. 

 Two ecologists undertook opportunistic searches, including targeted Koala scat searches in 
suitable habitat, at 60 vegetation community and habitat assessments over the six survey 
periods. 

 Spotlight surveys were undertaken looking for nocturnal species. Two ecologists conducted 
spotlight surveys across 4 nights during the February 2022 survey period. 

The survey effort for the Koala is shown in Figure 4-5.  
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4.5.3 Survey results 
Targeted searches for the species were conducted in suitable habitat throughout the Project Area. 
The six field investigations conducted throughout 2021-2023 did not record any evidence of Koalas 
through direct sightings or indirect signs of scats or scratch marks. The Project Area does occur within 
the distribution for Koala however, there are no recent records in the Project Area or locality. The 
closest and most recent record is from Mt Walsh National Park, dated 1997, and located 
approximately 13 kilometres southeast of the Project Area, outside of the locality. 

Despite the lack of records and observations of Koala, potential Koala habitat has been 
conservatively classified and mapped for the species given the presence of eucalypt open forest and 
woodland broad habitat types.  

Habitat has been classified and mapped based on recent habitat guidance for the species 
(Youngentob, K.N, et al, 2022). In this case the vegetated areas of the Project Area containing Koala 
food trees (e.g., Eucalyptus tereticornis, E. crebra and Corymbia citriodora) were mapped as potential 
Koala foraging and breeding habitat.  

4.5.4 Habitat assessment and mapping 

4.5.4.1 Vegetation Composition and Structure  
Despite the absence of any signs of Koala during field surveys and a lack of recent records in the 
locality, potential Koala habitat occurs in the Project Area. Potential habitat has been classified and 
mapped conservatively for the species, according to Koala habitat as defined below.  

Koala habitat across the Project Area has been classified into breeding and foraging habitat, and 
dispersal habitat. This is due to the differing quality of the habitat, and the potential use of the habitat 
by the Koala.  

Within the Project Area, appropriate vegetation stands that could be considered Koala habitat include 
the following broad habitat types: 

 Eucalypt woodland to open forest providing foraging and breeding habitat; 

 Woodland to open forest associated with stream channels and rivers providing foraging and 
breeding habitat;  

 Open regrowth eucalypt woodland vegetation providing foraging and breeding habitat; 

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines providing 
dispersal habitat; and 

 Vine forest/thickets and rainforest providing dispersal habitat. 

These areas mapped and classified as foraging and breeding habitat were considered potential Koala 
habitat due to the presence of food trees (Eucalyptus, Corymbia, Angophora, Lophostemon and 
Melaleuca spp. Areas of dispersal habitat may be used occasionally by Koalas as they move through 
the landscape, and include areas that do not contain food trees (such as vine thicket/rainforest 
communities), or contain cleared areas with scattered eucalypt regrowth.  More detailed descriptions 
of these habitat types is provided in the following sections.  

Targeted searches for the species were conducted in suitable habitat throughout the Project Area. 
The six field investigations conducted throughout 2021-2023 did not record any evidence of Koalas 
through direct sightings or indirect signs of scats or scratch marks, despite extensive targeted 
surveys. The Project Area does occur within the distribution for Koala however, there are no recent 
records in the Project Area or locality. The closest and most recent record is from Mt Walsh National 
Park, dated 1997, and located approximately 13 kilometres southeast of the Project Area, outside of 
the locality.   
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4.5.4.2 Habitat Use Requirements  
Given the absence of any signs of Koala during field surveys and a lack of recent records in the 
locality, the absence of Koala evidence in the Project Area or the locality but that suitable potential 
habitat for the species occurs within its distribution, potential habitat critical to the survival of the 
species occurs within the Project Area. Koala occurrence cannot be discounted due to the presence 
of potential habitat critical to the survival of the species. Potential habitat has been classified and 
mapped based on recent habitat guidance for the species (Youngentob et al. 2022). Three habitat 
types have been identified as potentially suitable habitat for Koala, are distinctly different both in 
species composition and structure, and these are described below. 

4.5.4.3 Foraging, Shelter, and Breeding Habitat Use Requirements 
Koala foraging trees are typically considered to be those of the following genera: Angophora, 
Corymbia, Eucalyptus, Lophostemon and Melaleuca.  

According to the National Recovery Plan for Koala (DAWE 2022), non-food trees may also constitute 
Koala habitat, as the species is known to use these trees for shelter, to thermoregulate, and to avoid 
predation. Species of non-food trees that Koala have been observed utilising include rainforest 
species, white cypress pine (Callitris glaucophylla), Callitris columellaris, brigalow (Acacia 
harpophylla), and black tea-tree (Melaleuca bracteate).  

4.5.4.4 Dispersal Habitat Use Requirements 
Walking on the ground is how Koalas travel between trees, so the ground itself forms an essential 
component of Koala habitat, as without the ability to traverse the ground, movement between trees 
would be hindered or impossible (DCCEEW 2022). 

Koalas have been observed using lone paddock trees as shelter trees during dispersal, which 
constitutes cleared land with occasional Koala food or shelter trees (i.e. Eucalyptus, Corymbia spp.) 
as dispersal habitat (DAWE 2022). 

For the abovementioned reasons dispersal habitat use requirements, as they relate to the Project 
Area, consist of grass/bare ground and rural land-uses. These habitat features may contain 
vegetation generally not used frequently for foraging and breeding purposes by the species. 

4.5.4.5 Non-Koala Habitat Requirements  
Non-Koala habitat includes barriers defined in the DCCEEW Guidelines (natural or artificial) that 
prevent the movement of Koalas, such as mountain ranges, water bodies or treeless areas that are 
greater than 2 km wide.  There is 4.7 ha mapped as non-habitat in the Project Area (see Figure 4-6). 

4.5.4.6 Total Area of Identified Habitat Types 
Table 4-12 outlines the identified potentially suitable habitat types that have the potential to be used 
by Koala, within the Project Area. This potential habitat is presented on Figure 4-6. 
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Table 4-12 Koala Habitat Types within the Project Area 

 Potential Habitat used for 
Foraging and Breeding  

Potential Habitat used for 
Dispersal  

Potential Non-Koala 
Habitat  

Description  Any forest or woodland 
containing species that 
are known Koala food 
trees, or shrubland with 
emergent food trees. 

 This includes remnant 
and regrowth 
vegetation. 

 Part of the broader landscape 
that includes grass/bare 
ground, rural land-uses.  

 Contains isolated or scattered 
foraging or shelter trees. 

 Contains vegetation generally 
not used frequently for 
foraging and breeding 
purposes by the species. 

 Not suitable 
habitat includes 
barriers defined in 
the DCCEEW 
Guidelines 
(natural or 
artificial) that 
prevent the 
movement of 
Koalas, such as 
mountain ranges, 
water bodies or 
treeless areas 
that are greater 
than 2 km wide. 

Presence 
within the 
Project Area 

 Eucalypt woodland to 
open forest; 

 Woodland to open 
forest associated with 
stream channels and 
rivers; and 

 Open regrowth eucalypt 
woodland vegetation. 

 Cleared areas with 
occasional regrowth eucalypt 
woodlands along drainage 
lines; and 

 Vine forest/thickets and 
rainforest. 

 Waterbodies and 
drainage features 
(predominately 
farm dams). 

Total in the 
Project Area 

 4,060.3 ha potential 
habitat to be used for 
foraging and breeding.   

 400.3 ha potential habitat to 
be used for dispersal. 

 4.7 ha potential 
non-Koala 
habitat.  
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4.5.5 Impact assessment 

4.5.5.1 Measures to avoid and minimise impacts 
Mitigation and measurement measures to avoid and minimise impacts to Koala include: 

 Avoiding areas identified as potential habitat for Koala at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding micro-
habitat features (e.g., hollows, nests, logs etc.) will be translocated to suitable areas (if possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific potential habitat features for Koala are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Potential Koala habitat will be searched by a spotter catcher before clearing, and trees will not be 
removed that have active Koalas in them, noting that Koalas cannot be forcibly relocated by a 
spotter catcher. Careful placement and design of WTGs to minimise impact of trees within 
potential foraging habitat will occur. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP).  

 Vehicles, equipment, and infrastructure will be retained within the approved work zone to prevent 
unnecessary land, vegetation and species disturbance. 

 Rehabilitation of access tracks will occur once construction has been completed, to reduce 
impact from no more than 45m down to an average of 11m. Such rehabilitation will involve 
planting/natural regeneration of native species that are habitat for listed threatened species in the 
Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and minimise clearing of 
mature trees. 

While survey efforts suggest that the potential habitat within the Project Area is currently likely not 
utilised by Koala, with consideration to the lifespan of the proposed action and the potential 
movement patterns of the Koala it is considered that the direct removal of 233.3 ha of potential 
foraging and breeding habitat is a potential significant impact to potential habitat critical to the survival 
of the species.  

However, as areas of potential Koala habitat share characteristics with Greater Glider and Grey-
headed Flying-fox habitat, it is expected that the proposed offset areas and requirements for Greater 
Glider will largely compensate the potential significant impact to potential Koala habitat. 

4.5.5.2 Direct and indirect impacts. 
The direct impacts include the clearing of potential breeding, foraging and dispersal Koala habitat 
during the construction phase of the proposed action. The disturbance footprint will decrease in size 
during the operations phase, particularly where areas are subject to progressive regeneration. The 
direct impact to the Koala, as well the amount to be progressively regenerated has been detailed in 
Table 4-13. 
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Table 4-13 Direct Impacts to the Koala 
 Potential Breeding and 

Foraging Habitat 
Potential Dispersal Habitat  Potential Non-Koala 

Habitat 

Total Amount of 
Habitat to be 
Impacted 

233.3 ha  13.8 ha  0 ha  

% Amount of 
Total Habitat to 
be Impacted 

5.7% 3.5% 0% 

Quality of 
Habitat to be 
Impacted 

 Foraging habitat was 
generally in moderate 
condition. The eucalypt 
woodlands to open 
forests upon the 
elevated areas were 
often in better condition 
that those that were 
closer cleared 
agricultural land habitat 
type which had 
undergone some erosion 
from cattle tracks and 
clearing of mature trees 
with hollows. This 
vegetation community 
has been grazed and 
shows signs of 
degradation, clearing 
and fire scars.  

 Provides limited habitat 
value due to the 
extensive clearing and 
grazing that has occurred 
and either the absence of 
Koala food trees in areas 
of vine thicket/rainforest 
or low density of mature 
trees in areas of cleared 
agricultural land. 

 The non-Koala 
habitat included 
farm dams and 
waterbodies. The 
farm dams are 
shallow and were 
in poor condition 
due to being 
eroded from 
heavy cattle use.    

Table 4-13 shows that direct impacts will remain after progressive regeneration of potential Koala 
habitat, such that there is a reduction in the total amount of habitat available for the species in the 
disturbance footprint. Therefore, such direct impacts will be considered as part of the significant 
impact assessment for this species. 

The indirect impacts to the Koala as a result of the proposed action are detailed in Table 4-14. Table 
4-14 also details how the indirect impacts will be managed and any residual impact that will affect the 
Koala, in particular if there is any reduction in habitat quality. 
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Table 4-14 Indirect Impacts to Koala 
Indirect Impact  Management of Indirect Impacts Residual Impact on the 

Koala (i.e. Impact on Habitat 
Quality). 

Creating barriers 
to movement and 
dispersal 

 Construction activities and machinery will occur and 
stay within discrete work zones and not impact 
adjacent vegetation.  

 Rehabilitation of access tracks will occur once 
construction has been completed, to reduce impact 
from more than 12 m down to 6 m. Such 
rehabilitation will involve planting/natural 
regeneration of native species that are habitat for 
listed threatened species in the Project Area. 

 Infrastructure will be located to first avoid and then 
minimise the impacts of edge effects or dissecting 
tracts of native vegetation so that species dispersal is 
not significantly impeded. 

 The management of 
creating barriers to 
movement and dispersal 
will ensure that the Koala 
would be still able to 
move and disperse 
throughout the Project 
Area. Additionally, the 
proposed action will not 
remove or isolate habitat 
patches altogether, only 
clearing in the areas 
necessary for proposed 
action infrastructure. 
Therefore, the indirect 
impact is likely to be 
minimised so as not to 
cause an indirect residual 
impact to the Koala. 

 Any security fencing 
required to be installed to 
ensure that the Koala 
would be still able to 
move and disperse 
throughout the Project 
Area. Security fencing will 
be designed to maintain 
potential movement of 
Koalas within and across 
the Project Area. 

Noise, blasting, 
dust, runoff and 
erosion, including 
impacts to 
downstream 
environments 
affecting adjacent 
habitat areas 

 Dust will be minimised through engineering controls 
on machinery and other available dust suppression 
controls, such as sprinklers, covering stockpiles etc. 
Additionally, vehicle speed limits with adhere to 
speed limits to reduce dust generation.  

 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.   

 Where required, watercourse crossing points will be 
adequately stabilised to prevent erosion. 
Construction activities must not interfere or block 
natural drainage e.g. disturbing channel contours.   

 Sediment and erosion control to be managed in 
accordance with the Queensland Erosion and 
Sediment Control Plan. 

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

 The management 
measures proposed are 
likely to result in the 
reduction of the indirect 
impacts. Noise and dust 
will be minimised such 
that they are unlikely to 
disrupt the behaviours of 
the species. Impacts to 
watercourses will be 
stabilised to prevent 
erosion, and only occur in 
discrete work areas. 
These measures will 
ensure that the indirect 
impact is minimised so as 
to not cause an indirect 
residual impact to the 
Koala.  

Introduction or 
spread or weed 
and pest species 

 A Biosecurity Management Plan will be developed 
and implemented for the proposed action. This will 
include measures such as vehicle wash downs, 
weed certification and obligations to stick to access 
tracks throughout the Project Area.  

 Activities will be planned so that movement of 
vehicles, plant, machinery and equipment avoid 
moving between properties as required.  

 Access to a landholder’s property will not occur 
unless authorised under a land use agreement.  

 The management of the 
introduction or spread of 
weed and pest species 
through relevant 
Biosecurity measures 
including the weed 
washdowns, and 
monitoring procedures to 
identify and remove weed 
species. This is such that 
the indirect impact is likely 
to be minimised so as not 
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Indirect Impact  Management of Indirect Impacts Residual Impact on the 
Koala (i.e. Impact on Habitat 
Quality). 

 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 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.  

to cause an indirect 
residual impact to the 
Koala. 

Mortality or injury 
to native fauna 
during 
construction and 
operations, 
including 
increased risk of 
vehicle strike 

 Where 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.  

 No driving will occur in unauthorised areas and will 
be carried out at safe speeds that are designated for 
the disturbance footprint. 

 Injured, sick or dead fauna will be recorded and 
reported, during and after the construction and 
operation phases. This can be carried out by a fauna 
spotter-catcher during periods where disturbance is 
expected to occur (primarily construction activities). 
Where injured or sick fauna is detected, individuals 
will be taken to the nearest wildlife carer or 
veterinarian if practical. 

 The management 
measures to mitigate 
direct fatality or injury 
during construction and 
operation will result in the 
successful avoidance of 
impact to the species. 
This is such that if any 
Koalas are found within 
the disturbance footprint 
(unlikely to occur) in pre-
clearance surveys will be 
translocated to safer 
habitat such that no 
indirect residual impact 
will result to the Koala.   

Fragmentation of 
habitat and 
connectivity areas 
connectivity areas 

 Infrastructure will be located preferentially to avoid or 
minimise edge effects or dissecting tracts of native 
vegetation. 

 Turbines will maximise the use of areas that are less 
vegetated to avoid and minimise clearing of mature 
trees.  

 Clear marking of areas to be impacted and non-
impacted, ensuring that the clearing footprint does 
not extend further than expected to create 
unnecessary fragmentation. 

 The management of 
potential indirect 
fragmentation will ensure 
that the Koala habitat is 
still connected throughout 
the Project Area. 
Additionally, the proposed 
action will not remove or 
isolate habitat patches 
altogether, only clearing 
in the areas necessary for 
proposed action 
infrastructure and will not 
fragment habitat 
connectivity. Therefore, 
the indirect impact is likely 
to be minimised so as not 
to cause an indirect 
residual impact to the 
Koala. 

 Any security fencing 
required to be installed to 
ensure that the Koala 
would be still able to 
move and disperse 
throughout the Project 
Area. Security fencing will 
be designed to maintain 
potential movement of 
Koalas within and across 
the Project Area. 
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Table 4-14 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. These mitigation measures for indirect impacts are detailed as part of the 
above section. Therefore, such indirect impacts will be considered as part of the significant impact 
assessment for this species but are concluded as not likely to contribute to a significant impact to the 
species. 

4.5.5.3 Significant impact assessment 
It is noted that the turbines and infrastructure for the proposed action will not inhibit Koala dispersal, 
should it occur in the future, and that movement opportunities will remain throughout the mapped 
potential dispersal habitat and potential foraging and breeding habitat. Therefore, the short-term and 
temporary disturbance to potential Koala dispersal habitat will not result in a significant residual 
impact to the Koala. For these reasons, the remainder of this significant impact assessment will only 
focus on the removal of potential foraging and breeding habitat and the impact associated with 
potential loss of habitat over the lifetime of the project.  

It is considered that the removal of 233.3 ha of potential foraging and breeding Koala habitat has the 
potential to be a significant impact over the lifetime of the Project, however given the absence of 
Koala utilisation in the Project Area and the locality, this impact is unlikely to be significant at the time 
of this assessment. This approach adopts the precautionary principle, as there is limited evidence of 
Koala utilisation in the Project Area and the locality, by identifying areas of potential habitat in the 
areas of eucalypt woodland an open forest broad habitat types that could be utilised over the lifetime 
of the Project. Table 4-15 provides the comprehensive assessment for the Koala against the SIG 1.1 
for an Endangered species under the EPBC Act. 

The removal of potential foraging and breeding habitat in the Project Area represents approximately 
5.7% of the total potential habitat available in the Project Area. Table 4-15 provides an assessment 
for the Koala against the SIG 1.1 for an Endangered species under the EPBC Act.  

Table 4-15 Koala Significant Impact Assessment 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Lead to a long-term 
decrease in the size of 
a population, 

The amount of potential foraging and breeding habitat, with no 
evidence of Koala utilisation, to be directly cleared in the Project Area 
is 233.3 ha. This direct impact will be clearing of small amounts of 
remnant vegetation and linear corridors for the construction of 
proposed action infrastructure. Mitigation measures such as pre-
clearance surveys will ensure that impacts are further avoided to the 
species. There is a lack of recent records for Koala in the Project 
Area and locality, and no evidence of a Koala population utilising the 
Project Area.  
Furthermore, indirect impacts to the Koala within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP). 
Therefore, it is unlikely that the removal of 233.3 ha potential foraging 
and breeding Koala habitat will lead to a decrease in the size of a 
Koala population.  

No 



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 122 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

LISTED THREATENED SPECIES AND COMMUNITIES 

Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Reduce the area of 
occupancy of the 
species, 

The proposed action will not lead to a reduced area of occupancy of 
the species, because evidence suggests that the potential foraging 
and breeding Koala habitat within the Project Area is unoccupied. 
The area of occupancy for Koala is 19,428 km2 as of mapping and 
records from 2000 from state governments and CSIRO (DAWE 
2020). Thus, the clearing of a relatively small area of potential 
foraging and breeding habitat will not remove that is unoccupied is 
unlikely to reduce the area of occupancy for the species.  

No 

Fragment an existing 
population into two or 
more populations, 

The clearing of 233.3 ha of potentially suitable foraging and breeding 
Koala habitat will not fragment existing populations, as there is no 
evidence of a Koala population occurring within the Project Area. 
Furthermore, given the infrastructure type, it is expected that the 
Koala will still be able to disperse across tracks and small cleared 
areas once construction has completed, even if the species were to 
traverse the Project Area in the future. 
Furthermore, indirect impacts to the Koala within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP). 

No 

Adversely affect 
habitat critical to the 
survival of a species, 

Potential foraging and breeding habitat for Koala has been mapped 
to occur within the Project Area. While survey efforts suggest that the 
potential habitat within the Project Area is currently likely not utilised 
by Koala, with consideration to the lifespan of the proposed action 
and the potential movement patterns of the Koala it is regarded as 
potential habitat critical to the survival of the Koala.  
Furthermore, indirect impacts to the Koala within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP).  
The direct impact of clearing 233.3 ha of potential foraging and 
breeding Koala habitat within the disturbance footprint is equal to 5% 
of the potential foraging and breeding habitat available in the Project 
Area.  
The direct clearing of potential foraging and breeding habitat has the 
potential to adversely affect potential habitat critical to the survival of 
the species, despite it not being utilised by the species currently.  
This potential impact has been considered across the lifetime of the 
Project, as based on the current assessment and impacts, there is 
unlikely to be a significant impact.  By applying the precautionary 
principle, an impact is potential only when considering the 30 year 
lifetime of the Project. 

Potential 

Disrupt the breeding 
cycle of a population, 

There is a lack of Koala records in the Project Area and locality and 
no evidence of a Koala population occurring within the Project Area. 
The impacts of direct impacts during construction will remove 233.3 
ha of potential foraging and breeding Koala habitat within the 
disturbance footprint. This is only 5.7% of the total potential foraging 
and breeding habitat within the Project Area. The home range for 
Koala is highly variable, however evidence suggest it can range from 
anywhere between 3 to 500 ha (Wilmott, 2020). The absence of 
records in the Project Area and locality, suggests a low-density 
population.  
Therefore, the development of the proposed action is unlikely to 
impact the breeding cycle due to the limited amount of impacted 
habitat and the presence of breeding habitat across the Project Area 
and locality. The removal of a small percentage of potential Koala 

No 



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 123 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

LISTED THREATENED SPECIES AND COMMUNITIES 

Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

foraging and breeding habitat will not disrupt the breeding cycle of 
this species. 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality of 
habitat to the extent 
that the species is 
likely to decline, 

In the Southeast Queensland Koala habitat assessment and 
mapping project (GHD 2009) the landscape model of Koala habitat 
demonstrated a decreasing Koala presence with increasing 
elevation. Given the Project Area is situated at high elevation, this is 
likely to be a determining factor in the lack of suitability to 
accommodate Koala presence, evidenced by the lack of 
observations and signs of Koala activity. There will be removal of 
233.3 ha of potential foraging and breeding Koala habitat within the 
disturbance footprint. This is a small proportion of habitat to be 
removed (5.7%) in relation to the larger context of habitat available in 
the Project Area. The habitat within the Project Area is already 
disturbed as a result of farming practices and previous clearing.  
Furthermore, indirect impacts to the Koala within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise and dust 
emissions), will be minimised through construction environmental 
management measures as well as operational management plans 
(i.e. BBMP, VMP, FMP). 
Therefore, the proposed action will not modify, destroy or decrease 
the availability or quality of potential habitat to the extent that the 
species will decline.  

No 

Result in invasive 
species that are 
harmful to a critically 
endangered or 
endangered species 
becoming established 
in the endangered or 
critically endangered 
species’ habitat 

Invasive species such as wild dogs (Canis lupus familiaris) feral cats 
(Felis catus) and cane toads (Rhinella marina) are common pests 
encountered Queensland and are particularly harmful to native, 
threatened mammals. These invasive species are known to occur in 
the Project Area. The proposed action activities during construction 
and operation will adopt and follow Biosecurity measures, including 
development and adherence to a Biosecurity Management Plan, that 
will ensure that further invasive species are not introduced into the 
Project Area. Furthermore, it is unlikely that the proposed action will 
increase the abundance of wild dogs to a level that would result in 
increased mortalities. 

No 

Introduce disease that 
may cause the 
species to decline, or 

Koala populations are known to be impacted by diseases, specifically 
Koala retrovirus (KoRV) and Chlamydia (Chlamydia pecorum) There 
is no evidence to suggest the construction and/or operational 
activities would introduce a disease, such as Chlamydia, and there is 
no evidence of Koala presence in the Project Area, that would cause 
the species to be at risk of illness and subsequent population decline. 
Additionally, precautions will be taken to ensure that the spread of 
disease does not occur, as detailed in a Biosecurity Management 
Plan. This includes following biosecurity measures and ensuring 
proper personal protection equipment is worn by construction 
workers and vehicle washdowns before entering any sites near 
potential Koala habitat.  

No 

Interfere with the 
recovery of the 
species. 

Recovery objectives for Koala include: 
 Protect and conserve the quality and extent of habitat refuges for 

the persistence of the species during droughts and periods of 
extreme heat, especially in riparian environments and other 
areas with reliable soil moisture and fertility; and 

 Maintain the quality, extent and connectivity of large areas of 
Koala habitat surrounding habitat refuges.  

 The disturbance footprint will only impact a small portion of Koala 
habitat within the Project Area. Therefore, the development does 
not interfere with the recovery objectives for the species.  

No 
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4.5.5.4 Residual impacts and offset requirements 
It is noted that the turbines and infrastructure for the proposed action will not inhibit Koala dispersal, 
should it occur in the future, and that movement opportunities will remain throughout the mapped 
potential dispersal habitat and potential foraging and breeding habitat. As previously stated, the short-
term and temporary disturbance to potential Koala dispersal habitat will not result in a significant 
residual impact to the Koala.  

While survey efforts suggest that the potential habitat within the Project Area is currently likely not 
utilised by Koala, with consideration to the lifespan of the proposed action and that future occurrence 
within potential habitat by the Koala in the future cannot be discounted, it is considered that the 
removal of 233.3 ha of potential foraging and breeding habitat is a potential significant impact, as it 
may adversely affect potential habitat critical to the survival of the species.  

While this assessment indicates that the proposed action has the potential to lead to a significant 
impact to the Koala during the lifetime of the Project, a combined offset with the Greater Glider is 
proposed and will largely compensate for the potential significant impact to the Koala, given similar 
characteristics in habitat (eucalypt dominated woodlands and open forests in the Project Area).  

4.6 Grey-headed Flying-fox 

4.6.1 Species profile and threats 
The Grey-headed Flying-fox (GHFF) is considered to have the potential to occur within the Project 
Area. It is a canopy-feeding frugivore and nectarivore, which utilises vegetation communities including 
rainforests, open forests, closed and open woodlands, Melaleuca swamps and Banksia woodlands 
(Threatened Species Scientific Committee [TSSC], 2001). 

The Project Area is approximately 43 km north-west from the closest active colony with recent Grey-
headed Flying-fox activity (per the interactive flying-fox viewer of the DoE). This colony is located near 
Aramara (Woocoo Flying-fox Camp). Grey-headed Flying-foxes are capable of nightly flights of up to 
50 km from their roost to different feeding areas as food resources change (Eby unpubl. Cited in Eby, 
1991). Thus, the Project Area may be foraging habitat as it is less than this 50 km range from the 
closest colony. There is also a record in the locality, approximately 6 km south of the Project Area in 
Coalstoun Lakes (ALA, 2009) associated with a camp within the Coalstoun Lakes Recreation 
Reserve. This camp last recorded Grey-headed Flying-fox in 2020 (1-499 GHFF individuals), with 
intermittent visitation by Grey-headed Flying-fox since 2013 (per the interactive flying-fox viewer of the 
DoE). Previous studies of movements of the species in northern NSW and southern Queensland have 
indicated that various seasonal movements occur among camps. It is believed that Grey-headed 
Flying-foxes respond to changes in the amount of available food by migrating between camps in 
irregular patterns (Eby 2000). 

Key threats to the Grey-headed Flying-fox include: 

 habitat loss; 

 camp disturbance; 

 mortality in commercial fruit crops; 

 heat stress; 

 entanglement in netting and barbed wire fencing; 

 climate change; 

 bushfires; 

 electrocution on power lines; and 

 public misunderstanding of disease risk. 
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4.6.2 Survey methods and effort 
The broad vegetation communities and habitats listed below were identified as potential foraging 
habitat for Grey-headed Flying-fox within the Project Area and as such were the areas targeted for 
Grey-headed Flying-fox survey effort. Those being: 

 Eucalypt woodland to open forest;  

 Open regrowth eucalypt woodland vegetation; and 

 Woodland to open forest associated with ephemeral stream channels.  

The methods as described in Section 3.5 were undertaken to sample within these habitat types. 

Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Grey-headed Flying-fox and mapping of areas of Grey-headed 
Flying-fox habitat:  

 Vegetation community assessments and habitat quality assessments to determine presence of 
suitable habitat and food trees.  

 Two ecologists conducted a combined 60 vegetation community and habitat assessments over 
the six survey periods.   

 Spotlighting transects on foot and by vehicle were undertaken for nocturnal species in targeted 
areas (with hollow bearing trees and mature forests) as well as along road rides throughout the 
Project Area. 

The survey effort for Grey-headed Flying Fox is shown in Figure 4-7.  
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4.6.3 Survey results 
There were no Grey-headed Flying-fox colonies or individuals observed within the Project Area. The 
Project Area is approximately 43 km south-east from the closest active colony with recent GHFF 
activity (per the interactive flying-fox viewer of the Department of Environment). This colony is located 
near Aramara (Woocoo Flying-fox Camp). This camp has historically hosted large numbers of Grey-
headed Flying-fox with up to 50,000 individuals recorded in August 2021, less than 2,500 individuals 
were recorded in the most recent survey at Woocoo (2022).  

The camp within the Coalstoun Lakes Recreation Reserve last recorded Grey-headed Flying-fox in 
2020 (less than 500 individuals), with intermittent visitation by Grey-headed Flying-fox since 2013. 
(National Flying-fox monitoring viewer. Accessed at https://www.environment.gov.au/webgis-
framework/apps/ffc-wide/ffc-wide.jsf (accessed 6.12.23) DCCEEW).  

Grey-headed Flying-foxes forage over extensive areas and have been known to fly as far as 50 km to 
feed, before returning to their roost the same night (Eby, 1991). With consideration of the Project Area 
being 43km from the nearest Grey-headed Flying-fox colony, the foraging resources present are 
potential resources for the species. 

4.6.4 Habitat assessment and mapping 
Many myrtaceous tree species that make up the diet of the Grey-headed Flying-fox flower at different 
times of the year. Important winter and spring vegetation communities are those that contain 
Eucalyptus tereticornis, E. albens, E. crebra, E. fibrosa, E. melliodora, E. paniculata, E. pilularis, E. 
robusta, E. seeana, E. sideroxylon, E. siderophloia, Banksia integrifolia, Castanospermum australe 
Corymbia citriodora citriodora, C. eximia, C. maculata, Grevillea robusta, Melaleuca quinquenervia or 
Syncarpia glomulifera (Eby & Law, 2008; Eby, 2016; Eby et al., 2019).  

The Project Area contains many of these myrtaceous species and rainforest species with fleshy fruits. 
Where the existence of these important winter and spring flowering vegetation communities is verified 
in the field, they are considered habitat critical to the survival of the Grey-headed Flying-fox (DAWE, 
2021). Potential foraging habitat for the Grey-headed Flying-fox has been mapped as a total of 
4,060.3 ha in the Project Area is displayed in Figure 4-8. It is difficult to predict which vegetation 
communities will produce foraging resources at certain times of the year, however a conservative 
approach was taken and the broad habitat types included and mapped were:  

 Eucalypt woodland to open forest;  

 Woodland to open forest associated with stream channels and rivers; and  

 Open regrowth eucalypt woodland vegetation. 

Areas of potential foraging habitat for Grey-headed Flying-fox within the Project Area have been 
mapped and is displayed in Figure 4-9.  

With consideration of the Project Area being 43 km from the nearest Grey-headed Flying-fox colony, 
the foraging resources present are potential foraging resources for the species, and as such it is 
considered as potential habitat critical to the survival of the species. 
  

https://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
https://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
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4.6.5 Impact assessment 

4.6.5.1 Measures to avoid and minimise impacts. 
Mitigation and measurement measures to avoid and minimise impacts to Grey-headed Flying-fox 
include: 

 Clearing of areas of any potential foraging, habitat will be minimised as much as practicable.  

 As areas of potential foraging habitat share characteristics with Greater Glider habitat, it is 
expected that the offset areas for Greater Glider will also adequately compensate for any 
potential impact to Grey-headed Flying-fox foraging habitat. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding micro-
habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if possible). 
If translocation is not possible, impacts to these areas will be avoided. 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species or known migratory species habitat, and such habitat will largely be avoided.  

Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans include 
a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), Weed and Pest Animal 
Management Plan (WPAMP) and a draft Bird and Bat Management Plan (BBMP). 

4.6.5.2 Direct and indirect impacts 
Grey-headed Flying-fox (Pteropus poliocephalus) was concluded to have the potential to occur in the 
Project Area based on the presence of potential foraging habitat only, with no evidence of presence of 
the species despite extensive targeted searches over six field surveys and a review of desktop data 
sources. 

The disturbance footprint will result in the removal of 204.4 ha of potential Grey-headed Flying-fox 
foraging habitat, or 5% of the total potential habitat available in the Project Area. The Project Area is 
approximately 43 km north-west from the closest active colony with recent Grey-headed Flying-fox 
activity (per the interactive flying-fox viewer of the DoE). This colony is located near Aramara 
(Woocoo Flying-fox Camp). Grey-headed Flying-foxes are capable of nightly flights of up to 50 km 
from their roost to different feeding areas as food resources change (Eby unpublished. Cited in Eby 
1991), although the majority of foraging occurs within 25km of camps. The Project Area may be 
foraging habitat as it is within 43 km from the closest colony.  

There is also a record in the locality, approximately 6 km south of the Project Area in Coalstoun Lakes 
(ALA, 2009) associated with a camp within the Coalstoun Lakes Recreation Reserve. This camp last 
recorded Grey-headed Flying-fox in 2020 (1-499 GHFF numbers), with intermittent visitation by Grey-
headed Flying-fox since 2013 (per the interactive flying-fox viewer of the DoE). Previous studies of 
movements of the species in northern NSW and southern Queensland have indicated that various 
seasonal movements occur among camps. It is believed that Grey-headed Flying-foxes respond to 
changes in the amount of available food by migrating between camps in irregular patterns (Eby 2000). 
This species is slow-flying and prefers to forage and fly within the understorey of vegetation (OEH, 
2021), however it was conservatively considered to fly through the RSA. The Bird and Bat 
Management Plan (Appendix F) details the risk of turbine strike and management measures, including 
an adaptive management approach and significant impact thresholds. 
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No roost sites will be directly or indirectly affected by the proposed action. The amount of potential 
Grey-headed Flying-fox foraging habitat to be removed is up to 204.4 ha. This species may forage 
within the Project Area on an opportunistic and occasional basis. On a local and regional scale, the 
removal of potential foraging habitat makes up a small proportion of foraging resources. Clearing will 
occur in such small proportions of the larger landscape, at only 5% of available potential foraging 
habitat in the Project Area. The seasonal foraging resources to be removed are commensurate to an 
abundance of other vegetation communities within the locality. Therefore, it is unlikely that the 
proposed action will result in a significant impact to the Grey-headed Flying-fox. 

4.6.5.3 Significant impact assessment 
The potential foraging habitat totals 4,060.3 ha and is displayed in Figure 4-8. It is difficult to predict 
which vegetation communities will produce foraging resources at certain times of the year. With 
consideration of the Project Area being 43 km from the nearest Grey-headed Flying-fox colony, the 
foraging resources present are potential resources for the species. The total amount of potential 
Grey-headed Flying-fox foraging habitat to be removed by the proposed action is 204.4 ha or 5% of 
the total potential foraging available within the Project Area. This is conservative, as stated previously 
potential habitat in the entire Project Area is unlikely to be accessed by the species, due to the Project 
Area being at the limit of known foraging distances from the nearest camp being 43km away.  

A significant impact assessment based on guidance provided in the SIG 1.1, is presented the 
following Table 4-16. It was concluded that the clearing of potential foraging habitat is unlikely to 
adversely affect habitat critical to the survival of the Grey-headed Flying-fox and is unlikely to lead to a 
significant impact. 

Table 4-16 Significant Impact Assessment for Grey-headed Flying-fox 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on a Vulnerable species if there is a real chance or 
possibility that it will: 

Lead to a long-term 
decrease in the size of 
an important 
population of a 
species, 

The Grey-headed Flying-fox is considered to exist as one national 
population split into separate colonies due to the constant genetic 
exchange and movement between camps throughout the species’ 
entire geographic range (DoE, 2021). 
No roost sites will be directly or indirectly affected by the proposed 
action works. The amount of potential foraging habitat to be cleared 
is up to 204.4 ha. This species has potential to forage within parts 
of the Project Area on an opportunistic and occasional basis. On a 
local and regional scale, the removed habitat makes up a small 
proportion of foraging resources, and at the limit of being accessed 
for foraging, due to the nearest camp being 43 km from the Project 
Area. 
Intensification of light and noise are not expected to adversely 
affect local populations of Grey-headed Flying-fox.  
The Project Area does not support an important population of the 
species. Therefore, the proposed action is unlikely to lead to a 
long-term decrease in the size of the population. 

No 

Reduce the area of 
occupancy of an 
important population, 

The proposed action will involve the removal of 204.4 ha of 
potential Grey-headed Flying-fox foraging habitat. Given the 
abundant accessibility of eucalypts in the locality and the greater 
SEQ landscape, the removal of vegetation is unlikely to have a 
significant impact on the area of occupancy of the species. The 
clearing of such small linear patches of vegetation across the 
Project Area, which will not remove habitat patches altogether and 
will ensure that the area of occupancy for the species is not 
significantly reduced. 

No 
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Criteria Description Criteria 
Triggered? 

Fragment an existing 
important population 
into two or more 
populations, 

Grey-headed Flying-foxes are highly mobile and forage over 
extensive areas. The clearing of 204.4 ha of potential Grey-headed 
Flying-fox foraging habitat will not further fragment the existing 
population. This clearing impact will only remove discrete pockets 
of foraging habitat. Such small clearings will ensure that Grey-
headed Flying-fox habitat remains connected, both within and 
outside of the Project Area. 

No 

Adversely affect 
habitat critical to the 
survival of a species, 

The Project Area contains myrtaceous species and rainforest 
species with fleshy fruits that are seasonal foraging resources 
considered habitat critical to the survival of the Grey-headed 
Flying-fox. However, the Project Area is approximately 43 km 
north-west from the closest active colony with recent Grey-headed 
Flying-fox activity (per the interactive flying-fox viewer of the 
DoE).Despite this, clearing will impact a small proportion of 
potential habitat critical to the survival of the species. The removal 
of 204.4 ha of potential foraging habitat within the Project Area 
equates to 5% of the 4,060.3 ha available in the Project Area. With 
consideration of the Project Area being 43km from the nearest 
Grey-headed Flying-fox camp, the removal of potential foraging 
habitat is unlikely to adversely affect habitat critical to the survival 
of the species. 

No 

Disrupt the breeding 
cycle of an important 
population, 

Colonies of Grey-headed Flying-fox rest, socialise, breed and give 
birth at roosting sites also known as camps. No known camps will 
be removed as part of the proposed action works.  
Intensification of light and noise during construction are not 
expected to adversely affect the breeding cycle of any colonies of 
Grey-headed Flying-fox.  
The Project Area is approximately 43 km north-west from the 
closest active colony with recent Grey-headed Flying-fox activity 
(per the interactive flying-fox viewer of the DoE).Thus, the 
proposed action is not anticipated to disrupt the breeding cycle of 
an important population. 

No  

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality of 
habitat to the extent 
that the species is 
likely to decline, 

The Project Area contains myrtaceous species and rainforest 
species with fleshy fruits that are foraging resources considered 
habitat critical to the survival of the Grey-headed Flying-fox.  
Nonetheless, the impact will not adversely affect the quality of 
habitat to the extent that the species is likely to decline. This is 
because clearing will occur in such small proportions of the larger 
landscape, at only 5% of available habitat in the Project Area. The 
seasonal foraging resources to be removed are commensurate to 
an abundance of other vegetation communities within the locality. 
Hygiene measures to be implemented during construction will 
minimise weed encroachment into adjacent habitat which 
consequently means habitat quality degradation will be prevented. 

