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Executive summary 

Lotus Creek Wind Farm Pty Ltd are proposing to develop a wind farm which will consist of up to 55 turbines 
and contribute up to 450 megawatts of renewable power to the national energy grid. 

Lotus Creek Wind Farm is proposed across three leasehold lots, which together form the Site Boundary, 
covering 48,367 hectares and currently used for cattle grazing. The Site is in the Isaac Regional Council 
area, within the Nebo-Connors Range between Mackay and Rockhampton and is part of the Brigalow Belt 
bioregion. The Development Footprint is the maximum possible impact area, including some redundancy to 
accommodate minor modifications at the future detailed design stage. The total Development Footprint area 
is 413 hectares, of which 14 hectares is already modified (for example, with tracks). 

The Project was referred under the Environment Protection and Biodiversity Conservation Act 1999 in 
December 2020. The referral (2020/8867) was determined to be a controlled action by the Department of 
Agriculture, Water and the Environment. This report provides the additional information required by the 
Department of Agriculture, Water and the Environment for assessment by preliminary documentation.  

NGH Pty Ltd were engaged to assess the potential impacts associated with the Project on ecological values, 
including those listed under Queensland State and/or Commonwealth legislation. This assessment has been 
done through a desktop review of published literature, conservation advice, online databases and spatial 
information as well as through on-ground assessment. 

Three seasonal surveys were undertaken in accordance with applicable survey guidelines. A team of 
suitably qualified ecologists surveyed the site in April/May 2019 (post-wet), October/November 2019 (pre-
wet) and September 2020 (pre-wet). Detailed habitat surveys were conducted within the Development 
Footprint in August 2021. Field assessment consisted of flora surveys and vegetation community verification, 
fauna and fauna habitat surveys, and bird utilisation surveys. Those threatened species and vegetation 
communities considered the most likely to occur within the Site Boundary were targeted. 

Bird and bat utilisation surveys were repeated four times to inform assessment of possible impacts from 
turbine collision (April/May 2019; October/November 2019; April 2021; November 2021). 

The majority of the Development Footprint contains Eucalyptus crebra woodland with patches of other 
communities scattered throughout the footprint, none of which are threatened ecological communities. Most 
of the mixed eucalypt woodland lies east of the Development Footprint.   

Habitat condition within the Site Boundary was variable due to different soil types, disturbance histories, and 
land management. Habitat condition impacts the availability of micro-habitat resources, such as hollow-
bearing trees, and habitat extent and connectivity to other areas.  Generally, habitat quality was higher in the 
eastern portion of the Site Boundary (outside of the Development Footprint), and more degraded in the 
western portion. Areas where habitat types intersect, providing ecotones; on western slopes, gullies, and in 
riparian vegetation communities; provided the highest quality habitat. 

Impacts on Matters of National Environmental Significance 

Matters of National Environmental Significance (Environment Protection and Biodiversity Conservation Act 
1999) confirmed within the Site Boundary are: 

1. Koala (Phascolarctos cinereus; Vulnerable) with a total of 119 observations across the broader Site 
Boundary. In total, 341.36 hectares of Koala habitat will be impacted by the Project. 

2. 131 Greater Glider (Petauroides volans; Vulnerable) observations were recorded. The majority of 
these sightings were to the east and have been avoided by the Development Footprint. 45.2 
hectares of Greater Glider habitat will be impacted. 
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3. Squatter Pigeon (Geophaps scripta scripta, Vulnerable) were recorded on 23 occasions, either 
individuals or in small flocks of up to eight. There will be 16.39 hectares of breeding habitat and 
32.35 hectares of foraging habitat impacted. 

4. The Migratory species Rufous Fantail (Rhipidura rufifrons), Satin Flycatcher (Myiagra cyanoleuca), 
Fork-tailed Swift (Apus pacificus) and White-throated Needletail (Hirundapus caudacutus; also listed 
as Vulnerable) were observed within the Site Boundary. The entire Development Footprint (399 
hectares, excluding existing tracks) could be considered habitat for Fork-tailed Swift and White-
throated Needletail. Suitable habitat for Satin Flycatcher and Rufous Fantail within the Development 
Footprint is 352 hectares. 

The following Matters of National Environmental Significance are considered by the Department of 
Agriculture, Water and the Environment to have the potential to be impacted by the Project: 

 Northern Quoll (Dasyurus hallucatus) 

 Quassia (Quassia bidwillii) 

 Collared Delma (Delma torquata) 
 Yakka Skink (Egernia rugosa) 

 Grey-headed Flying-fox (Pteropus poliocephalus) 

 Ghost Bat (Macroderma gigas) 

 Yellow Wagtail (Motacilla flava) 

 Black-faced Monarch (Monarcha melanopsis) 

 Oriental Cuckoo (Cuculus optatus) 
 Corben’s Long-eared Bat (Nyctophilus corbeni) 

 Red Goshawk (Erythrotriorchis radiatus). 

Avoidance and mitigation measures 

Unmitigated impacts to ecological values as a result of the Project relate predominantly to the removal of 
habitat.  

The avoidance and mitigation measures for the Project follow the development mitigation hierarchy of avoid, 
mitigate, rehabilitate/restore and offset. The Project design has sought to avoid impacts by: 

 Re-designing the wind farm to largely avoid the high-quality habitat to the east along the 
Clarke-Connors Range. 

 Reducing the size of the wind farm from the original 81 turbines down to 55, which is the 
minimum necessary to deliver a viable wind project. 

 Locating turbines largely outside of Greater Glider habitat and minimising the width of linear 
clearing within this habitat type. 

 Using LiDAR data to site turbines in areas of lower density Koala habitat trees. 

 Individual turbine siting using comparative selection by highest energy generation for the 
lowest vegetation impact. 

 Using underground cabling within the road corridor throughout the majority of the 
Development Footprint to reduce clearing requirements. 

 Where practical, the Project’s road design includes road alignments that use existing cleared 
areas, public roads or take the shortest distance to access turbine locations, in order to 
minimize vegetation clearance. 

Additional avoidance measures will be a priority through future detailed design stages, which will: 

 Microsite roads and cable alignments to avoid the Queensland Nature Conservation Act 
1992 Vulnerable Cycas terryana, along with hollow bearing trees.  

 Reduce clearing of riparian vegetation.  

 Reduce clearing widths for linear infrastructure to further minimise impacts on connectivity. 
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The design of Lotus Creek Wind Farm has balanced ecological and heritage constraints along with the most 
effective wind resource, transmission ability, and site access. Where impacts to ecological values cannot be 
avoided, they will be mitigated by measures such as: 

 Pre-clearance surveys to identify threatened flora, fauna breeding places, and weeds. 

 Salvaging and relocating tree hollows from felled trees (or where natural hollows are not 
viable, installing constructed nest boxes) to replace hollows with signs of use by Greater 
Glider. 

 A suitably qualified fauna spotter will be present during clearing and sensitive clearing 
techniques will be used for habitat trees. 

 Use of plain (non-barbed) wire on the top strand of new or repaired fencing. 

 Pest animal and weed management during construction and operation. 

 Bird and bat management during wind farm operation. 

Residual impacts 

The significance of impacts was assessed for Matters of National and/or State Environmental Significance 
which are known or likely to occur within the Development Footprint. It was concluded that there is likely to 
be significant impacts to Koala and Greater Glider.  

Koala habitat occurs across the majority of the Site Boundary (47,847 hectares), particularly in the dominant 
Eucalyptus crebra woodland and mixed eucalypt woodland. The Project will impact on less than 1% of the 
available habitat within the Site Boundary. Large areas of good quality and refugia habitat outside of the 
Development Footprint will be retained and are expected to be capable of supporting the existing Koala 
population.  

Fauna spotter catchers will check habitat for Koala prior to staged clearing, to minimise construction phase 
impacts. Pest animal management will address potential impacts from introduced predators, and wildlife 
friendly fencing will ensure Koala can move across the landscape. 

Greater Glider sightings were largely concentrated in the east, with 111 sightings on the Clarke-Connors 
Range, and the remainder (20 individuals) along the Nebo-Connors Range. All Greater Gliders were 
recorded outside the Development Footprint. Two of the Greater Gliders observed were deceased, due to 
collision with a barbwire fence. Two Greater Gliders were recorded within 120 m of the Development 
Footprint. These records were in a non-remnant area adjacent to high quality habitat. It is likely that 
individuals occasionally forage and use hollows in the non-remnant area and rely on the high-quality habitat 
outside the Development Footprint for the majority of their ecological needs.  

Impacts to Greater Glider will be mitigated through avoiding hollow bearing trees through micro-siting (where 
feasible), relocating tree hollows where use of Greater Glider is observed, and minimising clearing widths to 
reduce habitat fragmentation. Where linear clearing widths exceed a typical glide distance (i.e., 40 m), glider 
poles/rope bridges will be installed to maintain connectivity. 

Residual impacts to both Koala (341.36 hectares) and Greater Glider (45.2 hectares) will be compensated 
for through a land-based offset which will address the requirements of the Environment Protection and 
Biodiversity Conservation Act 1999 EPBC Environmental Offsets Policy.    

Impacts to other matters of environmental significance known or likely to occur within the Site are not 
considered to be significant. 
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1 Introduction 

Lotus Creek Wind Farm Pty Ltd are developing Lotus Creek Wind Farm (the Project), a new wind 
farm in central Queensland, which will contribute up to 450 MW of additional renewable power to the 
national energy grid. 

NGH Pty Ltd has been engaged by Lotus Creek Wind Farm Pty Ltd to assess the potential impacts 
associated with the Project’s development on ecological values, including those which are listed as 
threatened under Queensland State and/or Commonwealth legislation. 

1.1  Project history 

The initial design for Lotus Wind Farm was located in the Clarke-Connors Range and the Nebo-
Connors Range and included the installation of 81 wind turbines with an upper capacity of 660 MW. 
Two ecological surveys were conducted in 2019 to identify ecological constraints within this original 
survey extent. The surveys identified significant areas of high quality habitat for Greater Glider 
(Petauroides volans) and large areas of woodland containing large, old hollow bearing trees in the 
eastern portion of the Site. Habitat for Koala (Phascolarctos cinereus), Squatter Pigeon (Geophaps 
scripta scripta) and Cycas megacarpa was also identified in the original Project Area.  

An Environment Conservation and Biodiversity Conservation Act 1999 (EPBC Act) referral 
(2020/8627) was submitted on 8 May 2020. The referral decision, issues on 6 Jun 2020, was that the 
action would have clearly unacceptable impacts on threatened species and communities. In response 
to the Commonwealth Department of Agriculture, Water and the Environment’s (DAWE) decision, 
LCWF redesigned the wind farm to remove turbines and associated infrastructure from Greater Glider 
habitat specifically, and from the Clarke-Connors Range in general, as well as reducing the number of 
turbines in Koala habitat from 81 down to 55 turbines. 

An additional ecological survey was undertaken in September 2020 to survey new locations of 
turbines and access tracks, identify Koala habitat areas, confirm Greater Glider habitat areas and 
target threatened species. Based on these findings, Lotus Creek Wind Farm Pty Ltd further refined 
the turbine and access road layout, relocating turbines, where possible, to low vegetation density or 
cleared areas or adjacent to existing roads, and optimised access tracks and other infrastructure to 
reduce the clearing footprint.  

An EPBC referral was submitted for the new Development Footprint in December 2020. The referral 
(2020/8867) was determined to be a controlled action by the DAWE, to be assessed by preliminary 
documentation. This report provides the additional information required by DAWE for assessment by 
preliminary documentation (Appendix N). Table 1-1 summarises the content of the additional 
information request and references the section of this report where this is provided. 
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Table 1-1  Specific content required of the Additional Information, and where this is provided within this report. 

Page Section Comment Section addressed 

Request for information February 2021    

2 Ecological data provision The preliminary documentation must include an appendix of occurrence 
records (both sightings and evidence of presence) for all listed threatened and 
migratory species identified during field surveys for the proposed action. This 
data may be used by the department to update the relevant species 
distribution models that underpin the publicly available Protected Matters 
Search Tool (PMST). The species occurrence records must be provided in 
accordance with the department’s Guidelines for biological survey and 
mapped data (2018) using the species observation data template provided 
with this request for additional information. Sensitive ecological data must be 
identified and treated in accordance with the department’s Sensitive Ecological 
Data – Access and Management Policy V1.0 (2016) or subsequent revision. 

 Appendix M. 

2 habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The proposed action has the potential to have a significant impact on the 
following listed threatened and migratory bird and bat species mainly as a 
result of individual mortality from turbine collision and barotrauma, and 
potential changes to species utilisation of the project site: 
• White-throated Needletail (Hirundapus caudacutus) – Vulnerable and 
Migratory 
• Red Goshawk (Erythrotriorchis radiatus) – Vulnerable 
• Ghost Bat (Macroderma gigas) – Vulnerable 
• Grey-headed Flying-fox (Pteropus poliocephalus) – Vulnerable 
• Corben’s Long-eared Bat (Nyctophilus corbeni) – Vulnerable 
• Fork-tailed Swift (Apus pacificus) – Migratory 
• Satin Flycatcher (Myiagra cyanoleuca) – Migratory 
• Oriental Cuckoo (Cuculus optatus) – Migratory 
• Yellow Wagtail (Motacilla flava) – Migratory 
• Black-faced Monarch (Monarcha melanopsis) – Migratory 

Turbine collision risk is summarised in 
Section 5.7.2.  

Appendix J and Appendix Q further 
discusses collision risk for these species.  

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

There is potential for the proposed action to have a significant impact on: 
• Northern Quoll (Dasyurus hallucatus) – Endangered 
• Cycas megacarpa – Endangered 
• Cycas ophiolotoca – Endangered 
• Quassia (Samadera bidwillii) – Vulnerable 
• Collared Delma (Delma torquata) – Vulnerable 
• Yakka Skink (Egernia rugosa) – Vulnerable 

The likelihood of occurrence of these 
species is discussed in Section 6.1. 
Impacts to these species are discussed in 
Section 7.2.5. 
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Page Section Comment Section addressed 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Include a detailed habitat assessment of the Squatter Pigeon (Southern) and 
Greater Glider within the project site. The preliminary documentation must also 
include a detailed habitat assessment for any other relevant listed threatened 
species and ecological community and listed migratory species which will be 
or is likely to be impacted by the proposed action that is not listed above. 

A discussion of the available habitat in the 
Development Footprint for each species 
can be found in Section 6.1. 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The preliminary documentation must identify and describe known historical 
records of the Squatter Pigeon (Southern) and Greater Glider in the broader 
region. All known records must be supported by an appropriate source (i.e. 
Commonwealth and Queensland government 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 6.1 contains historical records for 
all potential MNES including Squatter 
Pigeon. Figures showing locations of 
historical records are in Appendix A. 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Please undertake a habitat assessment for the Squatter Pigeon (Southern) 
and Greater Glider in accordance with the requirements below. To assist, 
Table 1 provides habitat descriptions for Squatter Pigeon (Southern) (derived 
from the SPRAT Database) for breeding, foraging and dispersal habitats. 

 Section 6.1 discusses suitable habitat for 
Squatter Pigeon and Greater Glider in the 
Development Footprint. 

4 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

As such, the habitat assessment for the Squatter Pigeon (Southern) must 
include, at a minimum: 
• discussion of the vegetation composition and structure (i.e. specific tree and 
grass species) suitable to support foraging and dispersal habitat; 
• identification of suitable land zones to support foraging and dispersal habitat; 
• identification of permanent or seasonal water bodies or watercourses within 
three (3) kilometres of the project site to support foraging habitat; and 
• total area (in hectares) of each breeding, foraging and dispersal habitat type, 
including consideration of disturbed (non-remnant vegetation) areas. 

 Squatter Pigeon habitat is mapped in 
Appendix A. Results of the field habitat 
assessment are in Appendix L. 

4 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

As such, provide a revised habitat assessment for the Greater Glider in the 
preliminary documentation which includes, at a minimum includes: 
• identification of all areas of Eucalypt forest and woodland within the project 
site which contain hollow-bearing trees; 
• 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 the project site; 
• a detailed discussion of potential foraging habitat in Eucalypt forest and 
woodland adjacent to identified areas of Eucalypt forest and woodland which 
contain a high density of tree hollows; and 

Greater Glider habitat is mapped in 
Appendix A. Results of the field habitat 
assessment are in Appendix L. Section 6.1 
discusses suitable habitat for Greater 
Glider. 
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Page Section Comment Section addressed 

• total area (in hectares) of Greater Glider habitat, including foraging habitat. 

5  Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Detailed mapping of suitable habitat for Northern quoll must be included in the 
preliminary documentation, and must: 
• be specific to the habitat assessment undertaken for each listed threatened 
species (i.e. not illustrate relevant Queensland Regional Ecosystems only); 
• include an overlay of the project site and disturbance footprint; 
• include known records of individuals derived from desktop analysis and field 
surveys; and 
• be provided separately as an attachment in a JPEG format. 

 Northern Quoll habitat is mapped in 
Appendix A. Section 6.1 discusses 
suitable habitat for Northern Quoll. 

5  Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Detailed mapping of suitable habitat for Cycas megacarpa and Cycas 
ophiolitica must be included in the preliminary documentation, and must: 
• be specific to the habitat assessment undertaken for each listed threatened 
species (i.e. not illustrate relevant Queensland Regional Ecosystems only); 
• include an overlay of the project site and disturbance footprint; 
• include known records of individuals derived from desktop analysis and field 
surveys; and 
• be provided separately as an attachment in a JPEG format. 

Cycas megacarpa does not occur in the 
Development Footprint. The cycads were 
identified as Cycas terryana which is not 
EPBC listed. 

5  Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Detailed mapping of suitable habitat for Quassia must be included in the 
preliminary documentation, and must: 
• be specific to the habitat assessment undertaken for each listed threatened 
species (i.e. not illustrate relevant Queensland Regional Ecosystems only); 
• include an overlay of the project site and disturbance footprint; 
• include known records of individuals derived from desktop analysis and field 
surveys; and 
• be provided separately as an attachment in a JPEG format. 

Quassia habitat is mapped in Appendix A. 
Section 6.1 discusses suitable habitat for 
Quassia. 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 19 

Page Section Comment Section addressed 

5  Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Detailed mapping of suitable habitat for Collared delma must be included in 
the preliminary documentation, and must: 
• be specific to the habitat assessment undertaken for each listed threatened 
species (i.e. not illustrate relevant Queensland Regional Ecosystems only); 
• include an overlay of the project site and disturbance footprint; 
• include known records of individuals derived from desktop analysis and field 
surveys; and 
• be provided separately as an attachment in a JPEG format. 

Collared Delma habitat is mapped in 
Appendix A. Section 6.1 discusses 
suitable habitat for Collared Delma. 

5  Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Detailed mapping of suitable habitat for Yakka Skink must be included in the 
preliminary documentation, and must: 
• be specific to the habitat assessment undertaken for each listed threatened 
species (i.e. not illustrate relevant Queensland Regional Ecosystems only); 
• include an overlay of the project site and disturbance footprint; 
• include known records of individuals derived from desktop analysis and field 
surveys; and 
• be provided separately as an attachment in a JPEG format. 

Yakka Skink habitat is mapped in 
Appendix A. Section 6.1 discusses 
suitable habitat for Yakka Skink. 

5 Listed threatened bird and bat 
species 

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. 

Bird utilisation survey results are 
summarised in Section 5.7 and presented 
in full in Appendix J. 

6 Site-specific 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). 

 Bird utilisation survey results are 
summarised in Section 5.7 and presented 
in full in Appendix J. 
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• 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). 

6 Site-specific assessment The proposed site utilisation survey methodology for each relevant species 
must be included as an appendix to the preliminary documentation. 

6 Site-specific assessment 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. 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 (see 
Section 2 above). 

6 Impact assessment All impacts, including direct, indirect and consequential, on the above listed 
threatened and migratory species and/or their habitat as a result of the 
proposed action must be assessed in accordance with relevant departmental 
policies and guidelines, and the SPRAT Database. 

Impacts to each of the species listed are 
discussed in Section 7.2  and summarised 
in Section 7.2.5. Assessment of 
significance can be found in Section 9.1. 

6 Impact assessment At a minimum, the direct habitat clearance impacts for the above listed 
threatened and migratory species (including breeding, foraging and dispersal 
habitat for the Squatter Pigeon [Southern], and foraging habitat for the Greater 
Glider) must be clearly stated in hectares. 

Areas to be cleared can be found in Table 
7-6. 

6 Impact assessment For relevant listed threatened species, the preliminary documentation must 
demonstrate, 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. 

Sections 7.1.1, 7.1.2, 7.1.3, 7.1.4. 
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7 Impact assessment For relevant listed migratory species, the preliminary documentation must 
demonstrate, 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 
• any international agreement approved under subsection 209(4) of the EPBC 
Act. 

Section 7.1.5. 

 7 Impact assessment 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: 
o direct mortality from turbine collision and barotrauma; and 
o potential changes to site utilisation during construction and operation of the 
proposed action. 

See the Draft BBAMP included as 
Appendix Q. 
 

 7 Impact assessment Identification of potential impacts to each relevant species from direct 
mortality, including but not limited to: 
o analysis and mapping of suitable habitat, territories and activity/utilisation 
patterns/rates (‘heat maps’) in the project site and its surrounds. 

See the Draft BBAMP included as 
Appendix Q. 

 7 Impact assessment Mathematical Collision Risk Modelling (CRM), which must: 
o incorporate a project site-wide assessment and identify high risk turbines; 
o incorporate baseline data collected during the minimum 24 months of site 
utilisation surveys (Section 2); 
o incorporate the recommendations of a model peer review (the peer review 
must be included as an appendix to the preliminary documentation); and 
o include a literature review, justification of the choice of the model used, and 
a statement of all assumptions and uncertainties. 

There were no significant populations of 
threatened species recorded at the 
proposed wind farm site. Hence there is no 
need to undertake collision risk modelling 
or population viability assessments for the 
project, as it is unlikely to pose a 
significant risk to threatened species. 

 

Impacts on Wedge-tailed Eagle and other 
common raptors will occur, with 
experience at other wind farms indicating 
that small numbers of these species will 
collide with turbines each year (Nature 
Advisory, unpubl. data).  Their large, 
widespread populations and wide-ranging 
movements make it highly unlikely that the 
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population effects will be of conservation 
concern. 