No 

Result in invasive 
species that are 
harmful to an 
endangered species 
becoming established 
in the endangered 
species’ habitat, 

The proposed action is not anticipated to introduce invasive 
species that are harmful to the Grey-headed Flying-fox. The 
proposed action activities during construction and operation will 
adopt and follow biosecurity measures to mitigate the introduction 
or further spread of invasive species in the Project Area. 

No 
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Criteria Description Criteria 
Triggered? 

Introduce disease that 
may cause the 
species to decline, or 

There is currently limited information necessary to assess and 
quantify the risks posed to Grey-headed Flying-fox populations by 
the introduction of diseases (DAWE, 2021). 
The proposed action is not anticipated to introduce diseases to any 
Grey-headed Flying-fox colonies. There is no evidence to suggest 
the proposed disturbance would introduce a disease that would 
cause the species to decline. Additionally, precautions will be taken 
to ensure that the spread of disease does not occur. This includes 
following biosecurity measures and ensuring proper personal 
protection equipment (PPE) is worn if a flying-fox is encountered. 
Only appropriately trained and licensed workers will handle wildlife.  

No 

Interfere with the 
recovery of the 
species. 

The National Recovery Plan for the Grey-headed Flying-fox 
(DAWE, 2021), outlines 9 specific recovery objectives intended to 
be achieved over ten years.  
They are: 
1. Identify, protect and increase native foraging habitat that is 

critical to the survival of the Grey-headed Flying-fox. 
2. Identify, protect and increase roosting habitat of Grey-headed 

Flying-fox camps. 
3. Determine trends in the Grey-headed Flying-fox population so 

as to monitor the species’ national distribution, habitat use and 
conservation status. 

4. Build community capacity to coexist with flying-foxes and 
minimise the impacts on urban settlements from new and 
existing camps while avoiding interventions to move on or 
relocate entire camps. 

5. Increase public awareness and understanding of Grey-headed 
Flying-foxes and the recovery program and involve the 
community in the recovery program where appropriate. 

6. Improve the management of Grey-headed Flying-fox camps in 
areas where interaction with humans is likely. 

7. Significantly reduce levels of licenced harm to Grey-headed 
Flying-foxes associated with commercial horticulture. 

8. Support research activities that will improve the conservation 
status and management of Grey-headed Flying-foxes. 

9. Reduce the impact on Grey-headed Flying-foxes of 
electrocution on power lines, and entanglement in netting and 
on barbed-wire. 

The first recovery objective is applicable to this assessment 
because native foraging habitat that is critical to the survival of the 
Grey-headed Flying-fox has been identified in the Project Area. As 
previously outlined the seasonal foraging resources to be removed 
are commensurate to an abundance of other vegetation 
communities within the locality. The removal of 204.4 ha of 
potential Grey-headed Flying-fox foraging habitat within the Project 
Area equates to 5% of the total potential habitat available to the 
species. Therefore, the proposed action will not interfere with the 
recovery of the species. 

No 

4.6.5.4 Residual impacts and offset requirements 
While there is unlikely to be a significant impact to the Grey-headed Flying Fox, no offset is required. 
However, it is noted that the results of ongoing bird and bat surveys will be incorporated into future 
risk assessments and CRM within the proposed draft BBMP. Therefore, the principle of adaptive 
management will be applied to ensure that any future risks to this species are identified, adequately 
reported, analysed and subsequently managed in accordance with the framework outlined in the draft 
BBMP.  This includes micro-siting to avoid areas of potential habitat and to reduce the risk of turbine 
strike. 
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4.7 Southern Squatter Pigeon (Geophaps scripta scripta) 

4.7.1 Species profile and threats 
Southern Squatter Pigeon habitat is generally defined as open-forests to sparse, open-woodlands and 
scrub that are mostly dominated by Eucalyptus, Corymbia or Callitris spp. Additionally, they also 
favour remnant regrowth or partly modified vegetation communities on well drained soils that are 
within 3 km of water bodies. Breeding habitat occurs exclusively within 1 km of a water source (farm 
dams included). 

Despite its preference for lightly cleared woodlands, the overstocking of habitats with livestock and 
the introduction of highly invasive pasture species, such as Buffel Grass, are gradually degrading 
suitable habitat (Birds QLD, 2015). 

Key threats to the Squatter Pigeon include: 

 vegetation clearance and fragmentation; 

 overgrazing of habitat by livestock and feral herbivores such as rabbits (Oryctolagus cuniculus); 

 introduction of weeds; 

 inappropriate fire regimes; 

 thickening of understorey vegetation; 

 predation by feral cats (Felis catus) and foxes (Vulpes vulpes); 

 trampling of nests by domestic stock; and 

 illegal shooting. 

4.7.2 Survey methods and effort 
The broad vegetation communities and habitats listed below were conservatively identified as 
potential general/foraging habitat for Squatter Pigeon within the Project Area due to the presence of 
suitable vegetation communities and preferred soil/land zone types utilised for foraging. As such 
these areas were targeted for Squatter Pigeon survey effort. Those being: 

 Open regrowth eucalypt woodland vegetation; and 

 Woodland to open forest associated with ephemeral stream channels.  

The methods as described in Section 3.5 were undertaken to sample across the Project Area. 

Field investigations across the Project Area included six field surveys that involved the following 
techniques to survey for the presence of Squatter Pigeon and mapping of areas of potential Squatter 
Pigeon habitat:  

 Six separate survey events were undertaken across 2021-2023: 

- 2021 surveys (x1) (1x) Spring  

- 2022 survey (x4) – (1x) Summer, (2x) Autumn (1x) Winter 

- 2023 survey (x1) – (1x) Summer 

 Dawn and dusk timed surveys (20 mins), bird utilisations surveys across >30 sampling locations 
in the Project Area. 

 Roaming searches were also conducted while traversing the Project Area in between survey 
locations on foot and by vehicle, over the six separate field investigations. 

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. 

The survey effort for the Squatter Pigeon is shown in Figure 4-10.   
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4.7.3 Survey results 
The Squatter Pigeon (southern subspecies) is listed as Vulnerable under the EPBC Act and was 
concluded as unlikely to occur within the Project Area, at the time of this impact assessment. This was 
because there are no records in the Project Area and broader locality, the general lack of suitable 
breeding habitat and the species was not observed during the field surveys used to support the 
referral and this PD response.   

There are no recent records within the past 20 years, within 50 km of the Project Area. Additionally, 
no evidence was found for the species in field surveys in targeted areas that may have the potential to 
be used as habitat. However, given the relative mobility of this species and it’s known distribution in 
the locality, it is considered to potentially occur over the lifetime of the project and areas of potential 
foraging and breeding habitat have been identified and mapped in the Project Area. 

Potential habitat of remnant Eucalypt, and Corymbia forests are present in the Project Area (see 
Figure 4-11), but these are generally disturbed and degraded when within 3 km of permanent water 
sources, while generally lacking suitable well-draining soils and thus are not likely suitable for the 
species (Higgins & Davies, 1996). 
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4.7.4 Habitat assessment and mapping 

4.7.4.1 Vegetation Composition and Structure  
The Squatter Pigeon (southern subspecies) is listed as Vulnerable under the EPBC Act and was 
concluded as unlikely to occur within the Project Area at the time of the assessment. This was 
because there are no records in the Project Area and broader locality, and the species was not 
observed during the field surveys used to support the referral and this PD response.  However, given 
that the Project Area is within the known distribution of this species, and the presence of potential 
habitat and the relatively high mobility of this species it has been assessed as having the potential to 
occur across the lifetime of the Project.  

There are no historic records within the past 50 years, within 50 km of the Project Area according to 
ALA species records of the Project Area and its locality. Additionally, no evidence was found for the 
species in field surveys in targeted areas that may have the potential to be used as habitat.  Despite 
these findings, Squatter Pigeon has the potential to occur over the lifetime of the Project and potential 
habitat for this species has been identified and mapped in the Project Area. 

Southern Squatter Pigeon habitat is generally defined as open-forests to sparse, open-woodlands and 
scrub that are mostly dominated by Eucalyptus, Corymbia or Callitris species, within 3 km of 
waterbodies. Potential habitat of Eucalypt and Corymbia forests are present in the Project Area, but 
these are generally disturbed when within 3 km of permanent water sources and are generally lacking 
suitable well-draining soils and thus are not likely suitable for the species (Higgins & Davies, 1996). 
Whilst potentially suitable habitat for the species is present in the form of open woodlands dominated 
by eucalypts, the lack of evidence of the species in all field surveys, and lack of presence in the 
broader locality makes this habitat unlikely to be utilised, particularly for breeding (see Figure 4-11).   

No surveys have been undertaken outside of the Project Area. However, the Project Area gives a 
much larger indication of the habitat present adjacent to the disturbance footprint, with extensive field 
surveys completed and potential habitats identified. At the time of the assessment presented in this 
PD, this species has been concluded as unlikely to occur based on the quality and location of 
available potential habitat and extensive surveys finding no signs of the species. 

4.7.4.2 Breeding, Foraging and Dispersal Habitat Requirements  
General habitat for the southern Squatter Pigeon is open forests to sparse, open woodlands and 
scrub (DCCEEW 2023) which has Eucalyptus, Corymbia, Acacia or Callitris spp. dominant in the 
overstorey, has remnant, regrowth or partly modified vegetation communities and is within 3 km of 
waterbodies or watercourses. Foraging and breeding habitat is defined as open forest and woodland 
communities with tussock understories that the species uses to breed.  

Furthermore, the soil in these communities needs to be well-draining as the species nests in shallow 
depressions in the ground. Land zones 5 (loamy and sandy plains) and 7 (ironstone jump-ups) typify 
these suitable soil types. Lastly, the species requires a suitable water body (rivers, creeks, lakes, 
artificial dams typically on land Zones 10 (sandstone ranges), 3 (alluvial rivers and creek flats) and 4 
(clay plains) within 3 km for foraging purposes, and within 1 km for breeding purposes (DCCEEW 
2023). It should be noted that of the above land zones only land zone 3 (alluvial rivers and creek flats) 
occurs within the Project Area. Despite the species being considered unlikely to occur in the Project 
Area, potential foraging habitat has been mapped conservatively in Figure 4-11. 

Dispersal habitat for the species is defined simply by forest or woodland that connects patches of 
breeding and foraging habitat and also suitable waterbodies given that the grass layer is not too 
dense for the ground-dwelling species. The species is also unlikely to move too far from woodland 
trees that grant the species protection from predatory birds. Where cleared land still contains 
scattered trees and/or patches of habitat less than 100 m disconnected, it can still be considered 
dispersal habitat. Potential dispersal/foraging habitat for the species has been mapped conservatively 
in Figure 4-11. 
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This species is currently unlikely to occur within the Project Area based on a lack of observations 
within and adjacent to the Project Area, as well as a general lack of suitable soils/land zones utilised 
by the species as breeding habitat, however given the 30 year operational life of the Project, potential 
general/foraging habitat for the species has been mapped in Figure 4-11. 

4.7.4.3 Waterbodies and Watercourses within 1 km and 3 km of Disturbance 
Footprint  

Permanent bodies of water are scarce in the Project Area and are mainly comprised of scattered farm 
dams. The Project Area contains Stream Orders 1-2 watercourses, predominantly seasonal and 
sourced from rain events. As discussed in Section 4.1, suitable breeding habitat is unlikely to occur. 

4.7.4.4 Total Area of Breeding, Foraging and Dispersal Habitat Types  
Based on the discussion in Section 4.7, and conclusions in the likelihood of occurrence (Appendix D), 
suitable breeding habitat was determined as unlikely to occur, as such southern Squatter Pigeon is 
considered unlikely to occur in the Project Area. Regardless, 1,376.4 ha of potential foraging habitat 
has been conservatively mapped in the Project Area representing the potential for Squatter Pigeon to 
occur over the lifetime of the Project. 

4.7.5 Impact assessment 

4.7.5.1 Measures to avoid and minimise impacts. 
Ongoing vegetation clearing and replacement of habitat with pasture lands, overgrazing of habitat are 
recognised threats to Squatter Pigeon. Threatened Species Scientific Committee (2015). As such 
mitigation and measurement measures to avoid and minimise impacts to Squatter Pigeon include: 

 Clearing of areas of any potential foraging, breeding and dispersal habitat will be minimised as 
much as practicable.  

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding micro-
habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if possible). 
If translocation is not possible, impacts to these areas will be avoided. 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species or known migratory species habitat, and such habitat will largely be avoided.  

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

The measures to mitigate bird collision risk with WTGs are detailed in the draft BBMP (Appendix F), 
however the brief mitigation measures include: reduce WTG lighting (to reduce invertebrate density) 
and use yellow or white light, , continuous carcass removal from WTG areas, avoiding placement of 
WTG in areas of preferred bird and bat habitat. 

May et al. (2015) noted that birds may be discouraged from using WTG occupied areas by making 
this area less attractive or by making the area outside of that occupied by the WTG more attractive. 
Some of the measures included in the BBMP for the proposed action use this ideology, such as 
reducing invertebrate density in WTG areas to make these regions less attractive to insectivorous and 
seed-eating birds.  
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It is noted that the results of future bat surveys and any evidence of threatened, migratory or raptor 
species in the Project Area, will be incorporated into future risk assessments and CRM within the draft 
BBMP. Therefore, the principle of Adaptive Management will be applied to ensure that any future risks 
identified are adequately reported, analysed and subsequently managed per the framework in the 
draft BBMP.  

4.7.5.2 Direct and indirect impacts 
There are no recent records of Squatter Pigeon within the past 20 years, within 50 km of the Project. 
Additionally, no evidence was found for the species in field surveys in targeted areas that may have 
the potential to be used as breeding habitat. Potential foraging habitat of Eucalypt and Corymbia 
forests are present in the Project Area, but these are generally disturbed when within 3 km of 
permanent water sources and thus are not likely suitable for the species (Higgins & Davies, 1996). 
Therefore, it is considered unlikely that the proposed action will have a significant impact upon this 
species. However, recognising the potential future occurrence of this species in the Project Area over 
the lifetime of the Project, the disturbance footprint will result in the removal of 39.8 ha of potential 
Squatter Pigeon foraging habitat.  

Indirect impacts associated with turbine strike are negligible for Southern Squatter Pigeon as this 
species spends the majority of the time on the ground. Therefore, it is considered unlikely that the 
Project will have an impact upon this species related to turbine strike and so there is a negligible 
consequence of this happening.  

4.7.5.3 Significant impact assessment 
The Project will not result in a significant impact to Southern Squatter Pigeon, considering the 
absence of an important population in the Project Area, the lack of records of the species from six 
survey events and the absence of any breeding habitat that is critical to the survival of the species 
(Table 4-17).  This significant impact assessment has been prepared based on application of the 
precautionary principle that considers the potential occurrence of Southern Squatter Pigeon in the 
Project Area over the lifetime of the Project.  Potential foraging habitat has been mapped across the 
Project Area, with the disturbance footprint avoiding the majority of this habitat, and causing impacts 
to 39.8 (or 2.9%) of the total potential habitat area. 

Table 4-17 Significant Impact Assessment for Southern Squatter Pigeon 

Criteria Description Criteria Triggered? 
An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 
Lead to a long-term 
decrease in the size 
of an important 
population of a 
species, 

The Project will result in direct disturbance to 39.8 ha, (or 
2.9% of the total amount) of potential Southern Squatter 
Pigeon habitat. 
As defined by the SPRAT listing advice for the species, 
important populations are defined as small, isolated and 
sparsely distributed sub-populations occurring south of the 
Carnarvon Ranges in Central Queensland.  The Project Area 
and locality are not in this location, located over 250km east 
of the Carnarvon Ranges. 
Given there are no prescribed important populations within 
the Project Area, as outlined by the species SPRAT, it has 
been concluded that an important population does not occur 
within the Project Area and the locality.  
Furthermore, Southern Squatter Pigeon has an observed 
tendency to inhabit disturbed and partially disturbed areas, 
utlising habitats such as farm dams, exotic pastures and 
adjacent woodland areas. It is easily detected when present, 
and no observations have been made over six separate 
survey events in the Project Area. Therefore, the proposed 
development is unlikely to lead to a long-term decrease in 
the size of the population.   

No 
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Criteria Description Criteria Triggered? 
Reduce the area of 
occupancy of an 
important population, 

This species’ area of occupancy is roughly estimated at 
4,400km2, with a presumed low reliability in this figure 
(Garnett & Baker, 2021). The proposed development will 
lead to a disturbance to 39.8 ha of potential Southern 
Squatter Pigeon habitat within the Project Area. It is unlikely 
this impact will lead to a reduced area of occupancy of the 
species, especially given the lack of any evidence that the 
potential habitat is occupied by the speccies. The 
disturbance of potential Southern Squatter Pigeon habitat 
across the landscape will not remove potential habitat 
patches entirely or reduce the dispersal ability of the species 
throughout the Project Area. 

No 

Fragment an existing 
important population 
into two or more 
populations, 

The disturbance of 39.8 ha or 2.9% of the total potential 
Southern Squatter Pigeon habitat is unlikely to fragment 
populations of this species due to the lack of a current 
population in the Project Area.  Additionally, clearing will 
largely occur within small, isolated turbine locations, or 
narrow linear areas within the Project Area. This will ensure 
that southern squatter pigeon remains connected, both within 
and outside of the Project  

No 

Adversely affect 
habitat critical to the 
survival of a species, 

The initial disturbance of 39.8 ha of Southern Squatter 
Pigeon habitat is unlikely to lead to an adverse impact to 
habitat critical to the survival of the species.  No breeding 
habitat has been identified or mapped within the Project 
Area, due to the unsuitable condition of the ground layer not 
providing the required dense ground cover of grasses for 
nesting sites. 
As this species exhibits adaptability and habitat preferences 
for modified and degraded landscapes, there is a potential 
that areas of suitable habitat could occur and Southern 
Squatter Pigeon may utilise the Project Area across the 
lifetime of the Project. The linear nature of disturbance will 
retain connectivity and dispersal values to areas of potential 
habitat acoss the remainder of the Project Area 

No 

Disrupt the breeding 
cycle of an important  
population, 

There is no breeding habitat for Southern Squatter Pigeon 
identified and mapped within the Project Area.  The Project 
Area allows for the retention of connectivity values and 
considering the species’ ability to breed throughout the year 
(North, 1913-14) any impacts to the breeding cycle across 
the lifetime of the Project are considered to be negligible 

No 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality 
of habitat to the 
extent that the 
species is likely to 
decline, 

The disturbance will result in the residual clearing impact of 
39.8 ha (or 2.9%) of the total Southern Squatter Pigeon 
habitat within the Study Area. This accounts for only a small 
area of habitat to be removed in relation to the larger context 
of the Project Area and the landscape (Locality). It is 
expected that the small amounts of clearing in the larger 
context of the landscape will not remove/isolate or decrease 
the quality of habitat that would result in species decline.   

No 

Result in invasive 
species that are 
harmful to an 
endangered species 
becoming established 
in the endangered 
species’ habitat, 

Invasive species such as feral cats (Felis catus) and feral 
dogs (Canis lupus) are common pests encountered 
Queensland and are particularly harmful to native, 
threatened birds. Both of these invasive species are known 
to occur in the Study Area. The proposed development 
activities during construction and operation will adopt and 
follow Biosecurity measures that ensure that further invasive 
species are not introduced into the Study Area.  

No 
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Criteria Description Criteria Triggered? 
Introduce disease 
that may cause the 
species to decline, or 

There is currently limited evidence of diseases causing 
detrimental effects on southern squatter pigeon populations 
in Queensland. There is also no evidence to suggest the 
proposed disturbance would introduce a disease that would 
cause the species to decline. Additionally, precautions will be 
taken to ensure that the spread of disease does not occur. 
This includes following biosecurity measures and ensuring 
proper personal protection equipment (PPE) is worn by 
construction workers.  

No 

Interfere with the 
recovery of the 
species. 

There are no formally adopted recovery plans for this 
species. However, small, spread out clearing of habitat 
patches and linear areas will not affect the recovery of this 
species. Additionally, the Study Area will remain connected 
to adjacent areas of suitable habitat. This will enable the 
species to be able to continually traverse the landscape, 
ensuring genetic viability of the population. The proposed 
development is also unlikely to restrict access, or limit the 
availability of current breeding habitat (habitat adjacent to 
known watercourses such as farm dams and watercourses).  

No 

4.8 Australian Painted Snipe (Rostratula australis) 
4.8.1 Species profile and threats 
This species prefers shallow terrestrial freshwater (occasionally brackish) wetlands, including 
temporary and permanent lakes, swamps and claypans. That also utilise inundated or waterlogged 
grassland or saltmarsh, dams, rice crops, sewage farms and bore drains. Typical sites include those 
with rank emergent tussocks of grass, sedges, rushes or reeds, or samphire; often with scattered 
clumps of lignum Muehlenbeckia or canegrass or sometimes tea-tree (Melaleuca spp.). Breeding 
habitat almost only limited to freshwater wetland islands. 
Key threats for the Australian Painted Snipe include: 
 loss and degradation of wetlands, through drainage and the diversion of water for agriculture and 

reservoirs, and 
 trampling of wetland vegetation/nests, nutrient enrichment and disturbance to substrate 

associated with livestock grazing. 

4.8.2 Survey methods and effort 
Waterbodies and drainage features were identified as potential foraging breeding habitat for 
Australian Painted Snipe within the Project Area and as such were the areas targeted for survey 
effort.  
The methods as described in Section 3.5 were undertaken to sample within these habitat types. 
Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Australian Painted Snipe and mapping of areas of habitat:  
 Six separate survey events were undertaken across 2021-2023: 

- 2021 surveys (x1) (1x) Spring  
- 2022 survey (x4) – (1x) Summer, (2x) Autumn (1x) Winter 
- 2023 survey (x1) – (1x) Summer 

 Dawn and dusk timed surveys (20 mins), bird utilisations surveys across >30 sampling locations 
in the Project Area. 

 Roaming searches were also conducted while traversing the Project Area in between survey 
locations on foot and by vehicle, over the six separate field investigations. 

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. 
The survey effort for Australia Painted Snipe is shown in Figure 4-12.  
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4.8.3 Survey results 
No records exist within the Project Area or locality and no observations of the species were made 
during the six field investigations. No habitat critical to the survival of the species was identified from 
field surveys within the Project Area. 

4.8.4 Habitat assessment and mapping 
Potential habitat for Australian Painted Snipe within the Project Area has been identified and mapped 
as the waterbodies and drainage features broad habitat type. The function of this broad habitat type is 
as potential habitat for foraging (predominantly farm dams). Figure 4-13 displays areas of potential 
habitat for Australian Painted Snipe. 

4.8.4.1 Vegetation Composition and Structure  
The Australian Painted Snipe is listed as Endangered under the EPBC Act and has been concluded 
as having the potential to occur within the Project Area.  

Potentially suitable habitat that may be used for foraging purposes by the species has been identified 
in the Project Area as associated with waterbodies and drainage features (predominantly farm dams). 
However, the ground layer of these water bodies generally lacks shelter features such as dense 
grasses or reeds. These farm dams are often associated with a higher level of cattle use and 
degradation which can lower the habitat quality for foraging species.  

These drainage features and farm dams are more likely to be used purely as a water source or 
occasional foraging by visiting birds, rather than important roosting, or sheltering habitat. Australian 
Painted Snipe may be an occasional vagrant species on the Project Area due to the limited habitat 
values in the drainage features and farm dams. 

4.8.4.2 Habitat Use Requirements  
The Australian Painted Snipe habitat uses requirements overlap quite broadly, as activities such as 
breeding, dispersal and foraging are all thought to occur within the same wetland environment. 
However, the species breeding habitat may be slightly more specific than its general wetland habitat, 
as they have been observed nesting almost exclusively on or near small islands in freshwater 
wetlands (DCCEEW 2023). There is considered to be no such breeding habitat within the Project 
Area, however foraging and dispersal habitat is considered as that in proximity to farm dams.  

4.8.4.3 Total Area of Identified Habitat Types  
Within the Project Area, there is no appropriate wetland environment for breeding for the species, 
however potential foraging and dispersal habitat may exist in the form of farm dams and other water 
reservoirs. This potential habitat that may be used by the Australian Painted Snipe for foraging and 
dispersal purposes constitute 4.7 ha of the Project Area. No records of Australian Painted Snipe exist 
in the Project Area or locality, or within the broader locality in the last 50 years (50 km radius of the 
Project Area). However potential habitat that may be used for foraging purposes for the Australian 
Painted Snipe in the form of farm dams is presented on Figure 4-13. 
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4.8.5 Impact assessment 

4.8.5.1 Measures to avoid and minimise impacts 
Mitigation and measurement measures to avoid and minimise impacts to Australian Painted Snipe 
include: 

 As habitat loss and degradation is the main identified threat to Australian Painted Snipe 
(DCCEEW 2023). Clearing or alteration of areas of any potential habitat will be avoided as much 
as practicable.  

 Infrastructure will be located preferentially to avoid wetland or areas containing farm dams. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages.  

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species or known migratory species habitat, and such habitat will largely be avoided.  

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

The measures to mitigate bird collision risk with WTGs are detailed in the draft BBMP (Appendix F), 
however a summary of relevant mitigation measures include: reduce WTG lighting (to reduce 
invertebrate density) and use yellow or white light, continuous carcass removal from WTG areas, 
avoiding placement of WTG in areas of preferred bird and bat habitat. 

May et al. (2015) noted that birds may be discouraged from using WTG occupied areas by making 
this area less attractive or by making the area outside of that occupied by the WTG more attractive. 
Some of the measures included in the draft BBMP for the proposed action use this ideology, such as 
reducing invertebrate density in WTG areas to make these regions less attractive to insectivorous and 
seed-eating birds. 

It is noted that the results of future bat surveys and any evidence of threatened, migratory or raptor 
species in the Project Area, will be incorporated into future risk assessments and CRM within the draft 
BBMP. Therefore, the principle of Adaptive Management will be applied to ensure that any future risks 
identified are adequately reported, analysed and subsequently managed per the framework in the 
draft BBMP.  

4.8.5.2 Direct and indirect impacts 
Australian Painted Snipe may be an occasional vagrant species on the Project Area due to the limited 
habitat values in the drainage features and farm dams. Within the Project Area, there is no 
appropriate wetland environment for breeding for the species, however potential foraging and 
dispersal habitat may exist in the form of farm dams and other water reservoirs. Therefore, it is 
considered unlikely that the proposed action will have an impact upon this species and so there is a 
negligible consequence of this happening. Given the evidence that Australian Painted Snipe is 
unlikely to occur in the Project Area, a significant impact assessment is not required for this species.  
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4.9 White-throated Needletail (Hirundapus caudacutus) 

4.9.1 Species profile and threats 
According to Higgins (1999), this species occurs over most types of habitat, but are recorded most 
often above wooded areas, including open forest and rainforest, and may also fly between trees or in 
clearings, below the canopy, but they are less commonly recorded flying above woodland (as cited in 
DSEWPC 2019b). Whilst rare, they have been recorded on wooded ends of ridges, roosting after dark 
high in the eucalypt tree canopies (Tarburton 1993). In eastern Australia, it is recorded in all coastal 
regions of Queensland and NSW, extending inland to the western slopes of the Great Divide and 
occasionally onto the adjacent inland plains. 

Key threats to White-throated Needletail are not well understood. They are believed to include: 

 habitat loss and fragmentation, 

 direct mortality through collision with wind turbines and overhead wires, and  

 the use of insecticides, particularly organochlorines. 

4.9.2 Survey methods and effort 
Field surveys including targeted BUS, were conducted four times during the period the bird is active in 
Queensland which is from September to May, and such surveys targeted elevated areas where the 
species would most likely be viewed from. 

 Six separate survey events were undertaken across 2021-2023: 

- 2021 surveys (x1) – (1x) Spring  

- 2022 survey (x4) – (1x) Summer, (2x) Autumn (1x) Winter 

- 2023 survey (x1) – (1x) Summer 

Dawn and dusk timed surveys (20 mins), bird utilisations surveys across >30 sampling locations in the 
Project Area. A total of 91 separate bird surveys, undertaken by an average of two ecologists to make 
for 3,640 bird survey minutes. 

The survey effort for White-throated Needletail is shown in Figure 4-14. 
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4.9.3 Survey results 
There were no observations of White-throated Needletail within the Project Area during the field 
surveys. Field surveys including targeted BUS, were conducted four times during the period the bird is 
active in Queensland which is from September to May (across 2 years), and such surveys were 
targeted at elevated areas where the species would most likely be viewed from.  

The Project Area does contain potential roosting and foraging habitat in the form of eucalypt forests, 
specifically on elevated areas with ridges. 

In terms of records in the locality, as well as historic records from the past 50 years within 50 km of 
the Project Area, there are 26 records. The closest record is from 2013 and is over 17 km southwest 
of the Project Area.  Despite the lack of records from field surveys, the White-throated Needletail has 
been assessed as having the potential to occur over the Project Area over the life of the proposed 
action, so additional detail on habitat and potential impacts are provided below.  

4.9.4 Habitat assessment and mapping 

4.9.4.1 Potential Foraging Uses  
The White-throated Needletail is listed as Vulnerable and Migratory under the EPBC Act, and has 
been concluded as having the potential to occur within the Project Area. The White-throated 
Needletail predominantly forages aerially, at heights up to cloud level, above habitats including dense 
forests to farmlands and mudflats (Taburton 1993). They have also been observed foraging closer to 
the ground in open habitats, and over recently disturbed areas, such as recently cleared forest and 
paddocks that have been ploughed (Blakers et al. 1984).  

There were no observations of White-throated Needletail within the Project Area during the field 
surveys. Field surveys including targeted BUS, were conducted four times during the period the bird is 
active in Queensland which is from September to May, and such surveys were targeted elevated 
areas where the species would most likely be viewed from. In terms of records in the locality, as well 
as historic records from the past 50 years within 50 km of the Project Area, there are 26 records. The 
closest record is from 2013 and is over 17 km southwest of the Project Area. Records are dispersed 
throughout the broader locality, most of the recent records (within the last 10 years) are found near 
Childers which is approximately 45km north east of the Project Area. Areas where the records are 
found are often associated over open areas, likely sighted aerially. Some records are clustered 
around larger patches of remnant vegetation, including Good Night Scrub National Park 
approximately 18 km north of the Project Area (records from 1981 – 2016). 

In terms of use of updraughts, this was not observed with no sightings in the Project Area. However, 
areas of updraught, such as ridges and cliffs (Mitchell et al. 1996) have also been identified from the 
literature as key foraging areas, a behaviour seemingly more common on the edge of low-pressure 
systems. They seldom alight on the ground or on vertical substrates to catch insects (Carlyle 1982). 

4.9.4.2 Roosting Behaviour  
Generally, the White-throated Needletail has been recorded roosting in trees in forests and 
woodlands, in dense vegetation and in hollows in elevated areas, whilst also roosting aerially (Carlyle 
1982). There were no observations of the White-throated Needletail within the Project Area. 
Furthermore, there are no recent records which occur for roosting behaviour of the species in the 
locality.   
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4.9.5 Impact assessment 

4.9.5.1 Measures to avoid and minimise impacts 
The measures to mitigate bird collision risk with WTGs are detailed in the draft BBMP (Appendix F), 
however the brief mitigation measures include: reduce WTG lighting (to reduce invertebrate density) 
and use yellow or white light, continuous carcass removal from WTG areas, avoiding placement of 
WTG in areas of preferred bird and bat habitat. 

May et al. (2015) noted that birds may be discouraged from using WTG occupied areas by making 
this area less attractive or by making the area outside of that occupied by the WTG more attractive. 
Some of the measures included in the draft BBMP for the proposed action use this ideology, such as 
reducing invertebrate density in WTG areas to make these regions less attractive to insectivorous and 
seed-eating birds. 

It is noted that the results of future bat surveys and any evidence of threatened, migratory or raptor 
species in the Project Area, will be incorporated into future risk assessments the draft BBMP. 
Therefore, the principle of Adaptive Management will be applied to ensure that any future risks 
identified are adequately reported, analysed and subsequently managed per the framework in the 
draft BBMP.  

4.9.5.2 Direct and indirect impacts 
Despite this lack of evidence, future occurrence cannot be discounted, and so this species has been 
concluded as having the potential to occur. As the species has potential to only fly aerially over the 
Project Area, no significant impact assessment against the SIG 1.1 has been provided. If during 
implementation of the BBMP (see Appendix F) (from monitoring), and occurrence is determined the 
adaptive management framework within the BBMP will be implemented. 
The Draft referral guideline for 14 birds listed migratory under the EPBC Act describes an ecologically 
significant proportion of the White-throated Needletail as follows:  
 1% is internationally significant; and  
 0.1% is nationally significant (Department of Environment 2015). 
With respect to the information provided above as to how there are 41,000 birds remaining for the 
species, 410 birds would be internationally significant and 41 birds would be nationally significant. The 
Bird and Bat Management Plan (Appendix F) details the risk of turbine strike and management 
measures, including response triggers. Based on an analysis of ALA records, no records exist within 
the Project Area from the last 50 years, and no individuals were sighted during targeted field surveys.  
Furthermore, this analysis of records showed a tendency for the species to be found along the 
coastline, over larger elevated areas such as Wongi State Forest and Tuna State Forest (both over 60 
km east of the Project Area).  It is noted that no records exist within the Project Area, or 10 km 
locality. Therefore, it is highly unlikely that an ecologically significant proportion of the species occurs 
within the Project Area, based on field surveys as well as analysis of desktop records from other 
observations within the locality.  
 White-throated Needletail may be an occasional vagrant species flying over the Project Area, 

though there are no recent records which occur for roosting behaviour of the species in the 
locality. Therefore, it is considered unlikely that the proposed action will have an impact upon this 
species and so there is a negligible consequence of this happening. 

4.9.5.3 Significant impact assessment 
Based on the current assessment of a paucity of White-throated Needletail records, the proposed 
action is unlikely to lead to a significant impact to the White-throated Needletail (see Table 4-18).  
Despite this, it is acknowledged that movement patterns of this species can vary across years and 
seasons, so consideration for potential future impacts, including impact thresholds and triggers for 
additional impact assessment will be implemented as part of the draft BBMP and adaptive 
management developed for the proposed action (Appendix F). 
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The significant impact guidance for ‘vulnerable’ species in SIG 1.1, refers to impacts to ‘important 
populations’ of a species (DoE, 2013). Important population is defined as a population that is 
necessary for a species’ long-term survival and recovery. This may include populations identified in 
recovery plans and/or are: 

 key source populations either for breeding or dispersal 

 populations that are necessary for maintaining genetic diversity 

 populations that are near the limit of the species’ range (DoE, 2013).A significant impact 
assessment based on guidance provided in the SIG 1.1, is presented the following table. 

It was concluded that the proposed action is unlikely to lead to a long-term decrease in population, 
reduce area of occupancy or adversely affect habitat critical to the survival of the White-throated 
Needletail, and is unlikely to lead to a significant impact. 

Table 4-18 Significant Impact Assessment for White-throated Needletail 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on a Vulnerable species if there is a real chance or 
possibility that it will: 

Lead to a long-term 
decrease in the size of 
an important 
population of a 
species, 

There were no recorded observations of White-throated Needletail 
within the Project Area during the field surveys. 
Furthermore, analysis of desktop species records showed a 
tendency for the species to be found along the coastline, over 
larger elevated areas such as Wongi State Forest and Tuna State 
Forest (both over 60 km east of the Project Area).  It is noted that 
no records exist within the Project Area, or 10 km locality. 
Therefore, it is highly unlikely that an ecologically significant 
proportion of the species occurs within the Project Area. 
Despite this lack of evidence, future occurrence cannot be 
discounted, and so this species has been concluded as having the 
potential to occur. 
If during implementation of the BBMP (see Appendix F) (from 
monitoring), and occurrence is determined the adaptive 
management framework within the BBMP will be implemented. 
As an important population does not occur within the Project Area, 
the proposed action will not result in the long-term decrease in the 
size of an important population of the species. 

No 

Reduce the area of 
occupancy of an 
important population, 

As there is no important population within the Project Area, the 
proposed action will not reduce the area of occupancy of an 
important population. 

No 

Fragment an existing 
important population 
into two or more 
populations, 

As there is no important population within the Project Area, the 
proposed action will not fragment an existing important population. 

No 

Adversely affect 
habitat critical to the 
survival of a species, 

The indicative disturbance footprint contains 0 ha of potential 
habitat for the species, and no important population was identified 
within the Project Area. Therefore, it is considered that no habitat 
critical to the survival of the species occurs within the Project Area. 

No 

Disrupt the breeding 
cycle of an important 
population, 

As this species does not breed in Australia, it is highly unlikely that 
the proposed action will disrupt the breeding cycle of an important 
population. 

No  
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Criteria Description Criteria 
Triggered? 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality of 
habitat to the extent 
that the species is 
likely to decline, 

As suitable habitat within the Project Area is already disturbed, 
fragmented and of low quality, the proposed action will not lead to a 
decrease in the quality of habitat to the extent the species will 
decline. 

No 

Result in invasive 
species that are 
harmful to an 
endangered species 
becoming established 
in the endangered 
species’ habitat, 

Within the indicative disturbance footprint, invasive species are 
already present due to agricultural disturbance. Following 
biosecurity measures, the works within the Project Area will 
mitigate the spread or introduction of invasive species harmful to 
the species. Therefore, it is unlikely that the proposed action will 
result in the spread or establishment of an invasive species that is 
harmful to the White-throated Needletail or becoming established in 
its potential habitat. 

No 

Introduce disease that 
may cause the 
species to decline, or 

The Project is not anticipated to introduce diseases to the species. 
There is no evidence to suggest the proposed disturbance will 
introduce a disease that would cause the species to decline. 
Additionally, precautions will be taken to ensure that the spread of 
disease does not occur.  
Direct impacts from construction, operation and maintenance are 
highly unlikely to introduce or spread disease within the Project 
Area. 

No 

Interfere with the 
recovery of the 
species. 

Given the aerial nature of the species and the absence of an 
important population within the Project Area, it is unlikely that the 
Proposed action will interfere with the recovery of the species. 

No 

4.10 Red Goshawk (Erythrotriorchis radiatus) 

4.10.1 Species profile and threats 
Red Goshawk prefers wooded and forested lands of tropical and warm-temperate Australia. Forests 
of intermediate density, with tall stands or individual trees so that nests are supported, are favoured, 
or ecotones between habitats of differing densities, e.g. between rainforest and eucalypt forest, 
between gallery forest and woodland, or on edges of woodland and forest where they meet grassland, 
cleared land, roads or watercourses. Red Goshawk tends to avoid very dense and very open habitats 
and has a large home range.  

Habitat loss is considered to be the largest threat to the viability of Red Goshawk. 

4.10.2 Survey methods and effort 
The broad vegetation communities and habitats listed below were the areas targeted for Red 
Goshawk effort. Those being: 

 Eucalypt woodland to open forest;  

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines; 

 Waterbodies and drainage features; 

 Open regrowth eucalypt woodland vegetation; and 

 Woodland to open forest associated with ephemeral stream channels.  

The methods as described in Section 3.5 were undertaken to sample within these habitat types. 
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Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Red Goshawk and mapping of areas of Red Goshawk habitat:  

 Six separate survey events were undertaken across 2021-2023: 

- 2021 surveys (x1) (1x) Spring  

- 2022 survey (x4) – (1x) Summer, (2x) Autumn (1x) Winter 

- 2023 survey (x1) – (1x) Summer 

 Dawn and dusk timed surveys (20 mins), bird utilisations surveys across >30 sampling locations 
in the Project Area. 

 Roaming searches were also conducted while traversing the Project Area in between survey 
locations on foot and by vehicle, over the six separate field investigations. 

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. Many of these locations are from positive vantage points (such as plateau and cliff 
edges) for the express purpose of exposure to raptor sightings.  

Searches for characteristic nests of the Red Goshawk were conducted while completing vegetation 
and habitat assessments. 60 vegetation community and habitat assessments were completed over 
the six survey periods. 

Roaming searches were also conducted while traversing the Project Area in between survey locations 
on foot and by vehicle, over the six separate field investigations.  

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. The survey effort for Red Goshawk is shown in Figure 4-15. 
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4.10.3 Survey results 
No preferred ecotones for the species are present within the Project Area as the plateaus and plains 
are dominated by stunted ironbark. 

No observations of the species or nests were made during the 6 field investigations. 

With consideration of the species unobtrusive behaviour, movement patterns and occupancy in 
sparsely inhabited areas suggesting that the Red Goshawk is unusually difficult to detect (DEWHA, 
2010), it has been conservatively concluded as having the potential to occur on site over the lifespan 
of the proposed action.  

4.10.4 Habitat assessment and mapping 
Red Goshawk rarely breeds in areas with fragmented vegetation. Breeding habitat is restricted to 
trees that are taller than 20m and within 1km of a watercourse or wetland.  

Red Goshawk foraging habitat must be open enough for fast hunting and manoeuvring in flight, but 
with enough cover for ambushing of prey. 

Potential breeding, foraging and roosting habitat for this species has been mapped despite the lack of 
observations during field surveys, lack of records within the Project Area and lack of preferred 
ecotones for the species within the Project Area, as the plateaus and plains are dominated by stunted 
ironbark (see Figure 4-16).  

With consideration given to the movement patterns of this species over the lifespan of the proposed 
action it was conservatively concluded that Red Goshawk has the potential to occur within the Project 
Area over the lifetime of the Project. Potential foraging habitat is associated with broad habitat type 
eucalypt woodland to open forest, while potential roosting and foraging habitat is associated with 
broad habitat types waterbodies and drainage features and woodland to open forest associated with 
ephemeral stream channels. Refer to this species likelihood of occurrence assessment for further 
detail (Appendix D). 
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4.10.5 Impact assessment 

4.10.5.1 Measures to avoid and minimise impacts. 
Mitigation and measurement measures to avoid and minimise impacts to Red Goshawk include: 

 As Habitat loss is the primary threat to Red Goshawk (DCCEEW 2023). Clearing of areas of any 
potential foraging, breeding and dispersal habitat will be minimised as much as practicable.  

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding micro-
habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if possible). If 
translocation is not possible, impacts to these areas will be avoided. 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species or known migratory species habitat, and such habitat will largely be avoided.  

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), Weed and Pest 
Animal Management Plan (WPAMP) and a draft Bird and Bat Management Plan (BBMP). 

The measures to mitigate bird collision risk with WTGs are detailed in the draft BBMP (Appendix F), 
however the brief mitigation measures include: reduce WTG lighting (to reduce invertebrate density) 
and use yellow or white light, continuous carcass removal from WTG areas, avoiding placement of 
WTG in areas of preferred bird and bat habitat. 

May et al. (2015) noted that birds may be discouraged from using WTG occupied areas by making 
this area less attractive or by making the area outside of that occupied by the WTG more attractive. 
Some of the measures included in the draft BBMP for the proposed action use this ideology, such as 
reducing invertebrate density in WTG areas to make these regions less attractive to insectivorous and 
seed-eating birds. 

It is noted that the results of future bird surveys and any evidence of threatened, migratory or raptor 
species in the Project Area, will be incorporated into future risk assessments and CRM within the draft 
BBMP. Therefore, the principle of Adaptive Management will be applied to ensure that any future risks 
identified are adequately reported, analysed and subsequently managed per the framework in the 
draft BBMP.  

4.10.5.2 Direct and indirect impacts 
The disturbance footprint will result in the removal of 188.9 ha of potential Red Goshawk habitat: 
consisting of 164.6 ha of potential foraging habitat and 24.3 of potential roosting and foraging habitat.  
This habitat mapping has been prepared adopting the precautionary principle to identify areas of 
potential habitat, noting that key elements such as preferred ecotones, larger roost trees and 
preferred foraging areas are absent.  This impact to potential habitat will not contribute to an 
significant impact to Red Goshawk, however indirect impacts associated with turbine strike may result 
in a significant impact in the event that an actual or potential collision with turbines is detected during 
the lifetime of the Project.  The Bird and Bat Management Plan (Appendix F) details the risk of turbine 
strike and management measures, including response triggers. Section 5.3 details significant impact 
thresholds, that if exceeded will trigger a significant impact assessment.  
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This species has been concluded as having the potential to occur within the Project Area, albeit very 
occasionally and at very low numbers. This is because the Project Area is within the distribution for 
the species, however there are no preferred ecotones present within the Project Area, as the plateaus 
and plains are largely dominated by stunted ironbark. There are no records within the Project 
Area/locality and no observations were made during field surveys. Therefore, it is considered unlikely 
that the proposed action will have an impact upon this species. As such, a significant impact 
assessment was not completed for this species, however the Bird and Bat Management Plan 
(Appendix F) addresses potential impacts associated with turbine strike on the event that a Red 
Goshawk is detected during the lifetime of the Project. 

4.11 Three-leaved Bosistoa 

4.11.1 Species profile and threats 
Three-leaved Bosistoa (Bosistoa transversa) occurs in wet and dry sclerophyll forests, rainforest and 
complex notophyll vine forest up to 300 metres altitude, on loamy basalt derived soils on steep slope. 
The species is associated with vegetation which includes Argyrodendron trifoliolatum, Syzygium 
hodgkinsoniae, Endiandra pubens, Dendrocnide photinophylla, Acmena ingens, Diploglottis australis 
and Diospyros mabacea. The Project Area is situated within its core distribution. The EPBC Act PMST 
also notes that Three-leaved Bosistoa or its habitat is “likely to occur within the area”. Three-leaved 
Bosistoa occurs from Mt Larcom, QLD in the north and to the Richmond River (NSW) in the south of 
its occupancy area. (Department of the Environment, Water, Heritage and the Arts (2008)). Three-
leaved Bosistoa is listed as Vulnerable under the EPBC Act. 

The key threats to Three-leaved Bosistoa include: 

 Land clearing; 

 Timber harvesting; 

 Habitat fragmentation; 

 Land management practices (i.e. grazing, fire regimes); and 

 Weed species invasion. 

4.11.2 Survey methods and effort 
Targeted flora surveys were conducted, consisting of timed meander surveys in accordance with the 
Flora Survey Guidelines - Protected Plants (Nature Conservation Act 1992) (DEHP 2014). In addition, 
60 habitat and vegetation assessments were completed within the Project Area in which 
representative sampling of Regional Ecosystems (RE) was undertaken. Data collected included a list 
of species present in each strata (canopy, subcanopy, shrub and groundcover) the presence and 
height of each strata, topographical features, assessment of water features, these assessments 
included quaternary assessments in accordance with Neldner et al. (2019) which also defined the 
boundaries of vegetation communities present within the Project Area. 

Targeted surveys and general habitat and vegetation assessments were conducted in habitat and 
vegetation communities that provides potential suitable habitat for Three-leaved Bosistoa. Vegetation 
communities surveyed included areas of vine thickets/ dry rainforest present on slopes, hilly terrain, 
and within gully lines which commonly featured species such as Brachychiton australis, Flindersia 
australis, Ficus spp and Araucaria cunninghamii,. No Three-leaved Bosistoa individuals were 
identified during the field surveys. 

The survey effort for Three-leaved Bosistoa is shown in Figure 4-17. 
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4.11.3 Survey results 
Three-leaved Bosistoa is listed as Vulnerable under the EPBC Act and has been concluded as likely 
to occur within the Project Area. The field surveys completed by ERM ecologists through 2021 - 2023 
did not identify any individuals or populations of Three-leaved Bosistoa within the Project Area, 
despite being undertaken during appropriate seasonal times for this species.  

There is one recent record in the locality, in Coalstoun Lakes National Park from 2016, 4 km south of 
the Project Area. Historic records exist for the species within and just adjacent to the Project Area (all 
dated from 1987-1992) with the Degilbo Timber Reserves 1 and 2. 

4.11.4 Habitat assessment and mapping 
The total habitat for Three-leaved Bosistoa has been mapped as part of Figure 4-18 and the total 
habitat within the Project Area is 130.5 ha which comprises the vine thicket/forests and rainforest 
broad habitat type. This habitat type shows evidence of cattle grazing, land clearing, fragmentation 
and weed infestation but is generally suitable as habitat. 
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4.11.5 Impact assessment 

4.11.5.1 Measures to avoid and minimise impacts 
Specific mitigation and management measures that have been designed to mitigate and manage 
impacts to Three-leaved Bosistoa as a result of the proposed action are detailed below. 

Avoid areas identified as habitat for Three-leaved Bosistoa at the design and micro-siting stages. 
Where disturbance to habitat has to occur, pre-clearance surveys will be conducted to identify any 
Three-leaved Bosistoa present. Individuals will be translocated to suitable areas (if possible). 

Pre-clearance surveys will be conducted by suitably quality ecologists (and botanists) as follows:  

 Investigation of potentially suitable broad habitat types (vine thicket/forests and rainforest broad 
habitat type) within the Project Area, and will include a buffer of 100 m around infrastructure 
locations;  

 The clearing limits will be traversed on foot to verify the presence of any Three-leaved Bosistoa 
populations; and 

 The habitat features, specific species locations and their GIS data will be recorded by licensed 
and suitably qualified ecologist team to guide avoidance measures imposed during clearing. 

Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans include 
a Vegetation Management Plan (VMP) and Weed and Pest Animal Management Plan (WPAMP). 

Vehicles, equipment, and infrastructure will be retained within the approved work zone to prevent 
unnecessary land, vegetation and species disturbance. 

Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

Weeds of National Significance (WONS) and Restrictive Invasive species will be identified and 
monitored in the Project Area; before, during construction and throughout the operation phase. 

A Weed and Pest Animal Management Plan will be developed and implemented for the proposed 
action. This will include measures such as vehicle wash downs, weed certification and obligations to 
remain on access tracks throughout the Project Area. 

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 
provisions, and local, state and national regulatory requirements. 

It is noted that the following relevant management plans are attached to this PD as follows:  

 Vegetation Management Plan (Appendix I); and 

 Weed and Pest Management Plan (Appendix J).  

4.11.5.2 Direct and indirect impacts 

Direct Impacts 
The proposed action will largely avoid areas of habitat for this species such that only 2.1 ha will be 
removed, or 1.6% of the total Three-leaved Bosistoa habitat within the Project Area. The quality of the 
habitat that is to be directly impacted is moderate. The vegetation in this broad habitat type is 
consistent of dense trees mainly dominated by Brachychiton australis, Flindersia australis and 
Araucaria cunninghamii, Ficus spp. along creek lines. There are only small pockets of this broad 
habitat type available throughout the Project Area, often surrounded by eucalypt woodlands and open 
forests that have grazing pressures and have undergone clearing historically.  
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Indirect Impacts 
The indirect impacts to the Three-leaved Bosistoa as a result of the proposed action are detailed in 
Table 4-19, detail on how the indirect impacts will be managed and any residual impact that will affect 
the Three-leaved Bosistoa, in particular if there is any reduction in habitat quality.  

Table 4-19: Indirect Impacts to the Three-leaved Bosistoa  

Indirect Impact  Management of Indirect Impacts Residual Impact on the Three-
leaved Bosistoa (i.e. Impact on 
Habitat Quality). 

Creating barriers 
to movement and 
dispersal 

 Construction activities and machinery will 
occur and stay within discrete work zones and 
not impact adjacent vegetation.  

 Rehabilitation of access tracks will occur once 
construction has been completed, to reduce 
impact from more than 12 m down to 6 m. 
Such rehabilitation will involve planting/natural 
regeneration of native species that are habitat 
for listed threatened species in the Project 
Area. 

 Infrastructure will be located to first avoid and 
then minimise the impacts of edge effects or 
dissecting tracts of native vegetation so that 
species dispersal is not significantly impeded. 

 The management of creating 
barriers to movement and 
dispersal will ensure that the 
Three-leaved Bosistoa is able 
to still disperse throughout the 
Project Area. Additionally, the 
proposed action will not 
remove or isolate habitat 
patches for the species 
altogether, only clearing in the 
areas necessary for proposed 
action infrastructure. 
Therefore, the indirect impact 
is likely to be minimised so as 
not to cause an indirect 
residual impact to the Three-
leaved Bosistoa. 

Noise, blasting, 
dust, runoff and 
erosion, including 
impacts to 
downstream 
environments 
affecting adjacent 
habitat areas 

 Dust will be minimised through engineering 
controls on machinery and other available 
dust suppression controls, such as sprinklers, 
covering stockpiles etc. Additionally, vehicle 
speed limits with adhere to speed limits to 
reduce dust generation.  

 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.   

 Where required, watercourse crossing points 
will be adequately stabilised to prevent 
erosion. Construction activities must not 
interfere or block natural drainage e.g. 
disturbing channel contours.   

 Sediment and erosion control to be managed 
in accordance with the Queensland Erosion 
and Sediment Control Plan. 

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

 The management measures 
proposed are likely to result in 
the reduction of the indirect 
impacts. Noise and dust will be 
minimised such that they are 
unlikely to disrupt the 
behaviours of the species. 
Impacts to watercourses will 
be stabilised to prevent 
erosion, and only occur in 
discrete work areas. These 
measures will ensure that the 
indirect impact is minimised so 
as to not cause an indirect 
residual impact to the Three-
leaved Bosistoa.  

Introduction or 
spread or weed 
and pest species 

 A Biosecurity Management Plan will be 
developed and implemented for the Project. 
This will include measures such as vehicle 
wash downs, weed certification and 
obligations to stick to access tracks 
throughout the Project Area.  

 Activities will be planned so that movement of 
vehicles, plant, machinery and equipment 
avoid moving between properties as required.  

 Access to a landholder’s property will not 
occur unless authorised under a land use 
agreement.  

 The management of the 
introduction or spread of weed 
and pest species through 
relevant Biosecurity measures 
including the weed 
washdowns, and monitoring 
procedures to identify and 
remove weed species. This is 
such that the indirect impact is 
likely to be minimised so as 
not to cause an indirect 
residual impact to the Three-
leaved Bosistoa. 
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Indirect Impact  Management of Indirect Impacts Residual Impact on the Three-
leaved Bosistoa (i.e. Impact on 
Habitat Quality). 

 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 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.  

Mortality or 
damage during 
construction and 
operations  

 Where required, individual plants will avoided 
as part of micro-siting and pre-clearance 
surveys, and any plants in the disturbance 
footprint which cannot be avoided will be 
safely translocated into preferred habitat. 

 No driving will occur in unauthorised areas 
and will be carried out at safe speeds that are 
designated for the disturbance footprint. 

 The management measures to 
mitigate direct fatality or injury 
during construction and 
operation will result in the 
successful avoidance of 
impact to the species. This is 
such that any Three-leaved 
Bosistoa found within the 
disturbance footprint in pre-
clearance surveys will either 
be avoided or be translocated 
to safer habitat such that no 
indirect residual impact will 
result to the Three-leaved 
Bosistoa.   

Fragmentation of 
habitat and 
connectivity areas 

 Infrastructure will be located preferentially to 
avoid or minimise edge effects or dissecting 
tracts of native vegetation. 

 Turbines will maximise the use of areas that 
are less vegetated to avoid and minimise 
clearing of mature trees.  

 Clear marking of areas to be impacted and 
non-impacted, ensuring that the clearing 
footprint does not extend further than 
expected to create unnecessary 
fragmentation. 

 The management of potential 
indirect fragmentation will 
ensure that the Three-leaved 
Bosistoa habitat is still 
connected throughout the 
Project Area. Additionally, the 
proposed action will not 
remove or isolate habitat 
patches altogether, only 
clearing in the areas 
necessary for proposed action 
infrastructure and will not 
fragment habitat connectivity. 
Therefore, the indirect impact 
is likely to be minimised so as 
not to cause an indirect 
residual impact to the Three-
leaved Bosistoa. 

Table 4-19 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. These mitigation measures for indirect impacts are detailed as part of Section 
6. Therefore, such indirect impacts will be considered as part of the significant impact assessment for 
this species, but are concluded as not likely to contribute to a significant impact to the species. The 
main thing to note is that any individuals that are found during pre-clearance field surveys, will be 
avoided or translocated to a safer habitat area that is not to be indirectly impacted. This is such that 
there will be no residual impact, and no individuals lost as a result of the proposed action.  
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4.11.5.3 Significant impact assessment 
The significant impact guidance for a Vulnerable species in SIG 1.1, refers to impacts to ‘important 
populations’ of a species (DoE, 2013). Important population is defined as a population that is 
necessary for a species’ long-term survival and recovery. This may include populations identified in 
recovery plans and/or are: 

 Key source populations either for breeding or dispersal;  

 Populations that are necessary for maintaining genetic diversity; and/or  

 Populations that are near the limit of the species’ range (DoE 2013). 

This species was not concluded to be an important population in the Project Area and the surrounding 
landscape due to the following reasons. Firstly, there is limited suitable habitat for this species in the 
Project Area. Additionally, this species was not sighted in the field investigations. However, records do 
exist within the Project Area, and various records are present throughout the locality. 

Proposed action works will largely avoid the areas of dense wet vegetation utilised by the Three-
leaved Bosistoa. The proposed action layout and design has been assessed in the following ways. 
Initially, field investigations and mapping have designated a total of 130.5 ha of Three-leaved 
Bosistoa habitat within the Project Area. From this, the first component of the layout design phase 
was to avoid remnant vegetation identified as Three-leaved Bosistoa habitat. This included avoiding 
potential habitat for the species based on ground-truthed vegetation surveys. The second component 
of the layout design will involve on the ground micro-siting that may result in infrastructure locations 
being adjusted to avoid vegetation that act as potential habitat for Three-leaved Bosistoa. This 
ensures that maximum avoidance of impact is assured for this species within the Project Area. 

A significant impact assessment based on guidance provided in the SIG 1.1 Guidelines for a 
Vulnerable species, is presented in Table 4-20 

Table 4-20: Significant Impact Assessment for Three-leaved Bosistoa 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on a Vulnerable species if there is a real chance or 
possibility that it will: 

Lead to a long-
term decrease in 
the size of an 
important 
population of a 
species, 

The amount of habitat to be directly impacted during construction is 2.1 
ha, or 1.6% of the total amount of Three-leaved Bosistoa habitat within 
the Project Area. The impact will be clearing of small amounts of remnant 
patches along with small amounts of linear clearing. The Project Area will 
remain connected to adjacent, larger remnant forests, like Mount Walsh 
National Park.  
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP).  
Therefore, the proposed action is unlikely to lead to a long-term decrease 
in the size of the population.    

No 

Reduce the area 
of occupancy of 
an important 
population, 

The proposed action will not lead to a reduced area of occupancy of the 
species, because only 2.1 ha, or 1.6% of total Three-leaved Bosistoa 
habitat within the Project Area, will be directly impacted during 
construction. The clearing of such small areas across the landscape, 
which will not remove habitat patches altogether will ensure that the area 
of occupancy remains the same.  

No 
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Criteria Description Criteria 
Triggered? 

Fragment an 
existing important 
population into 
two or more 
populations, 

The direct impact of clearing up to 2.1 ha, or 1.6% of the total Belson’s 
panic habitat will not fragment existing populations. This clearing impact 
will only remove small fragments of habitat patches, as well as small 
linear fragment of habitat, within the Project Area. Such small clearings 
will ensure that Three-leaved Bosistoa habitat remains connected, both 
within and outside of the Project Area.  
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP).  
Therefore, the proposed action is unlikely to fragment an existing 
important population into two or more populations. 

No 

Adversely affect 
habitat critical to 
the survival of a 
species, 

This habitat for Three-leaved Bosistoa within the Project Area has been 
concluded to be habitat critical to the survival of the species. This is 
because of the presence of riparian fringing vegetation and records 
occurring within the Project Area.  
Nonetheless, the impact will not adversely affect the habitat critical to the 
survival of the species. This is because clearing will occur in such small 
proportions of the larger landscape, accounting for 1.6% of Three-leaved 
Bosistoa habitat. The initial avoidance of habitat in the design phase, as 
well as further on the ground micro siting ensure that Three-leaved 
Bosistoa habitat remains for successful dispersal of the species.   
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP).  
Therefore, the proposed action is likely to adversely affect habitat critical 
to the survival of the species. 

No 

Disrupt the 
breeding cycle of 
an important 
population, 

The direct impacts during construction of clearing will only occur to 1.6% 
of the total Three-leaved Bosistoa habitat within the Project Area. The 
small clearings throughout the Project Area, as well as the design and 
micro siting efforts to avoid Three-leaved Bosistoa habitat and individual 
species encountered, will not reduce the germination cycle of the 
species.  
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP). 
Thus, the species will still be able to successfully germinate in the Project 
Area.  

No 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or 
quality of habitat 
to the extent that 
the species is 
likely to decline, 

The direct impact of clearing has been calculated as 2.1 ha, or 1.6% of 
the total Three-leaved Bosistoa habitat within the Project Area. Thus, only 
a very small amount of habitat will be removed in relation to the larger 
context of the landscape. The habitat within the Project Area will remain 
connected to larger remnant patches outside of the Project Area.  
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP). 
Thus, the small amounts of clearing in the larger context of the landscape 
will not remove/isolate or decrease the quality of habitat that would result 
in species decline.   

No 
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Criteria Description Criteria 
Triggered? 

Result in invasive 
species that are 
harmful to an 
endangered 
species becoming 
established in the 
endangered 
species’ habitat, 

Invasive species such as prickly pear (Opuntia spp.) and common 
lantana (Lantana camara) are common weeds encountered Queensland 
and are particularly harmful to native, threatened plants. Both of these 
invasive species are known to occur in the Project Area. The proposed 
action activities during construction and operation will adopt and follow 
Biosecurity measures that ensure that further invasive species are not 
introduced into the Project Area.  
Indirect impacts to the Three-leaved Bosistoa within disturbance footprint 
during construction and operation (e.g. weed and pest introductions, 
erosion, habitat fragmentation, noise and dust emissions), will be 
minimised through construction environmental management measures as 
well as operational management plans (i.e. BBMP, VMP, FMP). 
Therefore, the proposed action is unlikely to result in invasive species 
that are harmful to the species becoming established in the species’ 
habitat. 

No 

Introduce disease 
that may cause 
the species to 
decline, or 

There is currently limited evidence of diseases causing detrimental 
effects on Three-leaved Bosistoa populations in Queensland. There is 
also no evidence to suggest the proposed disturbance would introduce a 
disease that would cause the species to decline. Additionally, precautions 
will be taken to ensure that the spread of disease does not occur. This 
includes following biosecurity measures and ensuring proper personal 
protection equipment (PPE) is worn by construction workers.  
Therefore, the proposed action is unlikely to introduce disease that may 
cause the species to decline. 

No 

Interfere with the 
recovery of the 
species. 

Given the lack of recent records within the Project Area, it is unlikely that 
the proposed action will interfere with the recovery of the species. 
There is no formal adopted, or made, Recovery Plans for this species. 
However, the small and spread amount of clearing of remnant patches 
and linear areas, will not affect the recovery of this species.  

No 

Significant Impact: Not Significant 

4.11.5.4 Residual impacts and offset requirements 
Table 4-19 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. Indirect impacts were considered as part of the significant impact assessment 
for this species and are concluded as unlikely to contribute to a significant impact to the species. It is 
important to note is that any individuals or populations that are found during pre-clearance field 
surveys, will be avoided through micrositing or translocated to a suitable habitat area that is not to be 
directly or indirectly impacted. As such there will be no residual impact, and no individuals lost as a 
result of the proposed action. Therefore, no offset is required. 

4.12 Cycas megacarpa 
4.12.1 Species profile and threats 
Cycas megacarpa is found in woodland, open woodland and open forests, often in conjunction with a 
grassy understory. This species is found in habitat dominated by Eucalyptus crebra and Corymbia 
citriodora as well as C. erythrophloia, E. melanophloia and Lophostemon confertus. This species 
often grows on undulating to hilly terrain at an altitude of 40–680 m. The soil is typically a well-
draining rocky or shallow clay, clay/loam, derived from acid volcanic, ironstone or mudstone 
(Queensland Herbarium, 2007). Cycas megacarpa occurs from Bouldercombe in the north and to 
near Woolooga in the south of its occupancy area. The recovery plan for the cycads which includes 
Cycas megacarpa states there is a record near Kilkivan that is no longer extant and that Cycad 
species were disappearing from the Mt Perry district (located near the Project Area), in 2003 they 
were considered rare and only present in very small populations in that area. (Queensland Herbarium, 
2007). Cycas megacarpa is listed as Endangered under the EPBC Act. 
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The key threats to Cycas megacarpa include: 

 Land clearing; 

 Harvesting (both illegal and legal), including seed harvesting; 

 Loss of genetic variation; 

 Land management practices; and 

 Drought. 

4.12.2 Survey methods and effort 
There is one historical record of C. megacarpa within the Project Area, dated from 1984 (ALA). It 
should be noted that the spatial uncertainty of this record is 10km. (The record states: due to 
sensitivity concerns, the coordinates of this record have been generalised; generalised to 10km by 
QLD DEHP). 

Eight targeted field surveys totalling eight people hours, within habitat suitable for Cycas megacarpa 
were conducted from February 6th to 10th in 2023, which were aimed at further determining the 
presence of C. megacarpa within the Project Area. Targeted flora surveys were conducted, consisting 
of timed meander surveys in accordance with the Flora Survey Guidelines - Protected Plants (Nature 
Conservation Act 1992) (DEHP 2014). In addition, 60 habitat and vegetation assessments were 
completed within the Project Area in which representative sampling of Regional Ecosystems (RE) was 
undertaken. Data collected included a list of species present in each strata (canopy, subcanopy, 
shrub and groundcover) the presence and height of each strata, topographical features, assessment 
of water features, these assessments included quaternary assessments in accordance with Neldner 
et al. (2019) which also defined the boundaries of vegetation communities present within the Project 
Area. 

Targeted surveys and general habitat and vegetation assessments were conducted in habitat and 
vegetation communities that provides potential suitable habitat for Cycas megacarpa. Vegetation 
communities surveyed included areas of eucalypt woodland to open forest, present on slopes and 
hilly terrain, which commonly featured species such as Eucalyptus crebra and Corymbia citriodora 
which are associated with Cycas megacarpa habitat. No Cycas megacarpa specimens were identified 
during the field surveys. 

The survey effort for Cycas megacarpa is shown in Figure 4-19. 
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4.12.3 Survey results 
There was evidence of land clearing, cattle grazing and a history of fire within the Project Area, 
including within areas of suitable habitat for Cycas megacarpa and surrounding the C. megacarpa 
record from 1984 which may have impacted previous specimens if there were to be present.  

Approximately 35 Macrozamia mountperriensis were recorded during this survey, which have similar 
habitat requirements to the C. megacarpa such as eucalypt woodland to open forest, growing on 
slopes and hilly terrain.  

Potentially due to the evidence of land clearing, fire history no Cycas megacarpa specimens were 
observed during the 60 vegetation and habitat assessments conducted in addition to the targeted 
flora surveys. It was concluded that Cycas megacarpa has potential to occur within the Project Area 
due to the large area of potential suitable habitat present within the Project Area. 

4.12.4 Habitat assessment and mapping 
Potential suitable habitat that may contain Cycas megacarpa has been identified in the Project Area in 
the form of eucalypt woodland to open forest. This habitat type shows evidence of cattle grazing, land 
clearing and weed infestation but is generally in a moderate condition. 2,684 ha of potential habitat for 
Cycas megacarpa has been identified and mapped within the Project Area, and is displayed in Figure 
4-20.  

4.12.4.1  Discussion of Habitat  
Cycas megacarpa is found in woodland, open woodland and open forests, often in conjunction with a 
grassy understory. This species is found in habitat dominated by Eucalyptus crebra and Corymbia 
citriodora as well as C. erythrophloia, E. melanophloia and Lophostemon confertus. This species 
often grows on undulating to hilly terrain at an altitude of 40–680 m. The soil is typically a well-
draining rocky or shallow clay, clay/loam, derived from acid volcanic, ironstone or mudstone 
(Queensland Herbarium, 2007). 

Eucalypt woodland to open forest that could act as potential habitat for Cycas megacarpa has been 
identified and mapped within the Project Area. This habitat type totals 2,684 ha in which 193.5 ha 
(7.2%) is within the proposed footprint within the Project Area. This habitat type shows evidence of 
cattle grazing, land clearing and weed infestation. 

4.12.4.2  Assessment of Local Population  
As detailed above, the field survey conducted in February 2023 observed no C. megacarpa within the 
Project Area. Additionally, there are also no records for this species within the past 20 years, within 
the Project Area and only two records of species exist within the locality (10 km buffer of the Project 
Area) dated from 1990 and 2003.  Despite evidence of land clearing, fire history and no Cycas 
megacarpa specimens being observed during the 60 vegetation and habitat assessments conducted 
in addition to the targeted flora surveys it was concluded that potential suitable habitat for Cycas 
megacarpa occurs throughout the Project Area and has potential to occur within the Project Area. 
Therefore, an impact assessment has been conducted against the relevant SIG 1.1 for an Endangered 
Species.   
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4.12.5 Impact assessment 

4.12.5.1 Measures to avoid and minimise impacts 
Mapping and protecting habitat for Cycas megacarpa and avoiding impacts as much as practicable in 
the Project Area, is a key element of how impacts to Cycas megacarpa will be avoided. Habitat loss is 
globally recognised as the greatest threat to threatened species, including Cycas megacarpa 
(Queensland Herbarium, 2007), and land clearing is a significant contributor to this (Neldner et al. 
2017).  

The National Multi-species Recovery Plan for the cycads (Queensland Herbarium, 2007) states that 
land clearing is a key threat to Cycas megacarpa, additionally a number of studies have found 
detrimental impacts of land clearing on a number of threatened species due to direct and indirect 
impacts as well as by exacerbating other threatening processes (Neldner et al. 2017). By limiting the 
area of habitat to be cleared for the proposed action to the minimum required, the impacts to 
threatened species can be avoided as much as practicable.  

Specific mitigation and management measures that have been designed to mitigate and manage 
impacts to Cycas megacarpa as a result of the proposed action are detailed below. 

Avoiding areas identified as habitat for Cycas megacarpa at the design and micro-siting stages. 
Where disturbance to habitat has to occur, pre-clearance surveys will be conducted to identify any 
Cycas megacarpa. Individuals will be translocated to suitable areas (if possible). 

Pre-clearance surveys will be conducted by suitably quality ecologists (and botanists) as follows:  

 Investigation of potentially suitable broad habitat types (Eucalypt woodlands to open forest) within 
the Project Area, and will include a buffer of 100 m around infrastructure locations;  

 The clearing limits will be traversed on foot to verify the presence of any Cycas megacarpa 
populations; and 

 The habitat features, specific species locations and their GIS data will be recorded by licensed 
and suitably qualified ecologist team to guide avoidance measures imposed during clearing. 

Vehicles, equipment, and infrastructure will be retained within the approved work zone to prevent 
unnecessary land, vegetation and species disturbance. 

Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

WONS and Restrictive Invasive species will be identified and monitored in the Project Area; before, 
during construction and throughout the operation phase. 

A Weed and Pest Animal Management Plan will be developed and implemented for the Proposed 
action. This will include measures such as vehicle wash downs, weed certification and obligations to 
remain on access tracks throughout the Project Area. 

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 
provisions, and local, state and national regulatory requirements. 

It is noted that the following relevant management plans are attached to this PD as follows:  

 Vegetation Management Plan (Appendix I); and 

 Weed and Pest Management Plan (Appendix J).  

4.12.5.2 Direct and indirect impacts 
Table 4-21 shows that direct impacts occur, such that there is a reduction in the total amount of 
habitat available for the species in the disturbance footprint. Therefore, such direct impacts will be 
considered as part of the significant impact assessment for this species. 
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Table 4-21 Direct Impacts to the Cycas megacarpa 
 Potential Habitat 

Total Amount of Habitat to be 
Impacted 

193.5ha  

% Amount of Total Habitat to be 
Impacted 

7.2% 

Quality of Habitat to be Impacted  Habitat is generally in moderate condition. The eucalypt 
woodlands to open forests upon the elevated and 
undulating areas were often in better condition that those 
that were closer to cleared agricultural land habitat type. 

 Potential habitat for Cycas megacarpa shows evidence of 
cattle grazing, land clearing and weed infestation. 

The indirect impacts to Cycas megacarpa as a result of the proposed action are detailed in Table 
4-22. Table 4-22 also details how the indirect impacts will be managed and any residual impact that 
will affect Cycas megacarpa, in particular if there is any reduction in habitat quality. 

Table 4-22 Indirect Impacts to Cycas megacarpa 
Indirect Impact  Management of Indirect Impacts Residual Impact on Cycas 

megacarpa (i.e. Impact on 
Habitat Quality). 

Blasting, dust, 
runoff and 
erosion, including 
impacts to 
downstream 
environments 
affecting adjacent 
habitat areas 

 Where required, watercourse crossing points 
will be adequately stabilised to prevent 
erosion. Construction activities must not 
interfere or block natural drainage e.g. 
disturbing channel contours.   

 Sediment and erosion control to be managed 
in accordance with the Queensland Erosion 
and Sediment Control Plan. 

 Impacts to watercourses will be 
stabilised to prevent erosion, and 
only occur in discrete work areas. 
These measures will ensure that the 
indirect impact is minimised so as to 
not cause an indirect residual 
impact to Cycas megacarpa  

Introduction or 
spread or weed 
and pest species 

 A Biosecurity Management Plan will be 
developed and implemented for the Proposed 
action. This will include measures such as 
vehicle wash downs, weed certification and 
obligations to stick to access tracks 
throughout the Project Area.  

 Activities will be planned so that movement of 
vehicles, plant, machinery and equipment 
avoid moving between properties as required.  

 Access to a landholder’s property will not 
occur unless authorised under a land use 
agreement.  

 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 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.  

 The management of the introduction 
or spread of weed and pest species 
through relevant Biosecurity 
measures including the weed 
washdowns, and monitoring 
procedures to identify and remove 
weed species. This is such that the 
indirect impact is likely to be 
minimised so as not to cause an 
indirect residual impact to Cycas 
megacarpa 
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Indirect Impact  Management of Indirect Impacts Residual Impact on Cycas 
megacarpa (i.e. Impact on 
Habitat Quality). 

Fragmentation of 
habitat and 
connectivity areas 

 Infrastructure will be located preferentially to 
avoid or minimise edge effects or dissecting 
tracts of native vegetation. 

 Turbines will maximise the use of areas that 
are less vegetated to avoid and minimise 
clearing of mature trees.  

 Clear marking of areas to be impacted and 
non-impacted, ensuring that the clearing 
footprint does not extend further than 
expected to create unnecessary 
fragmentation. 

 The management of potential 
indirect fragmentation will 
ensure that higher quality 
habitat is preserved as much 
as practicable throughout the 
Project Area. Additionally, the 
proposed action will not 
remove or isolate habitat 
patches altogether, only 
clearing in the areas 
necessary for proposed action 
infrastructure and will not 
fragment habitat connectivity. 
Therefore, the indirect impact 
is likely to be minimised so as 
not to cause an indirect 
residual impact to Cycas 
megacarpa 

Table 4-22 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. These indirect impacts will be considered as part of the significant impact 
assessment for this species but are concluded as not likely to contribute to a significant impact to the 
species. 

4.12.5.3 Significant impact assessment 
The significant impact guidance for a Vulnerable species in SIG 1.1, refers primarily to impacts to 
populations of a species (DoE, 2013). This species was not identified in the Project Area, and thus 
there is no known population of the species existing in the Project Area. Furthermore, the SIG 1.1 
also reference ‘habitat critical to the survival’ of an endangered species. For Cycas megacarpa, 
habitat critical to the survival of the species is habitat where remaining viable populations occur 
(Queensland Herbarium, 2007). As no known populations occur in the Project Area, there is no 
habitat critical to the survival of this species in the Project Area. 

The species was considered as having the potential to occur in the Project Area due to a 1984 record 
of the species in the locality, and the presence of preferred habitat in the Project Area. However, 
given that no current population of the species exists, and potential habitat for the species is largely 
avoided by the proposed actions (193.5 ha within disturbance footprint of total 2684 ha potential 
habitat in the Project Area), it is unlikely that significant impacts will occur to the species. Additionally, 
the potential habitat for Cycas megacarpa is already in a degraded state due to weed infestation and 
cattle grazing. 

Table 4-23 provides the comprehensive assessment for Cycas megacarpa against the SIG 1.1 for an 
Endangered species under the EPBC Act. 

It was concluded that the proposed action is unlikely to lead to a long-term decrease in population, 
reduce area of occupancy or adversely affect habitat critical to the survival of Cycas megacarpa, and 
is unlikely to lead to a significant impact. 
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Table 4-23: Cycas megacarpa Significant Impact Assessment 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

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

The amount of potential habitat, to be directly cleared in the Project Area 
is 193.5 ha. This direct impact will be clearing of small amounts of 
remnant vegetation and linear corridors for the construction of proposed 
action infrastructure. Mitigation measures such as pre-clearance surveys 
will ensure that any Cycas megacarpa individuals or populations are 
identified and mitigation measures put in place such as micro-siting to 
avoid impacts to Cycas megacarpa. There is a lack of recent records for 
Cycas megacarpa in the Project Area and locality, and no individuals or 
populations were identified during field surveys.  
Furthermore, indirect impacts to Cycas megacarpa within disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise), will be minimised 
through construction environmental management measures as well as 
operational management plans (i.e. VMP, FMP). 
Therefore, it is unlikely that the removal of 193.5 ha potential habitat will 
lead to a decrease in the size of any Cycas megacarpa population.  

No 

Reduce the area of 
occupancy of the 
species 

The proposed action will not lead to a reduced area of occupancy of the 
species, during pre-clearance surveys any Cycas megacarpa individuals 
or populations will be identified and avoided. The minimum area of 
occupancy for Cycas megacarpa is 2527 km (Queensland Herbarium, 
2007). Thus, the clearing of potentially suitable habitat that is unoccupied 
is unlikely to reduce the area of occupancy for the species.  

No 

Fragment an 
existing population 
into two or more 
populations 

The clearing of 193.5ha of potentially suitable habitat will not fragment 
existing populations, as any Cycas megacarpa individuals or populations 
within the Project Area will be identified and avoided; through micro-siting 
and project design.  
Furthermore, indirect impacts to Cycas megacarpa within the disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise), will be minimised 
through construction environmental management measures as well as 
operational management plans (i.e. VMP, FMP). 