 7 Impact assessment 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. 

 See the Draft BBAMP included as 
Appendix Q. 
 

 7 Impact assessment 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. 

 See Appendix A for habitat for threatened 
species. 

There were no significant populations of 
threatened species recorded at the 
proposed wind farm site. Hence there is no 
need to undertake collision risk modelling 
or population viability assessments for the 
project, as it is unlikely to pose a 
significant risk to threatened species. 

  
8 Proposed avoidance, mitigation and 

management measures 
please include the plans specified above (in approved or draft format) as 
appendices to the preliminary documentation. Please see specific details for 
the adaptive BBMP at Appendix A below. 
Construction Environmental Management Plan 
• Vegetation and Fauna Management Plan (considering weeds and pest 
animals) 
• Weed and Pest Animal Management Plan 
• Bird and Bat Management Plan 

Draft plans can be found in Appendix O, 
Appendix P, Appendix Q 
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8 Proposed avoidance, mitigation and 
management measures 

A detailed summary of the 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. 

Section 8.3 includes mitigation measures 
for each species. 

General mitigation measures and their 
effectiveness are in Section 8.2 

8 Proposed avoidance, mitigation and 
management measures 

With consideration of the construction, operation and maintenance stages of 
the proposed action, the preliminary documentation must include: 
• details of specific and measurable environmental outcomes to be achieved 
for relevant MNES; 

 Environmental objectives and 
performance indicators are included in 
Section 8.9. 

8 Proposed avoidance, mitigation and 
management measures 

With consideration of the construction, operation and maintenance stages of 
the proposed action, the preliminary documentation must include: 
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: 
o a pre-clearance survey methodology, and its predicted effectiveness, for 
commitments to avoid (with appropriate buffers): 
▪ listed threatened flora species (including those identified in Section 2 above); 
▪ habitat critical to the survival of the endangered Northern Quoll (Dasyurus 
hallucatus); 
identified records and likely nests for the vulnerable Collared Delma (Delma 
torquata) and Yakka Skink (Egernia rugosa); 
relocation objectives, with supporting scientific evidence, if complete 
avoidance of listed threatened flora species is not possible; 
o specific management objectives for the Northern Quoll, Collared Delma and 
Yakka Skink to minimise and manage potential impacts during construction 
and operation of the proposed action; 
o specific measures to address potential individual mortality from turbine 
collision and barotrauma, and potential changes to utilisation of the project site 
and its surrounds for relevant listed threatened and migratory bird and bat 
species; 

Section 6.1 describes the likelihood that 
these species will occur within the Site 
Boundary. 

 

Section 8 describes how the Project has 
avoided impacts to date, and will mitigate 
and manage impacts. 

 

Section 8.3 specifically lists management 
measures for individual species. 
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9 Proposed avoidance, mitigation and 
management measures 

An assessment of the expected or predicted effectiveness of the proposed 
measures; 
 •measures are not inconsistent with relevant recovery plans and threat 
abatement plans; 
• details of measures, if any, proposed to be undertaken by Queensland and 
local governments, including the name of the agency responsible for 
approving each 

Table 8-1 includes effectiveness of the 
proposed mitigation measures. 

Recovery actions for each species are 
listed in 6.1. 

9 Proposed avoidance, mitigation and 
management measures 

• any statutory or policy basis for the proposed measures, including reference 
to the SPRAT Database and relevant approved conservation advices, and a 
discussion on how the proposed measures are not inconsistent with relevant 
recovery plans and threat abatement plans; 

Recovery actions for each species are 
listed in 6.1. 

Ongoing management and monitoring 
programs are described in 8.1.1Appendix 
O (VFMP), Appendix P (Draft CEMP) and 
8.1.1Appendix Q (BBAMP). 

9 Proposed avoidance, mitigation and 
management measures 

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

Table 8-1 includes effectiveness of the 
proposed mitigation measures. Ongoing 
management and monitoring programs are 
described in 8.1.1Appendix O (VFMP), 
Appendix P (Draft CEMP) and 
8.1.1Appendix Q (BBAMP).  

9 Proposed avoidance, mitigation and 
management measures 

• 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; 

Table 8-1 includes effectiveness of the 
proposed mitigation measures. Ongoing 
management and monitoring programs are 
described in 8.1.1Appendix O (VFMP), 
Appendix P (Draft CEMP) and 
8.1.1Appendix Q (BBAMP). 
 

9 Proposed avoidance, mitigation and 
management measures 

• details of measures, if any, proposed to be undertaken by Queensland and 
local governments, including the name of the agency responsible for 
approving each 

Table 8-1 includes effectiveness of the 
proposed mitigation measures. Ongoing 
management and monitoring programs are 
described in 8.1.1Appendix O (VFMP), 
Appendix P (Draft CEMP) and 
8.1.1Appendix Q (BBAMP).  

9 Proposed avoidance, mitigation and 
management measures 

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

Table 8-1 includes effectiveness of the 
proposed mitigation measures. Ongoing 
management and monitoring programs are 
described in 8.1.1Appendix O (VFMP), 
Appendix P (Draft CEMP) and 
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8.1.1Appendix Q (BBAMP).  

9-10 Proposed avoidance, mitigation and 
management measures- BBMP 

To enable a robust long-term approach to mitigate and manage potential 
impacts associated with individual mortality from turbine collision and 
barotrauma, and potential changes to species utilisation of the project site and 
its surrounds on relevant listed threatened and migratory bird and bat species, 
the preliminary documentation must include a draft BBMP that addresses, with 
supporting scientific and field-derived information, the requirements in 
Appendix A to this request for additional information. A summary of the key 
elements of the draft BBMP must be provided in the stand-alone document 
and the draft BBMP must be included as an appendix to the preliminary 
documentation. 

Draft BBAMP is included as Appendix Q 

9 Rehabilitation At a minimum, the preliminary documentation must include details on: 
• rehabilitation acceptance criteria, including for the restoration of habitat for 
relevant listed threatened and migratory species, in particular the Koala and 
Greater Glider; 
• procedures, including contingency measures that will be undertaken to 
achieve the rehabilitation acceptance criteria; and 
• a monitoring program to determine the success of the implemented 
rehabilitation activities. 
If relevant, the preliminary documentation must provide details of any 
rehabilitation activities proposed to be undertaken as required by 
Commonwealth, State and local government legislation. Attach relevant 
Commonwealth, State and local government approvals and permits as 
appendices to the preliminary documentation. 

Draft vegetation and fauna management 
plan is included as Appendix O 

10 Offsets The preliminary documentation must include an assessment of the likelihood 
of residual significant impacts occurring on relevant MNES, after avoidance, 
mitigation and management measures have been applied. If it is determined 
that a residual significant impact is likely, include a summary of the proposed 
environmental offset and key commitments in the preliminary documentation 

Draft offsets strategy is included 
as Appendix R 
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11 Offsets a draft OMS as an appendix that provides, at a minimum: 
• specific details of the nature of the conservation gain to be achieved for 
relevant MNES, including the creation, restoration and revegetation of habitat 
in the proposed offset area/s; 
• details of the environmental offset/s (in hectares) to compensate for the 
residual significant impacts of the proposed action on relevant MNES, and/or 
their habitat; 
• details of the potential offset area/s (including a map) to compensate for the 
residual significant impacts of the proposed action on relevant MNES, and/or 
their habitat; 
details, with supporting evidence, of how the environmental offset/s meets the 
requirements of the department's EPBC Act Environmental Offsets Policy 
(2012) (Offsets Policy), available at: 
www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-
policy; 
• the methodology, with justification and supporting evidence, used to inform 
the inputs of the Offsets Assessment Guide in relation to the project site for 
each relevant MNES, including: 
o total area of habitat (in hectares) 
o habitat quality (e.g. using the Queensland Government Guide to determining 
terrestrial habitat quality: A toolkit for assessing land based offsets under the 
Queensland Environmental Offsets Policy [2020]) 
the methodology, with justification and supporting evidence, used to inform the 
inputs of the Offsets Assessment Guide in relation to each potential offset 
area/s for each relevant MNES, including: 
o time over which loss is averted (max. 20 years) 
o time until ecological benefit 
o risk of loss (%) without offset 
o risk of loss (%) with offset 
o confidence in result (%) 
• evidence that the relevant MNES, and/or their habitat, can be present in the 
potential offset area/s; 
• information about how the potential offset area/s provides connectivity with 
other relevant habitats and biodiversity corridors; and 
• details and execution timing of the mechanism to legally secure the 
environmental offset/s (under Queensland legislation or equivalent) to provide 
enduring protection for the potential offset area/s against development 
incompatible with conservation. 

 Draft offset strategy is included as 
Appendix R 

13 ESD The preliminary documentation must include a discussion of how the proposed Section 3.4.3 
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action will conform to the principles of ESD (as defined in Section 3A of the 
EPBC Act). 

13 Economic and social matters The economic and social impacts of the proposed action, both positive and 
negative, must be analysed. Matters of interest may include: 
• details of any public consultation activities undertaken and their outcomes; 
• details of any consultation with Indigenous stakeholders, including with 
reference to the department’s Guidance for proponents on best practice 
Indigenous engagement for environmental assessments under the EPBC Act 
(2016); 
• projected economic costs and benefits of the proposed action, including the 
basis for their estimate through cost/benefit analysis or similar studies; and 
• employment opportunities expected to be generated by the proposed action 
(including construction and operational phases). 
Economic and social impacts must be considered at the local, regional and 
national levels. 

Section 3 

13 Environmental record of person 
proposing to take the action 

The preliminary documentation must 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; and 
• for an action for which a person has applied for a permit, the person making 
the application. 
If the person proposing to take the action is a corporation, details of the 
corporation’s environmental policy and planning framework must also be 
included. 

 Section 3.4.4 

Adequacy review February 2022    

1 General content, format and style Referencing inconsistent, not all references are in the appropriate, or overall 
reference list. Please check all references are included in the reference list. 

 

A thorough check of all references has 
been undertaken. All missing references 
have been included and all redundant 
ones removed. 

1 General content, format and style Not all internal cross-references (e.g., Figure names) and section numbering 
are consistent (e.g. CMP, Appendix P). Please check all internal references 
are consistent. 

A thorough check of cross references has 
been undertaken for accuracy and 
consistency. 

1 General content, format and style- 
Ecological data provision 

Details of field surveys from current project footprint have not been provided. 
Please provide 2021 field survey data 

Survey locations are shown in Appendix A, 
Figure A- 3. Shapefiles for this data have 
been provided. 
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2 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department recommends that drivers of presence on the project site (e.g., 
vegetation communities, etc.)  be incorporated into maps to understand how 
the MNES utilise the project site. Please include mapping of vegetation 
communities. 

Appendix A, Figure A- 5 shows vegetation 
communities within the Development 
Footprint. Vegetation communities within 
the Development Footprint have not been 
shown on MNES habitat maps as the 
scale of the maps doesn’t allow for the fine 
scale to ground-truthed patches to be 
visible especially in areas where habitat is 
mapped over the top.  

2 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Draft PD includes the Bird Utilisation Survey (BUS) from the former 
development footprint, which has limited overlap with new development 
footprint. The department notes that, as required, the proponent has 
committed to conducting a full second year of surveys of the final footprint 
(Appendix Q - BBMP – pg 18). Please include the 2021 BUS for new 
development footprint.  

Appendix J 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department’s habitat definition includes all permanent and seasonal water 
bodies including stream order 1. Further justification is required for removal of 
stream order 1 from the habitat definition used in the PD. Please provide 
further justification for the removal of stream order 1 from the habitat definition 
used. 

Section 4.2.6 includes more details around 
why Stream Order 1 was excluded. 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Figure A-8 does not clearly differentiate between stream order 1 and 2.  
Please overlay water sources on mapping, including permanent water sources 
found at troughs and the homestead. 

Stream Order has been added to Figure A- 
11. 

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department considers SP habitat is widespread across the project site, 
consequently an Offset may be required for this species. 

The Project will result in the removal of 
around 16 ha of breeding and 32 ha of 
foraging habitat within a Site Boundary 
that contains 42,000 ha and 45, 000 ha of 
Squatter Pigeon breeding and foraging 
habitat respectively. The area of impact is 
around 0.03% of the breeding habitat 
within the Site Boundary alone. Squatter 
Pigeon are frequently seen foraging on 
farm tracks and the loss of a very small 
area is unlikely to be a significant impact to 
the species. If an offset is required, it is 
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expected that it would be co-located with 
Greater Glider and Koala in mixed 
eucalypt woodland and the Offset strategy 
would be updated.   

3 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department notes that Section 6.1.3 (pg 95) summarises the Survey 
records that the SP was found 17 times within the Site Boundary…found in 
small (…) to large flocks (up to 8 individuals) but does not summarise the total 
number of birds recorded, or the frequency of small to large flocks over what 
survey effort. Please include survey data in PD. 

Species records have been provided in 
shapefile format. Where numbers in the 
flocks were recorded these have been 
included. Around 310 hr of bird survey was 
undertaken within the Site Boundary (at 
habitat assessment locations, plus bird 
utilization survey points) plus incidental 
records while undertaking other work.  

 

4 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department considers all hollow bearing trees are potential GG habitat 
(e.g. Patch 9 – Table 6.3, pg 87). Without further evidence to justify the 
exclusion, the department is likely to consider this patch as suitable GG 
habitat. 
 

Patch 9 was excluded because it fell below 
the live hollow bearing tree density 
provided in the SPRAT profile. Greater 
Glider are highly dependant on hollow 
bearing trees particularly live hollow 
bearing trees (as they rarely use stag 
trees). The SPRAT profile for the species 
cites Smith et al., 2007 which states that 
the species is absent from areas with less 
than 6 hollows per ha suggesting there is a 
density threshold for hollow bearing trees 
at which the species can no longer utilize 
habitat due to lack of dens. The SPRAT 
profile also cites TSSC, 2016a which 
suggests that in southern Queensland, 
Greater Glider are thought to require 2-4 
live den trees for every 2 ha of forest 
habitat (or 1-2 live den trees per ha). A 
conservative lower limit (1 live den tree) of 
this threshold was chosen to map Greater 
Glider habitat as a precaution. The species 
requires multiple den trees and multiple 
dens in its home range and they can have 
small home ranges (1-4 ha) so any patch 
with less than 1 hollow bearing tree is 
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unlikely to have multiple den trees and 
multiple hollows. To also be conservative, 
all live trees, including those with hollows 
too large to be used by Greater Glider 
(more than 15 cm in diameter), were 
included in the density calculations. This 
meant that even patches with very few 
useable hollows (less than 1 useable 
hollow bearing tree per ha) were also 
included in the Greater Glider habitat map. 
Patch 9 is also surrounded by mapped 
Eucalyptus crebra woodland which is 
unlikely to be used by Greater Glider. 
Even if the patch had a greater density of 
hollows it is unlikely that it will be used by 
Greater Gliders due to the size of the 
patch and its isolation from large tracts of 
suitable habitat.  

4 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

Survey records of the GG (Section 6.1.1) identifies that a GG individual was 
found within a few metres of the development footprint, close to Turbine 24, 
however, Figure A-10 map3 has two GGs close to turbines, the second being 
closer to Turbine 25. Please provide a map of GG survey patches. Please 
clarify location of GG individuals with relation to the development footprint. 

Two records of Greater Glider are near 
Turbines 24 and 25. The closest is Turbine 
24. Neither were recorded in the 
Development Footprint. Figure A-10 shows 
the locations. Data has been provided for 
these records. A sentence has been 
added to survey records in Section 6.1.1. 

5 Habitat assessment – listed 
threatened species and 
communities, and listed migratory 
species 

The department notes that in order to detect potential WTNT roosting sites in 
hollows on ridge tops, surveys should be conducted as late as possible in the 
evening (Referral guidelines for 14 birds listed as migratory species under the 
EPBC Act ). Appendix J (BUS, Section 2.2.1, pg 3, Table 1) states that the 
latest time in the day that bird surveys were conducted in November, was 
between 13:00-15:00. Please include evening survey information in the BBMP 
to detect any potential roosting sites. 

The BUS methodology has been clarified 
in Section 4.2.7. Each survey point was 
surveyed at four different times to get the 
range of bird activity. This included an 
early morning and late afternoon survey 
(after 3 pm) time. 

5 Impact Assessment To facilitate interpretation of how MNES are using the site it would be useful if 
habitat characteristics were incorporated into species maps. Please update 
impact assessment in response to above comments. 
Please include habitat features of MNES within the site and broader region on 
their species maps. 

Habitat features have been added to the 
MNES maps for Yakka Skink, Northern 
Quoll, Greater Glider and Squatter Pigeon 
(water points) (Appendix A, Figure A- 10, 
Figure A- 11, Figure A- 12, Figure A- 13). 
All other species do not have specific 
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habitat features that were mapped as part 
of the field surveys. Habitat features 
relevant to these species have not been 
mapped in the broader region as they 
have not been surveyed. All habitat 
features mapped can be seen in Appendix 
A, Figure A- 7).  

6 Proposed avoidance, mitigation and 
management measures 

The department notes that the CMP (Appx P) outlines: 

  Temporary construction camp with up to 200 beds covering an area 
of 10 ha (From CMP – 2.2.1 (pg 5 of Appx P)). 

 Temporary Site Facilities (Section 2.3.3) 
 Internal access tracks (pg 7 of Appx P), 30 to 100m wide and 

approximately 63km long. (Section 2.3.5) 

 Please clarify if the camp, tracks and temporary facilities are within 
the development footprint (399.1 ha of habitat to be cleared) (pg 
138). 

 

A sentence has been added to Section 1.4 
and Section 8.4 stating that all 
infrastructure (including temporary site 
facilities and camps) will be located within 
the Development Footprint. 

7 Proposed avoidance, mitigation and 
management measures BBMP 

The department notes that the data from the 2021 surveys have not been 
provided. 

Appendix 2 within the 2021 BUS contains 
the species recorded. The location of the 
BUS survey points has been included as a 
shapefile.  

7 Proposed avoidance, mitigation and 
management measures BBMP 

The department notes that the statistical analysis section is not present and 
will be presented in the final PD.  

The statistical analysis section has been 
removed from the BBMP but a 
recommendation to undertake the analysis 
remains. The analysis will be included in 
the final BBMP when all survey points 
have been surveyed adequately. 

7 Proposed avoidance, mitigation and 
management measures BBMP 

The department notes that, as required, the proponent has committed to 
conducting a full second year of surveys of the final footprint (Appendix Q - 
BBMP – pg 18). 

We have 24 months of BUS data for some 
impact points but due to the footprint 
moving substantially some survey points 
require an additional 1 year of survey. This 
will be undertaken as a condition of 
approval. 
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8 Rehabilitation requirements Rehabilitation requirements have been addressed in the Preliminary 
Vegetation and Fauna Management Plan (VFMP) - Section 8.7 – pg 167 and 
Appendix O. The department considers that the information provided in the PD 
is adequate.  

No change. 
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1.2 Purpose and scope of work 

The overall purpose of this scope of work has been to undertake ecological surveys, impact 
assessment and reporting to support) assessment by DAWE for potential impacts to Matters of 
National Environmental Significance (MNES) under the EPBC Act. 

The specific scope of the ecological assessment was to identify the ecological values within the 
Project Area, including undertaking: 

 targeted threatened fauna species assessments 
 targeted migratory bird assessments 

 targeted threatened plant surveys 

 bird utilisation surveys (BUS). 

The results of these surveys have informed the:  

 assessment of impacts on matters of state and national environmental significance 

 the identification of measures to avoid, minimise, mitigate and offset potential impacts. 

1.3 Project location 

The wind farm layout, Site Boundary and Development Footprint are shown in (Appendix A, Figure A- 
1).  

1.3.1 Site Boundary 

The Site Boundary encompasses three leasehold lots, located approximately 175 km north-west of 
Rockhampton, between the township of Saint Lawrence on the central Queensland coast and the 
locality of Lotus Creek to the west, within the Isaac Regional Council local government area 
(Appendix A, Figure A- 1).  

The Connors Range runs south-east to north-west with elevations ranging from 400 to 550 m above 
sea level, with the highest areas generally in the southeast. The lowest elevations at the site (in the 
east) are 200 m. Glencoe State Forest abuts the east of the northern section of the Site Boundary on 
the Collaroy Killarney Road. Road infrastructure within the area includes St Lawrence Croydon Road, 
Collaroy Killarney Road, Collaroy and Marlborough-Sarina Road. The Site is located on 
predominantly agricultural land over the Lot on Plan numbers listed in Table 1-2. 

Table 1-2  Subject lots within the Site Boundary. 

Lot Plan Shire 

3161 PH378 Isaac Regional Council 

4 KL210 Isaac Regional Council 

799 PH391 Isaac Regional Council 

1.3.2 Development Footprint 

The Development Footprint has been proposed as the maximum possible impact area, in order to 
accommodate future modifications to layout at the detailed design stage (Appendix A, Figure A- 2). 
This precautionary approach means that the footprint proposed is slightly greater than the actual 
impact footprint will be.  
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The Development Footprint is based on 3D modelling of the site civil works. Clearing for firebreaks 
has been included within the development area for all built infrastructure other than roads, 
underground services and fences. Bushfire buffers have been calculated using LiDAR vegetation 
height data. The height of trees adjacent to turbines is 10 – 20 m and buffer widths are required to be 
1.5 times the height of the tallest adjacent trees. A corresponding 15 – 30 m bushfire buffer has 
therefore been incorporated into the Development Footprint.  

1.4 Project description 

The Project would comprise of the installation of up to 55 wind turbines with an upper capacity of 
450MW that would supply electricity to the national electricity grid. Key infrastructure components 
include: 

 wind turbines and hardstand infrastructure 

 permanent and temporary wind monitoring masts 

 battery energy storage 

 substations and switchyard 

 telecommunication towers 

 site offices, workshops, warehouses, staff amenities 
 gravel-capped roads 

 permanent site entries 

 underground power and communication cables 

 medium and high voltage overhead powerlines 

 new fencing with grids and gates 
 temporary facilities including construction compounds, laydown and stockpile areas, site 

entrances and accommodation construction camp 

 mobile concrete batching plant and rock crushing facilities. 