No 

Adversely affect 
habitat critical to the 
survival of a 
species 

While potential habitat for Cycas megacarpa has been mapped to occur 
within the Project Area, it is not regarded as habitat critical to the survival 
of the species. According to National Multi-species Recovery Plan for the 
cycads (Queensland Herbarium, 2007) habitat critical to survival is 
classified as habitat where remaining viable populations occur. A 
minimum viable population is considered to be between 3500 and 4500 
plants (Queensland Herbarium, 2007). This is on the basis that no Cycas 
megacarpa was identified within the Project Area during the five separate 
field surveys, including targeted surveys for the species.If any 
populations are identified during pre-clearance surveys these will be 
avoided through micro-siting and project design. 
Furthermore, indirect impacts to Cycas megacarpa within the disturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise), will be minimised 
through construction environmental management measures as well as 
operational management plans (i.e. VMP, FMP).  
The direct impact of clearing 193.5ha of potential habitat within the 
disturbance footprint is equal to 7.2% of the potential habitat for Cycas 
megacarpa available in the Project Area. The direct clearing of potential 
habitat will not adversely affect habitat critical to the survival of the 
species. 

No  
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Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

Disrupt the 
breeding cycle of a 
population 

There is a lack of recent Cycas megacarpa records in the Project Area 
and locality and no Cycas megacarpa was identified occurring within the 
Project Area. The impacts of direct impacts during construction will 
remove 193.5ha of potential habitat within the disturbance footprint. This 
is only 7.2% of the total potential habitat within the Project Area. There is 
a lack of information available on dispersal or recruitment of Cycas 
megacarpa however Cycads generally have limited dispersal of seeds 
due to few vertebrate dispensers of seed or fruit existing in Australia 
(Queensland Herbarium, 2007).  
Therefore, the development of the proposed action is unlikely to impact 
the breeding cycle due to the limited amount of impacted habitat and the 
presence of potential habitat across the Project Area and locality. The 
removal of a small percentage of potential habitat will not likely disrupt 
the breeding cycle of this species. 

No 

Modify, destroy, 
remove, isolate or 
decrease the 
availability or quality 
of habitat to the 
extent that the 
species is likely to 
decline 

There will be removal of 193.5ha of potential Cycas megacarpa habitat 
within the disturbance footprint. This is a small proportion of habitat to be 
removed (7.2%) in relation to the larger context of habitat available in the 
Project Area. The habitat within the Project Area is already disturbed as a 
result of farming practices (such as grazing and fire) and previous 
clearing.  
Furthermore, indirect impacts to Cycas megacarpa within thedisturbance 
footprint during construction and operation (e.g. weed and pest 
introductions, erosion, habitat fragmentation, noise), will be minimised 
through construction environmental management measures as well as 
operational management plans (i.e. VMP, FMP). 
Therefore, the proposed action will not modify, destroy or decrease the 
availability or quality of potential habitat to the extent that the species will 
decline.  

No 

Result in invasive 
species that are 
harmful to a 
critically 
endangered or 
endangered 
species becoming 
established in the 
endangered or 
critically 
endangered 
species’ habitat 

The proposed action activities during construction and operation will 
adopt and follow Biosecurity measures, including development and 
adherence to a Biosecurity Management Plan, that will ensure that further 
invasive species are not introduced into the Project Area. Furthermore, it 
is unlikely that the proposed action will increase the abundance of 
invasive species. 

No 

Introduce disease 
that may cause the 
species to decline 

There is no evidence to suggest the construction and/or operational 
activities would introduce a disease, or pathogen that would pose a risk 
to Cycas megacarpa. Additionally, precautions will be taken to ensure 
that the spread of disease does not occur, as detailed in a Biosecurity 
Management Plan. This includes following biosecurity measures and 
ensuring proper personal protection equipment is worn by construction 
workers and vehicle washdowns before entering the Project Area.  

No 

Interfere with the 
recovery of the 
species 

Recovery objectives for Cycas megacarpa include: 
 Protect existing populations; 
 Search for the existence of further populations of all species; 
 Prevent loss of individuals and populations from legal harvesting and 

salvage; 
 Prevent loss of individuals, plant parts and seeds to illegal harvesting 

and destruction; 
 Determine habitat, ecological and reproductive needs; and 
 Populations managed according to the best available knowledge. 

No 
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Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on an Endangered species if there is a real chance or 
possibility that it will: 

The disturbance footprint will only impact a small portion of Cycas 
megacarpa habitat within the Project Area. In addition any populations 
identified within the Project Area will be recorded and avoided. Therefore, 
the development does not interfere with the recovery objectives for the 
species.  

4.12.5.4 Residual impacts and offset requirements 
Table 4-22 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. Indirect impacts were considered as part of the significant impact assessment 
for this species but are concluded as not likely to contribute to a significant impact to the species. It is 
important to note is that any individuals or populations that are found during pre-clearance field 
surveys, will be avoided through micrositing or translocated to a suitable habitat area that is not to be 
directly or indirectly impacted. As such there will be no residual impact, and no individuals lost as a 
result of the proposed action and no offset is required.  

4.13 Rufous Fantail 

4.13.1 Species profile and threats 
The Rufous Fantail mostly utilises moist forests. In east and south-east Australia, the Rufous Fantail 
mainly inhabits wet sclerophyll forests, often in gullies dominated by eucalypts such as tallow-wood 
(Eucalyptus microcorys) and mountain grey gum (E. cypellocarpa) (Higgins et al., 2006). When on 
passage, they are sometimes recorded in drier sclerophyll forests and woodlands, including Spotted 
Gum (E. maculata), yellow box (E. melliodora), ironbarks or stringybarks, often with a shrubby or 
heath understorey (Higgins et al. 2006).  

The main threat to populations of Rufous Fantail is fragmentation and loss of core moist forest 
breeding habitat through land clearing and urbanisation; especially forest remnants and corridors 
along the species' migration routes (Huggett 2000, DCCEEW, 2023). 

4.13.2 Survey methods and effort 
The broad vegetation communities and habitats listed below were the areas targeted for Rufous 
Fantail effort. Those being: 

 Eucalypt woodland to open forest;  

 Vine forest/thickets and rainforest;  

 Waterbodies and drainage features; and 

 Woodland to open forest associated with ephemeral stream channels.  
The methods as described in Section 3.5 were undertaken to sample within these habitat types. 

Field investigations across the Project Area included six field surveys that involved the following 
techniques to identify the presence of Rufous Fantail and mapping of areas of Rufous Fantail habitat:  

 Six separate survey events were undertaken across 2021-2023: 
- 2021 surveys (x1) (1x) Spring  
- 2022 survey (x4) – (1x) Summer, (2x) Autumn (1x) Winter 
- 2023 survey (x1) – (1x) Summer 
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 Dawn and dusk timed surveys (20 mins), bird utilisations surveys across >30 sampling locations 
in the Project Area. 

 Roaming searches were also conducted while traversing the Project Area in between survey 
locations on foot and by vehicle, over the six separate field investigations. 

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. Many of these locations are from positive vantage points (such as plateau and cliff 
edges) for the express purpose of exposure to raptor sightings.  

Searches for characteristic nests of the Rufous Fantail were conducted while completing vegetation 
and habitat assessments. 60 vegetation community and habitat assessments were completed over 
the six survey periods. 

Roaming searches were also conducted while traversing the Project Area in between survey locations 
on foot and by vehicle, over the six separate field investigations.  

A total of 91 separate bird surveys, undertaken by an average of two ecologists to make for 3,640 bird 
survey minutes. 

The survey effort for Rufous Fantail is shown in Figure 4-21.  
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4.13.3 Survey results 
The Rufous Fantail has been concluded as known to occur in the Project Area, as an individual was 
observed by ERM during the April 2022 field survey. The species was identified in dense vegetation, 
along a drainage line in the north of the Project Area. 

Field surveys confirmed that habitat exists along some major drainage lines within the Project Area. 
Within the Project Area there is a lack of preferred species in the tree canopy of eucalypt forests 
present, and an absence of wet sclerophyll forests for roosting habitat. Dispersal and foraging habitat 
exists along densely vegetated gully lines within the Project Area. The high level of disturbance (e.g., 
weeds and introduced predators) to these existing habitats means they are in all probability only 
utilised for movement by these species and not for breeding. Ground-truthed surveys have identified 
130.5 ha of Rufous Fantail foraging and dispersal habitat within the Project Area. This habitat is made 
up of the broad habitat type of vine forest/thickets and rainforest and is shown on Figure 4-22. 

4.13.4 Habitat assessment and mapping 
Suitable habitat that may be used for foraging and dispersal purposes by rufous whistler has been 
identified in the Project Area in the form of vine forest/thickets and rainforest. However, the high level 
of disturbance (e.g., weeds and introduced pest species) to the existing habitat within the Project Area 
means they are likely only utilised for movement by these species and not for breeding. There is a 
lack of preferred species in the tree canopy of eucalypt forests present, and an absence of wet 
sclerophyll forests for roosting and foraging habitat. 130.5 ha of foraging and dispersal habitat has 
been identified and mapped within the Project Area, and is displayed in Figure 4-22 and Figure 4-23.  
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4.13.5 Impact assessment 

4.13.5.1 Measures to avoid and minimise impacts. 
Mitigation and measurement measures to avoid and minimise impacts to Rufous Fantail include: 

 As Habitat loss and fragmentation is the primary threat to rufous whistler (DCCEEW 2023). 
Clearing of areas of potential foraging and dispersal habitat will be minimised as much as 
practicable.  

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts of 
native vegetation. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding micro-
habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species or known migratory species habitat, and such habitat will largely be avoided.  

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

4.13.5.2 Direct and indirect impacts 

Direct Impacts  
The direct impacts to the Rufous Fantail will be the clearing of foraging and dispersal habitat during 
the construction phase of the proposed action. The disturbance footprint will decrease in size during 
the operations phase, particularly where areas are subject to progressive regeneration. The direct 
impact to Rufous Fantail, has been detailed in Table 4-24.  

Table 4-24: Direct Impacts to the Rufous Fantail 
 Foraging and Dispersal Habitat 

Total Amount of Habitat to 
be Impacted 

2.1 ha 

% Amount of Total Habitat 
to be Impacted 

1.6% 

Quality of Habitat to be 
Impacted 

 Vine forest/thickets and rainforests occur is found within the Project Area 
in gullies and drainage lines, including creeks in low lying areas and 
occasionally on slopes and hilly areas.    

 The high level of disturbance (e.g., weeds, cattle grazing and introduced 
predators) to these existing habitats means they are in all probability 
only utilised for movement by these species and not to breed. 

Indirect Impacts  
The indirect impacts to the Rufous Fantail as a result of the proposed action are detailed in Table 
4-25. Table 4-25 also details how the indirect impacts will be managed and any residual impact that 
will affect the Rufous Fantail, in particular if there is any reduction in habitat quality.  
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Table 4-25: Indirect Impacts to the Rufous Fantail 

Indirect Impact  Management of Indirect Impacts Residual Impact on the Rufous 
Fantail (i.e. Impact on Habitat 
Quality). 

Creating barriers 
to movement and 
dispersal 

 Construction activities and machinery will occur 
and stay within discrete work zones and not 
impact adjacent vegetation.  

 Rehabilitation of access tracks will occur once 
construction has been completed, to reduce 
impact from more than 12 m down to 6 m. Such 
rehabilitation will involve planting/natural 
regeneration of native species that are habitat for 
listed threatened species in the Project Area. 

 Infrastructure will be located to first avoid and 
then minimise the impacts of edge effects or 
dissecting tracts of native vegetation so that 
species dispersal is not significantly impeded. 

 The management of creating 
barriers to movement and 
dispersal will ensure that the 
Rufous Fantail is able to still 
disperse throughout the 
Project Area. Additionally, the 
proposed action will not 
remove or isolate habitat 
patches altogether, only 
clearing in the areas 
necessary for proposed action 
infrastructure. Therefore, the 
indirect impact is likely to be 
minimised so as not to cause 
an indirect residual impact to 
the Rufous Fantail. 

Noise, blasting, 
dust, runoff and 
erosion, including 
impacts to 
downstream 
environments 
affecting adjacent 
habitat areas 

 Dust will be minimised through engineering 
controls on machinery and other available dust 
suppression controls, such as sprinklers, 
covering stockpiles etc. Additionally, vehicle 
speed limits with adhere to speed limits to reduce 
dust generation.  

 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.   

 Where required, watercourse crossing points will 
be adequately stabilised to prevent erosion. 
Construction activities must not interfere or block 
natural drainage e.g. disturbing channel contours.   

 Sediment and erosion control to be managed in 
accordance with the Queensland Erosion and 
Sediment Control Plan. 

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

 The management measures 
proposed are likely to result in 
the reduction of the indirect 
impacts. Noise and dust will be 
minimised such that they are 
unlikely to disrupt the 
behaviours of the species. 
Impacts to watercourses will 
be stabilised to prevent 
erosion, and only occur in 
discrete work areas. These 
measures will ensure that the 
indirect impact is minimised so 
as to not cause an indirect 
residual impact to the Rufous 
Fantail.  

Introduction or 
spread or weed 
and pest species 

 A Biosecurity Management Plan will be 
developed and implemented for the Proposed 
action. This will include measures such as vehicle 
wash downs, weed certification and obligations to 
stick to access tracks throughout the Project 
Area.  

 Activities will be planned so that movement of 
vehicles, plant, machinery and equipment avoid 
moving between properties as required.  

 Access to a landholder’s property will not occur 
unless authorised under a land use agreement.  

 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 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.  

 The management of the 
introduction or spread of weed 
and pest species through 
relevant Biosecurity measures 
including the weed 
washdowns, and monitoring 
procedures to identify and 
remove weed species. This is 
such that the indirect impact is 
likely to be minimised so as 
not to cause an indirect 
residual impact to the Rufous 
Fantail. 
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Indirect Impact  Management of Indirect Impacts Residual Impact on the Rufous 
Fantail (i.e. Impact on Habitat 
Quality). 

Mortality or injury 
to native fauna 
during 
construction and 
operations, 
including 
increased risk of 
vehicle strike 

 Where 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.  

 No driving will occur in unauthorised areas and 
will be carried out at safe speeds that are 
designated for the disturbance footprint. 

 Injured, sick or dead fauna will be recorded and 
reported, during and after the construction and 
operation phases. This can be carried out by a 
fauna spotter-catcher during periods where 
disturbance is expected to occur (primarily 
construction activities). Where injured or sick 
fauna is detected, individuals will be taken to the 
nearest wildlife carer or veterinarian if practical. 

 The management measures to 
mitigate direct fatality or injury 
during construction and 
operation will result in the 
successful avoidance of 
impact to the species. This is 
such that any Rufous Fantails, 
or Rufous Fantail nests, found 
within the disturbance footprint 
in pre-clearance surveys will 
be translocated to safer habitat 
such that no indirect residual 
impact will result to the Rufous 
Fantail.   

Fragmentation of 
connectivity areas 

 Infrastructure will be located preferentially to 
avoid or minimise edge effects or dissecting 
tracts of native vegetation. 

 Turbines will maximise the use of areas that are 
less vegetated to avoid and minimise clearing of 
mature trees.  

 Clear marking of areas to be impacted and non-
impacted, ensuring that the clearing footprint 
does not extend further than expected to create 
unnecessary fragmentation. 

 The management of potential 
indirect fragmentation will 
ensure that the Rufous Fantail 
habitat is still connected 
throughout the Project Area. 
Additionally, the proposed 
action will not remove or 
isolate habitat patches 
altogether, only clearing in the 
areas necessary for proposed 
action infrastructure and will 
not fragment habitat 
connectivity. Therefore, the 
indirect impact is likely to be 
minimised so as not to cause 
an indirect residual impact to 
the Rufous Fantail. 

WTG collision risk 
to birds and bats 
(including 
migratory birds 
and other fauna 
species 

 Development of a BBMP that considers the 
impacts that may occur to birds and mitigation 
measures to address these is attached in 
Appendix F. 

 Unlikely to be a residual 
impact as a result of this 
indirect impact, due to the 
Rufous Fantail  not occurring 
within the RSA of the WTGs.  

Table 4-25 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. These mitigation measures for indirect impacts are detailed as part of Section 
6. Therefore, such indirect impacts will be considered as part of the significant impact assessment for 
this species, but are concluded as not likely to contribute to a significant impact to the species. 

4.13.5.3 Significant impact assessment 
The SIG 1.1 state that actions are likely to have a significant impact on a migratory species if there is 
a real chance or possibility that it will:  

 Substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or 
altering hydrological cycles), destroy or isolate an area of important habitat for a migratory 
species; 

 Result in an invasive species that is harmful to the migratory species becoming established in an 
area of important habitat for the migratory species, or 
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 Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

Important habitat for migratory species is explained as:  

a) Habitat utilised by a migratory species occasionally or periodically within a region that 
supports an ecologically significant proportion of the population of the species, and/or 

b) Habitat that is of critical importance to the species at particular life-cycle stages, and/or 

c) Habitat utilised by a migratory species which is at the limit of the species range, and/or 

d) Habitat within an area where the species is declining. 

An ecologically significant proportion of the population can be characterised by species population 
status, genetic distinctiveness and species-specific behavioural patterns. 

The proposed action works will largely avoid the areas of dense wet vegetation utilised by the Rufous 
Fantail. The clearing of 2.1 ha of Rufous Fantail foraging and dispersal habitat within the Project Area 
is not considered significant as this species occurs over a large range, throughout eastern and south-
eastern Australia. For this reason, the Project Area is not regarded as important habitat for this 
species and is unlikely to contain an ecologically significant proportion of the population.  

A significant impact assessment based on guidance provided in the SIG 1.1 for the Rufous Fantail is 
presented in Table 4-26. 

It was concluded that the clearing of 2.1 ha of foraging and dispersal habitat is unlikely to lead to a 
long-term decrease in population, reduce area of occupancy or adversely affect habitat critical to the 
survival of the Rufous Fantail, and is unlikely to lead to a significant impact. 

 

Table 4-26: Significant Impact Assessment for the Rufous Fantail 
Criteria Description Criteria 

Triggered? 

An action is likely to have a significant impact on a migratory species if there is a real chance or 
possibility that it will: 

Substantially modify 
(including by 
fragmenting, altering 
fire regimes, altering 
nutrient cycles or 
altering hydrological 
cycles), destroy or 
isolate an area of 
important habitat for a 
migratory species. 

The proposed action works will largely avoid areas of habitat for 
Rufous Fantail. The Rufous Fantail is a highly mobile species. The 
high level of disturbance (e.g., weeds and introduced predators) to 
the existing habitat within the Project Area means they are in all 
probability only utilised for movement by these species and not for 
breeding. There is a lack of preferred species in the tree canopy of 
eucalypt forests present, and an absence of wet sclerophyll 
forests for roosting and foraging habitat. General foraging and 
dispersal habitat exists as vine thickets/forest within the Project 
Area.  One Rufous Fantail was observed in the 2022 field survey 
program and is not considered an ecologically significant 
proportion of the population. Therefore, this proposed action is 
highly unlikely to destroy or isolate an area of important habitat for 
listed migratory bird species within the Project Area. 

No 

Result in an invasive 
species that is harmful 
to the migratory 
species becoming 
established in an area 
of important habitat for 
the migratory species. 

The proposed action works are not anticipated to introduce 
invasive species that are harmful to the listed migratory species. 
The existing environment within the Project Area is weed 
impacted. The proposed action activities during construction and 
operation phases will adopt and follow biosecurity measures to 
mitigate the introduction or further spread of invasive species in 
the Project Area. 

No 
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Criteria Description Criteria 
Triggered? 

An action is likely to have a significant impact on a migratory species if there is a real chance or 
possibility that it will: 

Seriously disrupt the 
lifecycle (breeding, 
feeding, migration or 
resting behaviour) of an 
ecologically significant 
proportion of the 
population of a 
migratory species. 

The high level of disturbance (e.g., weeds and introduced 
predators) to the existing habitat within the Project Area means 
they are in all probability only utilised for movement by these 
species and not for breeding. There is a lack of preferred species 
in the tree canopy of eucalypt forests present, and an absence of 
wet sclerophyll forests for roosting and foraging habitat. General 
foraging and dispersal habitat exists as vine thickets/forest within 
the Project Area. The extent of rufous whistler foraging and 
dispersal habitat to be cleared is 2.1 ha. Therefore, this proposed 
action is highly unlikely to disrupt the lifecycle (breeding, feeding, 
migration or resting behaviour) of an ecologically significant 
proportion of the population of listed migratory species. 

No 

Significant Impact: Not significant 

4.13.5.4 Residual impacts and offset requirements 
Table 4-25 shows that indirect impacts will be mitigated and managed appropriately as a result of the 
proposed action, such that there is no residual impact (i.e. a reduction in habitat quality) as a result of 
such indirect impacts. Indirect impacts were considered as part of the significant impact assessment 
for this species but are concluded as not likely to contribute to a significant impact to the species. 
Thus, there are no residual significant impacts and therefore no offsets requirements or for the Rufous 
Fantail. 

4.14 Poplar Box Grassy Woodland on Alluvial Plains – Threatened 
Ecological Community  

4.14.1 Species profile and threats 
Poplar Box Grassy Woodland is found south of Charters Towers in Queensland and North of Leeton 
in New South Wales, within several IBRA bioregions including the South East Queensland bioregion 
in which the Project Area is located.  The Poplar Box Grassy Woodland on Alluvial Plains TEC is 
listed as Endangered under the EPBC Act. 

The vegetation structure of Poplar Box Grassy Woodland varies from a grassy woodland to grassy 
open woodland with a canopy layer dominated by Poplar Box (Eucalyptus populnea). The 
understorey is typically mostly comprised of grasses and other herbs. (Department of the Environment 
and Energy (2019)). 

This TEC occurs typically in alluvial soils in flat terrain and occasionally along watercourses in 
undulating country. In QLD constituent Regional Ecosystems include 11.3.2, 11.3.17, 11.4.7, 11.4.12 
and 12.3.10, none of these Regional Ecosystems are present within the Project Area.  

The key threats to the Poplar Box Grassy Woodland on Alluvial Plains include (Department of the 
Environment and Energy (2019)): 

 Clearing and fragmentation – mainly historical clearing for agricultural development; 

 Invasion of exotic plant species; 

 Grazing and inappropriate fire regimes; 

 Dieback; 

 Chemical impact and spraydrift from agricultural processes; 

 Hydrological changes; 

 Salinization of soils; 
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 Nutrient enrichment from agricultural processes; 

 Invasive fauna; and 

 Climate change. 

The mean annual rainfall for areas in which Poplar Box Grassy Woodland occurs is 400-800 mm. The 
Average annual rainfall in Biggenden (25 km East) is 858 mm (Bureau of Meteorology).  

4.14.2 Survey methods and effort 
In total > 60 habitat and vegetation assessments were completed within the Project Area, in which 
representative sampling of Regional Ecosystems (RE) was undertaken. Data collected included a list 
of species present in each strata (canopy, subcanopy, shrub and groundcover) the presence and 
height of each strata, topographical features, assessment of water features, these assessments 
included quaternary assessments in accordance with Neldner et al. (2019) which also defined the 
boundaries of vegetation communities present within the Project Area.  

The survey effort for Poplar Box Grassy Woodland TEC is shown in Figure 4-24. 
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4.14.3 Survey results 
During the 60 habitat and vegetation assessments no E. populnea individuals were recorded. Nor was 
any hybridised Eucalyptus species as such it was determined no local population occurs. Therefore, 
Poplar Box Grassy Woodland on Alluvial Plains TEC is unlikely to occur within the Project Area.   

While the vegetation structure present within Project Area does meet some of the key diagnostic 
characteristics of Poplar Box Grassy Woodland, Eucalyptus populnea was not identified during habitat 
and vegetation assessments, nor incidentally. Areas of low-lying riparian areas within the Project 
Area, that may be suitable for Poplar Box Grassy Woodland have largely been historically cleared and 
are now used for agricultural purposes.    

It was concluded that the following key diagnostic criterion were not met:  

 Location and physical environment; and  

 Structure. 

As such Poplar Box Grassy Woodland on Alluvial Plains has been concluded as unlikely to occur in 
the Project Area. Table 4-27 provides an assessment against the key diagnostic criteria for the Poplar 
Box TEC, and determining its absence from the Project Area.  

This TEC has not been mapped due to its presence being unlikely to occur within the Project Area. 

Table 4-27 Poplar Box Key Diagnostic Characteristics Assessment 
Key Diagnostic Characteristics Comments on Presence/Absence in Project Area 

 Occurs in the Brigalow Belt North, Brigalow Belt 
South, SEQ, Cobar Peneplains, Darling Riverine 
Plains, NSW South Western Slopes, Riverina and 
Murray Darling Depression IBRA bioregions.  

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

 The Project Area is in the Southeast Queensland 
IBRA Bioregion. Limited areas of alluvial plains 
are present within the Project Area.  

 This TEC occurs typically in alluvial soils in flat 
terrain and occasionally along watercourses in 
undulating country. Constituent REs include 
11.3.2, 11.3.17, 11.4.7, 11.4.12 and 12.3.10, 
none of which occur within the Project Area. 

A grassy woodland to grassy open woodland with a tree 
crown cover of 10% or more at patch scale. 
A tree canopy must be present that shows these features:  
 Canopy tree species are capable of reaching 10 m or 

more in height;  
 Poplar box must be present in the canopy and is the 

dominant tree species;  
 Where hybrids of poplar box with other Eucalyptus 

spp are present, they should be counted as part of 
the E. populnea component of the tree canopy when 
assessing the previous criterion; and 

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

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

 Grassy woodland to grassy open woodland with 
a tree crown cover of 10% or more occurs 
extensively throughout the Project Area. 

 Canopy tree species within the Project Area 
exceed or can exceed 10 m in height. 

 Eucalyptus populnea was not recorded within 
the Project Area in the combined habitat and 
vegetation assessments, or incidentally.  

 No hybridised Eucalyptus populnea was 
identified within the Project Area. 

 The mid layer crown cover throughout the 
Project Area is generally low (less than 30%). 
With the ground layer dominated by native 
grasses, mixed with exotic pasture grasses. 

 This TEC occurs typically in alluvial soils in flat 
terrain and occasionally along watercourses in 
undulating country. In QLD constituent Regional 
Ecosystems include 11.3.2, 11.3.17, 11.4.7, 
11.4.12 and 12.3.10, none of which occur within 
the Project Area. 

 Areas of low lying riparian areas within the 
Project Area have largely been historically 
cleared and are now used for agricultural 
purposes. 
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5. COLLISION RISK ASSESSMENT 

Wind farms have the potential to contribute to indirect impacts to birds and bats through collision with 
operating turbines.  This section provides a detailed risk assessment for listed threatened and 
migratory birds and bats, using field data from surveys, desktop sources of historical records and 
literature on the ecology and characteristics of the species, to assess collision risk during the 
operational phase of the Proposed action.  

5.1 Assessment of Potential Impact Pathways 
Potential impacts to listed bird and bat species has been detailed as part of Section 4.2. These 
impacts included:  

 Direct mortality through WTG collision;  

 Indirect impacts associated with injury or mortality through barotrauma effects;  

 Habitat impacts such as clearing and fragmentation.  

The introduction of WTGs and associated infrastructure has the potential to change how relevant bird 
species utilise the Project Area. Habitat mapping has been conducted for each listed threatened 
and/or migratory bird and bat species that has been assessed as known, likely, or with the potential to 
occur in the Project Area, as part of Habitat assessment and mapping sub-sections within Section 4 of 
this PD.  

This Section will show how the potential impacts to each relevant species, including their risk of 
impact and site utilisation, has been analysed as part of the bird and bat risk assessment. The 
species covered in this risk assessment are informed by the likelihood of occurrence results from 
desktop and field results from the field surveys in 2021 to 2022. 

The risk assessment was based on the Risk Evaluation Matrix Model which complies within the 
AS/NZS ISO 31000 Risk Assessment Standard: 2018. This risk assessment considers the likelihood 
of an event (collision with WTGs and impact to site utilisation), and the consequences should the 
event occur. Through calculating the likelihood and the consequence, an overall risk rating is 
assigned to each species and is the risk of potential impact to a species because of the operation of 
the proposed action. Such impacts include the direct collisions with WTGs as well as indirect impacts 
such as the deterrence of migratory flightpaths.  

Table 5-1 to Table 5-3 detail the likelihood and consequence of risk criteria, as well as the risk rating 
result table. 

Table 5-1 Likelihood of Event Criteria 
Likelihood  Description  

Certain It is expected to occur in most circumstances. The risk event could occur in any year 
(>95%).  

Almost Certain It will probably occur in most circumstances. The risk event could occur in any year 
(>50%). 

Likely It may occur at some time. It is equally probable that the risk event could or could not 
occur in any year (50%). 

Unlikely It could occur at some time. It is probable than not that the risk event could occur in any 
year (<50%). 

Rare It may occur in exceptional circumstances. It is improbable that the risk event could 
occur in any year (<5%).  
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Table 5-2 Consequence of Event Criteria 
Negligible Low Moderate High Severe 

Occasional 
individuals lost 
but no 
reduction in 
local or regional 
population 
viability. 

Repeated loss of 
small numbers 
of individuals 
but no reduction 
in local or 
regional 
population 
viability. 

Moderate loss in 
numbers of 
individuals, leading 
to minor reduction 
in localised or 
regional population 
viability for 
between 
one and five years. 

Major loss in 
numbers of 
individuals, leading 
to reduction in 
regional or state 
population viability 
for between five 
and 10 years. 

Extreme loss in 
numbers of 
individuals, leading 
to reduction in 
regional or state 
population viability 
for a period of at 
least 10 years.  

Table 5-3 Risk Matrix of Risk Level Based on Likelihood and Consequence  
Likelihood Consequence 

Negligible Low Moderate High Severe 

Certain Negligible Low High Severe Severe 

Almost 
Certain 

Negligible Low Moderate High Severe 

Likely Negligible Low Moderate High High 

Unlikely Negligible Negligible Low  Moderate High 

Rare Negligible Negligible Negligible Low Low 

Only one listed migratory species, the Rufous Fantail, was recorded within the Project Area, and this 
species was not recorded within the assessed maximum RSA (60-260m) for the proposed action, 
observed flying at an estimated 5 metres from the ground.  

It is noted that no listed threatened bat species were observed to occur within the field surveys, and 
the likelihood of occurrence (Appendix D) determined all were unlikely to occur within the Project 
Area.  
Nonetheless, this risk assessment took a conservative approach to determining the risk level for each 
listed threatened and/or migratory species, by considering hypothetical risks to the species if they 
were to occur. This approach considered literature information based on the following factors in Table 
5-4, when considering the risk level. 

Table 5-4 details the risk assessment specific outcomes for an assessment of potential impacts 
against listed bird and bat species.   
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Table 5-4 Risk Assessment Specific Criteria  
Risk Category Category Criteria and Detail 

Negligible 

 Species unlikely, or with the potential to occur within the Project Area; 
 No records in the Study Area and locality within 10 years;  
 No records in the broader locality within 10 years (up to 150 km from Project 

Area); 
 Flight height outside of RSA; and 
 No to low amounts of potential or suitable habitat in the Project Area (such that 

site utilisation unlikely to be impacted). 

Low 

 Species with the potential to occur within the Project Area; 
 No records in the Study Area and locality within 10 years;  
 Moderate records in the broader locality within 10 years (up to 150 km from 

Project Area); 
 Flight height inside of RSA; and 
 Low to moderate amount of potential or suitable habitat in the Project Area, 

unlikely to be impacted by the proposed action (such that site utilisation unlikely 
to be impacted).  

Moderate 

 Species known, likely or with the potential to occur within the Project Area; 
 No to low amounts of records in the Study Area and locality within 10 years;  
 Moderate to high records in the broader locality within 10 years (up to 150 km 

from Project Area); 
 Flight height inside of RSA; and 
 Moderate to high amounts of potential or known habitat in the Project Area, 

likely to be significantly impacted by the proposed action (such that site 
utilisation likely to be impacted). 

This approach has the following assumptions:  

 That the observer will see the bird on the given day of the surveys, at the given times; 

 The number of records is in line with literature on flock size, and number of records recorded 
within the broader locality of 150 km (from the past 10 years); 

 The seasonality of observations and migratory pathways has been taken into account however, it 
is not certain that such survey periods would capture the species flying through; and 

 All sightings of individuals within the Project Area occur within the RSA.  

Other factors used to determine bird and bat species risk was whether any site-specific information 
identified any WTGs that were of ‘high risk’ to relevant species. As a result of the risk assessment, six  
listed threatened and/or migratory bird species, and one listed threatened bat species, were 
considered to be at low risk of impact by the proposed action.  

Additionally, raptor species were analysed per the requirements of the Queensland State Code 23. As 
a result of the risk assessment, one raptor (birds of prey) species was assessed as having a low risk 
of collision with another two species assessed as having potentially low risk of collision.   

All other listed bird and bat species were considered to have ‘negligible’ risk of impact from collision 
with WTGs and any indirect impacts associate with the wind farm (e.g. barrier effects from WTGs). 
This was because of the reasons listed in the risk assessment specific criteria table above.  It is 
emphasised that this risk assessment assumes a worst-case scenario for most of the species, based 
upon literature and realistic observational expectations. Therefore, the final risk ratings assigned to 
that have the potential to occur within the Project Area, are conservative and enable this worst-case 
scenario to be considered. 

A summary of the risk assessment can be found in Table 5-5.  A full detailed risk assessment with 
conclusions can be found in Appendix K.  
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Table 5-5 Bird and Bat Risk Assessment 
Species Name Threatened Species 

Status  
Likelihood 
of Event 

Consequence of 
Event  

Risk Rating  

EPBC Act  NC Act 

Listed Threatened and Migratory Bird Species 

Curlew Sandpiper CE, M CR Unlikely  Low  Negligible 

Coxen’s Fig-parrot  E EN Unlikely  Negligible  Negligible 

Star Finch (eastern) E EN Unlikely  Negligible  Negligible 

Eastern Curlew  CE EN Unlikely  Negligible  Negligible 

Black-breasted Button-quail  V VU Unlikely  Negligible  Negligible 

Common Sandpiper M SLC Unlikely  Negligible  Negligible 

Black-faced Monarch M SLC Unlikely  Negligible  Negligible 

Grey Falcon  
 

V VU Unlikely  Moderate Potentially 
Low 

Red Goshawk  E EN Unlikely  Moderate Potentially 
Low 

Squatter Pigeon (southern) V VU Unlikely  Negligible  Negligible 

Latham’s snipe  V VU Unlikely  Negligible  Negligible 

Painted Honeyeater  V VU Unlikely  Negligible  Negligible 

Australian Painted Snipe  E VU Unlikely  Negligible  Negligible 

Pectoral Sandpiper  M SLC Unlikely  Negligible  Negligible 

Osprey  M VU Unlikely  Negligible  Negligible  

Fork-tailed Swift  M SLC Likely  Moderate  Low 

Oriental Cuckoo M SLC Unlikely  Negligible  Negligible  

Spectacled Monarch  M SLC Likely  Low Negligible 

Satin Flycatcher  M SLC Unlikely  Negligible  Negligible 

Rufous Fantail  M SLC Likely  Low Negligible 

White-throated Needletail  V, M V  Likely  Moderate Low 

Sharp-tailed Sandpiper  M SLC Unlikely  Low Negligible 

Non-listed Bird Species (Raptors within the RSA) 

Wedge-tailed Eagle  - LC Likely  Low  Low 

Whistling Kite - LC Unlikely  Negligible  Negligible 

Brown Falcon - LC Unlikely  Negligible  Negligible 

Nankeen Kestrel  - LC Unlikely  Low  Negligible 

Listed Threatened Bat Species 

Ghost Bat  V EN Unlikely  Negligible  Negligible  

grey-headed flying fox V LC Likely  Low Low 

Corben’s Long-eared Bat V VU Unlikely  Negligible  Negligible  

Large-eared Pied Bat  V VU Unlikely  Negligible  Negligible  

  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 195 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

COLLISION RISK ASSESSMENT 

5.2 Potential Impacts to Each Relevant Species 
The risk assessment, which includes the potential for impact as a result of direct mortality for listed 
bird and bat species, has been included and addressed as part of Section 5.1.  
This Section details the listed threatened and/or migratory species that were detailed as at low risk as 
a result of potential impacts as a result of direct mortality and changes to site utilisation. It details and 
maps the areas, in the form of heat maps, for these species in the Study Area, that are described as 
low risk of potential impact of direct mortality. It is noted that species that were assessed to be at 
negligible risk were not included as part of the activity and utilisation heat maps.  
The Rufous Fantail habitat mapping descriptions and amounts have been detailed as part of Section 
4.13.4 and Table 4-24. The impact to such habitat for the Rufous Fantail is 2.1 ha of vine thickets / 
rainforests that may be used for foraging and dispersal purposes and is unlikely to be significant. It is 
noted that sightings for the Rufous Fantail were very low in the Project Area, with only one sighting 
over the six field surveys.  
A heat map has been prepared for the Rufous Fantail, in Figure 4-23, with the following information 
provided on why areas were mapped as low risk of potential impact from direct mortality for this 
species: 
 Rufous Fantail: areas of potential impact from direct morality were mapped as areas of 

breeding/foraging habitat, and roosting habitat and within the disturbance footprint (100 m buffer 
of the disturbance footprint). All other areas of habitat located outside of the development 
footprint, but within the broader Project Area, are unlikely to be at risk of potential impact from 
direct mortality as there is no infrastructure located here. Additionally, this species is only likely to 
be at risk of direct mortality as a result of habitat clearing and not collision risk as it not found in 
the RSA. There was only one small area of low risk heat mapping identified for the species, in the 
north of the Project Area, close to WTG 16. All other areas of habitat were not within the 
disturbance footprint.  

 It is noted that four raptor species were also considered to be at low risk of potential impact from 
the risk assessment. These species are generally likely to utilise the whole Project Area, often 
found flying intermittently through the RSA. These species have not been included in heat 
mapping as the habitat site utilisation and collision risk is likely to be uniform and negligible 
across the Project Area and these species are not listed threatened or migratory under the EPBC 
Act. It is detailed in further Sections how these species are not likely to be a significant collision 
risk based on the modelling in Section 5.3.  

5.2.1 Potential Future Residual Risk of Rare Species  
Following the implementation of the Bird and Bat Risk Assessment criteria, two listed species have 
been identified as unlikely to occur, however, the proposed action still presents a potential residual 
future risk for individuals. These species are the Red Goshawk and the Grey Falcon. While no 
individuals were observed throughout seasonal surveys, potential habitat is considered known to 
occur within the vicinity of the Project Area. In the event that detections of these species are made 
throughout any stage of the Proposed action, the draft BBMP (Appendix F) will be implemented to 
ensure appropriate management and monitoring is implemented.  

5.2.1.1 Red Goshawk  
The Red Goshawk is a large species of goshawk and is widely considered to be one of Australia’s 
rarest birds of prey. Characterised by a reddish-brown body, long broad wings, and barring on a 
mostly grey tail, the Red Goshawk is noted to be of similar body size to a whistling kite or brown 
falcon.  
The ecological requirements of the Red Goshawk are poorly understood, partly owing to the 
significantly large size of its home range, which can extend between 50 and 220km2. Open forests are 
noted to be important for hunting, with prey largely consisting of birds, however small mammals, 
reptiles, and insects will also be taken. Breeding season can fluctuate throughout the distribution but 
will largely occur between May and October with proximity to water known to be an important factor in 
nest site selection.  
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The Red Goshawk is listed as Endangered under the EPBC Act as of 31 March 2023 and the QLD 
Nature Conservation Act. 
Historic records, sourced from ALA, of the Red Goshawk are known within the surrounding landscape 
of the Project area, with the closest record occurring approximately 14km away from the Project 
boundary. The most recent record in proximity to the study site was made in 2005, approximately 
36km west of the town of Bundaberg and approximately 76km north of the Project Area.  