All infrastructure (including temporary construction camps, lay down areas, stockpiles etc), tracks, 
powerlines and wind turbines will be located within the Development Footprint. 

1.4.1 Project construction 

Construction activities are expected to commence in 2022 subject to approvals and commercial 
considerations. The construction phase would last for a period of approximately 24 months, with 
between 250 -350 staff employed during the peak construction period. Local staff, contractors and 
manufacturers would be utilised wherever possible, subject to suitable qualifications and commercial 
terms. 

Construction activities will broadly consist of: 

 Site establishment and preparation, including access roads 

 Turbine installation using large mobile cranes 

 Permanent meteorological mast installation 

 Medium voltage underground cabling interconnecting wind turbine sites 
 Construction of substation and control room 

 Connection of the wind farm to the existing 275 kV overhead powerline 

 Testing and commissioning of the wind farm. 

Procedures and management plans for all construction activities would be included in a construction 
environmental management plan (CEMP) that will be prepared for the site prior to any works 
commencing. 
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1.4.2 Project operation and maintenance 

Lotus Creek Wind Farm is expected to have an operational life of 30 years. 

Operational activities would include the following: 

 Monitoring and control of the wind farm. This would be undertaken both by on-site 
personnel and via a remote-control system accessed from a central off-site facility and 
providing real time and historical performance information.   

 Maintenance activities. General repair and maintenance of all wind farm infrastructure 
as well as roads, drainage, grass and fences. This would also include occasionally 
responding to faults in the equipment which would be identified through alarms on the 
monitoring system. 

Night lighting at the site would be minimal and would be for security purposes only. Procedures and 
management plans for all operational activities would be included in an Operational Environmental 
Management Plan (OEMP) that would be prepared for the site prior to commissioning. 

Lotus Creek Wind farm would employ approximately 15 staff members during the operations period 
and would utilise local commercial entities (nearby quarry, local water suppliers and subcontractors) 
as required.  

The following services would be available at the wind farm site during operation phase: 

 Water – a rainwater tank would be incorporated into the control room design and town 
water may be connected for control room facilities.  If water is required for cleaning or 
other maintenance activities, it would be trucked to site by a commercial operator. 

 Telecommunications – mobile phones will be used and a landline connection may be 
established in the control room. 

 Sewer – an on-site effluent disposal system would be connected to the control room. 

 Electricity – electricity would be provided by the wind farm development and the control 
room may also be connected to mains electricity.  

1.4.3 Decommissioning 

At the end of the operational phase the wind farm would either be decommissioned or repowered with 
new equipment.  

In the event of decommissioning, all above ground infrastructure would be removed from the site and 
a rehabilitation plan would be implemented to reinstate habitat and return the land to its pre- 
development condition. Redundant infrastructure would be recycled or otherwise disposed of at 
approved facilities. Any ground disturbance resulting from the operation and/or infrastructure removal 
stage would be rectified and the topsoil of disturbed areas would be re-seeded as per the 
rehabilitation plan. 

If continued operation of the wind farm is the preferred option, a development application would be 
submitted at that time. It is likely that much of the infrastructure present at the site would be retained 
and incorporated into the new proposal.  
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2 Planning and approvals framework 

2.1 Commonwealth 

The EPBC Act establishes the process for environmental assessment and approval of proposed 
actions that have, will have or are likely to have a significant impact on MNES or on Commonwealth 
land. MNES include:  

 World Heritage Properties.  
 National Heritage Places.  

 Wetlands of International Importance (listed under the Ramsar Convention).  

 Listed Threatened Species and Ecological Communities.  

 Migratory Species (listed under international agreements).  

 Commonwealth Marine Areas.  

 Great Barrier Reef Marine Park.  
 A Water Resource, in relation to coal seam gas development and large coal mining 

development.  

A summary of the Project’s history of referral under the EPBC Act can be found in Section 1.1.   

2.2 Queensland 

The Project requires approval from Department of State Development, Manufacturing, Infrastructure 
and Planning (DSDMIP) under the Planning Act 2016. The Planning Act is the overarching framework 
for Queensland’s planning and development system. 

A combined development application for a material change of use (windfarm) and operational works 
(vegetation clearing) has been lodged with the DSDMIP and is currently under assessment (2110-
25492 SDA). The application has been coordinated through the State Assessment and Referral 
Agency and includes: 

 A material change of use development application for a wind farm is required to be 
assessed against State Code 23 and any other applicable state code(s) within the 
SDAP. Under State Code 23, wind farm developments should be appropriately located, 
sited, designed and operated to ensure that the development avoids, or minimises and 
mitigates, adverse impacts on ecological values.  

 An operational works development application is required to be assessed against 
the State Code 16. Under State Code 16, operational work for the clearing of native 
vegetation should demonstrate that the development avoids impacts on vegetation that 
is a matter of state environmental significance, and where avoidance is not reasonably 
possible, minimises and mitigates impacts and provides an offset for any acceptable 
significant residual impacts where appropriate. 

2.2.1 Specialist studies 

A number of specialist studies have been completed to support the planning application to DSDMIP. 
Specialist studies have included: 

a) Ecological assessment (this report) 
b) Preliminary bird and bat management plan (Appendix Q) 
c) Preliminary vegetation and fauna management plan (Appendix O) 
d) Aviation impact assessment 
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e) Electromagnetic interference impact assessment 
f) Road impact assessment and road use management plan and traffic management 

plan 
g) Stormwater report and an erosion and sediment control plan 
h) Visual impact assessment 
i) Noise impact assessment 
j) Shadow flicker assessment 
k) Draft CEMP (Appendix P).
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3 Social and economic matters 

3.1 Background 

Epuron has prioritised the achievement of positive social and environmental impacts, as well as 
contributing to the renewable energy transition and the economic benefits this encompasses. They 
are 100% Australian-owned and invest in Australian wind and solar projects, bringing extensive 
economic benefits to many states and regions across the country. They are also a founding signatory 
to the Clean Energy Council’s Best Practice Charter for Renewable Energy Projects (Charter), 
affirming their commitment to its 10 social, environmental and economic principles.  

3.2 Economic 

3.2.1 Overview 

A recent assessment of the energy return on energy invested for the transition to renewable energy, 
undertaken by the University of New South Wales (Diesendorf and Wiedmann, 2020), concludes that 
such a transition will have long-term economic benefits. This is particularly relevant when 
development occurs in regions where wind or solar can provide the majority of electricity. Australia 
and Central Queensland are identified as key areas in which renewable energy development will 
provide a large proportion of global electricity from renewable sources (Diesendorf and Wiedmann, 
2020, p 2). 

Diesendorf and Wiedmann (2020) identify the principal economic benefits of this transition as: 

 Job creation – this is supported by the Clean Energy Council’s Clean Energy Australia Report 
2021 (CEA Report), which identified that from 2017 to March 2021, 2,594 jobs were created 
in the Qld renewable energy industry and over 25,000 nationally in 2019 (p 44). This is 
expected to reach 44,000 by 2025 (p 44). 

 Lower cost of supplying bulk electricity from wind and solar than from new fossil and nuclear 
energy (p 1). The resultant downward trend in electricity prices for residential and business 
users is expected to continue, falling by 8.7% between 2020 – 2023 and environmental costs 
by 5.2%in the same period (CEA Report, p 52). 

 Investment – over $2 billion was invested in renewable energy through power purchase 
agreements in 2020, supporting 4.5 GW of energy generation (CEA Report, p 46). 

The key economic challenge for the renewable energy industry is considered to be inadequate 
investment in the transmission network (CEA Report, 2021, pp 54-5). This constrains continuing 
investment in renewable energy and also contributes to grid instability (CEA Report, 2021, p 56). The 
investment required by both state and Federal regulators, as well as the private sector, to address 
reliability issues is estimated to be more than $33 billion to 2050 (CSIRO and ENA, 2017, p 9). Private 
sector development of generation infrastructure does, however, continue to stimulate public sector 
investment in transmission capability (CSIRO and ENA, 2017, pp 17, 53-60). 

3.2.2 Economic benefits 

Epuron’s priorities in respect of the Project’s economic benefits are summarised in Table 3-1. These 
align with principles 4, 6 and 7 of the Charter: 

 Principle 4 – minimise impacts on highly productive agricultural land and explore opportunities 
to integrate agricultural production. 
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 Principle 6 – support the local economy by providing local employment and procurement 
opportunities. 

 Principle 7 – offer communities the opportunity to share in the benefits of the project, and 
consult them on the options available, including relevant governance arrangements. 

Table 3-1  Economic benefits of the Project 

Benefit  Measures 

Regional investment 
and use of local 
services 

 Support for local services, such as accommodation, fuel, food and other supplies. 

 Using local contractors during wind farm construction. 
 Diversification of rural income streams through lease payments to landholders, 

whilst supporting the ongoing use of the land for agriculture and grazing. 

Local employment   Construction workforce of up to 300 staff. 
 Ongoing employment throughout the operation of the wind farm – up to 10 staff. 
 Locally sourced maintenance services, also during operations. 

Community initiatives  Funding for community and environmental activities.  

 Sponsorships. 

Local infrastructure 
development 

 Road upgrades. 
 Improved transmission infrastructure and energy supply. 

Regional planning 

The Project will also contribute to the achievement of the State of Queensland Mackay-Whitsunday 
Regional Economic Recovery Plan (2020) (Recovery Plan), which was implemented to support 
regional Qld through the COVID-19 pandemic. The Plan identifies renewable energy projects, 
particularly those within identified Renewable Energy Zones (REZ), as a critical element in the 
economic support package. The Project is located in the Central Qld REZ and will assist in achieving 
the economic objectives set out for these zones, including job creation, investment in technical skills 
and capability, and facilitating targeted investment in the regions.  

Relevant economic indicators are also set out in the Mackay, Isaac and Whitsunday Regional Plan 
(2012) (Regional Plan). The Project will contribute to the achievement of sustainable economic 
development, in particular through business and industry opportunities and diversity, and a skilled 
workforce (Table 3-2). 

Table 3-2  Project alignment with relevant economic indicators under the Regional Plan 

Strategic principle Policy Alignment 

Economic leadership 
and coordination. 

Support initiatives that enable 
new, diverse business and 
industry opportunities. 

Support and facilitate new green 
technology industries. 

 Renewable energy is an emerging, green 
technology industry, that is also an 
emerging industry for the region. 

 REZs are an economic initiative, supporting 
industry diversification - the Central Qld 
REZ is located in the region 

Integrated economic, 
land use and 
infrastructure 
planning. 

Identify, maintain and protect 
sites and corridors for 
infrastructure that supports 
economic development. 

 Establishment of the REZ, in which the 
Project is located. 

Resilient and 
sustainable economy. 

Identify and protect areas of 
economic importance. 

Encourage diversification of 
industry sectors. 

Identify and protect sites for the 
development of innovative 

 Renewable energy development has been 
identified by the Qld Government of critical 
economic importance and central Qld is a 
priority area for such development. 

 The Project is located in the REZ, which 
establishes an innovative precinct for 
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Strategic principle Policy Alignment 

business precincts. 

Facilitate investment in emerging 
opportunities, including 
renewable and clean energy. 

Opportunities for clustering 
complementary industries. 

renewable energy, an emerging industry in 
the region. 

 The Project is appropriately sited in the REZ 
and will be co-located with other renewable 
energy projects. 

 The Project maintains the existing use of 
the land for grazing. 

3.2.3 Economic costs 

Potential economic costs associated with the Project are, primarily, related to procurement, 
generation and environmental impacts. 

Procurement 

Australia produces a small proportion of wind farm componentry, which means proponents must 
purchase and import this infrastructure from overseas. It is estimated that only 25% of wind farm 
infrastructure is locally sourced, although this is increasing (de Atholia et al, 2020, 37). This limits the 
ability of proponents to support local manufacturing at the design and supply stage of the Project, as 
well as during operations when wind farm parts may need to be replaced or upgraded. 

This will be offset by the use of a local construction workforce to the greatest extent possible, local 
employment of operational staff and the use of local services and supply chains throughout the 30-
year operational life of the wind farm. 

Generation 

The rapid growth of the renewable energy industry has led to declining wholesale electricity prices. 
While this is beneficial in terms of the economic and social benefits for the community, it also reduces 
returns for renewable energy generators; in some instances, large electricity loads generated by 
renewables may result in negative pricing. This has led to uncertainty, at least in the near-term, for 
investors and more directly, less income derived from generation to invest back into future renewable 
energy projects (de Atholia et al, 2020, 43). 

Environmental 

The immediate environmental impacts of the Project also have an economic cost. This arises primarily 
from the loss of ecosystem services and natural resources, which are held in common by the 
community. Environmental economic costs may include: 

 Reduced social and spiritual values 

 Loss of species diversity that harms the future carrying capacity of ecological systems 

 Diminished common pool resources, for example, native vegetation lost through clearing 

 Increased waste 
 Impacts associated with manufacturing/production, transport and distribution. 

These costs are difficult to quantify and often offset by the benefits derived from renewable energy 
development undertaken with best practice environmental management. Poor environmental 
management however, affects economic well-being by lowering the amount and quality of resources 
available and undermining the values important to a community (OECD 2016). 

Epuron has demonstrated its commitment to minimising environmental impacts, primarily through the 
redesign of the project and subsequent avoidance of critical habitat values and minimisation of 
clearing. Responsible procurement, comprehensive best practice environmental management and 
high quality direct offsets will also be implemented. In addition to the generation of clean energy and 
emissions reduction achieved, these measures are expected to generate a net benefit. 
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3.3 Social 

3.3.1 Consultation 

A Project-specific Stakeholder Consultation Plan has been prepared and implemented since 2019. 
The Plan guides community and other stakeholder engagement and builds upon the following 
principles set out in the Charter: 

 Principle 1 – engage respectfully with the local community, including Traditional Owners of 
the land, seek their views and input before submitting a development application and 
finalising the design of the project. 

 Principle 2 – provide timely information and be accessible and responsive in addressing the 
local community’s feedback and concerns throughout the life of the project. 

 Principle 5 – consult the community on the potential visual, noise, traffic and other impacts of 
the project, and on the mitigation options. 

 Principle 7 – offer communities the opportunity to share in the benefits of the project and 
consult with them on the options available, including relevant governance arrangements. 

3.3.1.1 Community 

Website 

A dedicated Project website has been established, providing detailed information to the community 
about Project progress, design and opportunities to provide feedback/raise issues: 
https://epuron.com.au/wind/lotus-creek/. Seven Project updates have been added to the website 
since November 2019; in March 2020, October 2020, December 2020, two in February 2021, April 
2021 and December 2021.  

Epuron has demonstrated a commitment to transparent and detailed communication about the 
Project. In addition to general Project updates, information has also been provided throughout the 
initial Commonwealth assessment process and subsequent decision that the Project in its original 
form was unacceptable. Detail about the original decision, redesign and following assessment making 
processes is readily available to the community.  

A number of communication channels are provided through the website and include a Project email 
address, feedback form and registration for automatic updates as the Project progresses. Local 
service providers are also invited to register their interest in supplying services to the Project. 

Newsletter and information sessions 

The first community newsletter was published in December 2019, introducing the company and the 
Project, as well as seeking feedback and offering the opportunity to obtain more information. Since 
then, three further newsletters have been shared; in March 2020, February 2021 and December 
2021. A number of community information sessions have also been held, with another scheduled for 
early 2022.  

3.3.1.2 Traditional Custodians 

Engagement with the Traditional Custodians has been ongoing and commenced in the early planning 
phase of the Project. Epuron acknowledges that the land on which the Project is located is Barada 
Barna People and Barada Kabalbara Yetimarala People country.  

Epuron’s engagement strategy demonstrates a best-practice approach in accordance with the 
expectations established under the ‘Guidance for proponents on best practice Indigenous 
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engagement for environmental assessments under the Environment Protection and Biodiversity 
Conservation Act 1999’ (Guidance): 

1. Identifying and acknowledging all relevant affected Indigenous peoples and communities – 
Epuron sought expert advice, including from the Native Title Tribunal, to identify the 
applicable Traditional Custodians and their representatives. 

2. Committing to early engagement at the pre-referral stage – engagement with the Aboriginal 
Parties commenced well before the pre-referral stage, starting in 2019. 

3. Building trust through early and ongoing communication for the duration of the project, 
including approvals, implementation and future management – Epuron committed to working 
with the Traditional Custodians from Project inception and continues to engage as the Project 
progresses. 

4. Setting appropriate timeframes for consultation – early commencement of the consultation 
process recognises that it takes time to ensure appropriate regard is had for the views of the 
Traditional Custodians and to enable consensus on appropriate management of the Project 
site. By commencing engagement in 2019, Epuron has ensured sufficient time was provided 
to establish a common understanding and objectives for the Project, as well as enable all 
parties to contribute throughout the process. 

5. Demonstrating cultural awareness – Epuron has engaged specialist cultural heritage 
consultants throughout to ensure appropriate preparation and adherence to protocol is 
observed. These consultants were integrated into the Project team, working alongside Epuron 
(not instead of Epuron) so that the Traditional Custodians have been able to establish an 
ongoing relationship with the Epuron team. 

The successful establishment of Indigenous Land Use Agreements for the Project indicates that 
Epuron has conducted this engagement appropriately; agreements have been reached with both 
parties, in February 2020 and October 2021 respectively. Consultation will remain ongoing throughout 
the life of the Project.  

3.3.1.3 Government 

Engagement with all levels of government has occurred throughout the development of the Project: 

Local government 

The Isaac Regional Council was consulted in the very early stages of Project planning, March 2018, 
and provided with the opportunity to raise any particular concerns in respect of Project impacts on the 
local community. Updates have been provided to the Council as the Project has progressed. 

Queensland Government 

As the assessment manager for the Project, regular consultation has occurred with the Department of 
State Development, Infrastructure, Local Government and Planning. This has included two formal pre-
lodgement meetings (May 2018 and October 2019), as well as communication with other government 
agencies, such as the Department of Natural Resources, to address particular matters such as 
vegetation clearing. 

Australian Government 

Two pre-referral meetings were held with the DAWE (August and December 2020) in respect of the 
layout the subject of this documentation. Following the referral decision, meetings with DAWE 
occurred in February and November 2021. 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 43 

3.3.2 Relevant legislation and policy 

Strong and Sustainable Resource Communities Act 2017 (Qld) 

Although applicable to the resources sector, most relevantly, mining projects, Epuron considers the 
object of the Act applicable to the Project in respect of ensuring communities in the vicinity of large 
projects benefit from their construction and operation. On this basis, Epuron have committed to 
employing people from nearby regional communities and avoiding the use a 100% fly-in, fly-out 
workforce. 

Isaac Regional Council Social Sustainability Policy 

Adopted in 2020, the Policy sets out Council’s policy position in respect of developing positive, 
sustainable social development. Whilst not a statutory requirement for the Project, Epuron 
understands the importance of the principles in relation to third-party actions in the region and their 
influence on social sustainability. The Project will seek to contribute to improving outcomes through 
local employment, procurement and land management practices. 

Regional Plan 

The Regional Plan requires that development align with, amongst other priorities, social factors. 
These are expressed in the desired regional outcomes for ‘Strong communities’. Project alignment 
with these indicators is described in Table 3-3. 
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Table 3-3  Project alignment with relevant social indicators under the Regional Plan 

Strategic principle Policy Alignment 

Healthy and safe communities. Consider the changing needs of the 
community to improve and sustain the 
standard of living and health and 
wellbeing. 

 Clean energy generation will reduce emissions and help to mitigate the 
impacts of climate change, supporting positive health and wellbeing 
outcomes. 

Community engagement, capacity building 
and identity. 

Regional networks are supported and 
encouraged to participate in and inform 
planning and development processes. 

Genuine engagement principles and 
programs relevant to community and 
cultural considerations are implemented. 

 The Isaac community, government and Traditional Custodians have been 
engaged throughout the Project’s planning and development. 

 Epuron’s engagement activities have been ongoing and encompass a mix of 
communication mechanisms to provide broad opportunities for engagement, 
e.g. online, newsletters, meetings. 

 Genuine engagement with Traditional Custodians has resulted in the 
finalisation of Indigenous Land Use Agreements. 

Engaging Aboriginal and Torres Strait 
Islander (ATSI) People. 

Active consultation and engagement in 
planning decisions for Country. 

Recognise and respect connections to 
Country. 

Recognises Traditional Owner’s interest in 
development, including identification and 
preservation of cultural heritage sites and 
landscapes. 

Provide training opportunities for ATSI 
People to enhance capacity. 

 Culturally appropriate consultation has been ongoing since Project inception, 
resulting in the establishment of Indigenous Land Use Agreements with the 
Traditional Custodians. 

 The Project does not impact upon any World, National, State or Local 
Heritage properties/places. 

 The Project will be constructed and operated in accordance with a Cultural 
Heritage Management Plan. 

 Cultural heritage matters will also be incorporated into the Construction and 
Operational Environmental Management Plans. 

 Training and capacity building is included in the Indigenous Land Use 
Agreements. 
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3.4 Environment 

As a signatory to the Charter, Epuron is committed to demonstrating best practice environmental 
outcomes, specifically through: 

 Principle 3 – being sensitive to areas of high biodiversity, cultural and landscape value in the 
development and operation of the project. 

 Principle 9 – demonstrate responsible land stewardship over the life of the project and 
welcome opportunities to enhance the ecological, cultural and/or agricultural value of the land. 

 Principle 10 – recycle waste materials where feasible and commit to responsible 
decommissioning or refurbishment/repowering of the site at the end of the project’s life. 

3.4.1 Environment policy 

Epuron’s Environmental Policy (Appendix S) intends to ensure that: 

 All business is undertaken in accordance with all relevant legislation, and in accordance with 
the principles of Ecologically Sustainable Development, for the benefit of Epuron Group and 
its stakeholders. 

 Epuron Group considers the broader impacts on the environment in carrying out its business 
activities and mitigates these impacts where practical. 

Epuron Group is committed in its business activities to abiding by the principles of ecologically 
sustainable development as defined in the Protection of the Environment Administration Act 1991 
(NSW). Epuron Group will provide leadership and actively participate in the minimization of 
environmental impact, by integrating considerations of environmental sustainability in all activities. 