5.2.1.2 Grey Falcon 
The Grey Falcon is a medium sized falcon with mainly grey plumage on the upperparts of its body and 
white plumage on the undersides with juveniles typically appearing darker than adults. The wings 
possess distinctive dark tips on the flight feathers. While the Grey Falcon is considered uncommon 
throughout its range, it is more likely to be present within the arid interior of Australia particularly the 
Triodia grasslands, Acacia shrubland and lightly timbered arid woodlands (Marchant & Higgins, 1993). 
Most sightings of Grey Falcon have been made with areas where annual rainfall is less that 500mm. 
When sightings are made outside of these conditions, they are still present within dry, low altitude 
grasslands and open woodlands (Marchant & Higgins, 1993; Olsen, 1986). 

The Grey Falcon is listed as Vulnerable under the EPBC Act as of 9 July 2020 and the QLD Nature 
Conservation Act.  

Records provided by ALA show isolated observations of Grey Falcon across south-east Queensland 
but the age of these records is not known. The closest of these is in the town of Tiaro, approximately 
70km east of the Project Area. No current records are present within the Project Area or the 
landscape immediately surrounding it.  

5.3 Assessment of Significant Residual Impacts  
As part of the ecological investigation completed when an impact trigger is detected, the significance 
of impact will be assessed by a suitably qualified ecologist with reference to the EPBC Act Significant 
Impact Guidelines 1.1 - Matters of National Environmental Significance.  

It is proposed that the method for assessment for identifying if an impact will exceed an indicative 
significant impact threshold will quantify the number of mortalities of each species based on the 
carcass search results (see Section 5.3 Carcass Search Methodology of Appendix F) that reaches or 
exceeds an ecologically significant proportion of a population over a defined time period (referred to 
as a “significant impact threshold”).  

As described in the referral guideline for 14 birds listed as migratory species under the EPBC Act 
(2015), an ecologically significant proportion of a population is defined as being 0.1% of the estimated 
national population size for a species. Where this is exceeded, offsets may be required for the 
significant residual impact.  

A high-level review of species population ecology has been used to establish an indicative significant 
impact estimate, that considers the number of mortality events and time frame considered as 
potentially significant to the species identified at low risk within the draft BBMP (Appendix F). 
Generational time, defined as the average interval between the birth of an individual and the birth of 
its offspring, is approximately ten years for most species identified as having a potential future risk 
within the draft BBMP (Appendix F). These generational times can be used as an indication of the 
time required for a population to replace individuals lost to turbine collisions. The species ranges and 
population sizes have also been considered for these estimates presented within the draft BBMP, with 
those having larger populations. Table 5-6 provides an indicative significant impact threshold 
associated with five low and potentially low risk listed threatened bird and bat species in the Project 
Area.  
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Table 5-6 Indicative Significant Impact Threshold for EPBC Act Listed Birds 
and Bats 

Species Australian Population Estimate Indicative Significant Impact 
Threshold (0.1% of population) 

White-throated Needletail 41,000 41 mortalities over a five-year period 
Red Goshawk 1,340 1 mortalities within a one-year period 
Fork-tailed Swift 100,000 100 mortalities within a five-year 

period 
Grey Falcon 1,000 1 mortalities within a one-year period 
Grey-headed Flying Fox 680,000 680 mortalities within a five-year 

period  

These significant impact thresholds are indicative only, and the actual significant impact assessment 
and associated advice will be provided by a qualified ecologist aligned with the investigation process 
outlined in Section 6.1. These indicative thresholds may exhibit fluctuations through time as updated 
species population estimates become available and it is expected that contemporary information be 
used during an investigation, as required throughout the life of this BBMP. 

5.4 Mathematical Collision Risk Modelling 

5.4.1 Collision Risk Modelling, Data and Mortality Estimates  
The Band Collision Risk Model (Band 2007) has been used to predict the total number of bird and bat 
collisions that may result from the development of the wind farm. This method of CRM requires the 
input of parameters that describe species-specific biometrics, flight speeds and characteristics and 
the expected amount of flight activity in the Project Area. It also requires the input of WTG specific 
information such as the blade size and pitch, hub height and rotor rotation period as well as the 
proportion of time the WTG will be operational (Band 2007).  

The CRM should use observational BUS data to determine the flight heights, frequency of time spent 
in the RSA for the species known to occur within the RSA. Literature may be used to determine 
average flock size, but observational data must be used for presence/absence of species, as well as 
time spent within the RSA. This follows the process of determining:  

 Stage 1: the number of birds or bats colliding per annum = the number of birds or bats flying 
through the RSA); and  

 Stage 2: the probability of the bird or bats flying through the RSA being hit (Band, Madders & 
Whitfield 2007).  

Stage 1 depends on bird surveys at vantage points used to gather information on frequency of bird 
and bat flights in the RSA (Band, Madders & Whitfield 2007) and has been informed from data across 
six survey periods across both relevant seasons in the Study area (dry and wet season). This also 
depends on the flock size of the species as well as the species activity during the year (e.g. whether it 
is diurnal or nocturnal, migratory or present all year round).  

Stage 2 depends on the characteristics of the bird and bat such as length and wingspan, as well as 
the breadth and pitch of the WTG blades, rotation speed of the WTG and average flight speed of birds 
and bats identified as flying in the rotor swept volume (Band, Madders & Whitfield 2007). 

A CRM model has been developed based on site specific observations and data.  

Further to this, the interim guidelines for birds and bats (as of December 2021) and State Code 23 
(SDAP version 3.0, February 2022) have listed that CRM only be undertaken for listed threatened 
and/or migratory species, or raptors, that occur within the RSA and that are identified as at risk from 
the proposed action. Therefore, the risk assessment has identified species at risk of collision with 
WTGs, and those which occur within the RSA (or that have been concluded as low to moderate risk) 
have been considered for inclusive in the CRM. 
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5.4.1.1 Collision Risk Model Inclusion Criteria 
The following Section details the CRM and the process that was undertaken for the threatened, 
migratory and raptor species considered for the proposed action CRM.  
The risk assessment identified the following three categories listed in Table 5-7.   

Table 5-7 Collision Risk Model Inclusive Criteria 
Risk Category Category Criteria and Detail Included in 

CRM 

Negligible 

 Species unlikely, or with the potential to occur within the Project 
Area; 

 No records in the Study Area and locality for 10 years;  
 No to low records in the broader locality for 10 years (up to 150 

km from Project Area); 
 Flight height outside of RSA; and 
 No to low amounts of potential habitat in the Project Area/ no 

impact to site utilisation. 

 NO 

Low 

 Species with the potential to occur within the Study Area; 
 No records in the Project Area and locality for 10 years;  
 Low to moderate records in the broader locality for 10 years (up 

to 150 km from Project Area); 
 Flight height inside of RSA; and 
 Limited potential habitat in the Project Area/ no to low impact to 

site utilisation.  

 YES (only 
with 
sightings in 
RSA) 

Moderate 

 Species known, likely or with the potential to occur within the 
Project Area; 

 No to low amounts of records in the Study Area and locality for 10 
years;  

 Moderate to high records in the broader locality for 10 years (up 
to 150 km from Project Area); 

 Flight height inside of RSA; and 
 Limited to moderate known and potential habitat in the Project 

Area/ likely impact to site utilisation. 

 YES (only 
with 
sightings in 
RSA) 

The species that were assessed as having a low and moderate risk of impact from the proposed 
action, as determined by the risk assessment, were considered for the CRM. It is noted that no 
observations of listed threatened and/or migratory species were made during the field surveys. For 
that reason, only raptor species that are low or moderate risk, have been analysed as part of the 
CRM. It is noted that species with a low risk, that have not been recorded in the RSA, will be 
monitored for during further bird surveys.  

Additionally, such species will be considered for any potential impacts in the future, if they are to occur 
within the RSA for the proposed action. These factors are considered as part of the BBMP attached 
as Appendix F.  
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5.4.2 Wind Farm and WTG Parameters  
Table 5-8 details the general WTG parameters used in the CRM in the Project Area. 

Table 5-8 WTG Parameters for the Proposed Action 
WTG Parameter WTG Specifications 
Number of WTG 27 
WTG Rotor Diameter Up to 175 m 
Rotor Swept Area (RSA) height  88-260m (60-260 maximum) RSA 
Number of Blades 3 
Chord Width of Blade 4.24 m  
Average Pitch Angle of Rotor 14.5° 
Average Rotation Period of WTG 4 m/s 
Total Area Surveyed 3,612 ha  
Development Footprint (with a 500 m buffer 
to account for a conservative impact) 

2,820 ha 

Bird Species Parameters  
Seasonal (summer and spring) monitoring of up to 61 point locations (some repeat points) were 
undertaken and have been used in the calculations for the CRM for the species where information 
was available. In total, there was 2,440 minutes (or 40 hours) of bird survey time undertaken 
throughout the six field investigation periods. The 61 point locations as well as opportunistic bird 
survey (conducted in areas during habitat and vegetation assessments) were distanced throughout 
the Project Area in all identified habitat types. This included: 

 Eucalypt woodland to open forest;  

 Vine forest/thickets and rainforest;  

 Cleared areas with occasional regrowth eucalypt woodlands along drainage lines 

 Open regrowth eucalypt woodland vegetation; 

 Woodland to open forest associated with ephemeral stream channels; and  

 Waterbodies and drainage features. 

Bird movements that are not located in the RSA, such as low flying woodland dwelling birds, are not 
at risk of collision. Therefore, such species at these heights are not included in the CRM. 

Based on the guidance from the Department of Agriculture, Water and the Environment (DAWE), and 
the State Code 23 only raptors and listed threatened and/or migratory species within the RSA, and at 
risk of impact from the proposed action (low to moderate risk based on the risk assessment), were 
further analysed to determine if they were to be included in the CRM.  

Of these species, the six listed threatened and/or migratory bird species and one listed threatened bat 
species were considered for inclusion in the CRM, due to their low risk rating from the risk 
assessment in Section 5.1. However, due to a lack of movement in the RSA of the Project Area for all 
of these species, these species were unable to be included in the CRM. Therefore, only three raptor 
species were suitable for inclusion in the CRM and their observation range of heights, and species-
specific parameters needed for the model, are detailed in Table 5-9. 
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Table 5-9 Raptor Species within the RSA 
Species 
Name 

Wingspan 
(cm) 

Length 
(cm) 

Flight 
Speed 
(m/s) 

Range of 
Flight 
Heights 
for the 
Species 
(m) 

Flock 
Size for 
the 
Species  

Number of 
Modelled 
Sightings in 
the Study 
Area during 
Survey 
Period  

Total 
Minutes 
Sighted 
during 
Survey 
Periods 

Wedge-
tailed Eagle 

95-110  203  16.7  Up to 200  1-2 5  100 

Whistling 
Kite 

123-146 50-60 30 Up to 250 1-2 3 60 

Nankeen 
Kestrel 

66-78 28-35 17.4  Up to 80  1-2 3 60 

5.4.3 Collision Risk Modelling Results  
For the three species included in the model, collision risk has been calculated as the number of 
collisions per species per annum (Table 5-10). It is expected that birds in practice show a high level of 
avoidance of WTGs (Band, 2007). However, avoidance rates have not been calculated for all species 
and research is necessary to determine each species-specific avoidance rates. For this CRM, 95% 
98% and 99% avoidance rates have been used to calculate collision numbers per annum for the 
given species. These avoidance rates are what is typically used in CRM exercises (Smales, 2005; 
SNH, 2000). 

Table 5-10 Model (60-260 m) CRM Estimated Collision Numbers per Annum 
Estimated Annual Number of Collisions (Based on a Rotor Swept Range of 60-260 m) – 27 WTGs 

WTG Avoidance Rate 95% 98% 99% 

Wedge-tailed Eagle 0.17 0.07 0.03 

Whistling Kite 0.10 0.04 0.02 

Nankeen Kestrel 0.01 0.01 0.01 

Total 0.28 0.12 0.06 

In total, this CRM Model indicates <1 bird colliding with the WTGs per year. This is the worst-case 
scenario, based on the modelling approach as described.  

Based on the six field investigations that have been undertaken in what would be regarded as the wet 
season, as well as the literature providing the maximum parameters for the species, the total annual 
collision numbers in the above tables are considered the ‘worst-case’ scenario. This is there were no 
records for any listed threatened and/or migratory species, except for the Rufous Fantail, within the 
Project Area. Furthermore, the recording of this species was within 30 m of the ground and not within 
the RSA. This model has not included listed threatened and/or migratory species due to the lack of 
data, and not meeting the criteria to be included into the CRM. The collision risk for each of the raptor 
species has been calculated as <1 bird collision per year. 

5.4.4 Collision Risk Model Peer Review Recommendations  
The peer review of the CRM was undertaken by Principal Consultant Peter Wright, with 15 years’ 
experience and Senior Consultant Sebastian Ellis, with 4 years’ experience, from the ERM Europe 
Business Unit. These two professionals have each worked on multiple Projects that require the use of 
CRM using the Band Model, throughout the UK and Europe. This peer review is attached as 
Appendix L.  
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Overall, the peer review detailed the Band Model as an adequate model to analyse the data collected 
from the survey effort of the Project Area. Furthermore, the process taken to determine collision risk 
was largely followed correctly. However, in order to provide a more robust, and conservative estimate 
of collision risk, the peer review detailed a number of recommendations that could be implemented to 
better the model used.  

Table 5-11 details a summary of the recommendations from the peer review, and how such 
recommendations were implemented into the CRM for the proposed action. 

Table 5-11 CRM Peer Review Recommendations and Implementations 
Peer Review Recommendations Implementation into CRM 

 Use of hypothetical data, or data from a 
broader area than the windfarm project 
AoI leads to a large amount of uncertainty 
and undermines confidence in the model. 
If a species is not recorded in the survey 
area but is expected, further survey effort 
would be preferable to utilisation of data 
from a wider area.  Bird activity is typically 
site specific, with topography, habitat, 
food/prey availability and other factors all 
influencing bird flight activity at any one 
location. Although regional datasets may 
provide information on bird density that 
can be extrapolated to a proposed wind 
farm site, the CRM requires additional 
assumptions to be made around bird 
occupancy (e.g .number and duration of 
flights at potential collision risk height) or 
bird flux (number of regular flights through 
the wind farm at collision risk height). As 
with all models, the more assumptions 
made for the model inputs, the more 
uncertainty there is in the outputs.   

 The hypothetical modelling was undertaken to 
determine how species would be impacted ‘if’ they were 
to occur in the Project Area. These listed threatened 
and/or migratory bird species that were analysed, were 
not recorded in the Project Area, except for the Rufous 
Fantail, and no species were recorded within the RSA.  

 On the guidance of the peer review model, as well as 
the literature review of models used throughout the 
world for CRM, hypothetical modelling is not an 
accurate way to understand the collision risk for a 
proposed action. using this recommendation, only birds 
that have been observed within the RSA for the Project 
Area, will be included in the CRM prepared as part of 
this PD. 

 Reference to WTG and bird specific 
parameters need to be made and justified.  

 The parameters for the WTGs are based upon the 
worst-case scenarios. Bird morphology and flight speed 
parameters were based on literature and observational 
data, with all of these bird parameters found in Table 
3-10.  

 Clarification of total time spent surveying 
the Project Area is necessary. The 
calculation of bird occupancy across the 
whole site requires equal duration of 
survey effort across all areas of the site 
(e.g if 2 hours survey is undertaken at 3 
locations simultaneously to cover the 
whole site then this equates to 2 hours 
surveyed across the site rather than 6 
hours in total). 

 The calculation for time spent surveying the Project 
Area was based on surveys conducted by two 
ecologists at one time. BUS were never conducted 
simultaneously but rather were conducted one after the 
other during the survey periods. Therefore, the total time 
spent surveying the Project Area was calculated based 
on the accumulation of all survey minutes conducted 
during each BUS in the Project Area, where no overlap 
occurred during surveying. This clarification has been 
made and no changes to the time spent surveying were 
required.  

 The survey area is calculated at 4,465.2 
ha, which seems reasonable but further 
understanding of this calculation is 
required.  For comparison, an example 
with five 2km VPs would give a circa 
3,500 ha survey area. It is recommended 
that a rule of 2 km visibility per vantage 
point survey (BUS equivalent in the UK) 
be used to calculate the total area 
surveyed.  

 This recommendation as implemented in order to 
reduce and give a more accurate representation of the 
total area surveyed across the Project Area. For each 
BUS point, a visibility estimate was given to be 1 km, 
which provided a more conservative estimate than the 2 
km recommended. This was due to some areas in the 
Project Area having lower visibility, particularly in more 
vegetated areas and gullies on the sloped areas. The 
total area surveyed was calculated to be 3,612 ha. 

 In addition, the infrastructure footprint is 
calculated at 218.5 ha, using a 100m 

 A 500 m buffer of the disturbance footprint has not been 
applied to ensure any impacts are not under estimated 
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Peer Review Recommendations Implementation into CRM 

buffer. In the UK, a 500m buffer around 
the infrastructure to calculate the risk 
envelope is typically used. This area 
seems very low. The ratio of 218.5 ha 
array to 4,465.2 ha survey area appears 
to be incorrect, and also results in the 
calculation of a reduced collision risk. 

and provide a worst-case collision risk estimate. The 
total disturbance footprint for the CRM, with the 500 m 
buffer applied, was calculated to be 2,820 ha.  

 Bird parameters used to calculate collision 
risk should be referenced and the input of 
‘flapping’ bird behavior should be applied 
over ‘gliding’ bird behavior to give a 
precautionary outcome.  

 Bird parameters used for the CRM were based on 
observational data and relevant literature and ‘flapping’ 
bird behavior applied.  

 One of the assumptions used in the model 
is that each flight observed lasted 20 
minutes duration. No justification is 
provided for using this value, and best 
practice would be to use actual flight 
durations recorded from site specific 
surveys. 

 The data that was recorded was the bird presence 
within the RSA (60-260 m) and direction flying. The 
survey effort did not capture the total time that the birds 
sighted spent in the RSA.  

 Each BUS lasted for 20 minutes and therefore it was 
concluded that if any bird was seen during that BUS 
within the RSA, that it was seen for the total 20 minutes 
within the RSA.  

 This does not give the exact period of observation in the 
RSA, but instead provides the total maximum time the 
bird could have been sighted in the RSA. Therefore, this 
provides a conservative and worst-case timeframe for 
observations in the RSA.  

 Incorrect application of avoidance rates 
and 98% avoidance rates should be 
applied 

 Avoidance rates have now been implemented correctly 
for 95, 98 and 99% avoidance for each bird species, 
and given as a range.  

5.4.5 Collision Risk Model Literature Review  
Australia has been increasingly adopting renewable energy projects, with 94 operational wind farms 
present in the country as of October 2022, and that number predicted to grow exponentially in the 
coming years (Australian Renewable Energy Agency 2023).  

Collision risk is a factor that needs to be considered from an environmental impact perspective which 
looks to the collision risk to avian species, if there were to fly within the Rotor Swept Area (RSA) of a 
wind farm. Increase in WTGs has resulted in adverse effects on many avian species, through both 
direct fatalities as a result of the collision with WTG rotor blades as well as secondary impacts such as 
the result of habitat alteration and loss and the changes in normal flight paths as a result of WTG 
presence/habitat loss (Drewitt and Langston 2006; Madders and Whitfield 2006).  

Collision risk is particularly important to determine and account for in proposed wind farm areas where 
bird species present at a higher risk of decline, such as those of conservation significance. This is 
such that even a few fatalities can grossly alter the maturing and reproductive rates of a species, thus 
potentially result in regional and national declines (Drewitt and Langston 2006; Loss et al. 2013). 
Other species that are vulnerable to collision with WTGs are high-flying soaring birds of prey, such as 
raptors (Martin et al. 2022). Collision-related mortality is spread unevenly among species where few 
species often account for a large proportion of collisions (Madders and Whitfield 2006; de Lucas et al., 
2008; Watson 2018). Collision risk will also vary dependent on each species, based on factors such 
as foraging behaviour, flight height, flock sizes, morphology and flight speed (Drewitt and Langston, 
2006, de Lucas et al., 2008, Barrios and Rodríguez, 2004). WTG collision rates will vary based on 
variables such as time of day and time of year, based on the number of birds present in an RSA 
(Murgatroyd et al. 2018; May et al. 2010).  
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Raptors are known to utilise thermal soaring (slow circle-soaring flight on thermals) which is highly 
dependent on weather conditions. Under less favourable conditions for the species to gain altitude, 
WTG collision risk may be increased with the birds not tending to engage in active flight (Barrios and 
Rodríguez 2004; Johnston et al. 2014b; Marques et al. 2014). This is such that the bird is soaring and 
not actively flapping through an airspace. This may prolong the amount of time is it present within the 
risk window of a WTG. It has been studied in a wind farm that most raptors will spend little time in a 
defined collision risk zone, but will often intersect in and out of the risk window (Linder et al. 2022a) 

Important predictors of collision risk for raptors have been studied and some of the main findings 
include that active flight can lead to a higher risk of collision with the tendency for a bird to dissect the 
path of multiple WTGs in an area (Linder et al. 2022a). Furthermore, track tortuosity can also impact 
collision risk, such that less tortuosity increases collision risk. This is important as tortuous tracks can 
be a result of raptors utilising thermal soaring, and thus, thermal soaring may actually reduce collision 
risk, which is consistent with other studies having been conducted on the topic (Péron et al. 2017; 
Janss 2000).  

Collision risk models (CRM) have been developed to assess the risk of impact to species as a result 
of wind farms. It is noted that such models are only able to assess the risk as a result of direct 
mortality from WTG hits, and not as a result of other impacts like habitat loss and flight redirection. A 
study by Masden and Cook 2016 reviewed 10 models that have been used broadly to assess the 
probability of bird species colliding with WTGs during passage through a Project dependent RSA. The 
methods that were assessed were divided into those based on observational flight data, where flight 
behaviour, habitat use and flux of birds are analysed, as well as those that focus primarily on 
collisions based on theoretical parameters in the absence of bird data. The study by Masden and 
Cook (2016) explained that all collision risk models involve the following: 

 To calculate the probability of a collision occurring assuming no evasive action – which requires 
information on bird morphometrics, flight speed and WTG rotor speed and size; and 

 To measure the of the number of birds within a risk window in a given year – which is formulated 
based on actual observational data, or theoretical behavioural flight data for species in a given 
wind farm Study Area.  

Table 5-12 shows a summary review of four of the main models mentioned in Masden and Cook 
(2016), including the Band Model which was used for the Stony Creek Wind Farm. For each model, 
this table presents the objective of the model, inputs required as well as the limitations or main 
assumptions of the model.  

Table 5-12 Comparison of Collision Risk Models 
Collision Risk 
Model  

Objective and Benefits of the Model Limitations and Assumptions of the 
Model  

Tucker Model 
(Tucker, 1996a, 
Tucker, 1996b). 

 The model analyses the motions and 
dimensions of both birds and 
propeller-type rotor blades, and 
predicts the probability of a collision 
when the bird flies through the RSA 
(Tucker 1999a).  

 This model can account for upwind 
and downwind flights of birds.  

 Does not measure a likely number of 
collisions as a measure of bird 
density;  

 Blades are 1 or 3 dimensional which 
consist of length, chord and twist;  

 Bird always considered to be gliding, 
and never flapping in flight behavior;  

 Bird dimensions are always 
rectangular with a wingspan that 
always exceeds length;  

 Does not consider the collision with 
the WTG tower; and  

 Avoidance behavior is mainly left out 
of this model.  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 204 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

COLLISION RISK ASSESSMENT 

Collision Risk 
Model  

Objective and Benefits of the Model Limitations and Assumptions of the 
Model  

Band and Band 
Model (Band 2007; 
Band 2012). 

 The model was developed to take 
into considered the probability of a 
WTG blade that occupies the same 
space as a bird, and the time taken 
for the bird to pass through the rotor 
swept volume (RSV) of the area 
occupied by this WTG.  

 It has two stages for estimating 
collisions per year: 1) number of 
birds flying through the rotor and 2) 
the probability of collision from a 
single transit of a rotor.  

 This model accounts for avoidance 
or evasive behavior by implementing 
an avoidance rate often between 95-
99%.  

 Bird specific parameters are 
included into this model such as bird 
length, wingspan, height and flight 
activity (diurnal/ nocturnal/ 
migratory).  

 WTG parameters considered such 
as diameter, length, operational 
time, rotor speed, hub height. 

 Considers bird both when flapping 
and gliding.  

 Updates as part of 2012 were made 
to consider offshore wind farms (not 
applicable to the Stony Creek Wind 
Farm). 

 In this model the bird is assumed to 
be a cruciform shape; 

 The thickness of the WTG blade still 
not included into this model; 

 This model only assumes the bird is 
flying parallel to the wind, such that it 
is flying perpendicular to the rotation 
of the WTG; 

 Assumes effects of approaching WTG 
at oblique angles will cancel out, 
although this may underestimate 
collision risk; and 

 Does not consider the collision with 
the WTG tower.  

 Can be observational data heavy, 
when normally in Projects the data 
can be quite limited. 

Monte Carlo Model 
(McAdam 2005) 

 This model is based upon the 
original Band Model however 
includes stochastic modifications to 
account for variation in flight height 
and the effects of wind.  

 This model calculates the probability 
of bird being struck given it has 
passed through the plane of the 
WTG at a given height and distance 
less than the rotor length from the 
centre.  

 This model considers the effect of 
wind variation on collision variation 
through the variance of bird speed 
as well as changes in the direction of 
the WTG.  

 Includes same limitations of Band 
Model. 

 This model includes oblique angles 
but not bird orientation relative to 
WTG.  
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Collision Risk 
Model  

Objective and Benefits of the Model Limitations and Assumptions of the 
Model  

Biosis Propriety 
Limited (Smales et 
al. 2013). 

 This model has been developed to 
provide a prediction of the number of 
collisions between WTGs and a local 
or migratory group of birds.  

 This model acknowledges that birds 
won’t only approach WTG at a 
perpendicular angle, but flights can 
occur from any direction.  

 Considers the moving and stationary 
parts of the WTG – including the 
WTG tower that may be a factor to 
consider for bird collisions.  

 Considers bird parameters and WTG 
parameters considered as in the 
Band Model.  

 Considers avoidance rates of birds.  

 This model does not consider when 
the collisions will occur.  

 Due to statistically minor numbers of 
collisions that are concluded from the 
model – it is unlikely that they will be 
evenly distributed in time.  

 Can be observational data heavy, 
when normally in Projects the data 
can be quite limited.  

Table 5-12 is formulated based on the Collision Risk Model literature review undertaken by Masden and Cook 
(2016. It is noted that not all models reviewed in Masden and Cook (2016) are included in Table 5-12. 
However, the main ones that are most commonly adopted in current CRM have been considered.  

As well as the limitations above, the following are considered are limitations for all the models:  

 Most models assume that avoidance behaviour is constant across all individuals within a species 
and this is unlikely; 

 Can overestimate bird collisions; 

 Data incorporated is often count data of number of individuals in the species – the same 
individual may be counted more than once, however it can only be used in the model once, 
assuming collision equates to mortality – distinguishing individuals of a species is difficult 
(Eichhorn et al. 2012) circumvents above limitation by using an agent-based model to describe 
movements of individuals through a landscape and applying collision risk to each individual but 
this is specific to a single species, the red kite; and  

 Species-specific behaviours, topography and wind parameters not considered for majority of the 
models. 

There are many other models which are available as seen in Table 5-12, however, the CRM that was 
chosen for this proposed action was the Band Model, also known as the Scottish Natural Heritage 
(SNH) Model. This Band Model was chosen based on its ability to calculate the estimate of collision 
per year for a bird species which is a pre-construction assessment of collision impacts on local and 
national populations (SNH, 2016). It considers extensive bird species and WTG model parameters, 
that ensure that it is specific and situation dependent. 

Further to those discussed in Table 5-12, the limitations of the Band Model as discusses in Band et al. 
(2007) include the following:  

 Birds may be more evident and prominent in some habitats; 

 Birds may be easier to identify when flying at different elevations; 

 Detection rate may differ for different species; 

 Plotting routes of flying birds is difficult due to parallax and can be a skill that takes time to 
develop; and 

 For gliding species such as eagles, it can be hard to tell their correspondence to landscape, 
however this can be circumvented by having knowledge of the species expected to be seen and 
knowledge of terrain.  
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It is noted that the disadvantage of the Band Model is that it does not necessary take into account the 
direction flying of the bird within the Project Area. Such information is important in order to identify 
higher risk areas. Nonetheless, this information is accounted for within the risk assessment and 
identifies areas of high bird activity that will require further surveying in future. Such limitations are all 
relevant to the proposed action and the CRM undertaken for the species relevant to the Project Area. 
All species identification parameters and detection rates are going to be the same across all CRM 
types as this comes down to survey effort rather than the model itself.  It is noted that the 95% 
avoidance rate is dealt with within the Project Model through accounting for 98 and 99% avoidance 
rates as a result of research done by SNH (2016).  

There is constant research going into collision risk, especially with the expansion of renewable energy 
into new countries and areas, including offshore windfarms. Due to the limited records of listed 
threatened species (none of which occur within the RSA) that occur within the RSA, as well as the 
limited raptors within the RSA, the use of the Band Model is considered an adequate model to assess 
the collision risk associated impacts of the proposed action on bird and bat species. Furthermore the 
parameters entered into this model are based on field observations as well as information from 
literature, and therefore takes into account a conservation estimate of the collision risk to species 
which does not limit the data or the outcomes. 

5.5 Policies and Guidelines Implementation to Assess Direct Mortality 
The CRM has identified minimal risk to all species. It is noted that BUS have identified areas where 
species are located and directional flying and as such, identified which WTGs might be a higher risk to 
birds and bats found in the Project Area.  

WTGs are preferentially located in areas for best wind resources, however based on the field surveys 
that have been conducted, and further pre-clearance micro-siting surveys that will be conducted prior 
to commissioning, final layout has been chosen to ensure that species presence and habitat presence 
has been considered and addressed so far as reasonably practicable. With respect to each species, 
the following documents were considered:  

 Consultation of SPRAT profiles to identify species distribution, behavioural characteristics and 
habitat information which was then mapped for all potential, likely and known to occur species 
within the Project Area;  

 Scientific literature to understand further parameters of bird and bat species of interest, including 
size, flight speed, average flock sizes; and 

 Survey guidelines which determined relevant methodology for BUS and BACI monitoring 
principles.  

The consultation of these policies and guidelines where then able to inform the bird and bat studies, 
which were:  

 A risk assessment based on species characteristics and behaviours; and  

 A CRM which considers such species characteristics and factors these into how they would be 
impacted by the WTG parameters relevant to the proposed action.  

This proposed action has gone further to consider species which have not been located in the Project 
Area or broader locality, to determine the ‘potential impact’ that would result from construction and 
operational activities.  

The proposed action emphasises the importance of ongoing monitoring and as such, the BBMP 
attached (Appendix F) has considered all relevant principles of BACI survey monitoring, and Adaptive 
Management to ensure that if any threatened species are to be found in future surveys, they are 
adequately considered, and impacts mitigated.  
  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 207 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

AVOIDANCE, MITIGATION AND MANAGEMENT MEASURES 

6. AVOIDANCE, MITIGATION AND MANAGEMENT MEASURES  

6.1 Avoid, Mitigate and Managing Impacts 
This Section summarises the proposed avoidance and mitigation measures based on potential 
impacts assessed in Section 4. Broadly, the avoidance and mitigation measures can be grouped as 
clearing mitigation measures, weed and pest management, indirect (noise, dust, light, waterway) 
impact management, fragmentation measures, and turbine impact management. Evidence to support 
the efficacy of mitigating these impacts are discussed below.  
Specific Management Plans have been developed with the aim to manage and mitigate impacts to 
listed threatened species. These management plans are attached to this PD and include: 
 Bird and Bat Management Plan (Appendix F);  
 Vegetation Management Plan (Appendix I);  
 Fauna Management Plan (Appendix M); and  
 Weed and Pest Management Plan (Appendix J). 
As per the Conditions of Approval received by the State Assessment and Referral Agency (SARA) the 
following management plans are required: 
 Vegetation and Fauna Management Plan; 
 Preliminary post-Construction Rehabilitation Plan; 
 Rehabilitation Monitoring Report; 
 Cleared Vegetation Plan; 
 Bird and Bat Management Plan; 
 Construction Environmental Management Plan; 
 Stormwater Management Plan; and  
 Erosion and Sediment Control Plan. 
A complete list of SARA conditions has been included in Appendix A. 

6.1.1 Clearing Mitigation  
Mapping and protecting habitat for MNES, and avoiding impacts as much as practicable in the Project 
Area, is a key element of how impacts will be avoided. Habitat loss is globally recognised as the 
greatest threat to threatened species, and land clearing is a great contributor to this (Neldner et al. 
2017).  
A number of studies have found detrimental impacts of land clearing on a number of threatened 
species due to direct and indirect impacts as well as by exacerbating other threatening processes 
(Neldner et al. 2017). Greenleaf Renewables engaged i3 engineering to evaluate the site and design 
a disturbance footprint that was feasible from an engineering perspective and minimised the 
disturbance to MNES and MSES wherever possible, design principles that were adopted included 
locating infrastructure in already cleared paddocks where possible and reducing the size where it was 
not. Access tracks, hardstands, laydown areas and other infrastructure have all be designed to have 
the least impact on MNES as technically possible. By limiting the area of habitat to be cleared for the 
proposed action to the minimum required, the impacts to threatened species can be avoided as much 
as practicable.  
Habitat loss is also a primary threat to Greater Glider, which is a species that also requires very 
specific microhabitat features for denning habitat. The conservation advice for the Greater Glider 
places emphasis on protecting hollow-bearing trees, which is a specific avoidance measure that will 
be undertaken for the proposed action. Greater Glider den in the hollows of large, mature eucalypt 
trees, and thus, the species is dependent on this microhabitat feature (Mackowski 1984). In fact, 
Mclean et al. 2018 found that a decline or loss of hollow-bearing trees in a landscape reduces the 
population of Greater Glider. Additionally, hollows suitable for Greater Glider can take in excess of a 
century to develop and artificial hollows and nest-boxes are very rarely actually used by Greater 
Glider (Menkhorst 1984; Lindenmayer et al., 2003; Goldingay et al., 2020), which adds to the criticality 
of protecting hollow-bearing trees in the Project Area.  
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Areas of denning habitat for Greater Glider has been identified and mapped across the Project Area 
and the vast majority of the available denning habitat has been retained and protected.  Across the 
Project Area, there is 1,039.5ha of denning habitat and the impact assessment presented in Section 
4.4.5 shows that 69.8ha (or 6.7%) will be directly impacted by the proposed action.  

6.1.2 Weed and Pest Management  
For Greater Glider, pest management is identified as a key target for conservation effort (DCCEEW 
2020). The management of predatory introduced species (feral cat and European red fox) is 
addressed within the Weed and Pest Management Plan. Greater Glider remains have been found in 
the stomachs and scats of both these invasive species (Jones & Coman 1981; Coman 1973; Brunner 
et al. 1975; Wallis & Brunner 1986; Lunney et al. 1990, so mitigation of the potential impacts these 
species could have on Greater Glider is an effective management measure for the proposed action. 

Three-leaved Bosistoa has invasive weeds as a key threat, and weeds will be a highly regulated 
management issue for the proposed action. The WPMP (Appendix J) includes a biohygeine 
declaration that will need to be completed upon entry into sensitive areas of the Project Area as 
required by landowners and WPMP. The government of Queensland identifies several benefits of 
incorporating a pest management plan (Business Queensland, 2018): 

 effectively control these weeds on your property; 

 comply with invasive plant control laws; 

 integrate control activities and other components of your property plan; 

 coordinate control activities with your neighbours; 

 improve efficiency by ensuring control activities are prioritised and resources are used at optimal 
times; 

 monitor how well control activities are working; and  

 report progress to funding bodies and local governments. 

6.1.3 Indirect Impact Management 
For the MNES of concern for the proposed action, indirect impacts via dust, noise, light pollution and 
obstruction of waterways are not identified as significant threats in their relevant statutory and policy 
documents (Section 4.2).  

6.1.4 Fragmentation Mitigation Measures  
Greater Glider have been found to very rarely use glider poles (DCCEEW 2022; Dalton, 2018) so 
ensuring the maintenance of their habitat as mapped in the Project Area is more effective at ensuring 
connectivity than implementing the use of gliding poles. As stated in their conservation advice, 
avoiding habitat loss and fragmentation is a primary conservation action for the species, and by 
mapping their habitat (as per Section 4.4.4), opportunities to avoid impacts to foraging and movement 
habitat as been considered in the project layout. 

For other potentially occurring MNES in the Project Area, maintaining habitat connectivity and 
preventing fragmentation are also key conservation targets. Due to this, mapping habitat for the 
species and preventing clearing, dissecting, and disturbance to these areas is a viable mitigation 
measure to reduce impact to MNES. This is evident as studies assessing the effects of habitat 
fragmentation have found overwhelming evidence to support the notion that fragmentation reduces 
terrestrial biodiversity (Rogan & Lacher Jr. 2018). 

Rehabilitation of access tracks will occur once construction has been completed, to reduce the total 
construction impact down to a minimum width of 11m to account for vehicle access, services and 
drains on either side.  Such rehabilitation will involve planting/natural regeneration of native species 
that are habitat for listed threatened species in the Project Area. These distances will still allow gliders 
to cross the clearings for access tracks and paths. 

https://www.business.qld.gov.au/industries/farms-fishing-forestry/agriculture/biosecurity/plants/invasive/manage/control/laws
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6.1.5 Turbine Impact Mitigation  
The measures to mitigate bird collision risk with WTGs are detailed in the BBMP (Appendix F), 
however the brief mitigation measures include: reduce WTG lighting (to reduce invertebrate density) 
and use yellow or white light, continuous carcass removal from WTG areas, avoiding placement of 
WTG in areas of preferred bird and bat habitat. 

May et al. (2015) noted that birds may be discouraged from using WTG occupied areas by making 
this area less attractive or by making the area outside of that occupied by the WTG more attractive. 
Some of the measures included in the BBMP for the proposed action use this ideology, such as 
reducing invertebrate density in WTG areas to make these regions less attractive to insectivorous and 
seed-eating birds. 

Additionally, carcass control around the bases of WTG can also reduce collision risk of birds of prey 
or scavenging species, however this risk reduction is limited largely to the habitat value of these areas 
to prey species (ie. rocky denning habitat for prey species is more likely to attract birds of prey) 
(Smallwood & Thelander 2004; Smallwood 2010). May et al. 2015 instead argues that mitigation 
measures to prevent use of the WTG area by other fauna would be more productive in reducing bird 
of prey/scavenger collision risk. However, this is not feasible without degrading the overall quality of 
habitat and potentially neglecting biodiversity, thus carcass removal is the better option for mitigating 
raptor collision risk. 

6.1.6 SMART Avoidance, Mitigation and Management Measures  
These measures are described in detail and are listed out in Table 6-1 and stepped out in order to 
meet the SMART goal principle as follows:  

 Specific – this details the specific mitigation measure for the proposed action in terms of how it 
will mitigate the relevant potential impact; 

 Measurable - this details how the mitigation measure for the proposed action will be achieved, 
through the collection of data during field surveys, or a specific number unit goal for the measure;  

 Achievable – this details the way in which the measure will be achieved in relation to the 
timeframe, people involved in achieving the measure and the money or resources required;  

 Relevant – this details any information for listed species that are relevant to, or addressed by, the 
specific mitigation measure, for example, how a Weed and Pest Management Plan would help to 
address and adhere to the threat abatement plans for pest reduction for listed threatened 
species; and  

 Time bound ¬ this details the specific time frame in which the measure should be implemented 
for or achieved by.  

It is noted that the following management plans are attached to this PD as follows:  

 Bird and Bat Management Plan (Appendix F);  

 Vegetation Management Plan (Appendix I);  

 Fauna Management Plan (Appendix M); and  

 Weed and Pest Management Plan (Appendix J). 

The following relevant documents have been reviewed and referenced: 

 Conservation Advice for Petauroides volans (Greater Glider (southern and central)) (DCCEEW 
2022).  

 Conservation Advice for Phascolarctos cinereus (Koala) combined populations of Queensland, 
New South Wales and the Australian Capital Territory (DAWE 2022). 

 National Recovery Plan for the Koala Phascolarctos cinereus (combined populations of 
Queensland, New South Wales and the Australian Capital Territory) (DAWE 2022). 
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 Conservation Advice for Hirundapus caudacutus White-throated Needletail (TSSC 2019). 

 Approved Conservation Advice for Bosistoa transversa s. lat. (Three-leaved Bosistoa) (DEWHA 
2008). 

 A review of Koala habitat assessment criteria and methods (Youngentob et al., 2021) 

 National Recovery Plan for the Grey-headed Flying-fox Pteropus poliocephalus (DAWE 2021). 

 Conservation Advice Geophaps scripta scripta Squatter Pigeon (southern) (Threatened Species 
Scientific Committee, 2015) 

 Approved Conservation Advice for Rostratula australis (Australian Painted Snipe) (Department of 
Sustainability, Environment, Water, Population and Communities (2013)) 

 National Recovery Plan for the Australian Painted Snipe (Rostratula australis) (DCCEEW, 2023) 

 Conservation Advice Hirundapus caudacutus White-throated Needletail (Threatened Species 
Scientific Committee (2019)) 

 Conservation Advice for Erythrotriorchis radiatus (Red Goshawk) (DCCEEW, 2023) 

 National Multi-species Recovery Plan for the cycads, Cycas megacarpa, Cycas ophiolitica, 
Macrozamia cranei, Macrozamia lomandroides,Macrozamia pauli-guilielmi and Macrozamia 
platyrhachis (Queensland Herbarium, 2007). 

 Rufous Fantail Species Profile and Threat database (SPRAT) (DCCEEW 2023). 

 Conservation Advice (including listing advice) for the Poplar Box Grassy Woodland on Alluvial 
Plains (Department of the Environment and Energy 2019) 

 Flora surveys in accordance with the QLD NC Act Flora Survey Guidelines (DES, 2020) 

 Queensland Erosion and Sediment Control Plan 

 Compliance with the Environmental Protection Act 1994. 

 Compliance with Fisheries Act 1994. 

 Onshore Wind Farms – interim guidance on bird and bat management (DAWE, 2022) 

6.2 Outcomes for Relevant MNES 
The specific and measurable environmental outcomes for listed threatened and migratory species that 
have been identified as known, likely or with potential to occur within the Project Area, is detailed in 
Section 4 above.  

 The Project will result in clearing of MNES habitat for those species assessed as known, likely or 
having potential to occur but will not exceed the maximum disturbance limits of: 

 208.1 ha of Greater Glider habitat, consisting of 138.3 ha of foraging habitat and 69.8ha of 
Greater Glider denning habitat; 

 247.1 ha of potential Koala habitat, consisting of 233.3 ha of potential breeding and foraging 
habitat and 13.8 ha of potential dispersal habitat; 

 204.4 ha of potential Grey-headed Flying-fox foraging habitat; 

 193.5 ha of potential Cycas megacarpa habitat;\ 

 188.9 ha of potential Red Goshawk habitat, consisting of 164.6 ha of potential foraging habitat 
and 24.3 of potential roosting and foraging habitat 

 39.8 ha of potential Squatter Pigeon foraging habitat 

 2.1ha of potential Three-leaved Bosistoa habitat; and 

 2.1ha of Rufous Fantail habitat 
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Mitigation measures for the translocation of Greater Glider hollows will result in no net loss of dens. 

It is also noted that if any other listed threatened and/or migratory species are identified as occurring 
within the Project Area during any stage of the proposed action (pre-construction, construction and 
operation), the Proponent will immediately report this to the Department.  

6.3 Mitigation and management of impacts 
The following Section further details the main specific proposed measures that have been designed to 
mitigate and manage impacts to MNES as a result of the proposed action.  

6.3.1 Pre-clearance Surveys 
Pre-clearance surveys will be conducted to inform micro-siting as described in the previous Section. 

Pre-clearance surveys will be conducted by suitably quality ecologists (and botanists) as follows:  

 Investigation of all habitat strata and broad habitat types (e.g. arboreal, terrestrial, leaf litter), and 
will include a buffer of 100 m around infrastructure locations;  

 The clearing limits will be traversed on foot to verify the presence of any MNES fauna or flora 
species, and identification of potential areas in which suitable habitat for MNES fauna species 
may be present; 

 Habitat features such as hollow-bearing trees, termite mounds, large woody debris, bird nests 
and waterbodies will be flagged with high-visibility tape and their position recorded on a GPS. 
Incidental sightings of MNES fauna will be recorded and these locations will be avoided where 
micro-siting allows (up to 100 m for WTGs). 

 The habitat features and their GIS data will be recorded by licensed and suitably qualified fauna 
spotter catcher team to guide avoidance measures imposed during clearing.  

 A full list of fauna species detected during the pre-clearance inspection, as well as the marking 
and identification of significant habitat features will be outlined in a pre-clearance report.   

6.3.2 Fauna Spotter Catcher 
Immediately prior to clearance, a licensed and suitably qualified spotter catcher will search each 
infrastructure location for fauna. This spotter catcher role includes the detection, capture, and removal 
of wildlife from the disturbance footprint. The spotter catcher will have specialised skills and 
experience in the detection, identification, capture and removal of wildlife. Additionally, the spotter 
catcher will have an understanding of basic ecological principles and knowledge of appropriate local 
release sites for wildlife. 

The spotter catcher will visually inspect the vegetation and previously flagged habitat features to 
locate any fauna. Specific methodology and effort will be employed to detect MNES that are a) known 
or likely to occur, b) potential to occur, and c) general roosts or nest sites. A spotter catcher must be 
present during vegetation clearing or disturbance to any structures that may serve as wildlife habitat. 
A clear view of vegetation or habitat features being cleared is important for rapid detection of wildlife 
that is disturbed or uncovered by the operations. Where sighted, relocation will occur where required 
or in some circumstances clearing will be postponed until the species relocates (e.g. Greater Glider ). 
Where wildlife is captured during clearing, and confirmed suitable for relocation, it will be released to 
the nearest suitable habitat outside of the clearing limits. Immediately after capture, and prior to 
release, all animals will be identified to species level and examined for signs of injury or illness. A 
licenced wildlife carer and veterinarian will be on standby to take any wildlife requiring further 
examination or treatment. The spotter catcher will remain on site during clearing to minimise direct 
impacts to MNES. 
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6.3.3 Species-specific Mitigation and Management Measures  
In addition to the measures listed above, Section 4 details specific measures relevant to specific listed threatened and/or migratory species under consideration. 

Table 6-1: Species-Specific Mitigation and Management Measures 

Species Relevant Conservation Advice and Threats Mitigation and Management Measures 

 Koala 
(Endangered 
under EPBC 
Act) 

 Conservation Advice for Phascolarctos 
cinereus (Koala) combined populations of 
Queensland, New South Wales and the 
Australian Capital Territory (DAWE 2022). 

 Habitat loss and fragmentation 
 Heat stress, climate change, bushfire 
 Wild dogs 
 Direct vehicle mortality 
 National Recovery Plan for the Koala 

Phascolarctos cinereus (combined 
populations of Queensland, New South 
Wales and the Australian Capital Territory) 
(DAWE 2022). 

 Avoiding areas identified as potential habitat for species of interest at the design and micro-
siting stages. Where disturbance to threatened species habitat has to occur, individuals and 
surrounding micro-habitat features (eg. hollows, nests, logs etc.) will be translocated to suitable 
areas (if possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific potential habitat features for listed species are identified within a 100 m buffer of 
such infrastructure (inc. micro-siting). 

 Potential Koala habitat will be searched by a spotter catcher before clearing, and trees will not 
be removed that have active Koalas in them, noting that Koalas cannot be forcibly relocated by 
a spotter catcher. Careful placement and design of WTGs to minimise impact of trees within 
potential foraging habitat will occur. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP).  

 Vehicles, equipment, and infrastructure will be retained within the approved work zone to 
prevent unnecessary land, vegetation and species disturbance. 

 Rehabilitation of access tracks will occur once construction has been completed, to reduce 
impact from no more than 45m down to an average of 11m. Such rehabilitation will involve 
planting/natural regeneration of native species that are habitat for listed threatened species in 
the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts 
of native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and minimise clearing 
of mature trees. 

 A Weed and Pest Animal Management Plan will be developed and implemented for the 
Proposed action. This will include measures such as vehicle wash downs, weed certification and 
obligations to stick to access tracks throughout the Project Area. 

 Greater Glider 
(Endangered 

 Conservation Advice for Petauroides volans 
(Greater Glider (southern and central)) 
(DCCEEW 2022) 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding 
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Species Relevant Conservation Advice and Threats Mitigation and Management Measures 
under EPBC 
Act) 

 Protect refuge areas (eg. Habitat adjacent to 
recently burnt areas of habitat). 

 Protect hollow bearing trees in habitat and 
refuge habitat (including mature hollow-
bearing trees along roadsides etc.). 

 Avoid habitat loss and fragmentation when 
developing new transport corridors. 

 Protect areas of suitable habitat. 

micro-habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if 
possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species habitat such as for the Greater Glider , and such habitat will largely be avoided. Greater 
Glider foraging habitat to be impacted will be searched by a spotter catcher before clearing. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

 Rehabilitation of access tracks will occur once construction has been completed, to reduce 
impact from more than 45 m down to 11 m. Such rehabilitation will involve planting/natural 
regeneration of native species that are habitat for listed threatened species in the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts 
of native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and minimise clearing 
of mature trees. 

 Grey-headed 
Flying Fox 
(Vulnerable 
under EPBC 
Act) 

 National Recovery Plan for the Grey-headed 
Flying-fox Pteropus poliocephalus (DAWE 
2021) 

 Foraging habitat loss is a key threat. 
 Roosting camp habitat loss. 
 Roosting camp disturbance (through 

deliberate human interference or habitat 
degradation). 

 Deliberate culling in commercial fruit crops. 
 Heat stress, climate change, bushfire. 
 Entanglement in netting and barbed-wire. 
 Electrocution on power lines. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding 
micro-habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if 
possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species habitat such as for the Greater Glider , and such habitat will largely be avoided. Greater 
Glider foraging habitat to be impacted will be searched by a spotter catcher before clearing. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

 Rehabilitation of access tracks will occur once construction has been completed, to reduce 
impact from more than 45 m down to 11 m. Such rehabilitation will involve planting/natural 
regeneration of native species that are habitat for listed threatened species in the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts 
of native vegetation. 
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Species Relevant Conservation Advice and Threats Mitigation and Management Measures 

 White-throated 
Needletail 
(Vulnerable 
and Migratory 
under EPBC 
Act) 

 Conservation Advice for Hirundapus 
Caudacutus White-throated Needletail (TSSC 
2019) 

 Breeding habitat loss is key threat. 
 Important migratory habitat loss. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding 
micro-habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if 
possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species habitat such as for the Greater Glider , and such habitat will largely be avoided. Greater 
Glider foraging habitat to be impacted will be searched by a spotter catcher before clearing. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

 Rufous Fantail 
(Migratory and 
Marrine under 
EPBC Act) 

 Rufous Fantail SPRAT (DCCEEW 2023) 
 Habitat loss and fragmentation is primary 

threat. 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals and surrounding 
micro-habitat features (e.g. hollows, nests, logs etc.) will be translocated to suitable areas (if 
possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 

 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 
species habitat such as for the Greater Glider , and such habitat will largely be avoided. Greater 
Glider foraging habitat to be impacted will be searched by a spotter catcher before clearing. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts 
of native vegetation. 

 Three-leaved 
Bosistoa 
(Vulnerable 
under EPBC 
Act) 

 Approved Conservation Advice for Bosistoa 
transversa s. lat. (Three-leaved Bosistoa) 
(DEWHA 2008) 

 Land clearing timber harvesting in habitat 
 Habitat disturbance 
 Introduction of weeds and inappropriate 

pesticide use 

 Avoiding areas identified as habitat for species of interest at the design and micro-siting stages. 
Where disturbance to threatened species habitat has to occur, individuals will be translocated to 
suitable areas (if possible). 

 Pre-clearance ecological surveys at proposed infrastructure locations to further avoid impact 
where specific habitat features for listed species are identified within a 100 m buffer of such 
infrastructure (inc. micro-siting). 
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 Micro-siting will occur at all potential turbine locations and areas deemed to contain threatened 

species habitat such as for the Greater Glider , and such habitat will largely be avoided. Greater 
Glider foraging habitat to be impacted will be searched by a spotter catcher before clearing. 

 Specific Management Plans have been developed to manage and mitigate impacts to listed 
threatened species known or likely to occur within the Project Area. These management plans 
include a Vegetation Management Plan (VMP), Fauna Management Plan (FMP), and Weed and 
Pest Animal Management Plan (WPAMP). 

 Vehicles, equipment, and infrastructure will be retained within the approved work zone to 
prevent unnecessary land, vegetation and species disturbance. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or dissecting tracts 
of native vegetation. 

 WONS and Restrictive Invasive species will be identified and monitored in the Project Area, 
before and during construction and throughout the operation phase. 

 A Weed and Pest Animal Management Plan will be developed and implemented for the 
Proposed action. This will include measures such as vehicle wash downs, weed certification and 
obligations to remain on access tracks throughout the Project Area. 

 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 provisions, and local, state and national regulatory requirements. 
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6.4 Effectiveness of Proposed Measures 
Each proposed avoidance and mitigation measure were assessed for their likely effectiveness when 
implemented for the proposed action. The criteria for assessment are detailed in Table 6-2. 

Table 6-2: Criteria for Assessment of Proposed Mitigation Measures 

Effective Rating Effective Rating Criteria Description 

High Effectiveness 
 No impact to species and/or habitats due to prevention and/or 

avoidance. 

Moderate Effectiveness 
 Direct and indirect impacts are minimised, no substantial recurring 

impact (often related to engineering changes). 

Low Effectiveness 
 Minimal reduction in impact through control, survey and observation 

measures (often to do with PPE or administrative changes).  

No Effect 
 There is no reduction in the impact.  

Evaluation and examples/evidence of each proposed avoidance and mitigation measure and 
effectiveness is displayed in Table 6-3, below.   

Table 6-3: Evaluation of Proposed Avoidance and Mitigation Measures 
Mitigation Measures for 
Proposed action 

Effectiveness 
Rating 
 

Justification for Rating 

Avoiding the clearance of remnant and regrowth vegetation that would lead to a loss of habitat or 
mortality for MNES 
Avoiding areas identified as habitat 
for species of interest. 

High 
Effectiveness 

Complete avoidance of remnant and regrowth vegetation 
will avoid potential risk of impact during the design stage. 
Within the two-stage disturbance mitigation procedure, 
habitat for MNES will be identified and turbine locations 
will be refined minimising impacts.  

Pre-clearance ecological surveys at 
proposed infrastructure locations to 
further avoid impact where specific 
habitat features for listed species 
are identified within a 100 m buffer 
of such infrastructure (inc. micro-
siting). 

High 
Effectiveness 

Complete avoidance of remnant and regrowth vegetation 
will avoid potential risk of impact during the design stage. 
Within the two-stage disturbance mitigation procedure, 
habitat for MNES will be identified and turbine locations 
will be refined minimising impacts. 

Workers will be made aware of 
MNES and MNES habitat at 
inductions and pre-start meetings. 

High 
Effectiveness 

Awareness of MNES and MNES habitat will prompt 
reporting of listed threatened within the Project Area. 
Inclusion of MNES information at inductions and pre-start 
meetings will minimise direct impacts of the proposed 
works to MNES and improve detection of MNES within the 
Project Area.  

Specific Management Plans have 
developed to manage and mitigate 
impacts to listed threatened species 
known or likely to occur within the 
Project Area. These management 
plans include a VMP, FMP, and 
WPAMP. 

Moderate 
Effectiveness 

Designated Management Plans will inform workers on 
how to mitigate impacts with specificity. 
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Mitigation Measures for 
Proposed action 

Effectiveness 
Rating 
 

Justification for Rating 

Micro-siting will occur at all 
potential turbine locations and 
areas deemed to contain 
threatened species habitat such as 
for the Greater Glider , and such 
habitat will largely be avoided. 
Greater Glider foraging habitat to 
be impacted will be searched by a 
spotter catcher before clearing. 

High 
Effectiveness 

Complete avoidance of remnant and regrowth vegetation 
will avoid potential risk of impact during the construction 
stage. Within the two-stage disturbance mitigation 
procedure, habitat for MNES will be micro-sited before 
clearing and avoided.  

Where disturbance to threatened 
species habitat has to occur, 
individuals and surrounding micro-
habitat features (e.g. hollows, 
nests, logs etc.) will be translocated 
to suitable areas (if possible). 

Low 
Effectiveness 

Detection of MNES prior to construction enables 
translocation of in accordance with translocation 
protocols. Alternatively, works will be postponed until the 
species migrates out of the work zones. Presence of a 
spotter catcher will minimise direct mortality or injury to 
native fauna during construction. 

Workers to be aware of 
management requirements during 
inductions and through regular 
checks during construction. 

Moderate 
Effectiveness 

Awareness of Management Plans will prompt action and 
accordance to them within the Project Area. 

Avoiding indirect impacts to species behaviour and mortality through habitat fragmentation and 
degradation 
Vehicles, equipment, and 
infrastructure will be retained within 
the approved work zone to prevent 
unnecessary land, vegetation and 
species disturbance. 

Moderate 
Effectiveness 

Indirect impacts to species through creating barriers to 
movement and dispersal will be minimised using detailed 
site location plans determined in the design phase of the 
two-stage disturbance mitigation procedure. All turbine 
sites features a 100 m buffer area to neighbouring 
habitats and indirect impacts will be minimised using clear 
demarcation work areas.  

Rehabilitation of access tracks will 
occur once construction has been 
completed, to reduce impact from 
more than 45 m down to 11 m. 
Such rehabilitation will involve 
planting/natural regeneration of 
native species that are habitat for 
listed threatened species in the 
Project Area. 

Moderate 
Effectiveness 

Direct impacts will be reduced once the construction 
phase has been completed. Rehabilitation of vegetation 
on the access tracks will mitigate the effects of erosion, 
sedimentation and the establishment of invasive 
vegetation species. Access tracks will be rehabilitated 
from 45m to 11m in width. 
This measure will also act in providing regrowth habitat for 
listed threatened species in Project Area. 

Infrastructure will be located 
preferentially to avoid or minimise 
edge effects or dissecting tracts of 
native vegetation. 

High 
Effectiveness 

Complete avoidance of remnant and regrowth vegetation 
will avoid potential risk of fragmentation impacts during 
the design stage. Within the two-stage disturbance 
mitigation procedure, habitat for MNES will be identified 
and turbine locations will be refined minimising impacts. 

Turbines will maximise the use of 
areas that are less vegetated to 
avoid and minimise clearing of 
mature trees. 

High 
Effectiveness 

Complete avoidance of mature vegetation will avoid 
potential risk of habitat loss for greater. Within the two-
stage disturbance mitigation procedure, habitat for MNES 
will be identified and turbine locations will be refined 
minimising impacts. 

Avoiding indirect impacts to adjacent habitats as a result of dust and light pollution 

Dust will be minimised through 
engineering controls on machinery 
and other available dust 
suppression controls, such as 
sprinklers. 

Moderate 
Effectiveness 

Direct impacts will be reduced once the construction 
phase has been completed. Rehabilitation of vegetation 
on the access tracks will mitigate the effects of erosion, 
sedimentation and the establishment of invasive 
vegetation species. Access tracks will be rehabilitated 
from 45m to 11m in width. 
Covering of stockpiles during construction will minimise 
dust dispersal to surrounding habitats. 
Site speed limits will apply to all vehicles, and will not 
exceed 40 km/hr. 
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Mitigation Measures for 
Proposed action 

Effectiveness 
Rating 
 

Justification for Rating 

Stationary lighting restricted to 
construction and laydown areas. 

Moderate 
Effectiveness 

Stationary lighting will be restricted to construction and 
laydown areas predominantly at the turbine foundation 
pores. Positioning of lighting below the turbine blade will 
minimise direct mortality of migratory species. Moreover, 
restriction of lighting to construction and laydown areas 
will minimise attraction of migratory species from 
surrounding habitats.  

Lighting at turbine locations will be 
limited to the foundation pours. 

Moderate 
Effectiveness 

Short duration lighting at specific locations during 
concrete pouring of foundations. 

Avoiding indirect impacts to adjacent habitat areas as a result of erosion and sediment processes 
Sediment and erosion control to be 
managed in accordance with the 
Queensland Erosion and Sediment 
Control Plan and the Contractors 
erosion and sediment control 
procedures (ie. along 
watercourses).  

High 
Effectiveness 

Compliance with erosion and sediment control measures 
will minimise indirect impacts to hydrology. Construction 
will incorporate measures from the Environmental 
Protection Act 1994 with respect to erosion and sediment 
control. Compliance auditing will ensure standards are 
met to minimise adverse impacts to sediment and erosion 
processes. 

Construction activities must not 
interfere or block natural drainage 
or occur on water barriers e.g. 
disturbing channel contours. 

High 
Effectiveness 

Where required, water barrier works will comply with 
requires of the Fisheries Act 1994 minimising indirect 
impacts to erosion and sediment processes. Project 
design will incorporated required control measures during 
construction of water barriers. Compliance auditing will 
ensure standards are met to minimise adverse impacts to 
sediment and erosion processes.  

Avoiding indirect impacts to adjacent habitat areas as a result of an introduction or spread or weed and 
pest species. 
A Weed and Pest Management will 
be developed and implemented for 
the proposed action. This will 
include measures such as vehicle 
wash downs, weed certification and 
obligations to stick to access tracks 
throughout the Project Area.  

Moderate 
Effectiveness 

 

This measure will prevent the introduction and 
establishment of invasive weed species. Moreover, will 
prevent the spread of existing weed species. The 
development of the Pest and Weed Management Plan 
minimises biosecurity risk through a series of procedures 
used in pre-construction, construction and operation 
phases.  

Activities will be planned so that 
movement of vehicles, plant, 
machinery and equipment are 
authorised and avoid moving 
between properties as required. 

Moderate 
Effectiveness 

This measure will prevent the introduction and 
establishment of invasive weed species. Moreover, will 
prevent the spread of existing weed species. The 
development of the Pest and Weed Management Plan 
minimises biosecurity risk through a series of procedures 
used in pre-construction, construction and operation 
phases. 

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 provisions, and local, 
state and national regulatory 
requirements. 

Moderate 
Effectiveness 

This measure will prevent the introduction and 
establishment of invasive weed species. Moreover, will 
prevent the spread of existing weed species. The 
development of the Pest and Weed Management Plan 
minimises biosecurity risk through a series of procedures 
used in pre-construction, construction and operation 
phases. 

WoNS and Restrictive Invasive 
species will be identified and 
monitored in the Project Area. 

Low 
Effectiveness 

This measure prevents the further establishment of WoNS 
and Restrictive Invasive species but will need to be 
identified by qualified personnel in the Project Area. By 
time of establishment and recognition, weed or pest 
animal may have already proliferated. 
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Mitigation Measures for 
Proposed action 

Effectiveness 
Rating 
 

Justification for Rating 

Mitigating impacts from turbine collision (to birds and bats) 
A Bird and Bat Management Plan 
(BBMP) has been developed which 
considers the impacts that will 
occur to birds and include 
mitigation measures to address 
them (refer to Appendix F). 

Moderate 
Effectiveness 

Impacts to bird and bat species will be minimised through 
the implementation of the BBMP.  

Locating turbines away from key 
bird and bat habitats (waterways 
and drainage lines. 

Moderate 
Effectiveness 

Impacts to bird and bat species will be minimised but not 
completely avoided by avoiding highly utilised areas of 
habitat. 

Design of a turbine with a blade 
sweep area >80 m above ground 
level to provide a collision-free 
foraging zone within the canopy 
and 20 m above the canopy which 
typically provides microhabitat 
value. 

Moderate 
Effectiveness 

Impacts to bird and bat species will be minimised but not 
completely avoided by avoiding highly utilised heights. 

Additionally, reducing lights on 
operating turbines will help to 
reduce insect presence, thus 
limiting potential feeding 
opportunities for bats close to the 
turbines.   

Moderate 
Effectiveness 

Impacts to bird and bat species will be minimised but not 
completely avoided by reducing the abundance of prey at 
lower, collision-prone heights 

6.5 Statutory and Policy Basis for the Proposed Measures 
This Section will detail the relevant guidelines (Conservation Advice, Threat Abatement Plans, 
Recovery Plans) for listed the relevant MNES to be impacted by the proposed action. This Section will 
also detail how the proposed mitigation measures, listed and described in the Sections above, will 
adhere to the requirements of the plans, and not contradict species recovery objectives.  

This discussion is presented in Table 6-4. 
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Table 6-4: Proposed Mitigation Adherence to Statutory and Policy Guidance for MNES 

Species  Relevant Statutory and Policy Guideline Proposed action Adherence to Requirements  

Greater Glider  
Conservation Advice for Petauroides volans (Greater Glider (southern 
and central)) (DCCEEW, 2022).Threats to species are habitat clearing 
and fragmentation, inappropriate fire regimes, bushfire, timber harvesting, 
barbed-wire fencing, climate change (higher temperature and changing 
rainfall patterns), hyperpredation by owls, outcompetition from sulphur-
crested cockatoos and introduction of feral predators (cats and European 
red-fox). 
Conservation and management priorities include: 
 Protecting unburnt habitat after bushfire. 
 Revising current prescriptions used for buring to ensure severity and 

frequency are minimised for Greater Glider habitat. 
 Implementing measures to reduce direct mortality and loss of hollow-

bearing trees. 
 Ensuring eucalypt forests and impact of disturbance fires are 

managed as to prevent Greater Glider from transitioning to hotter, 
less nutritious plant communities. 

 Protecting sufficient areas of suitable habitat and maintain habitat 
connectivity. 

 Protecting hollow bearing trees on private property, roadside 
reserves and along edges of tracks. 

 Avoiding fragmentation and habitat loss for construction of new 
transport corridors. 

 Establishing, and maintaining effective prescriptions in production 
forests to support populations. 

 Where hollows are limiting, consider use of artificial nest boxes 
suitable for the species. 

 Restore habitat and connectivity. 
 Revise mitigation and offset guidelines. 
 Avoid use of barbed-wire. 
 Protect all habitat likely to be climate change refuge. 
 Undertake habitat restoration to improve micro-climate conditions in 

high-risk areas. 
 Where threats from introduced predators are significant, implement 

control measures and develop long-term strategies to control 
predation. 

 Avoiding areas identified as habitat for species of interest. 
 Pre-clearance ecological surveys at proposed infrastructure locations to further 

avoid / minimise impact where specific habitat features for listed species are 
identified. 

 Workers will be made aware of MNES and MNES habitat at inductions and pre-
start meetings. 

 Specific Management Plans have developed to manage and mitigate impacts to 
listed threatened species known or likely to occur within the Project Area. These 
management plans include a VMP, FMP, and WPAMP. 

 Micro-siting will occur at all potential turbine locations and areas deemed to 
contain threatened species habitat such as for the Greater Glider , and such 
habitat will largely be avoided. Greater Glider foraging habitat to be impacted 
will be searched by a spotter catcher before clearing. 

 Where disturbance to threatened species habitat has to occur, individuals and 
surrounding micro-habitat features (e.g. hollows, nests, logs etc.) will be 
translocated to suitable areas (if possible). 

 Workers to be aware of management requirements during inductions and 
through regular checks during construction. 

 Vehicles, equipment, and infrastructure will be retained within the approved 
work zone to prevent unnecessary land, vegetation and species disturbance. 

 Rehabilitation of access tracks will occur once construction has been 
completed, to reduce impact from more than 45 m down to 11 m. Such 
rehabilitation will involve planting/natural regeneration of native species that are 
habitat for listed threatened species in the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or 
dissecting tracts of native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and 
minimise clearing of mature trees. 

 A Weed and Pest Management will be developed and implemented for the 
proposed action. This will include measures such as vehicle wash downs, weed 
certification and obligations to stick to access tracks throughout the Project 
Area. 
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Species  Relevant Statutory and Policy Guideline Proposed action Adherence to Requirements  

 Investigate the feasibility of reintroduction to area that has been 
recently extirpated. 

 Undertake translocations to these areas. 
 Ensure that translocation proposals are collaboratively developed 

with interest for the best conservation outcome. 

Koala  
Conservation Advice for Phascolarctos cinereus (Koala) combined 
populations of Queensland, New South Wales and the Australian 
Capital Territory (DAWE 2022). 
Threats to species are climate change driven (loss of suitable habitat, 
increased intensity and frequency of drought, heatwaves and bushfire, 
decreased nutritional value of foliage), human-related (habitat loss and 
degradation, dog/vehicle mortality) and disease (Koala retrovirus and 
chlamydia, 
Conservation actions include: 
 Building and sharing knowledge. 
 Strong community engagement. 
 Increase habitat protection. 
 Conservation integrated into policy, statutory and land-use plans 
 Strategic habitat restoration. 
 Active metapopulation management. 

 Avoiding areas identified as habitat for species of interest. 
 Pre-clearance ecological surveys at proposed infrastructure locations to further 

avoid impact where specific habitat features for listed species are identified 
within a 100 m buffer of such infrastructure (inc. micro-siting). 

 Workers will be made aware of MNES and MNES habitat at inductions and pre-
start meetings. 

 Specific Management Plans have developed to manage and mitigate impacts to 
listed threatened species known or likely to occur within the Project Area. These 
management plans include a VMP, FMP, and WPAMP. 

 Micro-siting will occur at all potential turbine locations and areas deemed to 
contain threatened species habitat such as for the Greater Glider , and such 
habitat will largely be avoided. Greater Glider foraging habitat to be impacted 
will be searched by a spotter catcher before clearing. 

 Where disturbance to threatened species habitat has to occur, individuals and 
surrounding micro-habitat features (e.g. hollows, nests, logs etc.) will be 
translocated to suitable areas (if possible). 

 Workers to be aware of management requirements during inductions and 
through regular checks during construction. 

 Vehicles, equipment, and infrastructure will be retained within the approved 
work zone to prevent unnecessary land, vegetation and species disturbance. 

 Rehabilitation of access tracks will occur once construction has been 
completed, to reduce impact from more than 45 m down to 11 m. Such 
rehabilitation will involve planting/natural regeneration of native species that are 
habitat for listed threatened species in the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or 
dissecting tracts of native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and 
minimise clearing of mature trees. 

 A Weed and Pest Management will be developed and implemented for the 
proposed action. This will include measures such as vehicle wash downs, 
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Species  Relevant Statutory and Policy Guideline Proposed action Adherence to Requirements  

weed certification and obligations to stick to access tracks throughout the 
Project Area. 

National Recovery Plan for the Koala Phascolarctos cinereus 
(combined populations of Queensland, New South Wales and the 
Australian Capital Territory) (DAWE 2022). 
Threats to the species are primarily land-use change and climate change. 
Other threats include: wild dogs, disease, vehicle strike, habitat loss 
fragmentation and degradation, disruption of population genetics, and 
impediments to safe dispersal and loss of genetic diversity. 
The purpose of the plan is to stop the decline and support the recovery 
and long-term survival of the species. 
Objectives the plan aims to meet by 2032 include: 
 Stabilise and increase areas of occupancy that are declining or 

predicted to decline. 
 Maintain or increase areas of occupancy that are or are predicted to 

be stable. 
 Maintain or improve metapopulation processes. 
 Give partners, communities, individuals a greater role in listed Koala 

monitoring, conservation and management. 

 Avoiding areas identified as habitat for species of interest. 
 Pre-clearance ecological surveys at proposed infrastructure locations to further 

avoid impact where specific habitat features for listed species are identified 
within a 100 m buffer of such infrastructure (inc. micro-siting). 

 Workers will be made aware of MNES and MNES habitat at inductions and pre-
start meetings. 

 Specific Management Plans have developed to manage and mitigate impacts to 
listed threatened species known or likely to occur within the Project Area. These 
management plans include a VMP, FMP, and WPAMP. 

 Micro-siting will occur at all potential turbine locations and areas deemed to 
contain threatened species habitat such as for the Greater Glider , and such 
habitat will largely be avoided. Greater Glider foraging habitat to be impacted 
will be searched by a spotter catcher before clearing. 

 Where disturbance to threatened species habitat has to occur, individuals and 
surrounding micro-habitat features (e.g. hollows, nests, logs etc.) will be 
translocated to suitable areas (if possible). 

 Workers to be aware of management requirements during inductions and 
through regular checks during construction. 

 Vehicles, equipment, and infrastructure will be retained within the approved 
work zone to prevent unnecessary land, vegetation and species disturbance. 

 Rehabilitation of access tracks will occur once construction has been 
completed, to reduce impact from more than 45 m down to 11 m. Such 
rehabilitation will involve planting/natural regeneration of native species that are 
habitat for listed threatened species in the Project Area. 

 Infrastructure will be located preferentially to avoid or minimise edge effects or 
dissecting tracts of native vegetation. 

 Turbines will maximise the use of areas that are less vegetated to avoid and 
minimise clearing of mature trees. 

 A Weed and Pest Management will be developed and implemented for the 
proposed action. This will include measures such as vehicle wash downs, weed 
certification and obligations to stick to access tracks throughout the Project 
Area. 
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Species  Relevant Statutory and Policy Guideline Proposed action Adherence to Requirements  

Rufous Fantail  
Rufous Fantail SRAT Profile (DCCEEW, 2023). 
Primary threat to species is breeding habitat loss and fragmentation via 
land clearing and urbanisation. 

 Breeding habitat for species is loss of core, moist forest. 

 Avoiding areas identified as habitat for species of interest. 
 Pre-clearance ecological surveys at proposed infrastructure locations to further 

avoid impact where specific habitat features for listed species are identified 
within a 100 m buffer of such infrastructure (inc. micro-siting). 

 Workers will be made aware of MNES and MNES habitat at inductions and pre-
start meetings. 

 Specific Management Plans have developed to manage and mitigate impacts to 
listed threatened species known or likely to occur within the Project Area. These 
management plans include a VMP, FMP, and WPAMP. 

 Micro-siting will occur at all potential turbine locations and areas deemed to 
contain threatened species habitat such as for the Greater Glider , and such 
habitat will largely be avoided. Greater Glider foraging habitat to be impacted 
will be searched by a spotter catcher before clearing. 

 Where disturbance to threatened species habitat has to occur, individuals and 
surrounding micro-habitat features (e.g. hollows, nests, logs etc.) will be 
translocated to suitable areas (if possible). 

 Workers to be aware of management requirements during inductions and 
through regular checks during construction. 

 Turbines will maximise the use of areas that are less vegetated to avoid and 
minimise clearing of mature trees. 

Listed plant 
species 
(Three-leaved 
Bosistoa) 

 Approved Conservation Advice for Bosistoa transversa s. lat. (Three-
leaved Bosistoa) (DEWHA, 2008). 

 Main threat is habitat loss and degradation through claring, 
fragmentation, disturbance, weed invasion, livestock grazing, 
inappropriate fire and timber harvesting (DECC, 2005). 

 Recovery actions for the species include:  
 Monitor known populations to identify key threats. 
 Monitor the progress of recovery 
 Identify populations of high conservation priority. 
 Minimise adverse impacts from land use at known sites. 
 Protect further populations of the listed species. 
 Ensure Three-leaved Bosistoa is adequately considered in parks and 

reserves management planning and implementation. 
 Develop and implement a suitable fire management strategy for 

Three-leaved Bosistoa to protect habitat. 

 Avoiding areas identified as habitat for species of interest. 
 Pre-clearance ecological surveys at proposed infrastructure locations to further 

avoid impact where specific habitat features for listed species are identified 
within a 100 m buffer of such infrastructure (inc. micro-siting). 

 Workers will be made aware of MNES and MNES habitat at inductions and pre-
start meetings. 

 Specific Management Plans have developed to manage and mitigate impacts to 
listed threatened species known or likely to occur within the Project Area. These 
management plans include a VMP, FMP, and WPAMP. 

 Workers to be aware of management requirements during inductions and 
through regular checks during construction. 

 Vehicles, equipment, and infrastructure will be retained within the approved 
work zone to prevent unnecessary land, vegetation and species disturbance. 

 A Weed and Pest Management will be developed and implemented for the 
proposed action. This will include measures such as vehicle wash downs, weed 
certification and obligations to stick to access tracks throughout the Project 
Area.  



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 224 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

AVOIDANCE, MITIGATION AND MANAGEMENT MEASURES 

Species  Relevant Statutory and Policy Guideline Proposed action Adherence to Requirements  

 Review Regional Fire Plans, protected area Fire Plans and hazard 
reduction burn guidelines to include protection for Three-leaved 
Bosistoa. 

 Provide maps of known occurrences to local and state Rural Fire 
Services and seek inclusion of mitigative measures. 

 Manage sites to prevent introduction of invasive weeds. 
 Ensure chemicals or other mechanisms used to eradicate weeds do 

not impact Three-leaved Bosistoa. 
 Manage known sites to ensure appropriate grazing regimes occur. 
 Prevent grazing pressure at known sites. 
 Raise awareness of Three-leaved Bosistoa within the local 

community. 
 Ensure land managers and other stakeholders are aware of known 

populations, habitat requirements and threats. 

 Activities will be planned so that movement of vehicles, plant, machinery and 
equipment are authorised and avoid moving between properties as required 

 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 provisions, and local, state and 
national regulatory requirements. 

 WoNS and Restrictive Invasive species will be identified and monitored in the 
Project Area. 
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6.6 Ongoing Management  
Once the operational phase of the proposed action begins, ongoing mitigation and management 
measures will include implementation of the following management plans. 

6.6.1 Weed and Pest Management Plan 
A Weed and Pest Management Plan in draft format, has been developed for the proposed action. 
This Plan will be further developed and implemented prior to construction. This will include measures 
such as vehicle wash downs, weed certification and obligations to remain on access tracks 
throughout the Project Area, particularly within the disturbance footprint. Activities will be planned so 
that movement of vehicles, plant, machinery and equipment avoid moving between properties as 
required. Access to a land holder’s property will not occur unless authorized under a land use 
agreement. 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 provisions, and local, state and national regulatory requirements. 

Weeds of National Significance (WoNS) as well as Restrictive and Prohibited Invasive flora and 
fauna, listed under the Biosecurity Act 2014 (Qld), will be identified and monitored in the Project Area. 
Appropriate weed monitoring will occur to ensure new weed species are identified and recorded. Staff 
and contractors will be given information on the location and consequences of biosecurity threats in 
the Project Area. The draft Weed and Pest Management Plan is attached as Appendix J. 

6.6.2 Bird and Bat Management Plan  
A draft Bird and Bat Management Plan (BBMP) has been developed and will be implemented for the 
proposed action. The BBMP aims to provide a monitoring and adaptive management framework for 
potential operating impacts on bird and bat species known, likely or with potential to occur within the 
Project Area.  

The BBMP identifies certain monitoring protocols to track and manage species that are directly 
impacted by wind turbines, through the following procedure:  

 Baseline (pre-construction), construction and operational phase bird (BUS) and bat surveys 
(Anabat surveys);  

 Carcass searches for species impacted by the WTGs;  

 Measures to check for survey adequacy and to account for bias through scavenger and 
detectability trials; 

 Statistical analysis of the results from such targeted field surveys and carcass searches to 
determine the morality rates throughout the Project Area; and 

 Subsequent reporting and consultations with the Department.  