The Executive Directors of Epuron Group are responsible for allocating the necessary resources to 
allow this policy to be achieved. The Staff of Epuron Group are responsible for raising issues that they 
are involved with, or observe, with the Executive Directors and for identifying opportunities to act on 
this policy. 

3.4.2 Project environmental benefits 

Despite the acknowledged, immediate environmental impacts of the Project (quantified in Section 7 
and identified in Table 3-4), broad environmental benefits will be delivered in both the short and long-
term. The Project will: 

 Contribute to the achievement of Qld and Commonwealth renewable energy and emissions 
reduction targets 

 Facilitate the consolidation of renewable energy infrastructure in the REZ 

 Reduce air pollution, water use and land degradation 

 Generate clean energy 

 Protect and restore habitat within the region 

 Avoid high quality habitat for threatened species, such as the Greater Glider 
 Contribute to the management of pest plants and animals. 

3.4.3 Ecologically sustainable development 

The EPBC Act (s 3A) sets out the principles of ecologically sustainable development that apply where 
MNES may be impacted by a proposal. How Epuron has, and will have, regard for these principles is 
detailed in Table 3-4.
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Table 3-4  Project alignment with the EPBC Act principles of ecologically sustainable development 

Principle Measures 

Decision-making processes 
should effectively integrate both 
long-term and short-term 
economic, environmental, social 
and equitable considerations. 

Project planning has been ongoing for three years to enable comprehensive engagement with landholders, the community and Traditional 
Custodians. This has also provided for environmental impacts to be fully quantified and revision of the Project in response to 
environmental constraints, ensuring that values are protected to the greatest extent possible through development and into the future. The 
Project is economically feasible, broadly supported by stakeholders and aligns with the accepted government policy position of a transition 
to renewable energy. 

Environment 

Epuron acknowledges that there will be immediate, detrimental environmental impacts arising from the Project, however it is considered 
that any short term loss can be appropriately mitigated at the point of impact and over the medium to long term. Short-term impacts will 
arise primarily during construction and will be managed through such plans as a CEMP and VFMP. Post-construction rehabilitation, 
ongoing weed and pest animal management, as well as habitat restoration, will benefit the environment in both the short and longer term, 
as will the provision of a high quality environmental offset and emissions reduction. 

Economic 

The acquisition of wind farm infrastructure from overseas is unavoidable and may disadvantage the Australian supply chain when suitable 
replacement components are required. However, the Project will utilise a large, skilled, regional workforce during construction and Epuron 
will source local contractors, goods and services for the operational phase of the Project. 

Social 

Construction activities have the potential to cause temporary disruptions to the local community, for example, through increased traffic, 
construction noise and heavy and long vehicle movements through the region. Epuron has been working with relevant stakeholders 
throughout Project planning to determine the potential impacts and develop appropriate management responses. They will notify the 
landholders, Council, the Department of Transport and Main Roads and other stakeholders prior to commencement of construction. A 
complaints and issues management procedure will be integrated into the CEMP and these impacts will not be ongoing. 

In the short-term, local employment and procurement opportunities will enhance social welfare. Support provided through Epuron’s 
community development fund will also provide immediate and long-term benefits to community organisations. As the Project progresses to 
operations, regional businesses will benefit from ongoing contracts to provide services. 

Equity 

Epuron will preference local employment and procurement to the greatest extent possible, to provide fair access to employment and 
economic opportunities. Consultation activities have been inclusive and extensive, providing a range of avenues and opportunities for 
stakeholders to understand the proposal and engage with the Project team. 
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Principle Measures 

Overall, the Project will deliver a net sustainability benefit through: 

 Skilled employment and local procurement of services 
 Energy security and low cost energy to consumers 

 Reduced emissions, improved air quality and low water use 
 Maintenance of the agricultural capacity of the land 
 Protection of high value habitat for threatened species 
 Rehabilitation and restoration to improve habitat, reduce threats and restore support ecosystem services 

 Avoided land degradation (as the alternative to an extractive project); enabling timely and straightforward post-decommissioning 
rehabilitation 

 Low intensity land use that facilitates the ongoing use of adjacent habitat by native fauna 

The disposal, recycling or repurposing of some wind farm components/infrastructure is a potential issue, however is an evolving field of 
research. Epuron will continue to adopt a best practice approach to its activities and will be guided by best evidence when it comes time to 
remove/upgrade Project infrastructure. 

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. 

A precautionary approach informed field surveys and data interpretation, and it has been assumed that a species is present and may be 
impacted by the Project unless there is clear evidence to preclude its use of the site. Subsequently, appropriate mitigation measures have 
been identified for all confirmed and potential species, and their habitat, as well as any overall environmental impacts of the Project. 
These measures are described in Sections 8 and 10 of this document.  

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. 

Renewable energy generation facilitates intergenerational equity through emissions reduction, contributing to mitigation of the adverse 
impacts of climate change.  

Wind energy is a natural resource that can be used in perpetuity and its use today will not deplete the resource for use by future 
generations. Its ongoing use is also not dependent on, or at the expense of, nature. 

Wind farms are compatible with ongoing agricultural use of land, thereby protecting its productivity for future use. 

Land restoration following decommissioning of a wind farm is straightforward; the land area impacted is minimal, no contamination (such 
as would be associated with mine rehabilitation) requires rectification and minimal land reformation works are necessary.  

The conservation of biological 
diversity and ecological integrity 
should be a fundamental 
consideration in decision-making. 

Epuron has acknowledged the Commonwealth’s decision that the original Project layout was unacceptable and prioritised the protection of 
biodiversity and ecological integrity in its redesign. Subsequently, it completely avoids impacts to high value habitat of particular species, 
such as Greater Glider, minimises considerably impacts to Koala habitat and reduces the overall impact within the Clarke-Connors Range 
bioregion, which has been identified as an important climate change refugia for significant species.  
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Principle Measures 

Other conservation measures include trimming of vegetation to avoid clearing, siting turbines in lower density areas of vegetation, locating 
the transmission line adjacent to an existing road so that an additional corridor does not need to be established, and utilising existing 
access roads and underground cabling. 

The Project has reduced the maximum impact footprint by almost half, to be further refined through detailed design and based on the 
results of current survey efforts that inform this preliminary documentation process. 

Offsets will be used as a last resort, however it is acknowledged that some offsets will be required. Epuron is in the process of identifying 
area/s of high value habitat and are also considering an advanced offset. Contributing top conservation research is also a measure under 
consideration. 

Improved valuation, pricing and 
incentive mechanisms should be 
promoted. 

Renewable energy development is supported at the regional, state and Federal levels; the Queensland and Australian governments have 
established goals (targets) for renewable energy generation and provide incentives (financial and regulatory) for projects in the sector. For 
example, Qld’s streamlined wind farm assessment process. This enables Projects such as the Lotus Creek Wind Farm to be undertaken 
in a cost effective way that is also responsive to environmental constraints (as outlined above). 

As renewable energy avoids emissions production, there is minimal requirement for the imposition of price mechanisms to moderate 
pollution, such as taxes or increased regulation/licensing. The cost of containing, avoiding and abating pollution and other environmental 
impacts is minimal post-construction, i.e., traditional ‘polluter pays’ disincentives are unnecessary.  
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3.4.4 Environmental record of person(s) proposing to take the action 

Epuron is one of Australia’s leading renewable energy companies and their projects to date contribute 
over 4,000 MW of wind energy and 400 MW of solar energy to the national grid. Their focus is on 
achieving the transition to renewable energy through best practice planning and development, which 
complements and supports the natural environment and local communities. 

Industry best practice informs Epuron’s approach and the company has actively contributed to the 
progression of the renewable energy sector through ongoing engagement with government and 
industry groups. Epuron also implements an Environmental Policy (Appendix S) that sets out 
commitment to organisational and project environmental management and sustainability. These 
values have been carried through the development of this Project and Epuron will implement 
numerous actions to protect and enhance the environment, as detailed in this report, the Project 
Planning Report and Ecological Assessment Report. This will include contractual and procurement 
processes that require prospective service and construction partners to meet environmental 
management, sustainability and social responsibility criteria. 

The person making and proposing the action has not had any known past or present proceedings in 
relation to compliance with a Commonwealth, State or Territory law in relation to the protection of the 
environment or the conservation and sustainable use of natural resources. 
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4 Method 

4.1 Desktop assessment 

A desktop assessment was first undertaken in March 2019, repeated in December 2020, and again in 
2021, with the purpose of reviewing relevant environmental documents, databases, maps and 
legislation (Commonwealth, State and Local) to identify ecological values that may potentially occur 
within and surrounding the Site Boundary. The assessment was based on the Site Boundary with a 
10 km buffer (Table 4-1) and the results were used to inform the field survey methodology. The 
following resources were reviewed: 

 Commonwealth Department of Agriculture, Water and the Environment Protected 
Matters Search Tool (PMST) (DAWE, 2021a) to identify MNES. Search results from 
December 2021 are provided within Appendix B.  

 Species Profiles and Threats Database (SPRAT) (DAWE, 2021).  

 Queensland Department of Environment and Science (DES) WildNet database (DES, 
2021) to identify flora and fauna species. The December 2021 search results are 
provided within Appendix B. 

 Department of Resources (DR) Vegetation management regulated vegetation 
management (RVM), regional ecosystem (RE) and pre-clear regional ecosystem, 
watercourse and drainage features, wetlands and essential habitat mapping. 

 Atlas of Living Australia database (ALA, 2021). 
 Journal articles and other literature. 

 Published ecological information on threatened flora and fauna species for adjoining 
areas of land (where possible/available). 

The following documents were also reviewed: 

 State Code 23: Wind farm development - Planning guideline (Department of 
Infrastructure, Local Government and Planning, 2017) 

 State Code 16: Native vegetation clearing – SDAP guidance material (DNRME, 2020) 
 Lotus Creek Wind Farm Desktop Ecological Constraints Analysis (NGH Environmental, 

2019). Report prepared by NGH Environmental for Lotus Creek Wind Farm Pty Ltd.  

Table 4-1  Desktop assessment search buffer area (using minimum bounding rectangle) 

Resources type Location Coordinates 

DAWE EPBC Protected Matters 
Search Tool 

DES Wildlife Online records 

Atlas of Living Australia 

 

North east corner -22.237; 149.359 

North west corner -22.333; 149.105 

South east corner -22.515; 149.374 

South west corner -22.483; 149.168 
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4.1.1 Likelihood of occurrence – threatened flora and fauna 

Threatened flora and fauna species identified as potentially occurring within a 10 km buffer of the Site 
Boundary (WildNet1 and/or the EPBC PMST2) were assessed for the likelihood that they occur within 
the Development Footprint, with the results presented in Appendix B. Cycas megacarpa was originally 
included as a threatened flora species likely to occur within the Site Boundary. However, results of 
Wildnet and PMST searches undertaken in December 2021 omitted Cycas megacarpa, as cycads 
recorded within the Development Footprint and records close to the Site Boundary were identified by 
Queensland Herbarium as Cycas terryana.     

The likelihood of occurrence is based on likely and known presence of habitat, proximity of nearest 
records and mobility of the species (where relevant). The assessment of potential impact is based on 
the nature of the proposal, the ecology of the species and its likelihood of occurrence. 

Likelihood of occurrence: 

 High: It is highly likely that a species inhabits the study area and is dependent on identified 
suitable habitat (i.e., for breeding or important life cycle periods such as winter flowering 
resources), has been recorded recently in the locality (10 km) and is known or likely to 
maintain resident populations in the study area. Also includes species known or likely to visit 
the study area during regular seasonal movements or migration. 

 Moderate: Potential habitat is present in the study area. Species unlikely to maintain 
sedentary populations, however, may seasonally use resources within the study area 
opportunistically or during migration. The species is unlikely to be dependent (i.e., for 
breeding or important life cycle periods such as winter flowering resources) on habitat within 
the study area, or habitat is in a modified or degraded state. 

 Low: It is unlikely that the species inhabits the study area and has not been recorded recently 
in the locality (20 km). It may be an occasional visitor, but habitat similar to the study area is 
widely distributed in the local area, meaning that the species is not dependent (i.e., for 
breeding or important life cycle periods such as winter flowering resources) on available 
habitat. Specific habitat is not present in the study area. 

Potential to be impacted: 

 Low: The proposal would not impact this species or its habitats. 

 Moderate: The proposal could impact this species or its habitats however the impacts are 
considered manageable such that no direct or indirect impacts are likely. 

 High: The proposal is likely to impact this species or its habitats. 

The site is absent of suitable habitat for intertidal waders and therefore wader bird species have not 
been included in the likelihood of occurrence assessment.  

4.2 Ecological surveys 

Ecological surveys involved the following: 

 validation of literature review findings 

 assessment and verification of the floristic structure and composition of the vegetation 
communities present 

 

1 WildNet is administered by the Qld DES and is an online database of fauna and flora records. 

2 This online tool is designed for the public to search for matters protected under the EPBC Act. It is managed by 
the Commonwealth DAWE. 
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 description of fauna habitat present and recording incidental fauna sightings 

 surveying for fauna using call recording devices, harp traps, camera traps, small 
mammal traps, spotlighting and active survey methods 

 targeted searches for conservation-significant species (and associated habitat) that 
may potentially occur within the Site Boundary i.e., species listed under the EPBC Act 
and/or Queensland NC Act  

 recording hollow bearing trees (HBTs) and tree hollows within the Development 
Footprint  

 recording habitat features of species listed under the EPBC Act which may potentially 
occur within the Development Footprint 

 recording cycads within the Development Footprint and obtaining cycad samples to 
gain species confirmation by Queensland Herbarium 

 identification of weed species and documentation of vegetation disturbance 

 bird utilisation surveys to assess operational impacts of the wind farm. 

Detailed habitat surveys were conducted across the Development Footprint in August 2021. 
The Development Footprint for the roads, turbines and substations was surveyed at this time. 
Parts of the high voltage powerline easement along Marlborough Sarina Road and between 
Turbines 39 and 40 were not able to be surveyed on foot. Rapid assessment of the vegetation 
communities via accessible locations identified that the vegetation was largely as mapped by 
DR. A small section of the Development Footprint, from Turbine 50 to 51, was not surveyed in 
detail due to limited access and time constraints. Vegetation in this area was assumed to be as 
mapped and hollow density was assumed to be similar to the average for the mapped 
vegetation community. 

All surveys were conducted under a valid Animal Ethics licence (reference SA 2018/12/670) 
and Scientific Purposes Permit (number WA0014242). 

4.2.1 Survey teams and survey timing 

Three seasonal surveys were conducted within the Site Boundary in accordance with fauna survey 
guidelines (i.e., Eyre et al., 2018) (Table 4-2). Further detailed habitat surveys were conducted in the 
Development Footprint in August 2021 with the objective of mapping threatened species habitat and 
confirming Cycad species within the Development Footprint.  

Four seasons of BUS have been completed.  

The pre-wet survey timing was chosen to maximise opportunity to observe migratory birds such as 
White-throated Needletail, for which the mean date of the first sighting in Australia is 22 October 
(DAWE, 2020a). 

Table 4-2  Ecological survey timing and survey teams 

Seasonal 

survey 

Aspect Survey team Ecologists Survey 

duration 

Post wet 
31 April to 10 
May 2019 

Fauna Senior Ecologist Kelly Matthews (Green Tape Solutions; 
GTS)/ Aleksei Atkin (NGH) 

9 days 

Ecologist Jasmine Vink (GTS) 

Bird 
utilisation 

Senior Ecologist Eamon O’Meara (Nature Advisory) 5 days 

Ecologist Martin Kim (NGH) 
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Seasonal 

survey 

Aspect Survey team Ecologists Survey 

duration 

Pre wet 
29 October to 
14 November 
2019 
 

Flora Senior Ecologist Carla Perkins (GTS) 
Joe Adair (GTS) 

8 days 

Fauna Senior Ecologist Aleksei Atkin (NGH) 12 days 

Ecologist Jasmine Vink (GTS)/ Ben Revell (GTS) 

Bird 
utilisation 

Senior Ecologist Eamon O’Meara (Nature Advisory) 6 days 

Ecologist Natalie Sheppard (NGH) 

Pre wet 
21 – 27 
September  
2020 
 

Fauna and 
flora 

Senior Ecologist Carissa Free (NGH) 7 days 

Principal Ecologist Kelly Mathews (GTS) 

Ecologist Jasmine Vink (GTS) 

Ecologist Leaf Black (GTS) 

Post wet 
15 -19 April 
2021 

Bird 
utilisation 

Senior Ecologist Tom Cotter (Nature Advisory) 5 days 

Ecologist Silver de Oliveira (NGH) 

Pre wet 
6 – 15 
November 
2021 

Bird 
utilisation 

Senior Ecologist Tom Cotter (Nature Advisory) 5 days 

Ecologist Taylor Hume (NGH) 

Detailed 
habitat 
surveys  
14 - 20 
August 2021 

HBTs, 
habitat and 
Cycads 
 

Ecologist Natalie Sheppard (NGH) 7 days 

Ecologist Taylor Hume (NGH) 

Ecologist Teagan McKillop (NGH) 

Ecologist Arnaud Gourret (GTS) 

4.2.2 Survey conditions 

Wet conditions were experienced for much of the post wet surveys in 2019 due to rainfall associated 
with Cyclone Ann off the Queensland northeast coast. Daily maximum temperatures were around 
27°C. Mean minimum temperatures for May were 16.2°C. The post wet May survey was undertaken 
following good rain in the survey area.  

Weather conditions for the pre wet surveys in 2019 were mostly fine, hot and sunny throughout, with a 
daily maximum temperature around 30°C during November. Mean minimum temperature for 
November was 19.8°C (Bureau of Meteorology, 2019 – St Laurence Observations). Actual 
temperatures over the survey area were both warmer (max to 36°C) and cooler (min to 14°C) due to 
the increase in elevation from the St Laurence weather station on the coast. East/south east winds 
prevailed throughout the pre-wet surveys, varying from almost calm to a fresh breeze. Rainfall was 
very low. A few drops of rain were experienced in the afternoon during one or two surveys in 
November but had no impact on viewing conditions. 

The November 2019 survey was conducted during a period of extended dry conditions over eastern 
Australia, with January 2017 to December 2019 being the driest on record for any 36-month period 
(BoM, 2020). The survey conditions for both seasonal surveys met the Eyre et al. (2019) survey 
guidelines requirement for this location. 
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The weather conditions during the 2020 September pre wet surveys were mostly fine and warm. 
Maximum daily temperatures during the surveys ranged from 26.2°C to 34.3°C and daily minimum 
temperatures ranged from 14.6°C to 22.1°C. Several minor storms occurred on the 24th which brought 
moderate-heavy rain in the evening and overnight. Light showers continued in the morning on the 
25th, with St Lawrence Post Office (BoM Station ID 33210) recording 5.6 mm on 24th and 9.9 mm on 
the 25th. 

Weather conditions during the detailed habitat surveys undertaken in August 2021 were mostly fine. 
Maximum daily temperatures ranged from 26.4°C to 28.5°C and daily minimum temperatures ranged 
from 8.4°C to 15.9°C (BoM, 2021). As this survey involved recording habitat features rather than 
fauna species, weather conditions were not an influencing factor in the survey. 

4.2.3 Survey sites 

Survey sites were selected to include the range of habitat types and dominant REs available within 
the Site Boundary. A range of survey methods were undertaken to identify which species and species 
groups are likely to utilize habitats within the Site Boundary and identify ecologically sensitive areas 
and species. A full list of survey locations can be found in Appendix C and are shown in (Appendix A,  
Figure A- 3). A summary of the number of survey sites undertaken can be found in Table 4-3. 

Table 4-3  A summary of the number of survey sites undertaken from 2019-2020. 

Survey type 2019 2020 2021 

Rapid assessment (flora observation) 34 0 111 

Quaternary surveys 16 38 0 

Harp surveys 17 0 0 

Camera trap sites 21 8 0 

BUS sites 12  12 

Active searches 10  0 

Anabat surveys 14 4 0 

Koala SAT surveys 0 20 0 

4.2.4 Flora species and vegetation community survey 

Based on the results of the desktop assessment, indicative flora survey sites were selected, taking 
into consideration the mapped boundaries of remnant/non-remnant vegetation status and regional 
ecosystems, as identified by the State mapping. Where accessible, quaternary surveys were 
undertaken at indicative flora survey sites, in accordance with the Methodology for Survey and 
Mapping of Regional Ecosystems and Vegetation Communities in Queensland (Neldner et al., 2019).  

Quaternary surveys are intended to provide a rapid means of assessing vegetation structure, floristic 
composition and status, with the following information collected for each site: 

 vegetation structure (height range, median height, estimated cover for each stratum, 
Specht structural formation) and floristic composition (dominant and common native 
species within each stratum) 

 vegetation status i.e., remnant or regrowth and RE classification 

 brief condition assessment, including assessment of disturbance factors 

 recorded fauna habitat and other ecological features and signs of fauna presence 

 presence of weed species. 
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The purpose of these surveys was to assess the location, extent and condition of vegetation within 
the Site Boundary according to the Queensland regional ecosystem framework and criteria for 
threatened ecological communities (TECs) listed under the EPBC Act, where applicable. 

Vegetation surveys were undertaken either on foot, through remote visual inspection (e.g., by vehicle 
traverses and/or using binoculars), or by using a drone (DJI Phantom 3 and DJI Phantom 4). Drone 
inspections were only undertaken for areas that were inaccessible on foot. Appendix A, Figure A-3 
illustrates the location of the flora quaternary survey points and rapid assessment/photo points. 
Vegetation mapping was then undertaken based on the results of vegetation surveys, drone imagery 
and aerial photo interpretation of high-resolution orthophotos (DR 2021).  

Threatened species searches were undertaken using the random meander technique, which involved 
traversing accessible areas of suitable habitat in a non-standardised manner or through recording of 
incidental sightings. Where certain identification of potential threatened flora species was not able to 
be made, samples have been submitted to the Queensland herbarium to confirm identification. 

The location of cycads were recorded during detailed habitat surveys undertaken in August 2021. 
Cycad samples were collected from the southern, centre and northern portions of the Development 
Footprint and submitted to the Queensland Herbarium to confirm species identification.   

Vegetation community boundaries within the Development Footprint were refined during detailed 
habitat surveys undertaken in August 2021. Vegetation community boundaries were recorded whilst 
survey teams walked the Development Footprint (except the powerlines, refer to Section 4.2).  

4.2.5 Fauna species and habitat survey 

Fauna surveys were undertaken at each location identified in (Appendix A, Figure A- 3). Field survey 
timing, techniques and survey effort were undertaken in general accordance with the following 
guidelines: 

 EPBC Act survey guidelines for Australia’s threatened reptiles (DSEWPC, 2011a) 

 EPBC Act survey guidelines for Australia's threatened bats (DEWHA, 2010a) 

 EPBC Act survey guidelines for Australia’s threatened birds (DEWHA, 2010b)  

 EPBC Act survey guidelines for Australia’s threatened mammals (DSEWPC, 2011b) 

 EPBC Act referral guidelines for the vulnerable Koala (combined populations of Queensland, 
New South Wales and the Australian Capital Territory) (DAWE, 2014a) 

 Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al., 2018). 

The following fauna surveys were undertaken within the Site Boundary: 

 Active searches were undertaken to target potentially occurring threatened reptiles 
within the Project Area. Searches were focussed around preferential habitat for these 
species and key habitat features, such as dense leaf litter and fallen woody debris, 
rocky areas and crevices, hollow logs and burrows. These searches included 
identifying potential breeding and foraging habitat for these species. Active searches 
included: 

o diurnal searches for sheltering or basking reptiles 

o lifting 1,000 rock, log features and debris rolling and raking per seasonal survey 

o spotlight surveys for nocturnally active species. 

Active searches were undertaken by a team of two for a 30-minute period within each 
fauna habitat site with a total survey effort of 25 hours. 
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 Diurnal bird surveys to target threatened and migratory bird species were conducted 
within each 2 ha fauna search sites by two observers for 20 minutes.  for a total of one 
hour of bird survey per day in 2019. This results in a total survey effort of 150 hours for 
all surveys. The survey involved the observer slowly walking through the site, taking a 
different path on each occasion. Opportunistic records were also taken during the 
entire fauna survey period, with flora, fauna and BUS teams recording incidental 
sightings.  
 

 Small mammal trapping. Small mammals were targeted using Sherman traps. These 
are a box design trap with a trigger plate that is triggered by the weight of the mammal. 
These traps were baited using ‘universal bait’ which is a mixture of peanut butter, oats 
and honey. 40 traps were deployed each night and checked for mammals each 
morning before being re-set in the late afternoon. Traps were left in the same area for a 
minimum of two nights to increase the chances of success.  

 

 Spotlighting for nocturnally active mammals, as well as birds and herpetofauna, were 
undertaken by two persons for a minimum of one hour at each of the fauna habitat 
sites. Surveys commenced one hour after dusk and involved searching potential habitat 
on foot or from a vehicle. Areas with hollow bearing trees were targeted to detect 
arboreal mammals, forest owls and bats emerging from diurnal roosts to forage. 
Spotlighting was also undertaken along walking and vehicle tracks, as this is a species-
specific technique for detecting threatened species. 
Spotlighting was undertaken every survey night over the three survey periods with a 
total of 148 survey hours. This results in an area of approximately 89.1 km being 
covered through the combined effort of the spotlighting transects.   

 Bat detection. Acoustic bat detection devices were used to determine the 
presence/absence and species composition of bats within the Site Boundary. Five 
Anabat Swift devices were deployed in 2019 and four devices in 2020 across each 
survey site in suitable flyways within different habitats. Devices were set before dusk 
and retrieved at the end of the survey period. A total of 238 trap nights were conducted 
across the three survey periods. 

Four harp traps were also set up at a different location every night during both 
seasonal surveys.  

 Camera trapping. A total of 228 camera trap nights were conducted using motion 
sensitive camera traps across the three survey periods. These cameras were baited 
with a combination of peanut butter and carnivore attractant (sardines, mince or tuna). 
The camera traps were rebaited where possible throughout the survey period to 
increase their attractiveness to fauna. 
  

 Koala Spot Assessment Technique (SAT) (Phillips and Callaghan, 2011) provides an 
indication of how frequently an area of habitat is utilised by Koalas, giving a measure of 
Koala activity and habitat importance.  This technique was utilised to assess potential 
presence of Koalas.  The technique involves identifying a centre tree as per the 
following criteria (in decreasing priority): 

o a tree of any species where one or more Koala faecal pellets have been observed; 
and/or 

o a tree in which a Koala has been observed; and/or, 

o any other tree known or considered to be potentially important for Koalas. 
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Two observers walked along transects located within suitable Koala habitat looking out for 
Koalas or evidence of Koalas (centre tree). When a centre tree was identified, 30 surrounding 
trees were sampled (trees = >100 mm DBH) by undertaking a systematic search for faecal 
pellets. A SAT score was assigned based on the percentage of trees identified as having 
evidence of Koalas (e.g., number of trees containing evidence = 15 / 30 =50%). 

4.2.5.1 Habitat assessments 

Habitat assessments were undertaken across the range of habitats within the Site Boundary during 
seasonal surveys. Habitat assessments aimed to characterise the habitat values within each habitat 
type. At each habitat assessment location the following was recorded: 

 abundance of hollows (small, medium and large) 

 abundance of logs 

 abundance of leaf litter and debris 

 abundance of rocks (including boulders and rock piles) 
 abundance of food resources (nectar, seeding grasses and fruiting plants) 

 abundance of peeling bark 

 abundance of dense grass and shrub shelter 

 abundance of arboreal and terrestrial termite mounds 

 presence of water 

 presence of cracking clays 
 presence of burrows, basking areas and rock crevices 

 presence of scats, bones, nests, tracks or other signs of fauna. 

4.2.5.2 Detailed habitat surveys 

Habitat features with potential to provide habitat for species listed under the EPBC Act were recorded 
within the Development Footprint during detailed habitat surveys. The habitat features recorded 
included: 

 caves or rock crevices  

 hollow logs 
 log piles 

 burrows 

 loose scattered rock fields 

 grass density and grass height in a range of vegetation communities 

4.2.5.3 Hollow bearing tree assessment  

Hollow bearing trees and tree hollows were recorded during detailed habitat surveys in 2021, with the 
purpose of determining areas of potential Greater Glider habitat within the Development Footprint. 
Tree status (alive, dead or dying) and number of hollows in each size category (small 0-10 cm, 
medium 11-20 cm, large 21-25 cm and extra-large greater than 25 cm) was recorded for every tree 
containing at least one hollow within the Development Footprint. 

The majority of the Development Footprint (minus those areas identified Section 4.2) was surveyed 
for HBT. Only trees with hollows that could be observed from the ground were recorded. 
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4.2.5.4 Fauna survey effort (excludes BUS surveys) 

Field fauna surveys were conducted by two ecologists for each of the post-wet and pre-wet surveys. 
The first post-wet survey was conducted from 30 April to 10 May 2019 over 11 days. The first pre-wet 
survey was undertaken from 29 October to 14 November 2019 over 16 days. The second pre wet 
survey was undertaken from 22 September to 26 September (5 days) by four ecologists (Table 4-2).  

A total of 74 field days was conducted for the fauna surveys (Table 4-4). This included active 
searches for targeted fauna for 220 person hours, harp traps each night for 88 nights, Elliot traps 
each night for 880 nights, diurnal bird surveys for 150 person hours and spotlighting for 148 person 
hours. Nineteen remote sensing cameras were deployed for 228 nights and Anabat ultrasonic bat 
detectors were deployed for 238 nights. Survey effort (Table 4-5) was targeted towards threatened 
fauna species considered likely to occur (Appendix D). 

Table 4-4  Survey time for fauna surveys 

 

 

Table 4-5  Survey effort for EPBC and NC Act listed threatened fauna species that are considered moderate to 
high likelihood of occurring 

Species name Common name Survey method Survey effort 

Birds 

Erythrotriorchis 
radiatus 

Red Goshawk  Diurnal bird surveys 
(DEWHA, 2010b) 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey  

Calyptorhynchus 
lathami erebus 

Glossy Black-
cockatoo 

 Diurnal bird surveys 
(Hourigan, 2012) 

 Incidental searches for 
feeding signs 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

 Incidental 

Falco hypoleucos Grey Falcon  Diurnal bird surveys 
(DEWHA, 2010b) 

 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

Geophaps scripta 
scripta 

Squatter pigeon 
(southern) 

 Diurnal bird surveys 
(DEWHA, 2010b) 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

Item Total 

Harp traps 88 nights 

Elliot traps 880 nights 

Bird survey 150 hours 

Spotlighting 2019 88 hours 

Spotlighting 2020 60 hours 

Cameras 228 nights 

Bat recorders 238 nights 

Active searches 220 hours 
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Species name Common name Survey method Survey effort 

Hirundapus 
caudacutus  

White-throated 
Needletail 

 Diurnal bird surveys 
(DEWHA, 2010b) 

 150 hours of bird survey  

 160 hours of Bird utilization 
survey 

Ninox strenua Powerful Owl  No state guideline available.  

 Nocturnal listening for calls 
(Birdlife Australia, 2020) 

 150 hours of bird survey 

Poephila cincta 
cincta 

Southern Black-
throated Finch 

 Diurnal bird surveys 
(DEWHA, 2010b) 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

Rostratula australis Australian Painted 
Snipe 

 Diurnal bird surveys 
(DEWHA, 2010b) 

 Specific searches in and 
around water. 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

Other migratory birds  Diurnal bird surveys 
(DEWHA, 2010b) 

 Specific searches in and 
around water. 

 150 hours of bird survey 

 160 hours of Bird utilization 
survey 

Mammals 

Chalinolobus dwyeri Large-eared Pied 
Bat 

 Harp trapping; and  

 Bat detection devices 
(DEWHA, 2010a) 

 88 nights of trapping 

 238 nights of call recording. 

Dasyurus hallucatus Northern Quoll  Spotlighting in suitable 
habitat; and camera trapping 

 28 nights of camera trapping 

 148 hrs of spotlighting. 

Macroderma gigas Ghost Bat  Spotlighting; and  

 Bat detection devices 
(DEWHA, 2010a) 

 88 nights of trapping 

 238 nights of call recording 

Nyctophylis corbeni Corbens Long-
eared Bat 

 Harp trapping; and  

 Bat detection devices 
(DEWHA, 2010a)  

 88 nights of trapping 

 238 nights of call recording. 

Petauroides volans Greater Glider  Spotlighting in suitable 
habitat. 

 148 hrs of spotlighting  

Phascolarctos 
cinereus 

Koala (combined 
populations of 
QLD, NSW and 
ACT)  

 Koala Spot Assessment 
(Phillips & Callaghan 2011)  

 Spotlighting 

 20 SPOT assessments  

 148 hrs of spotlighting 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 

 Spotlighting   148 hrs of spotlighting 

Reptiles 
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Species name Common name Survey method Survey effort 

Denisonia maculata Ornamental Snake  Driving roads at night during 
spotlighting activities. 

 148 hours of spotlighting 

 220 hours of active search 

Egernia rugosa Yakka Skink  Active search 

 Spotlighting 

 220 hours of active search 

 880 Elliot trap nights 

Delma torquata Collared Delma  Active search  220 hours of active search 

 

4.2.6 Identifying habitat for threatened species 

Ecological surveys were undertaken in accordance with relevant guidelines (Section 4.2.5) and 
habitat for threatened species was identified on the basis of: 

 results of detailed habitat surveys 

 drone footage 
 aerial imagery interpretation 

 literature review, including SPRAT resources as well as State-mapped vegetation and 
mapped essential habitat. 

Habitat descriptions and the method which these were applied to Lotus Creek Wind Farm are 
presented in Table 4-6. Refer to Section 6.1 for discussions about available habitat and distribution for 
each MNES. 

Yellow Wagtail (Motacilla flava) and Black-faced Monarch (Monarcha melanopsis) habitat was not 
mapped, as suitable habitat for these species does not occur within the Development Footprint.  

Corben’s Long-eared Bat, Grey-headed Flying-fox and Collared Delma habitat was not mapped, as 
the Development Footprint lies outside the known distribution for these species and they are therefore 
not likely to occur in the Site Boundary.  

Ghost Bat habitat was not mapped as, although this species distribution includes the Development 
Footprint, the species are very restricted in movement to areas near breeding caves e.g., near Mt 
Etna in Rockhampton and Cape Hillsborough in Mackay. No records for Ghost Bat occur between 
these two caves so it is unlikely that the species would be utilizing the Development Footprint, as it 
lies in the middle of the two roost locations.  

Buffers (1 km and 3 km) were placed on artificial water points (e.g. dams, troughs) and Stream Order 
2 and above waterways to map Squatter Pigeon habitat. Stream Order 1 waterways are Class 4 
waterways (Industry and Investment NSW, 2009) and are considered to be waterways with only 
intermittent flow following rainfall only (so very short term). They have little or no defined drainage 
channel and have little to no free standing water or pools after rain events (Industry and Investment 
NSW, 2009). Because these waterways only have water during or very soon after rainfall (when 
plenty of water is present in the landscape and available for Squatter Pigeon) events and rarely 
contain pooled water, they are unlikely to be used as water sources for Squatter Pigeon. Because of 
this Stream Order 1 waterways have been removed as habitat for Squatter Pigeon.  
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Table 4-6  Method to identify habitat for threatened fauna species 

MNES habitat Habitat description Method for identifying habitat in Development Footprint 

Koala Any forest or woodland (including remnant, regrowth and modified 
vegetation communities) containing species that are Koala food 
trees or any shrubland with emergent Koala food trees (DAWE, 
2014a). 

All Eucalyptus crebra woodland, mixed eucalypt woodland and Lophostemon 
woodland. 

Greater Glider Areas of woodland containing a diversity of eucalypt species with 
abundant hollow bearing trees (Kavanagh, 2000; TSSC, 2016a).  

Require at least 2−4 live den trees for every 2 ha of suitable forest 
habitat (Eyre, 2002). 

All mixed eucalypt woodland with live HBT occurring at a density of greater 
than 1 HBT per hectare. The HBT density used for the mapping is the lowest 
published density (in SPRAT or available literature) requirement for the 
species.  

Squatter Pigeon 
(Southern) 

breeding habitat 

Any remnant or regrowth open-forest to sparse, open-woodland or 
scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris 
species, on sandy or gravelly soils (mapped as Queensland land 
zones 3, 5 or 7) and within 1 kilometre of a suitable, permanent or 
seasonal waterbody (TSSC, 2015c). 

Mixed eucalypt woodland within 1 km of a waterbody (including dams and 
water troughs) or Stream Order 2 or above waterway.  

 

Note: Stream order 2 and above waterways are more likely to have pooled 
water at least some of the year. Mixed eucalypt woodland was the only 
vegetation community with suitable grass cover (refer to Section 6.1 for 
discussion about habitat requirements).  

Squatter Pigeon 
(Southern) 

foraging habitat 

Any remnant or regrowth open-forest to sparse, open-woodland or 
scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris 
species, on sandy or gravelly soils (mapped as Queensland land 
zones 3, 5 or 7) and within 3 kilometres of a suitable, permanent or 
seasonal waterbody (TSSC, 2015c). 

Mixed eucalypt woodland within 3 km of a waterbody (including dams and 
water troughs) or Stream Order 2 or above waterway.  

 

Note: as above (breeding habitat) 

Squatter Pigeon 
(Southern) 

dispersal habitat 

Any forest or woodland occurring between patches of foraging or 
breeding habitat that facilitates movement between patches of 
foraging habitat, breeding habitat and/or waterbodies, and areas of 
cleared land less than 100 metres wide linking areas of suitable 
breeding and/or foraging habitat. 

Habitat assessments have identified all of the habitat that contains suitable 
microhabitat for this species. These have been mapped as breeding and 
foraging habitat. As habitat between mapped patches has been identified as 
unsuitable, it is not expected that areas outside the mapped areas in the 
Development footprint will be used as dispersal habitat. No dispersal habitat 
has been mapped.    

Northern Quoll Inhabits a variety of habitats which include rocky areas including 
rainforest and eucalypt woodlands. Rocky habitats with high relief 
for denning purposes with surrounding forest or woodland 
containing high structural diversity with large diameter trees, termite 
mounds or hollow logs for denning purposes are preferred (TSSC, 
2005).   

All vegetation communities within the Development Footprint. 

Satin Flycatcher and Both species occur in similar habitat. Satin Flycatcher occur in All mixed eucalypt woodland, Eucalyptus crebra woodland, Lophostemon 
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MNES habitat Habitat description Method for identifying habitat in Development Footprint 

Rufous Fantail heavily vegetated gullies in eucalypt-dominated forests and taller 
woodlands, and on migration, occur in coastal forests, woodlands, 
mangroves and drier woodlands and open forests (Blakers et al., 
1984). Rufous Fantail inhabit wetter sclerophyll forests and drier 
sclerophyll woodlands including those dominated by C. citriodora. 

woodland and Acacia woodland. 

Quassia Lowland rainforest, rainforest margins, open forest and woodland 
adjacent to both temporary and permanent watercourses. Usually 
associated with a range of eucalypt species including Corymbia 
citriodora, Eucalyptus acmenoides, E. tereticornis and C. intermedia 
which are present in the Development Footprint (DEWHA, 2008).  

All mixed eucalypt woodland. 

 

Note: This species usually occurs near waterways but can occur away from 
watercourses so all mixed eucalypt woodland has been included. Mixed 
eucalypt woodland contains three tree species Quassia is most commonly 
associated with. It is not usually associated with Eucalyptus crebra woodland 
so this has been excluded.  

Yakka Skink Inhabits cavities under and between partly buried rocks, hollow logs, 
log piles and abandoned animal burrows in open dry sclerophyll 
forest, woodland and scrub. Occurs on Land Zones 3,4,5,7,9,10 
(DoE, 2014a). 

Vegetation on Land Zone 3 (the only suitable Land Zone in the Development 
Footprint). 

Fork-tailed Swift Forages above a wide range of habitats including grasslands and 
woodlands. Roosts in exposed branches emergent above the 
foliage (DoE, 2021). 

Foraging- All vegetation communities and non-remnant areas within the 
Development Footprint (foraging will take place above these). 

Roosting- All eucalypt communities within the Development Footprint. 

White-throated Needle-
tail 

Forages above a wide range of habitats including grasslands and 
woodlands. Roosts amongst dense foliage in the canopy or in 
hollows (TSSC, 2019).  

Foraging All vegetation communities and non-remnant areas within the 
Development Footprint (foraging will take place above these). 

Roosting- Mixed eucalypt woodlands (these communities have a denser 
canopy and more hollows, which are preferred by White-throated Needle-tail). 

Red Goshawk Eucalypt woodland, open forest, tall open forest, gallery rainforest, 
swamp sclerophyll forest and rainforest margins in tropical and 
subtropical Australia. Typically prefers areas with permanent water 
that have high prey (birds) abundance (TSSC, 2015b).  

All mixed eucalypt and Eucalyptus crebra woodland. 
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Table 4-7  Methods for mapping habitat within the Site Boundary and in 30 km buffer. 

MNES habitat Site Boundary 30 km buffer 

Koala Eucalypt dominated regional ecosystems Broad vegetation groups dominated by Eucalypts (9, 10, 
11,12,13,16,17,18,28) not including non-remnant vegetation.  

Greater Glider Moderate value habitat - Areas within a 100 m buffer of mapped mixed eucalypt 
open forest, to account for potential foraging by Greater Glider outside their 
preferred habitat.  

High value habitat – Riparian vegetation and mixed eucalypt woodland. 

Very high value habitat -   Mixed eucalypt woodland with a very large number of 
Greater Glider records recorded during ecological surveys. 

Broad vegetation groups dominated by Eucalypts other than E. 
crebra, E. melanophloia, E. populnea or E. platyphylla (10, 
11,12,16) 

Squatter Pigeon 
(Southern) 

breeding habitat 

All remnant vegetation within 1 km of stream order 2 and above or within 1 km of 
an artificial watering point. 

All remnant vegetation within 1 km of stream order 2 and above 
or other waterpoint 

Squatter Pigeon 
(Southern) 

foraging habitat 

All remnant vegetation within 3 km of stream order 2 and above or within 3 km of 
an artificial watering point. 

All remnant vegetation within 3 km of stream order 2 and above 
or other waterpoint 

Northern Quoll All vegetation and non-remnant areas in the Site Boundary All vegetation and non-remnant areas in 30 km 

Satin Flycatcher and 
Rufous Fantail 

All remnant vegetation (excluding non-remnant areas) Broad vegetation groups dominated by Eucalypts (9, 10, 
11,12,13,16,17,18,28) not including non-remnant 

Quassia Mixed eucalypt woodlands plus buffer Broad vegetation groups dominated by Eucalypts other than E. 
crebra, E. melanophloia, E. populnea or E. platyphylla) (10, 
11,12,16) 

Yakka Skink Remnant vegetation on land zones 3, 4, 5, 7,9, 10   Remnant vegetation on land zones 3, 4, 5, 7,9, 10   

Fork-tailed Swift 
foraging 

Whole Site Boundary All vegetation and non-remnant areas. 

Fork-tailed Swift 
roosting  

Whole Site Boundary Broad vegetation groups dominated by Eucalypts (9, 10, 
11,12,13,16,17,18,28) not including non-remnant 

White-throated Needle-
tail foraging 

Whole Site Boundary All vegetation and non-remnant areas. 

White-throated Needle-
tail roosting 

Whole site Boundary Broad vegetation groups dominated by Eucalypts other than E. 
crebra, E. melanophloia, E. populnea or E. platyphylla (10, 
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MNES habitat Site Boundary 30 km buffer 

11,12,16) 

Red Goshawk Whole Site Boundary Broad vegetation groups dominated by Eucalypts (9, 10, 
11,12,13,16,17,18,28) 

Oriental Cuckoo Whole Site Boundary Whole 30 km RE layer 
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4.2.7 Bird utilisation surveys 

The surveys were consistent with the requirements for a “Level One” bird risk assessment in accordance 
with ‘Wind Farms and Birds - Interim Standards for Risk Assessment’ issued by the Australian Wind Energy 
Association (AUSWIND, 2005). This approach has been endorsed in the latest Best Practice Guidelines 
(Clean Energy Australia 2018). The methodology conforms with Queensland State Code 23 relating to wind 
farm development (DILGP, 2017).  