Species triggers will be implemented which will ensure that if impacts reach or exceed an indicative 
significant impact threshold, appropriate adaptive management measures can be implemented. This 
BBMP is an Adaptive Management framework that will have the ability to be adjusted as the proposed 
action progresses to better manage and monitor species that may be impacted by the WTGs, should 
it occur. This is attached as Appendix F.  
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6.7 Corrective Actions  
The mitigation measures described above (Table 6-1) and those presented in the attached 
management plans will be reviewed as part of the respective monitoring plans, with corrective actions 
identified to respond to any defined impact triggers. The relevant management plans are: 

 Draft Bird and Bat Management Plan (BBMP) (Appendix F);  

 Vegetation Management Plan (VMP) (Appendix I);  

 Fauna Management Plan (FMP) (Appendix M); and  

 Weed and Pest Management Plan (WPMP) (Appendix J).  

These plans will be monitored for success, and if any impact triggers are identified, then the corrective 
actions will be applied to manage these impacts. Specific corrective actions for each avoidance and 
mitigation measure are described in Table 6-1.  
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7. REHABILITATION REQUIREMENTS 

7.1 Proposed Rehabilitation Activities 
A Preliminary Post-Construction Rehabilitation Plan was approved as part of the Stony Creek Wind 
Farm Development Application lodged on 19th September 2022. Parts of this plan are outlined and 
expanded upon below. 

7.1.1 Rehabilitation Activities 
It is anticipated that the approximate rehabilitation opportunities post-construction includes up to 40 
ha, which represents c.16% of the total 249 ha of disturbance footprint required to facilitate 
construction. Rehabilitation objectives outlined throughout this document refer to areas within this 
rehabilitation opportunity area, which outlines the approximate area that is only required for 
construction and therefore can potentially be fully rehabilitated. 

Depending on the location of disturbance and potential continued use through the life of the proposed 
action, the rehabilitation activities will include:  

 Mulching of cleared vegetation for use in rehabilitated areas; 

 Topsoil stockpiling for use in rehabilitated areas; 

 Natural regeneration of groundcover; 

 Hydro-seeding of battered slopes to promote growth and bank stability;  

 Direct seeding of native plant and grass species; and  

 Planting of native species tube-stock where appropriate and no future disturbance is required. 

7.1.2 Rehabilitation Objectives 
Rehabilitation efforts for flora and fauna will focus on maintaining ecosystem functionality, through 
minimising the disturbance and rehabilitating in accordance with pre-clearance vegetation. 

 Key rehabilitation objectives include: 

 Ensure that the rehabilitation of vegetation post-construction is properly planned in a manner 
which promotes self-sustaining ecosystems; 

 Ensure rehabilitation of native vegetation able to develop into a viable ecological system, 
comparable to pre-clearing native vegetation and its land uses; 

 Ensure rehabilitation continues until ecosystem and all impacted areas are self-sustaining; 

 Restore pre-clearance levels of biodiversity and ecosystem functionality; 

 Re-planting to be consistent within eucalypt dominated woodland (such as RE 12.3.3, RE 
12.12.12, RE 12.12.5 and RE 12.12.8) where development is planned within these REs, known to 
provide potential habitat for the Koala (Phascolarctos cinereus) and provide potential foraging 
habitat for the Greater Glider (Petauroides volans) in the medium-long term; 

 Ensure all meaningful efforts to minimise clearing endangered RE 12.3.3 and areas identified as 
Essential Habitat; 

 Ensure connectivity for native wildlife through species-specific management practices, including: 

- Groundcover revegetation would be focused on establishing a diverse grassy understorey 
suitable for foraging, to provide for small native mammals;  

- Ensuring clearances to potential habitat for Greater Glider are rehabilitated, where possible, 
to no further than 50 metres apart, to allow for viable connectivity; 

- Maintain connectivity for Koala habitat;   
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- Larger logs that are cleared from the development site would be placed within the 
revegetation area to provide additional habitat features; and 

- Ensuring a fauna spotter and catcher is on-site to relocate fauna within designated areas to 
be cleared. 

 Reusing topsoil and utilising mulch made from cleared vegetation; 

 Preventing erosion of soil, particularly on sloped terrain; and 

 Ensuring exotic plant species do not take hold and dominate regrowth vegetation. 

7.1.3 Rehabilitation Management 
Rehabilitation aims to implement environmental management practices and procedures, that will: 

 Restore and improve areas disturbed during the construction phase; 

 Reinstate connectivity of fauna habits, thus improving ecological processes; 

 Minimise soil erosion and sedimentation; 

 Prevent / minimise the outbreak of exotic species within the area of rehabilitation;  

 Ensure that topsoil is managed effectively; and   

 Monitor, inspect, and maintain the revegetated areas.  

It is important to note that the principles and methods detailed in Table 7-1 are to be implemented at 
the earliest possible opportunity. 
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Table 7-1 Rehabilitation Principles, Methods, and Performance Outcomes 
Principles Rehabilitation Methods Performance Outcome Monitoring 

Rehabilitation in 
accordance with 
pre-clearance 
vegetation 

 In some areas of rehabilitation, it might 
be appropriate to regenerate the 
cleared area naturally, with weed 
management processes in place. This 
weed management may involve the 
use of mulch formed from vegetation 
cleared from the Project Area.  

 The use of tube-stock containing 
native species (in 50x70mm pots) that 
reflects the surrounding environment 
will assist in speeding up the 
rehabilitation process in areas outside 
of the corridor.  

 Matting also helps to conserve soil 
moisture, improves water infiltration 
and soil structure, and moderates soil 
temperatures, thereby improving plant 
growth. 

 Plastic tree guards, held away from a 
seedling by 3 stakes, to protect 
against grazing by feral pests, and 
provide protection from dying winds.  

 Revegetation will range from grassing 
areas with species that were common 
on the site before construction, 
planting trees, and/ or allowing for 
natural regrowth. 

 Approximately 70% understory cover 
to be successfully established with a 
successful establishment of native 
species representative of the existing 
RE or neighbouring vegetation. This 
serves to protect and cover soils and 
vegetation, to minimise the risk of 
erosion and provide homogeneity with 
the surrounding vegetation. 

 Tree canopy cover should reflect that 
of the surrounding vegetation, with 
approximately 70% reflecting the 
existing RE or neighbouring 
vegetation. 

 Provide areas of newly rehabilitated 
areas with pre-clearance values and 
ecological secondary succession 
through planting and regenerating 
native species in line with pre-existing 
Regional Ecosystem values. 

 Replacement of native trees along the 
second order streams within the 
Project Boundary to increase the 
vegetation density along the creek-
lines and enhance its value as a 
linking corridor with remnant 
vegetation fragments. 

 Strong focus and ongoing 
management of rehabilitation of Koala 
fodder eucalypt species, specifically 
those contained within REs 12.3.3, 
12.12.12, 12.12.5 and 12.12.8. 
Effectively managing this will also 
ensure that foraging habitat for the 
Greater Glider is appropriately 

 Approximately 70% 
of understory cover 
and 70% of 
regenerated tree 
canopy coverage to 
be successfully 
established with a 
successful 
establishment of 
native species 
representative of the 
existing RE or 
neighbouring 
vegetation;  

 Rehabilitated 
vegetation should 
closely reflect pre-
existing Regional 
Ecosystem; and 

 Post-construction, 
there will be no loss 
of ecosystem 
function. 

 Completion of 
rehabilitation 
task sheets;  

 Visual and 
monitoring 
assessment; 

 Quantitative 
vegetation 
monitoring; 
and 

 Chronological 
photographic 
documentation.  
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Principles Rehabilitation Methods Performance Outcome Monitoring 

maintained or rehabilitated in the 
medium-long term. 

Topsoil 
Management 

 Topsoil to be replaced before seeding 
takes place. 

 Topsoil to be stockpiled where 
appropriate (not in areas of high weed 
seed) and used in the rehabilitation 
process. 

 Topsoil from similar vegetation 
communities to be respread at similar 
depths (~5cm) to those originally 
removed. 

 Appropriate topsoil 
stockpiled and re-
used where 
appropriate. 

 Completion of 
topsoil records; 

 Soil testing. 
 

Erosion and 
Sedimentation 
Management 

 Areas around the hardstand used for 
construction can be revegetated post-
construction, through the planting of 
tube-stock, hydro-seeding and direct 
seeding, where seasonally 
appropriate. 

 Hydroseeding from seed mixes that 
reflect pre-existing vegetation should 
be implemented soon after the 
construction phase, where seasonally 
appropriate. 

 Soil stabilisation involving the use of 
mulch formed from vegetation cleared 
from the Project Area, geotextiles or 
mulch from an appropriately certified 
provider. 

 Approximately two-thirds understory 
cover to be successfully established 
with a successful establishment of 
native species. This serves to protect 
and cover soils and vegetation, to 
minimise the risk of erosion. 

 Sloped areas to be 
appropriately 
revegetated as soon 
as disturbance 
period is finalised. 

 Visual 
inspection and 
documentation 
of any erosion, 
particularly on 
slopes. 

Weed and Pest 
Animal 
Management 

 Weeds within the Project site and 
access areas will be controlled in 
accordance with the Weed 
Management Plan. 

 Presence of weeds and pests listed 
under the Biosecurity Act 2014 is 
controlled regularly throughout a 24-
month period post-construction, and 
where possible, regularly throughout 
the operational phase in areas within 
the rehabilitation opportunity area. 

 In some areas of rehabilitation, it might 
be appropriate to regenerate the track 
naturally, with weed management 
processes in place. This weed 
management may involve the use of 
mulch formed from vegetation cleared 
from the Project Area. Natural 
regeneration means allowing native 
vegetation to establish without 
planting. 

 A WPAMP is being developed as part 
of the PD.  

 Weeds will not be 
allowed to establish 
in rehabilitated 
areas. 

 Weed and pest 
monitoring.  

  

The rehabilitation principles outlined in Table 7-1 apply broadly to all infrastructure. Table 7-2 provides 
a more detailed and focused rehabilitation methodology for rehabilitation around areas cleared for 
infrastructure.  
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Table 7-2 Rehabilitation Methods for Infrastructure 
Infrastructure Rehabilitation Methods 

Access Tracks  Determine rehabilitation availability post-construction based on rehabilitation 
opportunity areas.  

 Roads and access tracks to be constructed with a suitable gravel road base 
and will remain unsealed. In sections where the access tracks will be 
remediated, gravel will be removed from the access tracks and treated. 

 Cleared areas for access tracks are to be backfilled with compatible and 
certifiably clean sub-grade material, aerated and graded in accordance to the 
slope of the surrounding area, and seeded with appropriate vegetation. 

 Every possible attempt made to avoid vegetation in habitat crossings. Where 
this is unavoidable, cleared wooden vegetation will be placed within, or near to 
the cleared area, where possible, to encourage fauna habitat continuation. 

Turbine Location 
 

 After construction, disturbed areas not covered by infrastructure are to be 
progressively rehabilitated. 

 Ensure the Bushfire Protection Zone is maintained. 
 Monitor for weeds post-construction and treat them accordingly. 
 Consider potential future uses for maintenance and observation activities. 

Watercourse Crossings 
 

 After construction, disturbed areas of the bed and banks of the waterway 
outside the permanent disturbance footprint are returned to their original profile 
and stabilised to promote the regeneration of natural fish habitats.  

 Rehabilitation criteria for watercourse crossings is to be consistent with the 
Erosion and Sediment Control Plan. 

 Fertiliser and sedimentation management are required when working close to 
watercourses. 

 Installed crossings and culverts would likely be retained after rehabilitation of 
the Project Area, at the discretion of host landowners. 

Transmission Corridor  Cleared areas for the transmission corridor are to be backfilled with compatible 
and certifiably clean sub-grade material. 

 Respread topsoil and cleared vegetation across the corridor. 
 Monitor for weeds post-construction and treat them accordingly. This will be 

rehabilitated through a combination of methods described in this table and  
 Table 7-1  

Construction & 
Laydown Compounds 
(areas not required 
post-construction) 

 Avoid sealing temporary construction laydown areas. 
 Monitor for weeds post-construction and treat them accordingly. 
 Clear infrastructure is not required for future O&M and is rehabilitated in 

accordance with  
 Table 7-1. 

Construction & 
Laydown Compounds 
(areas that are required 
post-construction) 

 Consider potential future uses for operations and maintenance activities.  
 Identify and progressively and partially rehabilitate areas surrounding required 

infrastructure. 

The design of the rehabilitation program and inclusive monitoring will be facilitated by a suitably 
qualified person.  

7.2 Proposed Final Landform 
The proposed rehabilitation activities outlined in Section 7.1 of this document aim to restore areas of 
disturbance to pre-development conditions, subject to the appropriate safety and bushfire vegetation 
setbacks required. This process is a continuous one, beginning immediately post-construction, with 
areas of disturbance not required for the operational and maintenance phases to be rehabilitated 
through natural regeneration, hydro-seeding of battered slopes, direct seeding of native plant and 
grass species, and planting of native species tube-stock where appropriate and where it aligns with 
pre-disturbance vegetation and ecosystem types. Rehabilitation is to continue until all proposed areas 
of rehabilitation are self-sustaining. 
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It is anticipated that the approximate rehabilitation opportunities post-construction includes up to 40 
ha, which represents c.16% of the total 249 ha of disturbance footprint required to facilitate 
construction. A key performance outcome of these rehabilitation activities is to achieve approximately 
70% of understory cover and approximately 70% of regenerated tree canopy coverage, achieved with 
a successful establishment of native species representative of pre-disturbance vegetation. Post-
construction, there will be no loss of ecosystem function. 

Successful rehabilitation of an ecosystem means to repair, revegetate and facilitate succession of 
essential ecosystem structures and functions in the context of ecoregional attainability, in order to 
achieve specified objectives, with the aim of achieving a resemblance of prior conditions (Cooke 
2005). Against this measure, the predicted effectiveness of the proposed rehabilitation activities is 
likely to be high, as the outcomes aim to revegetate in accordance with pre-disturbance vegetation. 
These outcomes are supported by continuous rehabilitation objectives and activities. 

Following construction, the above rehabilitation areas will be rehabilitated in accordance with pre-
disturbance vegetation communities. The use of endemic native species appropriate to the 
rehabilitation areas will be used to meet rehabilitation outcomes. Monitoring is undertaken to confirm 
and assess the effectiveness of the rehabilitation outcomes, as outlined in Section 7.4.  

Effective rehabilitation will ensure that the final landform meets the following completion criteria, 
outlined in Table 7-3. 

Table 7-3: Completion Criteria 

Goal Objective Completion Criteria Indicator of Completion 
Criteria Success 

Return to Pre-
Disturbance State 

Vegetation is 
homogenous and 
blends in with 
surrounding pre-
disturbance vegetation. 
 
 
 
 
 
 
 
 

Secondary succession occurs 
through the establishment of 
revegetated species. 

Visual assessment of 
rehabilitated areas 
compared to pre-
disturbance site. 

Vegetation of similar species 
richness and species diversity is 
established and self-sustaining. 
 

Visual assessment of 
rehabilitated areas 
compared to pre-
disturbance site 

No discernible difference in 
rehabilitated vegetation from 
surrounding pre-disturbance 
vegetation. 

Aerial / drone 
photography. 

Establishment of 
functionally important 
native vegetation 
species and 
communities. 

Vegetation type and density are 
of topologically and 
geographically appropriate 
species. 
 

Ground cover 
assessment. 

Ensure rehabilitated 
land can be used for 
pre-disturbance grazing 
purposes. 

Monitoring results show that 
rehabilitation is achieving a 
sustainable agreed post land 
use standard. 

Rehabilitated landforms 
are capable of 
supporting post land use 
agreements. 

Stable Landform Ensure native 
vegetation cover is 
adequate to minimise 
erosion. 
 
 
 

Native ground cover increases 
throughout the remediation 
phase, is self-sustaining and 
forms the predominant ground 
cover. 

Ground cover 
assessment. 

Weeds have not established 
and formed ground cover in 
areas of rehabilitation. 

Ground cover 
assessment. 
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Goal Objective Completion Criteria Indicator of Completion 
Criteria Success 

Ensure quality soil 
structure and fertility. 

No rills or erosion is identified 
and the landform of areas of 
previous disturbance is 
considered stable. Areas of 
erosion or soil compaction are 
managed under an Erosion and 
Sediment Control Plan. 

Visual and progressive 
assessment of erosion. 

Topsoil from similar vegetation 
communities has been spread 
at ~5cm depth from where it 
has been originally removed. 

Soil testing and 
completion of topsoil 
records. 

Safety & Pollution Ensure that the site is 
safe for, and accessible 
to humans and 
animals. 

A risk assessment has been 
completed and hazards relative 
to accessibility and grazing 
purposes are appropriately 
addressed. 

Safety assessment of 
decommissioned and 
rehabilitated areas. 

Access to rehabilitated areas for 
humans and animals is to a 
level the same as, or better than 
pre-disturbance. 

Safety assessment of 
decommissioned and 
rehabilitated areas. 

Contaminated land resulting 
from transportation, 
construction, operation and 
decommissioning is remediated 
and rehabilitated. 

Contaminated land 
assessment report. 

Certification by a suitably 
qualified person in the final 
rehabilitation report that 
infrastructure has been 
decommissioned and 
demolished with no remaining 
unsafe infrastructure. 

Safety assessment of 
decommissioned and 
rehabilitated areas. 

The rehabilitation principles outlined in Table 7-1 apply broadly to all infrastructure. Table 7-2 provides 
a more detailed and focused rehabilitation methodology for rehabilitation around areas cleared for 
infrastructure. Table 7-3 expands on the completion criteria and provides further guidance as to how 
to successfully meet the criteria outlined above. As such, it is expected that the proposed 
rehabilitation activities will be an effective means to establishing secondary succession and meeting 
the completion criteria.  

In accordance with best practice, final detailed engineering will inform the final rehabilitation 
requirement for a safe and stable final landform. 

7.3 Mapping of Areas of Rehabilitation 
Rehabilitation of the proposed action will be a continuous and multifaceted approach, with a focus on 
individual infrastructure rehabilitation. Table 7-2 outlines the rehabilitation methods for infrastructure 
within the areas to be rehabilitated. These methods are to be applied to the areas identified in  
Figure 7-1 as ‘temporary disturbance’, as these areas that will be impacted during construction, and 
are subject to post-construction rehabilitation. 
  



!.

!.

!.

!.

!.

!(

!(

!(

!(

Go
or

oo
lba

- B
igg

end

en Road

Degilbo
Timber

Reserve 2

Degilbo
Timber

Reserve 1

Stony Creek

B lack Gin Creek

Didc ot Cre
ek

Eastime Creek

De
ep

Cre
ek

Five Mile Cree
k

Una Creek

151°56'E151°54'E151°52'E
25

°2
8'S

25
°3

0'S
25

°3
2'S

25
°3

4'S 03/07/2023
0612202s_EPBC_G010_R5.m xd

A3

T h is figure m ay be based on th ird party data or data w h ich h as not
been verified by ERM and it m ay not be to scale. Unless ex pressly
agreed oth erwise, th is figure is intended as a guide only and ERM does
not warrant its accuracy.

Client:Drawn By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm Preliminary Documentation

GreenleafSP MR
Coordinate System : GDA 1994 MGA Zone 56

Indicative Areas of Rehabilitation F7-1

0 0.5 1Km

Legend
Site Boundary
Permanent Disturbance
Tem porary Disturbance

!. Tem porary Met Mast
!. Permanent Met Mast

Access T rack s
Alternative Access Point –
Operation period & 4WD access
only
T ransm ission Line
Underground T ranm ission Line
Substation
BESS
Construction Com pound
Bench
Watercourse
State Controlled Roads
Local Roads
T rack s
T im ber Reserve

Source:
Base Data: QSpatial
Imagery: ESRI World 2020

[
N



!.

!.

!(

Gooroolba - Biggenden Road

Ston
y Cree

k

Didcot Cr e ek

151°54'E151°52'E
25

°2
8'S

25
°3

0'S

29/06/2023
0612202s_EPBC_G010a_R2.m xd

A3

This figure m ay be based on  third party data or data which has n ot
been verified by ERM an d it m ay n ot be to scale. Unless expressly
agreed otherwise, this figure is in ten ded as a guide on ly an d ERM does
n ot warran t its accuracy.

Clien t:Drawn  By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm Preliminary Documentation

GreenleafSP MR
Coordin ate System : GDA 1994 MGA Zon e 56

Indicative Areas of Rehabilitation F7-1-1

0 250 500m

Legend
Site Boun dary
Perm anen t Disturbance
Tem porary Disturbance

!. Perm anen t Met Mast
Access Track s
Altern ative Access Poin t –
Operation  period & 4W D access
on ly
Tran sm ission  Line
Un dergroun d Tran m ission  Line
W atercourse
State Con trolled Roads
Local Roads
Track s

Source:
Base Data: QSpatial
Im agery: ESRI W orld 2020

[
N



!.

!.

!(

!(

Gooroolba - Biggenden Road

Degilbo
Timber

Reserve 1

Deep Creek

B la ck Gin Creek

Didcot Cree
k

Stony Creek

Eastime Creek

Una Creek

151°56'E151°54'E
25

°2
8'S

25
°3

0'S

29/06/2023
0612202s_EPBC_G010b_R2.m xd

A3

This figure m ay be based on  third party data or data which has n ot
been verified by ERM an d it m ay n ot be to scale. Unless expressly
agreed otherwise, this figure is in ten ded as a guide on ly an d ERM does
n ot warran t its accuracy.

Clien t:Drawn  By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm Preliminary Documentation

GreenleafSP MR
Coordin ate System : GDA 1994 MGA Zon e 56

Indicative Areas of Rehabilitation F7-1-2

0 250 500m

Legend
Site Boun dary
Perm anen t Disturbance
Tem porary Disturbance

!. Perm anen t Met Mast
Access Track s
Altern ative Access Poin t –
Operation  period & 4W D access
on ly
Tran sm ission  Line
Un dergroun d Tran m ission  Line
BESS
Bench
W atercourse
State Con trolled Roads
Local Roads
Track s
Tim ber Reserve

Source:
Base Data: QSpatial
Im agery: ESRI W orld 2020

[
N



!.

!(

!(

!(

Degilbo
Timber

Reserve 2

Stony CreekDidcot Creek
Five Mile Creek

151°54'E151°52'E
25

°3
2'S

25
°3

4'S

29/06/2023
0612202s_EPBC_G010c_R2.m xd

A3

This figure m ay be based on  third party data or data which has n ot
been verified by ERM an d it m ay n ot be to scale. Unless expressly
agreed otherwise, this figure is in ten ded as a guide on ly an d ERM does
n ot warran t its accuracy.

Clien t:Drawn  By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm Preliminary Documentation

GreenleafSP MR
Coordin ate System : GDA 1994 MGA Zon e 56

Indicative Areas of Rehabilitation F7-1-3

0 250 500m

Legend
Site Boun dary
Perm anen t Disturbance
Tem porary Disturbance

!. Tem porary Met Mast
Access Track s
Altern ative Access Poin t –
Operation  period & 4W D access
on ly
Tran sm ission  Line
Un dergroun d Tran m ission  Line
Substation
Con struction  Com poun d
Bench
W atercourse
State Con trolled Roads
Local Roads
Track s
Tim ber Reserve

Source:
Base Data: QSpatial
Im agery: ESRI W orld 2020

[
N



!.

!.

!.

!(

!(

Degilbo
Timber

Reserve 2

Stony Creek

Deep Creek

Black Gin Creek

151°56'E151°54'E
25

°3
2'S

25
°3

4'S

29/06/2023
0612202s_EPBC_G010d_R2.m xd

A3

This figure m ay be based on  third party data or data which has n ot
been verified by ERM an d it m ay n ot be to scale. Unless expressly
agreed otherwise, this figure is in ten ded as a guide on ly an d ERM does
n ot warran t its accuracy.

Clien t:Drawn  By:

Drawing No:
Date: Drawing Size:

Reviewed By:

Stony Creek Wind Farm Preliminary Documentation

GreenleafSP MR
Coordin ate System : GDA 1994 MGA Zon e 56

Indicative Areas of Rehabilitation F7-1-4

0 250 500m

Legend
Site Boun dary
Perm anen t Disturbance
Tem porary Disturbance

!. Tem porary Met Mast
!. Perm anen t Met Mast

Access Track s
Altern ative Access Poin t –
Operation  period & 4W D access
on ly
Tran sm ission  Line
Un dergroun d Tran m ission  Line
Substation
Con struction  Com poun d
Bench
W atercourse
State Con trolled Roads
Local Roads
Track s
Tim ber Reserve

Source:
Base Data: QSpatial
Im agery: ESRI W orld 2020

[
N



 
 

www.erm.com Version: 4.0 Project No.: 0612202 Client: Stony Creek Project Nominees Pty Ltd, as Trustee for Stony Creek Project Trust 10 October 2023  Page 235 
0612202_SCWF_PrelimDocumentation_GLR_Final.docx 

FINAL PRELIMINARY DOCUMENTATION 
Stony Creek Wind Farm 

REHABILITATION REQUIREMENTS 

7.4 Rehabilitation Activities Timing, Frequency and Duration & Ongoing 
Monitoring 

The facilitation of the proposed rehabilitation activities will occur immediately post-construction, and 
focus on areas that are no longer required for the ongoing operation of the proposed action. These 
activities are expected to continue until the ecosystem is self-sustaining and secondary succession 
has occurred. 

The monitoring objectives for the site aim to: 

 Measure the effectiveness of rehabilitation (as outlined in Section 7.2) and identify areas that 
need improving to meet environmental objectives; 

 Measure the effectiveness of mitigation measures imposed; 

 Measure the effectiveness of plant growth and secondary succession; 

 Measure the effectiveness of weed management and control measures; and 

 Identify areas of erosion and compaction;  

Rehabilitation activities will be undertaken in accordance with Table 7-1 and Table 7-2, will be 
continuous, and carried out contemporaneously with frequent monitoring, photographic 
documentation and quantitative vegetation monitoring and assessments throughout the post-
construction and decommissioning phases.  

A key component in achieving the above objectives is the frequency of the monitoring. Monitoring will 
occur at the following intervals: 

 A rehabilitation monitoring report, including (but not limited to) native vegetation regeneration 
progress, weed presence, plant survival rates, plant losses and causes, weed control measures 
and their effectiveness, maintenance and water regimes and plant replacement will be prepared 
for the first five operational years of the proposed action. 

 Every 5 years after the submission of the fifth monitoring report, for the remainder of the 
proposed action lifespan. 

 Annual weed and pest monitoring will occur, as discussed in the weed and pest management 
plan (see Section 6.6.1).  

All of the following documentation and records relating to rehabilitation activities and monitoring 
programs will be retained: 

 Site checklists; 

 Audit reports; 

 Monitoring records; 

 Aerial photographs; 

 Incident investigation reports; 

 Rehabilitation failure notes; and 

 Records of training and induction. 

7.5 Corrective Actions 
Corrective action and maintenance will be required to be undertaken where rehabilitated areas have 
not met, or are failing to meet rehabilitation objectives and criteria. Some of these on-ground 
corrective actions include: 
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 Supplementary seeding: the causes of poor vegetation growth should be determined. If 
necessary, maintenance will be undertaken to repair eroded or compacted soil. Supplementary 
seeding can be used to increase groundcover and minimise soil erosion, as well as seeding of 
native vegetation that has failed to establish. The use of tube stock may be considered where 
appropriate. 

 Erosion and sediment control: Erosion will be managed in accordance with the Erosion and 
Sediment Control Plan (ESCP). Where downstream sedimentation, decline in soil fertility, stream 
bank erosion and poor rehabilitation outcomes occur, corrective actions guided by the ESCP will 
occur. 

 Weed treatment: Weed infestation will, once identified in areas of rehabilitation, require 
treatment to an appropriate standard, guided by the WPAMP. Feral animal control will also be 
conducted where appropriate, in accordance with the WPAMP. 

 Safety: Maintenance work will be required where there is an identified risk to human or animal 
health, as a result of landform stability, soil contamination or sedimentation. Safety work will be 
conducted in accordance with a property management plan, to be developed throughout the 
operational phase. 
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8. OFFSETS 

8.1 Summary of residual impacts 
An assessment was undertaken for relevant listed species against the SIG 1.1 as part of Section 4. 
This assessment concluded that there was likely to be a significant residual impact to Greater Glider 
and a potential significant impact to Koala.  

The potential significant impact conclusions were based on a direct impact during construction that 
would result in the removal of 138.3 ha of foraging habitat and 69.8 ha of denning habitat for Greater 
Glider and 233.3 ha of potential Koala foraging and breeding habitat.  

For more information on the significant impact assessment for the Greater Glider, Koala and the 
mitigation and management measures for each, refer to Section 4.4, Section 4.5 and Section 7. 

8.2 Offset Summary 
The following process was implemented when selecting potential locations to offset loss of habitat 
contributing to a significant residual impact to Greater Glider and a potential significant impact to 
Koala from the proposed action.  

The potential impact to koala habitat includes the direct loss of 233.3 ha of potential foraging and 
breeding habitat. The impact to Greater Glider foraging and denning habitat includes the direct loss of 
208.1 ha of remnant vegetation (138.3 ha foraging and 69.8 ha denning), dominated by eucalyptus 
species, with the inclusion of mature, hollow bearing trees.  

For land-based offsets, the principles of the Offsets Policy are that for an Endangered species, there 
is required to be a like for like replacement of impacted vegetation communities and habitat.  In the 
absence of habitat quality assessments of an impact site and a preferred offset site, as required for 
the development of an OAMP, the target offset area applies a multiplication factor of 5 times the area 
of impacted Greater Glider habitat.  

The final area required to meet the offset requirements for the proposed action will be determined 
using field data of the impact site and the final offset site, so that conservation gains can be measured 
using the EPBC Act Offset Assessment Guide.  Given a final offset site has not been selected at this 
stage, a five times multiplier has been assumed to be sufficient to identify the likely area of land 
required for an offset. 

Therefore, a total of 208.1 ha x 5 = 1,040.5 ha of Greater Glider habitat has been estimated to be 
required as an offset for this species. The final offset area required will depend on the habitat quality 
of the offset site, comparable to the quality of the impact area, and the quantum of habitat value gains 
that can be achieved during delivery of the offset.  

To identify potential offset locations, a desktop analysis was completed to identify potentially suitable 
remnant vegetation, or mature regrowth vegetation, that may be able to be protected and included in 
an offsets package. Potential offset locations were chosen based on the following criteria: 

 Presence of eucalyptus open forest/woodland, woodland to open forest associated with stream 
channels and rivers and vine thicket habitat groups; 

 Presence of Greater Glider records or evidence of the species (will mainly be determined in field 
survey stages of offset areas); 

 Presence of high value regrowth (HVR) areas. Such regrowth, depending on its age and 
condition, may be able to be protected in an offset area and encouraged to reach a status that is 
viable for Greater Glider foraging and denning behaviours in a 20-year period (this is further 
discussed below); 

 Presence of hollow bearing trees for potential denning habitat; 
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 Ability for measurable gains in quality to be achieved over a 20 year period (time of offset to 
deliver outcomes). This is particularly of importance to be able to be determined for high value 
regrowth vegetation, in terms of it being able to reach mature status with hollow-bearing trees 
within a 20-year period; and 

 Additional protections that can be applied to offset areas to reach offset outcomes within 20 
years. 

 Based on the desktop review, a total of nine potential offsets areas have been chosen to be 
considered. The aim of offset management is to improve the quality of vegetation so that it 
reaches a higher habitat quality score. A demonstrated increase in tree size, increase in hollow 
amounts, and number will be provided against a baseline condition assessment that will be 
undertaken and presented in the OAMP. Part of the offset process will be to undertake a full 
condition assessment of the offset area, and to implement measurable completion criteria from 
the MHQA. This will be defined in the OMP but examples of the type of completion criteria are as 
follows:  

 Quality and availability of food, shelter and foraging habitat through the provision of habitat areas 
that contain the required eucalypt open forests and woodlands, with a suitable density of hollow-
bearing trees to provide denning habitat; 

 Measurable increase in tree abundance/change in size class; and  

 Native plant species richness (trees, shrubs, grasses and forbs). 

Additionally, the proposed offset will result in the protection of remnant and regrowth Greater Glider 
foraging and denning habitat as well as a quantitative increase in this habitat quality through reduction 
in grazing pressure, removal of impacting processes from agricultural practices, weed management 
and improved fire regimes for the maintenance of biodiversity values. Management actions will be 
undertaken to ensure the offset area remains protected and habitat quality for the Greater Glider is 
maintained and improved throughout the duration of the impact.  

Additionally, the estimated requirement of 1,040.5 ha Greater Glider offset will largely compensate for 
the potential significant impact to Koala, as the broad habitat requirements for the two species are 
similar in that eucalypt open forests and woodlands provide suitable habitat for both. The final offset 
area again, will depend on the quality of the offset site compared to the impacted 233.3 ha of potential 
habitat critical to the survival of Koala. The Greater Glider offset is viable as an offset for Koala, as the 
Koalas eucalypt-dominated woodland to forest habitat overlaps with that of the Greater Glider. 
Ultimately, the Greater Glider offset is will largely compensate for the potential significant impact to 
potential Koala habitat in the Project Area. 

For more information on the key commitments for the offsets for the Greater Glider and Koala, please 
refer to the Offsets Management Strategy (OMS) found in Appendix H. 

8.3 Offset Management Strategy 
An Offset Management Strategy Plan (OMS) has been prepared, that specifically outlines the 
requirements to deliver and manage the offset, per the conditions of approvals for the proposed 
action, showing potential areas to offset the residual impacts to MNES. The proposed action will also 
offset the “actual” area of habitat impacted that will be adequately defined at the detailed design 
phase. This incentivises minimisation of impacts to habitats so as to minimise the offset requirement. 
Offsets for the Project Area as a result of the disturbance footprint are detailed in Section 2.6. Once 
an offset area has been chosen, and adequate surveys are undertaken to confirm species habitat, 
and quality of habitat, an Offsets Area Management Plan (OAMP) will be prepared for the 
implementation and ongoing management of the chosen offset area/s.  

A draft OMS has been developed and is attached as Appendix H. The draft OMS responds to items in 
Appendix B of the RFI found in Appendix B. 
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8.4 Draft OAMP 
A draft OMS has been prepared for the proposed action and is attached as Appendix H. Upon 
selection of a suitable offset site, and following further landholder negotiations, a draft OAMP will be 
prepared. A draft OAMP has not been prepared for this PD. 

8.5 Potential Offsets for Bird and Bat Species 
The significant impact assessments conducted in Section 4, determined that there was unlikely to be 
a significant residual impact to any listed threatened and/or migratory bird or bat species in the Project 
Area through the direct disturbance associated with construction activities. Additionally, based on the 
assessments completed as part of this PD there is unlikely to be any significant residual impacts from 
turbine strike within for the proposed action. The risk assessments (Section 4, Appendix K) and CRM 
(Section 4 & Appendix L) have been conducted and show no significant residual impact to listed 
threatened or migratory bird and bat species as a result of the Proposed action. 

The draft BBMP (Appendix F) lists out the relevant management measures to be undertaken during 
construction and operation to mitigate impact to listed threatened or migratory species across the 
lifetime of the Project.  Of special consideration is the implementation of an adaptive management 
approach, in which potential impact to listed threatened or migratory bird or bat species will be 
monitored throughout the life of the Proposed action. Should the potential for significant residual 
impact be triggered as a result of monitoring during the operational phase for any listed bird or bat 
species, financial or other indirect offsets will be adopted by the Proponent. 
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9. ECOLOGICALLY SUSTAINABLE DEVELOPMENT 

The ways in which the proposed action addresses the principles of Ecologically Sustainable 
Development (ESD) as defined within Section 3A of the EPBC Act, are discussed below: 

(a) decision-making processes should effectively integrate both long-term and short-term economic, 
environmental, social and equitable considerations; 

The proposed action will contribute to the economic and social basis for the continued prosperity of 
the rural areas of North Burnett, whilst meeting the challenge of providing regional growth without 
undermining rural productivity or scenic amenity. As well as providing jobs and educational 
opportunities for North Burnett, the proposed action supports the strategic outcome for infrastructure, 
services and facilities by providing a renewable energy facility consistent with the low emission and 
economic aims of the North Burnett Regional Planning Scheme.  

The proposed action will provide economic stimulus and social benefit to the North Burnett Region 
through the creation of 180 jobs (direct and indirect) during the construction and circa 5 Full Time 
Employment (FTE) jobs during the operations phase as well as providing indirect socio – economic 
benefits to local communities, businesses, contractors and suppliers.  

In utilising and actioning transparent and holistic rehabilitation objectives, with a development 
designed to minimise its environmental impacts it is anticipated that that the proposed action will not 
permanently significantly degrade the quality of the environment.  

Factors that influence the planning decisions for development of a wind farm are numerous, with one 
of the most critical factors being location. The main driving forces for the choice of the proposed 
action location include: 

 Good wind resource and diurnal generation profile; 

 Proximity to transmission network with available grid export capacity; 

 Low population density in immediate vicinity of the proposed action, as represented by its rural 
zoning; 

 Landholders willing to host proposed action infrastructure; 

 Good access from port to the proposed action; and 

 Minimising ecological impacts. 

Some environmental and community benefits include:  

 The generation of clean renewable energy; 

 Assisting Queensland in meeting its 50% renewable energy targets by 2030 and 70% by 2032 
and reducing the CO2 emissions from electricity generation sources; 

 Reliability of electricity generation by inclusion of battery energy storage infrastructure; 

 Supporting the land use of agriculture through less intensive land uses per hectare (ha) than 
traditional electricity generation (i.e. the land used takes up significantly less pastoral land, and 
can be more readily and easily converted back to this land use should it be needed); 

 Potential capital investment of approximately $450 million would be committed for the 
construction of the proposed action; 

 Community Benefits Fund to be established for local projects and initiatives over the life of the 
project; 

 Diversification of revenue for involved landholders over 30-year lifespan of the proposed action; 

 Employment opportunities – Approximately 180 jobs during the peak of the construction phase, 
and approximately 5 ongoing FTE jobs; 
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 Rates revenue payable to local Council during the operational phase of the proposed action; 

 Local materials and skills utilised where possible; and 

 Potential for additional tourism and education opportunities. 

(b)  if there are threats of serious or irreversible environmental damage, lack of full scientific certainty 
should not be used as a reason for postponing measures to prevent environmental degradation; 

The proposed action has undergone rigorous environmental analysis. There is insufficient evidence to 
suggest that the proposed action is likely to pose a threat of serious or irreversible environmental 
damage.  

(c) the principle of inter-generational equity—that the present generation should ensure that the 
health, diversity and productivity of the environment is maintained or enhanced for the benefit of 
future generations 

The proposed action has been designed in accordance with the Wide Bay Burnett Regional Plan 
desired outcomes, including the consideration of rural futures, sustainability and environmental 
considerations. The plan focuses on managing and enhancing regional growth in the most 
sustainable way to protect and enhance the quality of life in the region. 

In utilising and actioning transparent and holistic rehabilitation objectives, with a development 
designed to minimise environmental impacts, it is anticipated that that the proposed action will not 
permanently significantly degrade the quality of the environment.  