Survey sites were selected according to whether they were located on a ridge top or spur and offered a 
minimum 270-degree viewing, out to 80 m. In some cases, the terrain made this impossible, so the viewing 
arc was therefore more restricted. Habitat at the survey sites covered both reasonably intact grassy 
woodland and some mostly cleared sites on ridges and spurs. Habitat data was recorded for each site. Each 
of the survey points was at least 500 m apart from each other. Survey points were accessed by vehicle as 
well as on foot, and birds were recorded using binoculars. The sites are shown in Appendix A, Figure A-
3.8.1.1Appendix A 

The following techniques were used to document bird species at each of the survey sites:  

 A complete fix-point bird count of all birds seen and heard in a 20-minute period, from a central point 
out 80 m and record of the height at which each bird or group of birds (flock) was first seen.  

 This involved an observer stationed at a survey point for 20 minutes. The adequacy of using 20 
minutes as an interval to record the presence of birds during BUS was investigated in an earlier 
study at another wind farm site (Nature Advisory Pty. Ltd. unpublished data). This showed that 82 to 
100 percent (average 88 percent) of species seen in one hour of surveying were in fact seen in the 
initial 20 minutes of observation. Based on this result, the period of 20 minutes used in the formal 
bird utilisation surveys was considered adequate to generate representative data on the bird species 
in the area during the survey.  

 During this period, all bird species and numbers of individual birds observed within 80 m were 
recorded. The species, the number of birds and the height of the bird when first observed were 
documented. For species of concern (threatened species, waterbirds and raptors), the minimum and 
maximum heights were recorded.  

 Flight height is presented as below, at or above rotor swept area height (RSA height):  
o A = Below RSA (< 40 m above ground)  
o B = At RSA (40 – 250 m above ground)  
o C = Above RSA (> 250 m above ground).  

Each BUS point was surveyed eight times (eight replicates) during both the 2019 and 2021 BUS except 
during the early dry season 2019 BUS at B6, B7, M5 and M6 where six replicates each were completed due 
to time constraints. Fixed-point counts were completed throughout the early morning, late morning, early 
afternoon and late afternoon to allow for changes in bird activity and movement throughout the day to be 
recorded. This ensured even, unbiased coverage of bird activity at each site throughout the day, over the 
duration of the survey. The BUS report (Appendix J) contains additional detail on the methods used for the 
BUS.  

4.2.8 Survey limitations 

The ability to detect plants and accurately identify them to species level can vary greatly with season, 
prevailing climatic conditions and the presence of reproductive material (e.g., flowers, fruit and seed 
capsules). The surveys undertaken as part of this assessment represent a ‘snapshot’ in time and therefore 
may not provide a true indication of the presence of any given species. For example, some cryptic flora 
species may only be detected when flowering in conditions that were not present during the current survey. 
As a result, this survey should not be regarded as conclusive evidence that threatened flora species do not 
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occur at the site. However, every effort has been made to detect likely species in their preferred habitat 
areas and the likely threatened flora species are not cryptic.  

Night survey work was targeted toward vegetated areas that were safely accessible. Due to the terrain and 
the target species, most of the spotlighting surveys were conducted from vehicles on tracks that were 
deemed safe for night driving (not all tracks were considered safe to traverse in the dark).  

Not all areas within the Site Boundary were able to be easily or efficiently accessed for vegetation surveys 
(either on foot or by vehicle) due mostly to the steepness of the terrain or lack of any existing access tracks. 
In these areas, inspection from nearby accessible vantage points utilising high-powered binoculars or drone 
were used to confirm vegetation types, however some areas were not able to be inspected by drone due to 
limitations on flight distance. Vegetation status and condition for these areas was extrapolated from other 
known areas of similar vegetation that had been surveyed in detail.  

The 2019 post wet field surveys were undertaken in Autumn and followed a relatively low-rainfall wet 
season. The second survey (pre-wet 2019) took place in Spring after some light rain events across the 
region. The site had still received less rainfall than is usual at that time of year and consequently there was 
very little vegetation flowering and all ephemeral waterways were dry at this time. Conditions were not as dry 
for subsequent surveys, undertaken in 2020 and 2021.  

Many species of avifauna and bats are migratory and are only encountered during periods of migration 
between northern and southern regions during different times of the year. Some species that may utilize the 
Development Footprint may not have been present during the survey periods. A precautionary approach has 
been taken for those migratory species that were not recorded but were likely to be recorded if surveys 
coincided with their migration through the area. 

Four nights of spotlighting in the spring survey were undertaken during a full moon period. The brightness of 
the moon resulted in a noticeable decrease in fauna sightings and trapping success during this time. 
Spotlighting survey results within this area of the site may not be representative of the full assemblage of 
nocturnal species present.  

The detailed habitat assessment undertaken in August 2021 surveyed the majority of the Development 
Footprint, but excluded the high voltage powerline along the Marlborough Sarina Road and between 
Turbines 39 to 40. It was unknown at the time of the survey where the towers for the lines would be located 
and therefore where clearing would be required. Vegetation in these areas was assumed to be as mapped 
(by DR) unless ground-truthing proved otherwise. Tree hollow density in these unsurveyed areas was 
determined by extrapolating the average hollow density from other areas in the footprint with the same 
vegetation communities.     

A small area within the Development Footprint, from Turbine 50 to 51, was not surveyed due to the very 
limited access, steep terrain and time constraints. The vegetation was assumed to be as mapped by DR, 
and HBT density was assumed to be the average for mapped vegetation (as determined from the survey). 

All HBT with hollows that could be observed from the ground were recorded in the areas surveyed. Trees 
that had small hollows or hollows hidden from view may have not been recorded. Conversely, trees that 
appeared to have hollows from the ground may not be found to have hollows on clearing. All trees 
regardless of whether they were marked as containing hollows, will be checked prior to clearing (Appendix 
O) for hollows. 
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5 Results 

5.1 Project environment 

5.1.1 Existing land use 

The dominant land use is cattle grazing, while a small area on the northern part of the ridge top is reserved 
for telecommunication towers. Surrounding properties are a mixture of mostly cleared land for raising cattle, 
and State Forest supporting intact native vegetation to the northeast of the Site Boundary. 

5.1.2 Landforms, geology and soils 

The Site Boundary lies within the Brigalow Belt bioregion, which falls within the Fitzroy Catchment and the 
Isaac Connors sub-catchment in the Isaac Regional Council Local Government Area, Central Queensland.  

The Brigalow Belt bioregion is a wide band of acacia wooded grassland that runs between tropical rainforest 
of the coast and semi-arid interior of Queensland. The Brigalow Belt is characterised by the presence of 
brigalow (Acacia harpophylla vegetation) (Thackway & Creswell, 1995). Nebo-Connors Range is adjacent to 
the eastern portion of the Site Boundary.  

The Site Boundary is located on the eastern edge of the Fitzroy catchment. The Fitzroy catchment is the 
largest river catchment flowing to the eastern coast of Australia and the second largest catchment in 
Australia. The Fitzroy River flow is highly episodic, with seasonal bias to high flows in summer. The 
catchment has recognised land degradation problems, including all forms of soil erosion by water, and soil 
fertility decline. The Fitzroy catchment is a managed water plan area, where water use is subject to the 
Fitzroy Basin Water Plan controls (FBA, 2019).  

The Isaac Region runs from Clairview and St Lawrence on the coast, westward past the settlement of 
Clermont and extends just beyond the Carmichael River. The shire is sparsely populated and supports an 
agricultural industry of beef production and cropping. Coal mining and resource operations are also major 
industries in the region (Isaac Regional Council, 2019).  

The majority of the Site Boundary falls within the Connors Volcanic Group, made up of felsic to mafic 
volcanic rocks; rhyolitic to andesitic flows, high-level intrusive, and volcaniclastic rocks including ignimbrite 
(Geological Society of Australia Inc., 2019).  

The area within the Site Boundary comprises of three dominant soil types (Atlas of Australian Soils 
Queensland, DES, 2018):  

1. In the eastern portion of the site, in sections that are elevated, strongly undulating or 
occasionally low hilly lands often bounded by steep dissected scarps, the soil type is duplex 
yellow-grey, hard setting A horizon, A2 horizon conspic bleached acid pedal mottled B horizon. 

2. In the center of the site, in sections that are hilly with steep slopes the soil type is duplex yellow-
grey, hard setting A horizon, A2 horizon conspic bleached, neut pedal mottled B horizon. 

3. In the western portion of the site, in sections that are high hilly lands but with rounded hill crests 
and only moderately steep slopes the soil type is firm shallow siliceous loams. 

5.1.3 Wetlands and waterways 

Lotus Creek is a stream order five waterway and runs north-south across the eastern portion of the site. 
Water features within the site are illustrated in (Appendix A, Figure A- 8). 
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There is a series of stream orders one, two, three and five across the site, including within the Development 
Footprint. Waterways are a mixture of creeks with a soft substrate bottom, and rocky gullies with distinct 
water holes and densely vegetated riparian vegetation. A number of farm dams occur on the site (Plate 5-1). 

The majority of the lower stream order watercourses were not running or were holding stagnant water at the 
time of the pre-wet surveys (November 2019 and 2020). During the post-wet survey (May 2019), many of the 
smaller waterways had standing (not stagnant) water or were gently flowing. 

 

 

Plate 5-1 Water features, including a farm dam (left) and waterway (right, with harp traps) 

5.1.4 Climate 

The Site Boundary is within the Hot Humid Summer climate zone, with hot to warm temperatures all year 
round. Climate in the region is sub-tropical to tropical, with a distinct wet season. The average daily 
maximum temperature in the region is 27-30°C. Winter nights can occasionally drop below freezing; 
however, winters are usually warm and dry, with pleasant sunny days. Summers are hot and humid, with 
most rain falling with occasional thunderstorms. Average annual rainfall is 600-1000 mm, mostly falling 
between January and March (BoM, 2019). 

5.2 Vegetation Communities 

The vegetation communities are reflective of the location of the Site Boundary adjacent to the Nebo-Connors 
Range in the Brigalow Belt Bioregion (11). 

The land within the Site Boundary supports the following vegetation communities: 

 cleared grassland dominated by perennial pasture and native grass species with sparsely scattered 
Eucalypts 

 narrow-leaved ironbark (Eucalyptus crebra) woodland to open woodland with small areas dominated 
by silver-leaved ironbark (E. melanophloia). Associated species within this community include 
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bloodwood species (Corymbia spp. including C. erythrophloia and C. intermedia) and white 
mahogany (E. acmenoides) 

 spotted gum (Corymbia citriodora) woodland to open forest. Associated species include narrow-
leaved ironbark (E. crebra) and white mahogany (E. portuensis) 

 mixed Eucalypt open forest dominated by a range of Eucalypt and bloodwood species (including 
pink bloodwood E. intermedia, brown bloodwood E. trachyphloia, white mahogany E. portuensis and 
Queensland peppermint E. exserta)  

 Queensland blue gum (E. tereticornis) woodland to open forest. Associated species include narrow-
leaved ironbark (E. crebra), poplar gum (E. platyphylla), carbeen (E. tessellaris), pink bloodwood (C. 
intermedia) and swamp box (Lophostemon suaveolens) 

 grassland dominated by blady grass (Imperata cylindrica) on drainage channels associated with 
Queensland blue gum woodland in upland areas  

 Queensland blue gum (E. tereticornis), river she-oak (Casuarina cunninghamiana) and tea-tree 
(Melaleuca spp.) woodland fringing drainage lines 

 small patches of gum-topped box (E. moluccana) woodland 

 small patches of deciduous to semi-evergreen vine thicket dominated by broad-leaved bottletree 
(Brachychiton australis) and semi-evergreen vine thicket. 

5.2.1 Summary of state regulated vegetation mapping 

A review of the regulatory vegetation maps established under the Vegetation Management Act 1999 (VM 
Act) identifies the presence of regulated vegetation. In total, 22 REs are mapped within the Site Boundary 
(noting that some of these are not mapped as occurring within the Development Footprint itself). Some of 
these REs occur in mosaics with other REs. These REs are identified in Table 5-1, including their short 
description and VM Act status. The distribution of the state-mapped (DR) REs across the Site Boundary is 
shown in Appendix A, Figure A- 4. 

Table 5-1  Mapped Regional Ecosystems under the VM Act. 

Regional 
ecosystem 

Short description VM Act 
Status 

BD Status 
(Qld) 

EPBC 
TEC 

Mapped in 
Development 
Footprint 

11.3.1 Acacia harpophylla and/or 
Casuarina cristata open forest 
on alluvial plains 

E E Yes No 

11.3.2 Eucalyptus populnea woodland 
on alluvial plains 

OC OC Yes No 

11.3.4 Eucalyptus tereticornis and/or 
Eucalyptus spp. woodland on 
alluvial plains 

OC OC No Yes 

11.3.25 Eucalyptus tereticornis or E. 
camaldulensis woodland 
fringing drainage lines 

LC OC No Yes 

11.4.8 Eucalyptus cambageana 
woodland to open forest with 
Acacia harpophylla or A. 
argyrodendron on Cainozoic 
clay plains 

E E Yes No 
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Regional 
ecosystem 

Short description VM Act 
Status 

BD Status 
(Qld) 

EPBC 
TEC 

Mapped in 
Development 
Footprint 

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

E E Yes No 

11.12.1 Eucalyptus crebra woodland on 
igneous rocks. 

LC NC No Yes 

11.12.2 Eucalyptus melanophloia 
woodland on igneous rocks 

LC NC No Yes 

11.12.4 Semi-evergreen vine thicket 
and microphyll vine forest on 
igneous rocks 

LC NC No No 

11.12.6a Corymbia citriodora open forest 
on igneous rocks (granite) 

LC NC No Yes 

11.12.13 Eucalyptus crebra, Corymbia 
spp., E. acmenoides woodland 
on igneous rocks. Coastal hills 

LC NC No Yes 

11.12.21 Acacia harpophylla open forest 
on igneous rocks. Colluvial 
lower slopes 

E E Yes No 

8.3.14 Ischaemum australe and/or 
Imperata cylindrica and/or 
Sorghum nitidum forma 
aristatum tussock grassland on 
drainage channels in gently 
undulating upland areas 

OC E No No 

8.12.3 Evergreen to semi-evergreen, 
notophyll to microphyll, vine 
forest to vine thicket of foothills 
and uplands on Mesozoic to 
Proterozoic igneous rocks 

LC NC No No 

8.12.5 Eucalyptus portuensis and/or 
Lophostemon confertus and/or 
E. exserta and/or Corymbia 
trachyphloia and/or E. fibrosa 
open forest on Mesozoic to 
Proterozoic igneous rocks 

LC NC No No 

8.12.7a Corymbia citriodora +/- 
Eucalyptus portuensis +/- E. 
drepanophylla (or E. crebra) 
open forest on hill slopes and 
undulating plateaus, on 
Mesozoic to Proterozoic 
igneous rocks 

LC NC No No 
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Regional 
ecosystem 

Short description VM Act 
Status 

BD Status 
(Qld) 

EPBC 
TEC 

Mapped in 
Development 
Footprint 

8.12.9 Eucalyptus tereticornis +/- 
Corymbia intermedia +/- 
Lophostemon suaveolens 
woodland on undulating 
uplands, on Mesozoic to 
Proterozoic igneous rocks 

LC OC No No 

8.12.16 Deciduous to semi-evergreen 
microphyll vine thicket +/- 
Brachychiton spp. +/- Araucaria 
cunninghamii emergents of 
foothills and uplands (western 
areas) on Mesozoic to 
Proterozoic igneous rocks 

OC OC No No 

8.12.22 Eucalyptus drepanophylla 
and/or Corymbia clarksoniana 
+/- C. erythrophloia +/- E. 
platyphylla +/- E. exserta +/- C. 
trachyphloia woodland on hills 
and ranges at low to moderate 
altitudes in drier areas 

LC NC No No 

8.12.23 Eucalyptus moluccana 
woodland on elevated 
tablelands on Mesozoic to 
Proterozoic igneous rocks 

OC OC No No 

8.12.31 Eucalyptus resinifera and/or E. 
portuensis and/or E. 
acmenoides and/or 
Allocasuarina spp. open forest 
on moist upper slopes of 
ranges on Mesozoic to 
Proterozoic igneous rocks 

LC NC No No 

8.12.32 Corymbia intermedia +/- E. 
portuensis +/- E. exserta open 
forest to woodland with areas of 
Allocasuarina spp. +/- Banksia 
integrifolia open forest on high 
ranges, on Mesozoic to 
Proterozoic igneous rocks 

LC NC No No 

VM Act Status: LC – Least Concern; OC – Of Concern. BD Status (biodiversity status) Qld: NC – No Concern at Present; OC – Of 
Concern; E – Endangered.  

5.2.2 Ground-truthed regional ecosystems in the Development Footprint 

Appendix D shows the regional ecosystem/s recorded at each quaternary survey location as they are 
currently mapped (DR, 2021) and compared to the ground-truthed results. Eight main vegetation 
communities were found to be present within the Development Footprint. These vegetation communities are 
described as: 

 Vegetation Community 1: Eucalyptus crebra Woodland to Open Woodland 
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 Vegetation Community 2:  Riparian Vegetation (in Appendix A, Figure A- 5 this is displayed as part 
of Mixed Eucalypt Woodland) 

 Vegetation Community 3: Mixed Eucalypt Woodland communities 

 Vegetation Community 4: Semi-Evergreen Vine Thicket (SEVT) 

 Vegetation Community 5: Acacia shrubland 

 Vegetation community 6: Xanthorrhoea shrubland 

 Vegetation 7: Lophostemon woodland 

 Vegetation 8: Leptospermum shrubland 

The majority of the Development Footprint contains Eucalyptus crebra woodland with patches of other 
communities scattered throughout the footprint (Appendix A, Figure A- 5). The majority of the mixed eucalypt 
woodland lies on the eastern side of the Development Footprint.   

Habitat condition within the Site Boundary was variable due to different soil types, disturbance histories, and 
land management. Habitat condition impacts the availability of micro-habitat resources, such as hollow-
bearing trees, and habitat extent and connectivity to other areas.  

Generally, habitat quality was higher in the eastern portion of the Site Boundary, and more degraded in the 
western portion. Areas where habitat types intersect, providing ecotones, on western slopes, gullies, and in 
riparian vegetation communities, provided the highest quality habitat. 

 

Vegetation Community 1: Eucalyptus crebra Woodland to Open Woodland 

This vegetation community occurs on shallow soils along ridgelines and hill slopes within the eastern and 
southern extent of the Development Footprint (Plate 5-2). Due to the level of disturbance (including historical 
clearing and selective logging/thinning, current land use through grazing and competition through incursion 
of weeds and non-native pasture species), this community is generally in poor condition.  

The canopy layer in this community is dominated by Eucalyptus crebra (occasionally E. melanophloia in 
patches) and may contain scattered with Variable-barked Bloodwood (Corymbia erythrophloia). Small areas 
within this community are dominated by Silver-leaved Ironbark (E. melanophloia), however not to the extent 
to which it would be delineated as a separate community/regional ecosystem. Carbeen (Corymbia 
tessellaris) and Kurrajong (Brachychiton populneus) also occur sparsely (Plate 5-2). Canopy height ranges 
from 15 – 18 m with a foliage projective cover (FPC) of 10 – 30%. Sub-canopy species recorded included 
Acacia crassa, Breynia oblongifolia, Euroschinus falcatus, Alphitonia excelsa, juvenile Eucalyptus crebra, 
Gomphocarpus physocarpus and Lantana camara*.  

The shrub layer within this community was sparse to non-existent largely due to grazing and prolonged 
drought conditions in the period leading up to the survey.  

This vegetation community is analogous to the following RE within the Development Footprint: 

 RE 11.12.1 - Eucalyptus crebra woodland on igneous rocks (Least Concern RE) 

 11.12.2 Eucalyptus melanophloia woodland on igneous rocks (Least Concern RE) (this community 
occurs in a mosaic with 11.12.1) 

This community is not listed as a TEC under the EPBC Act; however it does provide habitat for EPBC-listed 
threatened species confirmed to be present within the Development Footprint i.e., Koala. 
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Plate 5-2 Eucalyptus crebra woodland community. 

Vegetation Community 2:  Riparian Vegetation 

This vegetation community occurs along fringing levies and banks of streams along watercourses and 
drainage lines (Plate 5-3). It is dominated by Queensland Blue Gum (E. tereticornis), River She-oak 
(Casuarina cunninghamiana) and Tea-tree (Melaleuca spp.).  

Although generally disturbed due to land use practices, this vegetation community was relatively intact with a 
moderate degree of connectivity and biodiversity values.  Watercourses and drainage lines within the 
western extent of the Site Boundary were in poorer condition due to more extensive historical land clearing 
and intense grazing pressure.  

Dominant canopy species includes Queensland Blue Gum (E. tereticornis), River She-oak (Casuarina 
cunninghamiana), Weeping Paperbark (Melaleuca fluviatilis) with Broad-leaved Paperbark (Melaleuca 
viridiflora). Canopy height ranges from 10 – 22 m with a FPC of 10 – 30%. The shrub layer of this community 
is highly disturbed, in particularly due to high levels of incursion by invasive flora species, in particular, 
lantana (Lantana camara*).  

This vegetation community is analogous to the following RE: 

 RE 11.3.25 - Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines. (Least 
Concern RE). 

 RE 11.3.4- Eucalyptus tereticornis and/or Eucalyptus spp. Woodland on alluvial plains (Least 
Concern) 

This community is not listed as a TEC under the EPBC Act; however it does provide habitat for EPBC-listed 
threatened fauna species confirmed to be present within the Site Boundary i.e., Koala, Greater Glider, 
Squatter Pigeon. As this community occurs in very small discreet areas, the community has been included in 
mixed eucalypt woodland for the purposes of mapping.  
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Plate 5-3 Riparian vegetation community. 

Vegetation Community 3:  Mixed Eucalypt Woodland 

Mixed Eucalypt Woodland within the Development Footprint has been ground-truthed as a heterogeneous 
community dominated by a range of Eucalyptus and Corymbia species including Corymbia citriodora, 
Corymbia intermedia, Eucalyptus exserta, Eucalyptus acmenoides, Lophostemon confertus, Eucalyptus 
crebra, Eucalyptus tereticornis. The mid-storey is sparse to absent and where present dominated Acacia 
spp. and juvenile Corymbia and Eucalyptus spp. The ground is often rocky with sparse to moderately sparse 
grass (around 30% cover).  The vegetation community comprises the following REs: 

 RE 11.12.6 - Corymbia citriodora open forest on igneous rocks (granite) (VM Status – Least 
Concern) 

 RE 11.12.13 - Eucalyptus crebra, Corymbia spp., E. acmenoides woodland on igneous rocks. 
Coastal hills (Least Concern RE). 

This community is not listed as a TEC under the EPBC Act; however it does provide habitat for EPBC-listed 
threatened fauna species confirmed to be present within the Site Boundary i.e., Koala, Greater Glider, 
Squatter Pigeon.   

  

Plate 5-4 Mixed eucalypt woodland 
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Vegetation Community 4: Semi-Evergreen Vine Thicket  

This vegetation community consists of deciduous to semi-evergreen vine thicket with an emergent layer 
dominated by Broad-leaved Bottletree (Brachychiton australis) and semi-evergreen vine thicket species. 
Canopy/shrub cover is about 70-85% with height ranging from 5 to 10 m (Plate 5-5).  It is generally restricted 
to hillsides, and typically observed in small pockets within sheltered gullies on western-facing slopes along 
ridgelines. The dense nature of this community and the fire-retardant properties of the species found within 
creates a microhabitat that is relatively resistant to high-level disturbance. The community was often found 
on poor, rocky soil but with high levels of organic matter/leaf litter (Plate 5-5). This community could 
potentially provide habitat for the threatened plant species Samadera bidwillii (although no individuals were 
found during the surveys). 

This community generally occurs within the northern and southern extent of the Development Footprint with 
a significant patch of RE 11.12.4 occurring within the development corridor. Many small patches of this 
community were found throughout the Development Footprint and are mapped in Appendix A, Figure A- 5. 
This vegetation community is analogous to the following RE: 

 RE 11.12.4 – Semi-evergreen vine thicket and microphyll vine forest on igneous rocks (Least 
Concern RE under the VM Act) 

RE 11.12.4 is not included within the EPBC Act listing for the Semi-evergreen Vine Thickets of the Brigalow 
Belt North and Nandewar Bioregions and is not analogous with this TEC. 

  

Plate 5-5 Semi-evergreen vine thicket 

Vegetation Community 5: Acacia shrubland 

Several patches of Acacia shrubland was recorded within the Development Footprint. This community is 
dominated by dense Acacia crassa with occasional Breynia oblongifolia, Euroschinus falcatus and Alphitonia 
excelsa. Eucalyptus crebra occurred rarely as emergents. The ground storey is very rocky with many small 
boulders. Grass occurs in tussocks with Xanthorrea sp. It is likely that these patches are variations of 
11.12.1 but these were mapped separately as they contained few Eucalyptus trees and are not considered 
habitat for Koala or Greater Glider. Appendix A, Figure A- 5 shows the locations of this vegetation 
community. 
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Plate 5-6 Acacia shrubland. 

Vegetation community 6: Xanthorrhoea shrubland 

Two patches of Xanthorrhoea shrubland were recorded within the Development Footprint (in the southern 
end near 52 and 53. These patches were dominated by Xanthorrhoea johnsonii and had a grassy and rocky 
understorey. Very sparse scattered Eucalyptus crebra occurred throughout. These patches are probably a 
variation of 11.12.1. Appendix A, Figure A- 5 shows the locations of this vegetation community. 

Vegetation community 7: Lophostemon woodland 

One patch of Lophostemon woodland was recorded near turbine 38. This patch was dominated by dense 
Lophostemon suaveolens. The ground storey was dominated by sparse grass and rocks. Appendix A, Figure 
A- 5 shows the locations of this vegetation community. 

Vegetation community 8: Leptospermum shrubland 

One small patch of shrubland dominated by Leptospermum sp. was recorded. The ground was rocky with 
sparse grass. Appendix A, Figure A- 5 shows the locations of this vegetation community. 
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5.3 Flora species 

The PMST (based on a 10 km buffer area of the project Site Boundary) identified the following seven (7) 
threatened flora species as potentially occurring within the Site Boundary: 

 Cycas megacarpa 

 Cycas ophiolitica 

 Bluegrass (Dichanthium setosum) 

 Black Ironbox (Eucalyptus raveretiana) 

 Omphalea celata 

 Lesser Swamp-Orchid (Phaius australis) 

 Quassia (Samadera bidwillii).  

Appendix H presents the full flora species list. There were 93 species noted during surveys, of which six 
were weeds (Section 5.6.1) and one was Vulnerable under the NC Act; Cycas terryana. No flora species 
listed under the EPBC Act were recorded within the Site Boundary. 

Cycads recorded within the Site Boundary were originally identified as Cycas megacarpa (Endangered under 
EPBC Act and NC Act). Cycad specimen samples were collected during detailed habitat surveys in August 
2021 and their identification was confirmed by the Queensland Herbarium as Cycas terryana (Vulnerable 
under NC Act) (Appendix K). A total of 304 cycads were recorded within the Development Footprint (Plate 
5-7).  

 

Plate 5-7 Cycas terryana within the Development Footprint 
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5.5 Fauna species 

Fauna studies conducted on site resulted in 254 records of fauna (Appendix D). In summary, the total 
number for each fauna group included: 

 153 bird species 

 27 species of mammals (excluding microbats) of which five species are introduced 

 17 microbat species were physically or aurally identified 

 25 reptile species 

 13 amphibian species, one of which is introduced 

 Two snail species  

 Two spiders 

 Fifteen butterfly species. 

5.5.1 Birds 

A total of 153 bird species were recorded within the Site Boundary during the survey period. This includes 
opportunistic sightings, species recorded during designated surveys and bird utilisation surveys conducted 
within representative vegetation communities.  

The area within the Site Boundary supports foraging, nesting and roosting habitat for a variety of bird 
species. Nesting for hollow-dependent species is abundant in woodland across the site. Hollow-dependant 
bird species (e.g., Boobook Owls) were recorded during spotlighting activities within and adjacent to 
woodland areas.  

Aquatic areas for birds are limited, restricted to farm dams and ephemeral creeks and drainage lines, which 
would be seasonal resources. Wetland bird species were not observed on site. 

Species common to the site included farmland and woodland species such as Australian Magpie (Cracticus 
tibicens) Torresian Crow (Corvus orru), Pied Currawong (Strepera graculina), Black-faced Cuckoo-shrike 
(Coracina novaehollandiae), Emu (Dromaius novaehollandiae) and Red-backed Fairy-wren (Malurus 
melanocephalus). Six nocturnal species, the Spotted Nightjar (Eurostopodus argus), White-throated Nightjar 
(Eurostopodus mystacalis), Owlet Nightjar (Aegotheles chrisoptus), Southern Boobook Owl (Ninox 
novaeseelandiae), Powerful Owl (Ninox strenua; Vulnerable under the NC Act) and Tawny Frogmouth 
(Podargus strigoides) were recorded during the study. 

The following diurnal raptor species were seen within the Site Boundary: 

 Collared Sparrowhawk (Accipiter cirrocephalus) 

 Wedge-Tailed Eagle (Aquila audux)  

 Brown Falcon (Falco berigora) 
 Brown Goswhak (Accipiter fasciatus) 

 Nankeen Kestrel (Falco cencroides) 

 Whistling Kite (Haliastur sphenurus) 

 Pacific Baza (Aviceda subcristata) 

 Black Kite (Milvus migrans). 
 
Raptors were seen in a variety of landscape positions, including soaring or gliding above proposed wind 
turbine locations. Several large, unused nests were also found across the Development Footprint, however 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 79 

as these nests were not being used at the time of the survey, it was not possible to determine which species 
they belong to. 

Waterbirds are another group of species considered vulnerable to collision with wind turbines. During the 
fauna survey waterbirds were seen utilising a number of man-made dams across the site. Species recorded 
include Australasian Grebe (Tachybaptus novaehollandiae), Australian Pelican (Pelecanus conspicillatus), 
Blue-billed Duck (Oxyura australis), Nankeen Night-heron (Nycticorax caledonicus), Green Pygmy Goose 
(Nettapus pulchellus) and Little Pied Cormorant (Microcarbo melanoleucos) among others.   

Two threatened bird species listed under the EPBC Act were recorded on site within the survey period. They 
included White-throated Needletail (Vulnerable and Migratory) and Squatter Pigeon (Vulnerable). Species 
recorded on site that are listed as Migratory under the EPBC Act included Satin Flycatcher, Rufous Fantail 
(Migratory) and Fork-tailed Swift (Apus pacificus). Threatened bird sightings are shown in Appendix A, 
Figure A- 6. 

5.5.2 Mammals 

Forty-three (43) species of mammals (including 17 confirmed microbats), of which five (5) species are 
introduced and two (2) are threatened under the EPBC Act (Koala and Greater Glider) were confirmed 
during surveys.  

The native species recorded in the study included five macropods, Eastern Grey Kangaroo (Macropus 
giganteus), Whiptail Wallaby (Macropus parryi), Agile Wallaby (Macropus agilis), Red-necked Wallaby 
(Macropus rufogriseus) and Unadorned Rock Wallaby (Petrogale inornata).  

Six species of arboreal marsupial were recorded which included Greater Glider (Petauroides volans) and 
Koala (Phascolarctos cinereus), both listed as Vulnerable under the EPBC Act. Other mammal species 
included Sugar Gliders (Petaurus breviceps), Common Ring-tailed Possums (Pseudocheirus peregrinus) 
and Common Brush-tailed Possums (Trichosurus vulpecula). Mammals considered to potentially occur 
within the Site Boundary which are listed under the EPBC Act include Grey-headed Flying-fox (Pteropus 
poliocephalus) and Northern Quoll (Dasyurus hallucatus).  

A total of 101 Koala and 131 Greater Glider sightings were recorded within the Site Boundary across the 
combined survey periods. Koalas were observed in all areas of suitable habitat. Greater Glider sightings 
were largely concentrated in the east, with 111 sightings on the Clarke-Connors Range, and the remainder 
on the western side of the range in the Nebo-Connors Range. All Greater Gliders were recorded outside the 
Development Footprint. Two of the Greater Gliders observed were deceased, due to collision with a barbwire 
fence. Two Greater Gliders were recorded within 120 m of the Development Footprint. These records were 
in a non-remnant area adjacent to high quality habitat. It is likely that the individuals occasionally forage and 
use hollows in the non-remnant area but would rely on the high quality habitat outside the Development 
Footprint for the majority of their ecological needs.        

Three (3) species of small terrestrial mammal were captured during the survey; Common Dunnart 
(Sminthopsis murina), Grassland Melomys (Melomys burtoni) and the invasive House Mouse (Mus 
musculus). 

5.5.2.1 Microbats 

Species captured during harp trapping include Ride’s Free-tailed Bat (Ozimops ridei), Gould’s Wattled Bat 
(Chalinolobus gouldii) (Plate 5-8), Chocolate Wattled Bat (Chalinolobus morio), Lesser Long-eared Bat 
(Nyctophilus geoffroyi), Inland Broad-nosed Bat (Scotorepens balstoni) and Northern Broad-nosed Bat 
(Scotorepens sanborni). One Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) was also identified 
while spotlighting. The remainder of the microbat species were identified through call analysis undertaken 
across 238. The Project’s bat call analysis report provides detail on call results (Appendix I). Twenty-two 
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devices were placed across the area within the Site Boundary during the three seasonal surveys (Appendix 
A, Figure A- 3). A total of 17 microbat species were confirmed as being present on site, with an additional 
nine species possibly occurring (Table 5-2). Microbats considered to potentially occur within the Site 
Boundary, which are each listed as Vulnerable under the EPBC Act, include Large-eared Pied Bat 
(Chalinolobus dwyeri), Ghost Bat (Macroderma gigas) and Corben’s Long-eared Bat (Nyctophilus corbeni). 
No threatened species were recorded on site. 

 

 

 

Table 5-2  Microbat survey results 

Species EPBC Act NC Act Results 

Austronomus australis  Least Concern Definite 

Chalinolobus gouldii  Least Concern Definite* 

Chalinolobus morio  Least Concern Definite* 

Chalinolobus nigrogriseus  Least Concern Definite 

Chalinolobus picatus  Least Concern Definite 

Miniopterus australis  Least Concern Definite 

Miniopterus orianae oceanensis  Least Concern Definite 

Myotis macropus  Least Concern Possible 

Nyctophilus sp 

- N. gouldi 

- N. bifax 

- N corbeni# 

 

 

 

Vulnerable 

 

Least Concern 

Least Concern 

Vulnerable 

Possible 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 5-8 Gould's Wattled Bat captured in the Site Boundary. 
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Species EPBC Act NC Act Results 

Nyctophilus geoffroyi  Least Concern Definite* 

Ozimops ridei  Least Concern Definite* 

Ozimops lumsdenae  Least Concern Definite 

Rhinolophus megaphyllus  Least Concern Definite 

Saccolaimus flaviventris  Least Concern Definite* 

Scotorepens balstoni  Least Concern Definite* 

Scotorepens greyii  Least Concern Probable 

Scotorepens sanborni  Least Concern Definite 

Setirostris eleryi  Least Concern Definite 

Taphozous troughtoni  Least Concern Probable 

Vespadelus troughtoni  Least Concern Probable 

Vespadelus vulturnus  Least Concern Definite 

*direct capture or observation. # the call could only be identified as a Nyctophilus call, these are the Nyctophilus present in Central 
Queensland but N. corbeni has been ruled out as possible as the Development Footprint is outside their range. 

5.5.3 Reptiles 

Twenty-five species of reptile were recorded within the Site Boundary during surveys. This included a range 
of gecko, skink, monitor and snake species. Common species found included Ocellated Velvet Gecko 
(Oedura monilis), Common Dwarf Skink (Menetia greyii), Frilled Lizard (Chlamydosaurus kingii) and Open 
Litter Rainbow Skink (Carlia pectoralis). Snake species found on site included Common Tree Snake 
(Dendrelaphis punctulata), Eastern Brown Snake (Pseudonaja textilis), Yellow-faced Whip Snake (Demansia 
psammophis) and Black-headed Python (Aspidites melanocephalus).  

No threatened reptiles were found on site incidentally or during active searches. A full list of species 
recorded during the surveys can be found in Appendix G. EPBC listed threatened reptiles listed potentially 
occurring in the Site Boundary include the Yakka Skink (Egernia rugosa) and Ornamental Snake (Denisonia 
maculata). The DES database Wildnet has no records of Yakka Skink within a 50 km radius of the Site 
Boundary and it was considered to be unlikely that they occur within the Development Footprint (Appendix 
D). There are records of Ornamental Snake within 50 km, but no cracking clay soils are present within the 
Site Boundary, which are required by the species so this species is not expected to occur within the 
Development Footprint.  

According to the conservation advice for Ornamental Snake (DAWE, 2014b), the species can be found on 
floodplains, undulating clay pans and along the margins of swamps, lakes and watercourses. This species 
has been recorded in woodlands and open woodlands of coolabah, poplar box, and brigalow, and in fringing 
vegetation along watercourses. They favour moist low-lying areas around freshwater bodies and prefer 
areas of deeply cracking and alluvial soils. Ornamental Snake habitat is likely to be found in Brigalow (Acacia 
harpophylla), Gidgee (Acacia cambagei), Blackwood (Acacia argyrodendron) or Coolibah (Eucalyptus 
coolabah)-dominated vegetation communities, or pure grassland associated with gilgais (Brigalow Belt 
Reptiles Workshop, DSEWPC, 2010). None of these habitats were present within the Site Boundary.  
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5.5.4 Amphibians 

Thirteen species of amphibian were found during surveys within the Site Boundary. These species are 
considered common to the region. Habitat for amphibians is limited to ephemeral streams and wetlands, 
farm dams and few permanent natural waterways. Common species found on site included Eastern Stony 
Creek Frog (Litoria wilcoxii), Bumpy Rocket Frog (Litoria inermis), Great Broodfrog (Pseudophryne majori) 
and Eastern Sedge Frog (Litoria fallax). No threatened amphibians were found on site and no threatened 
species are considered likely or possibly to occur. A full list of species recorded during the surveys can be 
found in Appendix G. 

5.6 Invasive species 

The Biosecurity Act 2014 imposes a ‘general biosecurity obligation’ (GBO), which imparts a responsibility on 
all individuals or organisations to manage biosecurity risks that are under their control and that they know 
about or should reasonably be expected to know about. Under the GBO, individuals and organisations 
whose activities present a biosecurity risk must take all reasonable and practical steps to prevent or 
minimise their activities from causing a biosecurity event.   

The Act lists fauna and flora pest species as either a prohibited or restricted biosecurity matter. A prohibited 
matter is any species which has not yet become established in Queensland and would have significant 
adverse impacts on human health, social amenity, the economy or the environment if it entered the state. A 
restricted matter is any species that is already established within Queensland and has significant adverse 
impacts on human health, social amenity, the economy or the environment. Restricted matters are 
categorised into seven risk-based categories. Some species can be categorised under a range of different 
categories. The Act defines specific requirements for notification and management actions for all listed 
biosecurity matters, including specific requirements for the disposal of restricted matters.  

Weed species declared under the Biosecurity Act were recorded at the site. Any on-ground activities 
associated with the proposed development must ensure that all Category 3 restricted invasive plant species 
on site are not distributed or that all material be disposed of in accordance with legislative requirements. 
Matters may be disposed of by: 

a)  burying the matter in the ground at a depth that ensures any seeds or vegetative material being 
disposed of cannot grow; or 

b)  transporting the matter directly to a waste facility if the matter is –  

i. in a sealed container or a covered vehicle; or 

ii. Covered in a way that prevents the restricted matter from being lost or released during 
transport; or 

c)  sealing the matter in plastic and leaving the matter in the sun until any vegetative material being 
disposed has decomposed.  

5.6.1 Weed species 

Weed species present at the site include Weeds of National Significance (WoNS), restricted invasive plants 
listed under the Biosecurity Act and other environmental weeds, with six species confirmed (Table 5-3).  
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Table 5-3  Weed species identified at the site 

Scientific name Common name WoNS 
status 

Biosecurity Act category 

Cenchrus ciliaris Buffel Grass - Environmental weed 

Gomphocarpus fruticosus Balloon Cotton - Environmental weed 

Lantana camara Lantana  Restricted invasive plant 

Opuntia stricta Common Prickly Pear  Restricted invasive plant – 
Category 3 

Opuntia tomentosa Velvety Tree Pear  Restricted invasive plant – 
Category 3  

Opuntia streptacantha Westwood Pear  Restricted invasive plant – 
Category 3 

5.6.2 Pest animals 

Seven pest animal species were identified on site (Table 5-4). Predatory pest animal species included Wild 
Dog and Cat. Records of Wild Dog were concentrated on the Bradford property, whilst Feral Cat were 
scattered throughout the site (Table 5-4). Both species pose significant threat to native wildlife.  

Table 5-4  Pest animal species identified at the site 

Scientific 
name 

Common 
name 

Method of 
sighting 

Location Biosecurity Act 
category 

Acridotheres 
trista 

Common 
Myna 

Sighting Cleared areas within Site 
Boundary 

None (introduced) 

Canis familiaris 
dingo 

Wild Dog Vocalisations, scat 
and camera 

Bradford property (799 PH391) Restricted invasive 
animal 

Felis catis Feral Cat Sighting and 
camera 

All Project Area Restricted invasive 
animal 

Oryctolagus 
cuniculus 

Rabbit Sighting All Project Area Restricted invasive 
animal 

Mus musculus House Mouse Trapped Whole Site None (introduced) 

Rhinella marina Cane Toad Sighting and 
camera 

Moist microhabitat or areas close 
to water sources within the Site 
Boundary 

None (introduced) 

Sus scrofa Pig Sighting and 
camera 

Whole Site Restricted invasive 
animal 

5.7 Bird and bat utilisation 

The Projects’ bird and bat utilisation report is included at Appendix J, with key findings summarised Sections 
5.7.1 and 5.7.2. 
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5.7.1 Species composition 

A total of 74 bird species were recorded during the four BUS efforts. Species recorded were predominantly 
farmland and bushland species with some records of raptors. Species composition (diversity) can often differ 
between months due to seasonal changes in presence and abundance, activity, changes in foraging 
behaviour and seasonal distribution of birds among various habitats.  
 
The diversity of birds during the 2019 Autumn and Spring surveys was similar with only a degree of seasonal 
variation. Twenty-four (24) bird species were seen in both Autumn and Spring surveys with 20 species 
added in the Spring survey that were not recorded in the Autumn survey. In total, 66 bird species were seen 
during the combined BUS. An additional 29 species were seen elsewhere as incidental observations on the 
proposed wind farm properties and access roads. Overall, the most abundant species across the combined 
seasonal counts in order of cumulative frequencies were:  

 Pied Currawong  
 Noisy Miner  

 Australian Magpie  

 Grey Fantail  

 Rainbow Lorikeet.  

5.7.2 BUS 

Analysis of the field data shows that most birds are active in the lower strata between 0 and 20 m height (i.e. 
ground, and in trees). A small proportion of birds flew at above 40 m particularly White-throated Needletail, 
Wedge-tailed Eagle, Rainbow Lorikeet, Rainbow Bee-eater, and Torresian Crow. Flight height was 
considered to be: 

 Below RSA (< 40 m above ground) 

 At RSA (40 – 250 m above ground) 
 Above RSA (> 250 m above ground). 

There was minor variation in flight heights across the two seasons and potentially some evidence of 
migration, i.e., birds that were present in May might be indicative of movements of these species within or 
beyond the tropics (e.g. Grey Fantail, Rufous Whistler and Silvereye likely have arrived from further south, 
but also have resident populations in Central Queensland) whereas in November the White-throated 
Needletail had already arrived from the northern hemisphere on its southward migration. The five most 
abundant species flying at RSA are detailed below:  

 White-throated Needletail  

 Rainbow Lorikeet/ Wedge-tailed Eagle (equal observations)  

 Rainbow Bee-eater  

 Torresian Crow.  