Furthermore, as a provider of renewable energy, it is envisioned that the proposed action has a key 
role in assisting state and federal governments to meet climate change mitigation objectives. This is 
particularly significant in terms of inter-generational equity, with a role in mitigating climate change for 
future generations. Similarly, wind turbines are found to have significant positive local impacts on air 
quality (Wang, Wang & Smith 2015), and relatively little impact on the environment compared to fossil 
fuel power (Saidur et al. 2011).  

(d) the conservation of biological diversity and ecological integrity should be a fundamental 
consideration in decision-making; 

To assess the potential impact to ecological values associated with the proposed action, an 
Ecological Assessment Report was developed in August 2022 to determine the ecological values 
within the Project Area. This report included four field investigations undertaken in November 2021, 
February, April and May 2022. The field investigations involved an assessment of terrestrial and 
aquatic habitats using survey techniques aligned with survey guidelines including threatened flora 
meander searches, deploying camera traps, Anabats for bat detection, spotlighting and targeted bird 
surveys such as BUS. The report also involved a desktop assessment using several publicly available 
databases, mapping and aerial imagery.  

The condition of vegetation within the Project Area is modified as a result of previous and current land 
management practices (agriculture and cattle grazing) resulting in sparse understoreys pastoralised 
ground layers. The areas that are most heavily used for grazing are associated with alluvial flats and 
low-lying areas adjacent to the Project Area boundaries.  There are small farm dams that occur 
throughout the Project Area. However, these are regarded as providing low ecological value due to 
degradation from heavy exposure from cattle historically. Watercourses present within the Project 
Area contain vegetation ranging from sparse to dense. Dense vegetation or hollow bearing trees 
when present provides habitat for a range of woodland-dependent bird species and arboreal 
mammals. Dense vegetation is largely limited to moist drainage lines throughout the Project Area. 
Hollow bearing trees were identified throughout the Project Area, occurring patchily, in low-medium 
density.   

In total, two EPBC Act listed threatened species and one listed migratory species were identified as 
known or likely to occur in the Project Area. No MNES TECs were identified as occurring within the 
Project Area.  
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The proposed action will occur across a 249 ha disturbance footprint. Impact assessments were 
undertaken for MNES using the SIG 1.1 Guidelines (Department of the Environment, Heritage, Water 
and the Arts (DEHWA), 2013). It was concluded that there was likely to be a significant impact to the 
Greater Glider , with the decision by DCCEEW also concluding a controlled action for the White-
throated Needletail. 

Ecological mitigation measures are to be put in place to prevent any further impact. These include 
management plans in the form of a Vegetation Management Plan (VMP), Fauna Management Plan 
(FMP) and Bird and Bat Management Plan (BBMP), Weed and Pest Animal Management Plan 
(WPAMP) and Biosecurity Management Plan (BMP). Offsets will be required where there is a 
significant residual impact and this report has assessed this to be the case for the Greater Glider for 
MNES, and MSES which include Category B Regulated Vegetation and Regulated Vegetation that is 
essential habitat. 

Potential impacts of the proposed activities will be managed in a manner consistent with the 
management approaches for wind farm activities, and, where relevant, additional measures will be 
implemented.  

Impact and disturbance mitigation will follow a two-stage process. The first element of impact 
mitigation will be determining turbine design and layout based on avoidance of vegetation and 
potential habitat mapped, because of the field investigation conducted. This will include avoidance of 
Regulated Vegetation and threatened species habitat. The second part of the impact mitigation effort 
will involve on the ground micro-siting at each location proposed for infrastructure. Such micro-siting 
will involve on the ground assessments of the potential infrastructure locations to determine if any 
ecological values, such as threatened species habitat, hollow bearing trees, occur in that area to 
influence the re-siting of infrastructure. 

Further information on management and mitigation measures specific to ecological values identified 
within Section 6. 

The ecological integrity associated with the proposed action is a key consideration, as outlined by the 
management and mitigation measures outlined in Table 6-1, and ecological overview. Section 7, 
particularly Table 7-1 and Table 7-2 of this document provides methodology and objectives to 
optimise regeneration in the short and long term, and thus ensure a healthy local ecosystem. 

(e) improved valuation, pricing and incentive mechanisms should be promoted. 

The construction of the proposed wind farm will improve the valuation and pricing of the current 
energy market and incentivise wind resources as a renewable energy. The proposed action will 
contribute renewable energy that promotes reliable and cost-effective electricity to the market and 
reduced greenhouse gas emissions. 

Further, the proposed action will contribute to the Queensland Government’s target to achieve 50% 
renewable energy by 2030 and 70% by 2032. Additionally, the proposed action also allows for the 
continuation of farming activities across the Project Area and provides supplementary income for 
involved landowners. 

9.1 Obligations and Compliance with Relevant Conventions and Plans 
Table 9-1 discusses the relevant obligations under the listed Conventions and how the proposed 
action will meet the obligations of the Conventions. Table 9-2 details the Recovery Plans for the 
species considered within Project Area, and how the proposed action will meet the requirements of 
such plans.  
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Table 9-1: Proposed Action Obligations under Relevant Conventions 
Convention Australia’s Obligations Under Convention Proposed action Compliance  
UN Biodiversity 
Convention (1992) 

 National Target 4: By 2015, achieve a national increase of 600,000 
km2 of native habitat managed primarily for biodiversity conservation 
across terrestrial, aquatic and marine environments 

 National Target 5: By 2015, 1,000 km2 of fragmented landscapes and 
aquatic systems are being restored to improve ecological connectivity. 

 National Target 6: By 2015, four collaborative continental-scale 
linkages are established and managed to improve ecological 
connectivity 

 National Target 7: By 2015, reduce by at least 10 per cent the 
impacts of invasive species on threatened species and ecological 
communities in terrestrial, aquatic and marine environments 

 National Target 8: By 2015, nationally agreed science and knowledge 
priorities for biodiversity conservation are guiding research activities 

 The proposed action will not result in the fragmentation of terrestrial 
and aquatic landscapes.  

 Invasive species will also be managed as part of the proposed 
action, and Biosecurity measures will be adopted to ensure the 
threat of such invasive species on listed MNES are avoided.  

The Convention on 
Conservation of 
Nature in the South 
Pacific (Apia 
Convention) (1990) 

 Article 2: undertake to create protected areas to safeguard 
representative samples of natural ecosystems, superlative scenery, 
striking geological formations and regions and objects of aesthetic, 
historic, cultural or scientific value  

 Article 3: commit to not alter national parks so as to reduce their area 
except after the fullest investigation; their resources are not to be 
subject to commercial exploitation; hunting and collection of species 
are to be prohibited and provision is to be made for visitors.  

 The proposed action will not result in the fragmentation of terrestrial 
and aquatic landscapes. This is because any removal of vegetation 
as a result of direct impacts of clearing will occur in isolated patches 
with some strips of clearing required for access tracks. This will not 
completely fragment habitat connectivity.   

 The proposed action will continue to undertaken surveys, such as 
pre-clearance surveys that will identify any protected areas of 
objects of aesthetic, historic, cultural or scientific value. Micro-siting 
will then occur to avoid impacts to such areas, so far as practicable.  

 The proposed action will not alter or impact any National Parks, and 
will ensure any vegetation in the Project Area remains connected to 
the network of vegetation adjacent to the Project Area.  

Convention on 
International Trade 
in Endangered 
Species of Wild 
Fauna and Flora 
(CITES) (1975) 

 Article VIII: The Parties shall take appropriate measures to enforce 
the provisions of the present Convention and to prohibit trade in 
specimens in violation thereof. These shall include measures: (a) to 
penalize trade in, or possession of, such specimens, or both; and (b) 
to provide for the confiscation or return to the State of export of such 
specimens. 

 The proposed action will not result in the fragmentation of terrestrial 
and aquatic landscapes. Further, any impacted areas will undergo 
partial rehabilitation to restore the vegetation to its original broad 
habitat type.  

 The proposed action will not result in the removal or prohibited trade 
of any specimens found within the Project Area.  
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Table 9-2: Proposed Action Compliance with Recovery Plans for MNES with Potential to Occur in the Project Area 

Species Recovery Plan Principles Proposed action Compliance  
Koala  National Recovery Plan for the Koala Phascolarctos cinereus (combined 

populations of Queensland, New South Wales and the Australian Capital 
Territory) (the listed Koala) was made jointly with the NSW Government under 
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
(DAWE, 2022).  

 The objectives of the Plan are as follows: 
 To progress the long-term recovery goal, three objectives are set for the 10-year 

life of this plan that complement and build upon state and territory plans and 
strategies for the listed Koala, and the 2021 Conservation Advice (TSSC 2021).  

 Attainment of the first two objectives (1A, 1B and 2) will ensure that national and 
regional trends of populations improve in terms of distribution, abundance, the 
quality of habitat, and the health of populations.  

 The third objective is an enabling objective to determine the effectiveness of 
national coordination and engagement in listed Koala conservation. Effective 
engagement, whereby on-ground efforts are realised, will result in positive 
outcomes for the first two objectives. 

 The proposed action will through its mitigation and 
management measures, such as pre-clearance surveys to 
avoid as much Koala foraging, breeding and dispersal 
habitat so far as practicable, will ensure that the species is 
not significantly impacted. 

 Furthermore, the proposed action will align with the 
Recovery Plan in that it will not cause the any declines in 
Koala populations.  

 Additionally, no additional threats with respect to weed and 
pests will be exacerbated as part of the proposed action.  

Rufous Fantail  There is no adopted or made Recovery Plan for this species. 
 No Threat Abatement Plan has been identified as being relevant for this species. 

 The proposed action, through its mitigation and 
management measures, such as pre-clearance surveys to 
avoid any Rufous Fantail nests identified, will ensure that 
the species is not significantly impacted.  

Greater Glider 
(southern and central) 

 Conservation Advice for Petauroides volans (Greater Glider (southern and 
central)) (DCCEEW 2022) 

 Protect refuge areas (eg. Habitat adjacent to recently burnt areas of habitat). 
 Protect hollow bearing trees in habitat and refuge habitat (including mature 

hollow-bearing trees along roadsides etc.). 
 Avoid habitat loss and fragmentation when developing new transport corridors. 
 Protect areas of suitable habitat. 

 The proposed action, through it’s mitigation and 
management measures, such as biosecurity measures 
like PPE and the development and implementation of a 
Weed and Pest Management Plan (a draft of which is 
located in Appendix J), will ensure that the species is not 
significantly impacted by the introduction of predators into 
the Project Area. 

 Additionally, hollow-bearing trees will be avoided where 
possible as part of pre-clearance surveys.  

Three-leaved bositoa Approved Conservation Advice for Bosistoa transversa s. lat. (Three-leaved 
Bosistoa) (DEWHA 2008): 
 Land clearing timber harvesting in habitat; 
 Habitat disturbance; and 
 Introduction of weeds and inappropriate pesticide use. 

 This proposed action will mitigate and manage indirect and 
direct impacts through avoidance of areas of habitat for 
the species.  

 Pre-clearance surveys will ensure that any individual 
plants will be safely avoided or translocated, so as not to 
suffer any species loss as a result of the proposed action.  
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10. ECONOMIC AND SOCIAL MATTERS 

10.1 Economic and Social Impacts 
A socio-economic analysis was undertaken to provide an overview of the predicted impacts likely to 
be experienced by various stakeholder groups. Table 10-1 provides the outcomes of this analysis and 
outlines the mitigation measures/enhancement opportunities which are to be put in place in order to 
appropriately manage socio-economic impacts. 
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Table 10-1 Socio-Economic Impact Analysis  

Impact Activity Description of Impact 
Project 
Phase 

Impacted 
Stakeholders 

Mitigation Measures / Enhancement Opportunities 

Employment and 
Procurement  

The increased demand for labour creates direct 
and indirect employment opportunities for the local 
community. The expected employment of 180 
people during construction and five FTEs during 
operation with a Workforce Fund training locals in 
skills required by the Wind Farm.  

C,O Residents and 
Businesses of 
Surrounding 
Communities, Local 
Businesses 

 Develop and implement a Procurement Policy to 
maximise local employment and regional business 
(procurement) opportunities. 

 Develop hiring preferences with priority given to 
applicants from within the proposed action AoI, who have 
suitable skills to undertake the jobs required for the 
proposed action. 

 Provide notification of employment opportunities through 
existing communication channels (i.e. website, media, 
etc.) in a timely manner. 

 Where hiring decisions are delegated to contracted 
entities (e.g. construction contractors), consider 
implementing incentive structures that promote local 
recruitment. 

 Implement Greenleaf Renewables Workforce Fund which 
contributes toward upskilling local labour force to 
increase local employment.  

 Collaborate with local trade/training organisations (such 
as TAFE) to promote job opportunities with the proposed 
action, in enough time to give local people enough notice 
to receive training in proposed action related skill sets, if 
desired. 

 Continued implementation of the Stony Creek 
Communications and Community Engagement Plan to 
ensure regular engagement with key stakeholder groups 
to inform them of goods and services required for the 
proposed action. As part of this discussion, outline 
requirements for businesses to secure contracts. 

 Create a register of regional businesses, so that when 
opportunities arise the relevant businesses can be 
contacted to submit a quote. 

 Develop relevant networks to assist qualified local and 
regional businesses to tender for provision of goods and 
services to support the proposed action in an open and 
transparent manner. 

Increased demand for labour for the proposed 
action creates skills shortages. Other businesses 
in the proposed action AoI cannot find the relevant 
skilled and unskilled employees they need to 
operate their businesses due to the presence of 
the proposed action. 

C Local Businesses 

Increased demand for goods and services helps to 
stimulate the local economies through greater 
indirect spend. Businesses within the proposed 
action AoI benefit from increased economic activity 
associated with the construction and operation 
phase workforces, and the spend on materials and 
equipment for the proposed action. 

C,O Local Businesses 

Increased demand for goods and services creates 
shortages within local communities. The increased 
demand for goods and services due to the 
proposed action leads to local supply shortages 
and price increases which may affect the ability for 
the wider community within the AoI to access 
and/or procure necessary goods and/or services. 

C Residents within 2 km of 
the  proposed action, 
Residents and 
Businesses of 
Surrounding 
Communities, Local 
businesses 

Diversification of income streams for participating 
landowners. The Host Landowner will receive 
payments for hosting wind turbine infrastructure, 
diversifying the income streams that are available 
to them. 

O Host Landowner 
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Impact Activity Description of Impact 
Project 
Phase 

Impacted 
Stakeholders 

Mitigation Measures / Enhancement Opportunities 

 Monitor local markets for goods and services to 
understand shortages and competitive pressures that 
may arise due to the proposed action. In the event these 
are identified consider procurement measures to limit 
these pressures. 

 Provide payments to Host Landowner as planned. 

Local Disruptions  Disruptions to stock practices and stock routes 
because of proposed action construction. 
Construction activities may limit access and cause 
temporary inconveniences for the operation of 
rural properties, such as stock movements, 
paddock access, etc. 

C Host Landowner, 
Residents within 2 km of 
the proposed action 

 Develop and implement a Construction Environment 
Management Plan informed by proposed action approval 
requirements to manage construction environmental 
impacts. 

 Develop and implement a Construction Traffic 
Management Plan informed by the proposed action 
approval requirements, and with input from the Local 
Councils (i.e. North Burnett, Fraser Coast, and 
Bundaberg) and the Department of Transport and Main 
Roads (DTMR). 

 Repair damage to Council roads and/or upgrade roads 
as required in accordance with Council Engineering 
Standards, outline these commitments in the Traffic 
Management Plan. 

 Establish and implement an Environmental Management 
System (EMS) to manage operational environmental 
impacts, consistent with proposed action approval 
requirements. 

 Continue to proactively implement the Stony Creek 
Communications and Engagement Plan and the 
complaint management and recording procedure. 

 Embed proposed action and specific key stakeholder 
updates within the Stony Creek Communications and 
Community Engagement Plan and complaint 
management and recording procedure through the 
stakeholder management database, and ensure 
execution occurs in a timely fashion when impacts from 
construction activities are likely. 

 Include factual, scientific and publicly accessible 
information on sensitive topics such as the impact of wind 

Perceived impacts on livestock as a result of wind 
turbine operation. In particular, the potential impact 
on cattle due to noise, vibration, and/or blade 
throw. 

O Host Landowner, 
Residents within 2 km of 
the proposed action 

Transportation of materials and equipment to the 
Project Area has the potential to cause road traffic 
inconvenience and safety impacts for road users 
along the haulage routes from the Port of 
Bundaberg or Port of Gladstone via Biggenden, 
and on local roads.  Risk of traffic injury or in the 
worst case a fatality, resulting from increased 
vehicle movements during the transportation of 
goods and workers to and from the Project Area. 

C Host Landowner, 
Residents within close 
proximity to the 
proposed action, Local 
Businesses 
 

Daily life impacts, such as potential disruptions to 
school buses, mail deliveries, utilities, etc. arising 
from increased construction traffic and local road 
upgrades. Increased congestion (particularly If 
work occurs during peak hour times) may lead to 
frustration by road users and requirement for more 
frequent repairs. 

C Host Landowner, 
Residents within close 
proximity to the 
proposed action, Local 
Businesses 
 

Construction environmental impacts, including 
noise, vibration, dust, visual amenity. Various 
impacts resulting from construction activities, 
generally felt by people living in proximity to 
construction activities, such as degradation of air 

C Host Landowner, 
Residents within close 
proximity to the 
proposed action 
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Impact Activity Description of Impact 
Project 
Phase 

Impacted 
Stakeholders 

Mitigation Measures / Enhancement Opportunities 

quality and health impacts because of increased 
generation of dust and particles from land clearing, 
and the use of heavy vehicles and equipment. 

farms on land values and health impacts from wind farm 
infrastructure in ongoing proposed action updates. 

 Implement all relevant management requirements from 
technical assessments, as required by proposed action 
Approvals, including mitigations relating to the 
Landscape and Visual Impact Assessment and Noise 
Impact Assessment, with particular emphasis on wind 
turbine operation, ancillary infrastructure, construction, 
and traffic. 

 Continue to engage with Wakka Wakka #4 people to 
conclude negotiation of a Cultural Heritage Management 
Agreement (CHMA). 

Perceived impacts on land values. Perceived 
potential impacts to neighbouring land values is 
common with opposition to wind farms and was 
mentioned during stakeholder engagement. 

O Host Landowner, 
Residents within 2 km of 
the proposed action,  
Local Businesses 

Altered landscape character, including visual 
amenity impacts particularly on Mount Walsh 
National Park and Coalstoun Lakes National Park. 
Changes to the character of the landscape will 
occur through the installation of the proposed 
action infrastructure. This was raised as a concern 
by stakeholders during initial engagement. 

O Host Landowner, 
Residents within close 
proximity to the 
proposed action. 

Perceived health impacts associated with 
operational noise. 

O Host Landowner, 
Residents within 2 km of 
the proposed action 

Altered landscapes have the potential to impact 
tangible and intangible Aboriginal heritage.  While 
there are no recorded sites of Aboriginal heritage 
the proposed action is located on the boundary of 
the Wakka Wakka #4 Native Title designation. 

C,O Indigenous 
Communities 
 

Accommodation 
and Worker Influx 

Potential increase in the demand for 
accommodation within the proposed action AoI to 
supplement the construction phase workforce who 
will require housing within the region.  
Given limited vacancies within the Primary AoI, it 
is likely that the Construction Phase workforce will 
need to be housed in the larger communities of 
Maryborough, Hervey Bay and Bundaberg.  
The proposed action has the potential to create 
shortages and increase cost of living pressures 
through increased rents of local accommodation.  

C Residents and 
Businesses of 
surrounding community 
 

 Develop and implement Workforce Accommodation 
Strategy, that manages impacts to local short and long-
term accommodation arrangements in the Project AoI. 

 Conduct health promotion and awareness programs, 
including initiatives focused on workforce wellbeing. 

 Ensure all personnel use relevant personal protective 
equipment (PPE). 

 Undertake health surveillance and medical assessments 
periodically, and as part of the pre-employment process. 

 Engage with local health care, social and emergency 
service providers to monitor the proposed action’s use (if 
any) of these facilities. Increased demand and potential shortages on 

tourist accommodation in the Primary and 
Secondary AoI.  

C Residents and 
Businesses of 
surrounding community 
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Impact Activity Description of Impact 
Project 
Phase 

Impacted 
Stakeholders 

Mitigation Measures / Enhancement Opportunities 

Biggenden, Gayndah, Childers and Maryborough 
may experience shortages in tourist 
accommodation particularly in times when key 
events are held. 

 Establish and implement a Workforce Code of Conduct 
which will apply to the proposed action. 

 Engage closely with North Burnett Regional Council, 
Fraser Coast Regional Council and Bundaberg Regional 
Council, on an accommodation strategy to support local 
townships (e.g. Biggenden, Gayndah, Childers and 
Maryborough) during the Construction Activities. 

Increase in the demand for local services within 
the Primary AoI during operation including 
potential demand for ongoing accommodation. 

O Residents and 
Businesses of 
surrounding community 

Increased demand for health and emergency 
services and recreational facilities based on the 
temporary increase in local population due to the 
construction phase workforce.  
Interaction with local community and influx of 
construction workers.  
The pressure/availability of community services to 
absorb the influx of workers (such as clinics, 
hospitals, police, emergency services). 

C Residents and 
Businesses of 
Surrounding 
Communities 

Community concerns about behaviour of non-local 
workforce. This includes safety concerns and 
community friction due to the influx of temporary 
out of town workers. 

C Host Landowners, 
Residents and 
Businesses of 
Surrounding 
Communities 

Stakeholder and 
Community  

Impacts to community cohesion through divided 
opinions about the desirability of the proposed 
action in the community. Community cohesion is 
likely to be impacted at the level of relationships 
between individuals who support the proposed 
action and those who do not support the  proposed 
action. 

O Residents and 
Businesses of 
Surrounding 
Communities, 
Local Businesses, 
Host Landowner 

 Continue to proactively implement the Stony Creek 
Communications and Community Engagement Plan and 
a complaint management and recording procedure. 

 Embed proposed action and specific key stakeholder 
updates within the Stony Creek Communications and 
Community Engagement Plan and complaint 
management and recording procedure through the 
stakeholder management database, and ensure 
execution occurs in a timely fashion. 

 Implementation of Greenleaf Renewables Workforce 
Fund and Benefit Sharing Program.  

Upskilling of local workforce for local community 
through the Workforce Fund. Contributions to local 
community organisations and groups of up to 
$60,000 per annum through Benefit Sharing 
Program.    

C,O Residents and 
Businesses of 
Surrounding 
Communities, 
Local Businesses, 
Host Landowner 

Construction Phase (C) and Operation Phase (O) 
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10.2 Public Consultation 
Guided by the International Association of Public Participation’s (IAP2) Core Values and Public 
Participation spectrum, Greenleaf Renewables’ engagement approach is tailored according to the 
audience’s level of the proposed action’s awareness, interest and influence, as well as renewable 
energy knowledge. A Stony Creek Wind Farm Communications and Community Engagement Plan 
(Appendix N) has been developed to further guide how stakeholders and the community can 
participate during the development phase of the proposed action.  

An initial proposed action introductory meeting was held with the North Burnett Regional Council 
Officers on 1 February 2022. The Greenleaf team then presented to Council and Councillors in March 
2022, providing a proposed action overview and shared collateral i.e. draft newsletter, to gauge 
appropriateness for the Biggenden and surrounding audiences, to seek feedback and discuss 
engagement intentions. Engagement with Council has been ongoing including subsequent Councillor 
meetings to provide project updates, including in December 2022 and June 2023. 

Extensive consultation has been undertaken with host landholders and proposed grid connection 
landholders, as well as with neighbouring properties and surrounding townships (including Didcot, 
Biggenden, Degilbo and Coalstoun Lakes) since early 2022. Additional engagement with community 
groups including the Chamber of Commerce has also commenced.  

Engagement with these key stakeholders has included face-to-face and online meetings, contact via 
email and phone and distribution of the Stony Creek Wind Farm Newsletter (see Appendix O).  

The proposed action website and enquiry@stonycreekwindfarm.com.au email were established and 
went live on 1 June 2022 prior to community information sessions held at the Biggenden Memorial 
Hall on 15 and 16 June 2022. Approximately 35 community members attended. These sessions were 
advertised on 9 June in the local Central and North Burnett Today newspaper and promoted via 
Newsletter letterbox drop to approximately 700 properties within 10km of the Project Area and nearby 
townships, on 1 June (see Appendix O). The sessions also featured on Council’s social media.  

An additional advertisement was included on 7 July 2022 in the South Burnett Today thanking the 
community for their input (see Appendix P). Engagement has been ongoing since the sessions with 
quarterly newsletters sent to surrounding residents, the proposed actions newsletter in October 2022 
(Appendix Q) and newsletter in June 2023 (Appendix R) have been attached. The Greenleaf team 
continue to engage with local key stakeholders.   

10.3 Details of Consultation With Indigenous Stakeholders 

10.3.1 Native Title Rights and Interests 
The Native Title Party for the Project Area is Wakka Wakka People #4 – Part A, determined on 12 
April 2022, shown in Table 10-2. 

Table 10-2 Native Title Party for the Project Area  

Native Title Party Contact Details 
Wakka Wakka People #4 – Part A 
QCD 2022/004 – DET 
 
 

Wakka Wakka Native Title Aboriginal Corporation RNTBC  
8 Beattie Street CHERBOURG QLD 4605  
Mobile: 0491 285 310  
Email: guv76@outlook.com 
Queensland South Native Title Services 
PO Box 10832, Adelaide Street, Brisbane QLD 4000  
Phone: 07 3224 1200 / 1800 663 693 
Email: reception@qsnts.com.au 
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10.3.2 Indigenous Consultation 

10.3.2.1 Identify and Acknowledge Relevant Indigenous Peoples  
The Duty of Care Assessment Report completed by ERM on 18 March 2022, included the below 
relevant information, shown in Table 10-3.  

Table 10-3 Aboriginal Party for the Project Area  

Aboriginal Party Contact Details 
Wakka Wakka People #4 –  
QC2012/003/ QUD277/2019 
QCD 2022/004 – DET 
 
 

Wakka Wakka Native Title Aboriginal Corporation RNTBC  
8 Beattie Street CHERBOURG QLD 4605  
Mobile: 0491 285 310  
Email: guv76@outlook.com 
Queensland South Native Title Services 
PO Box 10832, Adelaide Street, Brisbane QLD 4000  
Phone: 07 3224 1200 / 1800 663 693 
Email: reception@qsnts.com.au 

Note: There is currently no registered Cultural Heritage body for the Project Area. 
 
Native Title was subsequently determined on 12 April 2022 and the Aboriginal Party contact details 
reverted to the newly formed Aboriginal Corporation, shown in Table 10-4. 

Table 10-4 Aboriginal Party for the Project Area  

Aboriginal Party Contact Details 
Wakka Wakka People #4 – Part A 
QCD 2022/004 – DET 
 
 

Wakka Wakka Native Title Aboriginal Corporation RNTBC  
8 Beattie Street CHERBOURG QLD 4605  
Mobile: 0491 285 310  
Email: guv76@outlook.com 
Queensland South Native Title Services 
PO Box 10832, Adelaide Street, Brisbane QLD 4000  
Phone: 07 3224 1200 / 1800 663 693 
Email: reception@qsnts.com.au 

Note: There is currently no registered Cultural Heritage body for the Project Area.  

10.3.2.2 Early Engagement and Appropriate Timeframes  
Greenleaf has been proactive in undertaking early and ongoing engagement with the Aboriginal Party, 
to ensure there is suitable amount of time provided for Wakka Wakka #4 to consider the proposed 
action, determine their requirements and develop plans for the appropriate management of cultural 
heritage. On behalf of Greenleaf Renewables Pty Ltd (Greenleaf), Environmental Resources 
Management Australia Pty Ltd (ERM) provided a consultation letter to the Wakka Wakka #4 on 18 
March 2022, inviting members to a meeting which provide an opportunity for all parties to meet, 
discuss the proposed action, raise any concerns and agree on next steps in relation to cultural 
heritage management for the proposed action. This letter outlined the proposed action and results 
from the preliminary desktop search of previously recorded cultural heritage sites in the area. This 
meeting was subsequently held on 13 July 2022. 

A subsequent meeting between Greenleaf and the Wakka Wakka #4 Board was undertaken on 1 
September 2022 and included an introductory site visit with the Wakka Wakka #4 Board and their 
Technical Advisor, Archaeo Converge. 

No Aboriginal cultural heritage (tangible or intangible) was identified or documented from the initial 
site visit, only the requirement to conduct a formal survey before construction.  

mailto:reception@qsnts.com.au
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Table 10-5 Cultural Heritage Timeline Snapshot  

Date  Resource  Responsible  
7 September 2021  DSDSATSIP Search – no recorded sites 

found within or around Project Area 
 Indigenous Party for Project Area – Wakka 

Wakka People #4 
 AHD search – no results in Project Area 
 QHR search – no results in Project Area 

ERM 

18 March 2022  Consultation letter sent out to Wakka Wakka 
#4 

ERM 

13 July 2022  Project introduction meeting with Wakka 
Wakka #4 Board & QSNTS 

Greenleaf/ERM 

1 September 2022  Introductory site visit with Wakka Wakka #4 
Board and Archaeo Converge 

Greenleaf  

30 November 2022  Archaeo Converge drafting Pre-construction 
Survey Plan 

Greenleaf  

February 2023 -still to 
occur  

Receive CHMA and survey plan back, and send to Wakka Wakka #4 for review 

10.3.2.3 Building Relationships and Communications  
Greenleaf have maintained ongoing communication with Wakka Wakka #4 with a view to ensuring a 
strong and transparent relationship is developed as well as facilitating a co-design process in relation 
to cultural heritage management for the proposed action. This has included the following: 

 Archeo Converge are currently drafting the Pre-construction Survey Plan (Greenleaf sent request 
30 November 2022)  

 QSNTS are drafting the Cultural Heritage Management Agreement (CHMA) (Greenleaf sent 
request 30 November 2022) 

 Following execution of the abovementioned documents, a full cultural heritage survey will be 
undertaken to assist in identifying Aboriginal Cultural heritage (tangible and intangible) within the 
Project Area and inform the development of cultural heritage management strategies through a 
co-design and co-management framework. 

The above reports and plans were discussed during the meeting on 13 July 2022 (see Appendix S), 
the site visit undertaken on 1 September 2022 and again on 29 November 2022 during a telephone 
conversation between Una Appo (Wakka Wakka #4) and Django Tricker (Greenleaf). 

The CHMA remains under negotiation between the Proponent and Wakka Wakka #4. 

10.3.2.4 Cultural Awareness  
Greenleaf has been proactive in ensuring it undertakes its interactions with Wakka Wakka #4 in a 
culturally appropriate way. This has included undertaking meetings in locations which are comfortable 
and familiar with Wakka Wakka #4. Greenleaf also engaged a cultural heritage expert from ERM to 
facilitate the initial meeting between Greenleaf and Wakka Wakka #4. Leading up to this meeting, 
there was communication between Greenleaf and ERM to ensure Greenleaf were prepared for the 
meeting, and understood what would be culturally appropriate. This meeting also provided an 
opportunity to discuss with Wakka Wakka #4 their requirements. This included: 

 Communication needs were discussed in the July 13 2022 meeting (see Appendix S).  

 Wakka Wakka #4 has made Greenleaf aware that any cultural protocols were on a ‘need to know 
basis’. 
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10.3.3 State requirements or conditions that apply 
There is no permitting or licensing system in place under the ACHA. However, developers in 
Queensland have a duty of care to ensure that Aboriginal heritage is identified and protected through 
complying with the Duty of Care Guidelines. The ACHA states that:  

“A person who carries out an activity must take all reasonable and practicable measures to ensure the 
activity does not harm Aboriginal cultural heritage (the ‘cultural heritage duty of care’)” (Section 23[1]).  

A Duty of Care Assessment Report (DCA) was completed by ERM on 18 March 2022. This included a 
search in the Department of Seniors, Disability Services and Aboriginal and Torres Strait Islander 
Partnerships (DSDSATSIP) database and register. This search was undertaken on 7 September 
2021. The search returned no (zero) registered Aboriginal cultural heritage sites within, or in close 
proximity to, the Project Area.  

It was noted that, while there are no registered sites, the lack of registered sites throughout the 
Project Area is likely a result of the absence of cultural heritage surveys rather than an absence of 
cultural heritage sites and/or places. It is also important to note that it is not mandatory to register 
sites/ places on the DSDSATSIP database and register.  

Similarly, given the landscape of the Project Area, (mountainous hills including valley, spurs, crests 
and gullies), there are intangible culturally significant aspects to consider. 

The DCA assessed the proposed action as Category 5 (activities causing additional surface 
disturbance) under the ACHA Duty of Care Guidelines. Where an activity is proposed under Category 
5 there is generally a high risk that it could harm Aboriginal cultural heritage. In these circumstances, 
the activity should not proceed without cultural heritage assessment.  

A search of the Australian Heritage Database (AHD), which includes the World Heritage List (WHL), 
National Heritage List (NHL), the Commonwealth Heritage List (CHL) and the Register of the National 
Estate (RNE), was undertaken on 7 September 2021. The search returned no results within the 
Project Area.  

A search of the Queensland Heritage Register (QHR) was undertaken on 7 September 2021. The 
search returned no results within the Project Area.  

A Cultural Heritage Management Agreement (CHMA) is currently being prepared in collaboration with 
the Aboriginal Party and their legal advisor, QSNTS and their technical advisor, Archaeo Converge. 
The CHMA will satisfy s23(3)(a)(iii) of the ACHA, which states: 

3) A person who carries out an activity is taken to have complied with the cultural heritage duty of care 
in relation to Aboriginal cultural heritage if—  

(a) the person is acting—  

(iii) under a native title agreement or another agreement with an Aboriginal party, unless the 
Aboriginal cultural heritage is expressly excluded from being subject to the agreement. 
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10.4 Projected Economic Costs and Benefits 
The potential economic impact of this project can be summarised as follows: 

Impact on Gross Regional Product1: 

 Construction: 

- Local: $186.2 million 

- State: $234 million 

- National: $118 million 

 Operations2: 

- Local: $268 million (over 30 years) 

- State: $120 million (over 30 years) 

- National: $60 million (over 30 years) 

Impact on regional employment: 

 Construction 

- Local: 60 FTEs 

- State: 75 FTEs 

- National: 30 FTEs 

 Operations 

- Local and State: 5 FTEs 

 Additional indirect employment (unspecified region): 109 FTEs 

Section 10.4.1 and Section 10.4.2 describe the analysis undertaken to reach these values. 

10.4.1 Baseline Economic Activity 
To determine the potential economic impact of the proposed action, the counterfactual baseline case 
must be determined (i.e. what would the economic activity look like if the proposed action were not to 
proceed, and relatedly, is there any opportunity cost associated with the proposed action?).  

The baseline economic case can be defined as business-as-usual economic activity, where the land 
is used for low intensity grazing, as it is today. The physical footprint of the proposed action will not 
displace significant areas of grazing land, and it can be assumed that the minimal reduction in land 
available for this use will be more than accounted for (in economic terms) in compensation to 
landowners. No alternative project in the local area has been identified as potentially contributing to 
an opportunity cost. Accordingly, it can be concluded that there is no significant opportunity cost 
related to the development of the Project. 

 
1 Gross Regional Product values assume an economic output multiplier of 1.67 can be applied to 
direct spend values to estimate the indirect and induced economic impacts of the renewable energy 
project (“NSW Renewable Energy Zone: Economic Impact Assessment,” – ARENA). The economic 
output multiplier of 1.67 means that for every $1 million invested in the project, the total economic 
output in the region is expected to increase by $1.67 million. 
2 Interest adjustments related to discounts or CPI have not been applied. 
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10.4.2 Project Economic Impact 
With $450 million worth of infrastructure and build costs and a total project investment of $525 million, 
the proposed action is expected to have a significant economic impact. From inception, to planning 
and until execution, the proponent has undertaken measures to identify the potential opportunities to 
source labour, machinery and material that could boost the economy.  

It is expected that incoming workers will find lodging across towns like Biggenden, Gayndah, Childers 
and Maryborough during the time of their employment. The procurement of this accommodation, plus 
associated living expenses, is likely to drive further significant downstream economic activity (in retail, 
health, hospitality and other industries), which is not captured in the analysis above. It is not expected 
that the Project will require specialist accommodation camps (or similar) across the Construction 
Phase. 

Another important potential economic impact of the Project relates to the potential Port of Bundaberg 
Stage 2 expansion. The Project could partially underpin aspects of the Stage 2 expansion, by creating 
demand for a laydown area for windfarm turbines and towers. The port expansion project has not 
reached Final Investment Decision (FID) and is currently undergoing business case analysis by 
Queensland Government. We have therefore not attempted to incorporate it into the quantitative 
economic impact assessment for the Project. 

More broadly, the Stony Creek Wind Farm is of state and national significance, with the potential to 
generate enough renewable electricity to supply 88,000 households per year and remove about 
500,000 tonnes of greenhouse gasses, while also putting downward pressure on the wholesale 
electricity prices across Queensland. 

10.5 Employment Opportunities 
As outlined in Section 10.4, the proposed action is expected to directly generate 165 jobs in 
construction across local, state and federal levels, as well as 15 international jobs associated with 
wind turbine installation (total 180 jobs). There will also be the provision of up to 5 full time 
employment (FTW) jobs in the approximately 30-year lifespan of the operational phase. Many of the 
jobs will be available to locals, as outlined in Table 10-6, who will be offered the requisite training. 

Table 10-6 shows a breakdown summary of the number of direct employment opportunities arising 
from this proposed action. 

Table 10-6 Summary of the Direct Employment Opportunities arising from the 
Project 

Area 
Number of 
Jobs 

Employment 
Type 

Description 

Local 60 Direct Skilled labour (e.g. electricians), plant/machinery 
drivers, civil workers, and truck drivers. 

State 75 Direct Specialised workers such as transmission line 
construction, crane operators, over-dimensional 
truck drivers, project management, concrete batch 
plant operators. 

Australia 30 Direct Senior management, specialised workers, wind 
turbine specialists and other technical engineering 
specialists. 

It is also anticipated that there will be five ongoing full-time local (or possibly state-based) jobs 
associated with the proposed action’s operation over its 30-year life. 
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The direct employment estimates above can be compared to the employment factors developed by 
the UTS Institute for Sustainable Futures for the Clean Energy Council (CEC)3  outlined in Table 10-7. 
These employment factors estimate the number of Australian jobs created per MW based on a 
construction timeframe of 1.8 years. In total, the CEC guidance suggests that 392 jobs will be created 
over the construction, development, manufacturing, operation and maintenance of the proposed 
action. This is more than twice the number of jobs estimated above, indicating that the previously 
stated estimate may be conservative. 

Table 10-7 Comparison of the Direct Employment Estimates with Employment 
Factors provided by the CEC  

Phase Multiplier Unit Number of jobs 

Construction and 
development 

2.84 Job-Years / MW 308 

Manufacturing 0.38 Job-Years / MW 41 

Operations and 
maintenance 

0.22 Jobs / MW 43 

  Total 392 

 
Using the ratios derived from Nathani et al. (2012), it is estimated that the proposed action will 
indirectly produce approximately 109 jobs during the manufacturing, construction and operation of the 
proposed action. These ratios do not however, allow for an estimation of how these jobs will be 
spread across the local, state or Australian economy, or whether they will occur in the manufacturing, 
construction or operational phases, though it is expected that the majority of these jobs will be 
provisioned predominantly within the state economy. 

 
  

 
3 UTS Institute for Sustainable Futures. (2020). Renewable Energy Employment in Australia: Methodology, 
https://assets.cleanenergycouncil.org.au/documents/resources/reports/Clean-Energy-at-Work/Clean-Energy-at-Work-survey-
methodology.pdf 
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