These species combined accounted for 5.2% of the total birds observed at the impact survey points. 

The majority of birds found to utilise the proposed wind farm site were common, widespread birds. Of the 
species recorded during the bird utilisation surveys the following species were listed under the EPBC Act:  

 White-throated Needletail (Vulnerable and Migratory).  

 Satin Flycatcher (Migratory) 

 Rainbow Bee-eater (Marine). 
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No other listed threatened bird species were recorded during the BUS, either at state level under the NC Act 
or under the Commonwealth EPBC Act.  

5.8  Habitat assessment 

The eastern range (Clarke-Connors Range) is in excellent condition, with large hollows and remnant native 
vegetation, providing high-quality breeding and foraging resources. This is outside of the Development 
Footprint. 

With regards to native fauna, the Site Boundary provides the following habitat resources: 

 foraging resources in the form of Acacia, Corymbia and Eucalypts species 

 ephemeral watercourses and wetlands with some permanent waterways providing habitat for aquatic 
fauna and resources for all other fauna 

 terrestrial habitat including course woody debris, surface rocks and some small rocky jumbles 
 dry grass and leaf litter across the site. 

The Site is broadly characterised by undulating landforms. Due to the large wind current occurring at the top 
of the ridge, these ridges are the preferred locations for most of the wind turbines. The majority of the 
ridgelines in the eastern portion of the site still contain remnant vegetation with high fauna habitat values. 
The quality of the habitat on Clarke-Conners Range (Plate 5-9), outside the Development Footprint, is 
highlighted by the large number of Greater Glider and Koala records in this area. Greater Gliders require 
large hollows and the number found spotlighting attests to the extremely hollow rich environment. This is 
also confirmed by the sighting of the Powerful Owl which requires large, old hollows to breed, and forages on 
Greater Glider. The large number of Koalas shows evidence of quality foraging resources and connectivity 
across the site.  

  

Plate 5-9 Areas of good quality Koala and Greater Glider habitat (outside of the Development Footprint) 

The terrain within the Site Boundary creates several habitat types for flora and fauna. These habitats include:  

 The southern section is dominated by remnant Eucalyptus and Corymbia species. This area has a 
very high number and range of hollows and supports a high biodiversity and number of threatened 
species including Greater Glider, Koala and Powerful Owl. This area also had the highest microbat 
trapping success within the more closed forest areas. Grazing pressure and low rainfall have 
reduced the ground vegetation cover, but this is expected to improve after rainfall.  

 Watercourses and ephemeral wetlands are found across the Site. During the Autumn surveys, 
ephemeral wetlands were flooded with frogs breeding in large numbers. There are a number of 
ephemeral watercourses and some permanent watercourses. The permanent watercourses have 
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Melaleuca and large Eucalyptus sp. along the banks that provide high quality habitat for Koalas, 
Greater Gliders and other hollow dependant fauna. The water resources provide habitat for frog 
species and other aquatic fauna. Squatter Pigeons were predominantly recorded within 100 m of a 
water feature.  

 Some areas in the north of 799 PH391 and through 4 KL210 have been previously clear felled or 
have had the canopy trees ring barked. These areas support a lower density of fauna with fewer 
canopy trees; however, they still provide grazing resources for macropods and scattered food trees 
for Koala. The dead ring barked trees have also formed hollows which provide habitat for microbats 
and other hollow dependant fauna.  

Specific habitat assessments were undertaken for each of the threatened species that could potentially occur 
within the Development Footprint or could be impacted by the Project. The results of the habitat 
assessments are in Appendix L. Species profiles (Section 6.1) list each species’ habitat requirements and 
describes the habitat available in the Development Footprint. Impacts to habitat are detailed in Section 7.2. 

5.8.1 Breeding places 

The Development Footprint was surveyed for breeding places for threatened and Least Concern species. 
The surveys identified:  

 21 burrows (mix of active and disused) 

 36 rock crevices or small caves 

 1,483 HBT (alive and dead) 

 573 hollow logs 
 78 log piles 

 135 exposed rock fields 

 three nests 

 nine waterbodies suitable for frogs 

Locations of the breeding places are shown in Appendix A, Figure A- 7. 

5.9 Corridors and linkages 

The vegetation within the Site Boundary includes mature native canopy trees and large patches of remnant 
vegetation, providing terrestrial connectivity values through structural ecological linkages.  

The majority of the Site is mapped as remnant vegetation. Connectivity is provided by broad patches of 
vegetation that link north-south as well as to the east. Tracks throughout the Site intersect some patches, 
however these tracks are approximately 3 - 4 m wide and would not prevent movement throughout the 
landscape for the majority of species. St Lawrence Croydon Road runs west to east through the centre of the 
Site Boundary. Mobile species such as birds, large mammals (i.e., macropods), and flying-fox would be able 
to traverse the road, however it may hinder movement across the landscape for less mobile species.  

The eastern portion of the Site falls within a state significant corridor buffer that starts near Stanthorpe in 
southern Queensland, stretching to north Queensland (Appendix A, Figure A- 8). The centre of the property 
falls within a regionally significant corridor that stretches for approximately 99 km, north to south.  

Properties to the south, east and north of the Site Boundary are covered with comparatively dense remnant 
vegetation along the Clarke-Connors Range, and with sparser remnant vegetation along the Nebo-Connors 
Range. These areas will support a number of common and threatened species, with Koala and Greater 
Glider in particular known from the properties to the immediate south of the Site Boundary. Properties to the 
west have predominantly non-remnant vegetation.  
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5.10 MNES threatened species 

In summary, seven EPBC Act threatened species were confirmed within the Site Boundary (Table 5-5). 
MNES which are confirmed or with potential to occur are detailed in Section 6.  

Table 5-5  Summary of MNES confirmed within the Site Boundary 

Matter Common name Scientific name EPBC Act 

Threatened and/or Migratory fauna 
species 

Koala Phascolarctos cinereus Vulnerable 

Greater Glider Petauroides volans Vulnerable 

White-throated Needletail Hirundapus caudacutus Vulnerable, 
Migratory 

Squatter Pigeon Geophaps scripta scripta Vulnerable 

Satin Flycatcher Myiagra cyanoleuca Migratory 

Fork-tailed Swift Apus pacificus Migratory 

Rufous Fantail Rhipidura rufifrons Migratory 

 
  



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 88 

6 Matters of national environmental significance 

The MNES with potential to be impacted by the Project are: 

 Listed threatened species and communities 

 Listed migratory species. 

6.1 Listed threatened species and communities 

Seven species considered to be threatened or migratory under the EPBC Act were confirmed within the Site 
Boundary and have potential to be impacted by the Project. These are Greater Glider (Vulnerable), Koala 
(Vulnerable), Squatter Pigeon (Vulnerable), Fork-tailed Swift (Migratory), Rufous Fantail (Migratory) Satin 
Flycatcher (Migratory) and White-throated Needletail (Vulnerable and Migratory).  

No listed TEC were confirmed or considered likely to occur within the Site Boundary. 

The Department have considered that the Project has the potential to cause impacts to a number of 
additional threatened species, including: 

 Northern Quoll 

 Quassia  
 Collared Delma  

 Yakka Skink  

 Grey-headed Flying-fox 

 Ghost Bat 

 Yellow Wagtail 
 Black-faced Monarch 

 Oriental Cuckoo 

 Corben’s Long-eared Bat  

 Red Goshawk 

The Department has also considered that the Project has the potential to cause impacts to Cycas 
megacarpa and Cycas ophiolitica. Potential impacts to these cycad species have not been assessed in this 
Preliminary Documentation, as all cycads within the Development Footprint were recently (2021) confirmed 
by the Queensland Herbarium to be Cycas terryana (Vulnerable under NC Act), which is not listed under the 
EPBC Act (Appendix K). It is considered unlikely that Cycas megacarpa and Cycas ophiolitica are present 
within the Development Footprint or Site Boundary. 

Section 9.1 contains the results of an assessment of the potential impacts to each of the flora and fauna 
species whose presence is considered to be likely (Appendix D).   

6.1.1 Greater Glider 

Listing Status 

EPBC Act: Vulnerable    NC Act: Endangered 

Description 

Largest gliding possum in Australia, with a head and body length of 35−46 cm and a non-prehensile furry tail 
measuring 45−60 cm. The species has thick fur, colour is white or cream below and varies from dark grey, 
dusky brown through to light mottled grey and cream above. It has large furry ears and a short snout. Unlike 
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the other gliders, the Greater Glider’s gliding membrane stretches between its elbow and ankle, rather than 
wrist and ankle. They have long fur and big rounded fluffy ears, which makes them look larger than they are.  

Distribution 

 Inhabit the east coast of Australia, between the Windsor Tableland in Northern Queensland to 
Wombat State Forest in central Victoria (Winter et al., 2004). 

 An isolated population occurs in the Gregory Range west of Townsville (Winter et al., 2004). 

 The distribution of the Greater Glider appears to have been influenced by the occurrence of European 
settlement (van der Ree at al., 2004), and has decreased substantially as a result of land clearing. 

Important Populations 

No important populations have been declared for this species. The EPBC Act Significant Impact Guidelines 
1.1 define an important population of a ‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 

 necessary for maintaining genetic diversity; and/or 

 near the limit of the species range. 

There is no evidence to suggest the population in the Development Footprint is a key source population in 
the area. The habitat the species was found in is widespread on the eastern side of the range and the 
vegetation patch is very large suggesting the population is likely to be substantial. Connectivity to the coast 
and north and south is good, which means the population is well connecting and likely to have good genetic 
diversity.  

The population is not near the limit of the species range. The population in the Site Boundary is unlikely to be 
an important population. 

Habitat 

 Greater Gliders inhabit woodlands open woodlands and open forests in eastern Australia (TSSC, 
2016a). They have a preference for taller, montane, moist eucalypt forests with old trees and 
abundant hollows (TSSC, 2016a). They favour forests with mixed eucalypt species; especially forests 
with Eucalyptus moluccana, Eucalyptus fibrosa, Corymbia citriodora, E. fibrosa and E. tereticornis 
which are their preferred food tree species (Smith et al., 2007). 

 Home ranges typically 1-4 ha with home ranges overlapping between individuals. Individuals will also 
share the same hollows at different times. 

 In northern NSW, this species is absent from forests with less than 6 hollows per ha (Smith et al., 
2007). 

 Presence and density of Greater Gliders is related to soil fertility, eucalyptus tree species, disturbance 
history and density of suitable tree hollows (Kavanagh, 2004; Tyndale-Biscoe and RFC, 1969; Smith 
et al., 2007).  

 The species is reliant on live, hollow bearing, large trees (greater than 50 cm diameter at breast 
height), for denning (Smith et al., 2007). Several studies have found that they rarely use hollows in 
dead trees (Smith et al., 2007; Goldingay, 2012; Ferguson et al., 2018).  

 In southern Queensland, Greater Glider are thought to require 2-4 live den trees for every 2 ha of 
forest habitat (or 1-2 live den trees per ha) (TSSC, 2016a).  

 The severe bushfires of 2019/20 have significantly impacted on the national population of Greater 
Glider. Between 10 and <30% of known and likely modelled distribution of Greater Glider is within fire 
affected areas. As a result, Greater Glider have been identified as high priority mammal species 
recommended for urgent management intervention to support ecological recovery (DAWE, 2020d).  

Known database records (Wildlife Online and ALA) 
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 There is a total of 43 records of Greater Glider within 30 km of the Development Footprint between 
1881 and 2007 (Appendix A, Figure A-10). 

 The closest record of Greater Glider is 2 km from the Development Footprint and was recorded in 
1997 (Table 6-1). 

 The most recent records are approximately 11 and 15 km from the Development Footprint and were 
recorded in 2007 (ALA, 2021). 

Table 6-1  Closest records of Greater Glider to the Site Boundary. 

Source 
of 
rec
ord 

Date RE Habitat description  Distance from 
centre of 
Site 
Boundary 
(km) 

QM Not listed 8.12.7a Corymbia citriodora +/- Eucalyptus portuensis +/- E. 
drepanophylla (or E. crebra) open forest on hill slopes 
and undulating plateaus on Mesozoic to Proterozoic 
igneous rocks 

4.5 

DSITI 14/10/20
01 

11.3.3 Eucalyptus coolabah woodland on alluvial plains 79.5 

DEHP 01/01/19
90 

Mapped in 
water 

 93.6 

QM 02/05/19
74 

non-rem  96.8 

DEHP 01/08/19
91 

11.12.1 Eucalyptus crebra woodland on igneous rocks 101.2 

Survey Records 

 This species has been recorded within a few metres of the Development Footprint, closely adjacent to 
Turbine 24. Another individual was also located within 110 m of Turbine 25. 

 This species was recorded approximately 131 times within the Site Boundary between 2019 and 2020 
(Appendix A, Figure A- 10). 

Habitat within the Development Footprint 

The majority of the Development footprint is Eucalyptus crebra woodland with a grassy understorey, 
however large patches of mixed eucalypt woodland also occur within the Development Footprint, especially 
in the eastern portion. Kavanagh (2000) found that Greater Glider prefer mixed eucalypt forest due to their 
largely folivorous diets. Mixed eucalypt woodland, such as that found in the Development Footprint, provides 
a seasonally available food source so is preferred over monotypic woodlands (such as Eucalyptus crebra 
woodland). Across all survey periods, the majority of records were located in remnant vegetation of three 
REs: 

 8.12.7a/8.12.32/8.12.9/8.12.23/8.3.14- mosaic of woodlands dominated by Corymbia 
citriodora with patches of E. tereticornis (this community lies outside the 
Development Footprint) 

 8.12.7c- Corymbia citriodora +/- Eucalyptus portuensis +/- E. drepanophylla (or E. 
crebra) open forest on hill slopes and undulating plateaus, on Mesozoic to 
Proterozoic igneous rocks (this community lies outside the Development Footprint) 

 11.12.6a- Corymbia citriodora open forest on igneous rocks (granite). 
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Only one animal was recorded in RE 11.12.1, suggesting that this RE is not their preferred habitat. This is 
supported by published research (Kavanagh, 2000; Eyre et al., 2002; TSSC, 2016a). 

With this in mind, it is likely that the mixed eucalypt woodlands (areas ground truthed as RE 11.12.6a) are 
the only suitable vegetation community for Greater Glider in the Development Footprint.  

The species also require abundant HBT, preferably in old, large, live trees (Eyre et al., 2002). Approximately 
50% of HBTs recorded within the Development Footprint during the detailed habitat assessment were dead 
(Table 6-2), with stags not used frequently by Greater Glider (Eyre et al., 2002). In southern Queensland, 
Greater Glider are thought to require 2-4 live den trees for every 2 ha of forest habitat (or 1-2 live den trees 
per ha) (Eyre et al., 2002). Table 6-3 shows the hollow bearing tree density for each of the mixed eucalypt 
patches in the Development Footprint. The majority of the patches contained live HBT densities of greater 
than 1 per ha (average 4.36 per ha). All of the patches containing more than 1 live HBT per ha were 
considered to be habitat for Greater Glider. Total Greater Glider habitat within the Development Footprint is 
45.2 ha (Table 6-3). One patch, Patch 9, was excluded as the live hollow bearing tree density fell below the 1 
hollow bearing tree density. It is also surrounded by mapped Eucalyptus crebra woodland so is unlikely to be 
used by Greater Glider. 

Table 6-2  Status of HBTs recorded within the Development Footprint 

Hollows Alive Dead Moribund Total 

Total HBTs 513 792 107 1412 

Total hollows 890 1545 192 2627 

Total small hollows (1-10 cm)* 392 805 92 1289 

Total medium hollows (11-20cm)* 357 543 76 976 

Total large hollows (21-25cm) 101 155 16 272 

Total extra large hollows (>25cm) 40 42 8 90 

*suitable for Greater Glider 
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Table 6-3  Live HBTs and Greater Glider habitat within mixed eucalypt woodland patches within the Development Footprint 

Patch no. Area (ha) No. HBTs No. Sml 
hollows 
–  

(1-10cm) 

No. Med 
hollows 

(11-20cm) 

No. Lge 
hollows 

(21-25cm) 

No. XLge 
hollows 

(>25cm) 

Total 
hollows 

Live HBT 
per ha 

Greater 
glider 
habitat 

(Yes/No) 

9 3.133 3 3 2 1 1 7 0.96 N 

19 1.609 3 0 1 2 1 4 1.86 Y 

40 0.074 0 0 0 0 0 0 0 N 

44 0.503 1 1 0 0 1 2 1.99 Y 

48 5.956 48 50 30 9 3 92 8.06 Y 

53 3.281 10 6 10 5 0 21 3.05 Y 

57 0.086 0 0 0 0 0 0 0 N 

62 0.189 1 1 1 0 0 2 5.29 Y 

73 6.71 8 1 5 4 1 11 1.19 Y 

74 13.342 30 18 16 8 3 45 2.25 Y 

76 2.003 37 15 35 5 4 59 18.5 Y 

102 * 1.143 Not surveyed      4.39 Y 

103 * 1.794 Not surveyed      4.39 Y 

106 * 1.102 Not surveyed      4.39 Y 

107 * 0.096 Not surveyed      4.39 Y 

114 3.424 36 43 27 4 0 74 10.51 Y 

132 1.31 Not surveyed      4.39 Y 

127* 0.16 Not surveyed      4.39 Y 

126* 0.03 Not surveyed      4.39 Y 

135 2.45 Not surveyed      4.39 Y 
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Patch no. Area (ha) No. HBTs No. Sml 
hollows 
–  

(1-10cm) 

No. Med 
hollows 

(11-20cm) 

No. Lge 
hollows 

(21-25cm) 

No. XLge 
hollows 

(>25cm) 

Total 
hollows 

Live HBT 
per ha 

Greater 
glider 
habitat 

(Yes/No) 

Total Greater Glider habitat (for patches with >1 live HBT per ha) 45.2 ha 

 
*Not surveyed due to time constraints. Regional ecosystem mapping was used to determine vegetation communities in the un-walked areas. HBT density in un-walked areas has been assumed to be the 
average for all the mixed eucalypt woodland patches in the surveyed areas (4.39 live HBT/ha)./ HBT density from other areas in the footprint with the same vegetation communities. 
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Threats to the species 

Threats within the Site Boundary currently include barbed wire fences. Two Greater Glider were recorded 
dead on barbed wire fences across the survey periods, and previous research suggests barbed wire fences 
kill Greater Gliders where they are erected in suitable habitat (van der Ree, 1999). Barbed wire fencing is 
also listed as a threat to Greater Gliders in the Conservation Advice for Greater Glider (TSSC, 2016a) 

Threats to the species in the region include: 

 Loss of hollow bearing trees and slow replacement of hollow bearing trees 

 Fire 

 Fragmentation 

 Loss of habitat. 

No recovery or threat abatement plans are in currently in place for this species. The following priority 
conservation actions are listed in the Commonwealth’s Approved Conservation Advice for Greater Glider 
(TSSC, 2016a): 

 Reduce the frequency and intensity of prescribed burns. 

 Identify appropriate levels of patch retention, habitat tree retention, and logging rotation in hardwood 
production. 

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

The Project will develop a fire management plan in consultation with the Queensland Fire and Emergency 
Service to manage bushfire risk as part of the anticipated conditions of approval from the DSDMIP. HBT will 
be avoided where possible and an offset will be provided for any significant residual impact on Greater Glider 
habitat. Connectivity will be maintained by keeping clearing widths as narrow as possible and providing 
crossing structures where this is not feasible. The Project is not inconsistent with the recovery objectives of 
the species. 

  

 

Plate 6-1 Greater Glider observed during spotlight surveys (Photo curtesy of Jasmine Vink). 
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6.1.2 Koala 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

The Koala is a (mainly) arboreal, medium-sized marsupial with a stocky body, large rounded ears, sharp 
claws and predominantly grey-coloured fur. The species displays sexual dimorphism (males generally are 
larger than females).  

Distribution 

 Distributed predominantly along the east coast of Australia from northern Queensland to the Eyre 
Peninsula west of Adelaide in South Australia 

 Known to inhabit inland areas of Queensland, although their populations are known to be more dense 
towards the coast. 

 Koala distribution across Australia have been altered due relocation and reintroduction into other 
areas outside of their original natural habitat.  

Important Populations 

The EPBC Act referral guidelines for the vulnerable Koala (DoE, 2014b) states there is no defined ‘important 
populations’ for Koala.  

Habitat 

The Koala is a leaf-eating specialist that feeds primarily during dawn, dusk or night. Its diet is restricted 
mainly to foliage of Eucalyptus spp.; however, it may also consume foliage of related genera, including 
Corymbia spp., Angophora spp.  and Lophostemon spp. The Koala may, at times, supplement its diet with 
other species, including Leptospermum spp. and Melaleuca spp. (DAWE, 2020b).  Koala habitat can be 
broadly defined as any forest or woodland containing species that are known Koala food trees, or shrubland 
with emergent food trees. The distribution of this habitat is largely influenced by land elevation, annual 
temperature and rainfall patterns, soil types and the resultant soil moisture availability and fertility. Preferred 
food and shelter trees are naturally abundant on fertile clay soils (DAWE, 2020b). Ideal habitat within the 
Gladstone Region of the project include woodlands dominated by the Eucalypt species; Queensland 
peppermint (E. exserta), Grey Gum (E. major), Yellow Box (E. melliodora), Coastal Grey Box (E. 
moluccana), Swamp Mahogany (E. robusta), Forest red gum (E. tereticornis ssp. tereticornis). 
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It is acknowledged that the severe bushfires of 2019/20 significantly impacted the combined Koala 
population of Qld, NSW and the ACT, with 12% of the Koala population within the fire extent (DAWE, 
2020b). As a result, Koala has been identified as high priority mammal species recommended for urgent 
management intervention to support ecological recovery (DAWE, 2020c). 

Known records (Wildlife Online and ALA) 

 There are 3,156 records in ALA for Koala in Queensland.  

 Three records lie within the Site Boundary, with one of these records being on the edge of the 
Development Footprint (along the powerline) (Table 6-4; Appendix A, Figure A-9). 

Table 6-4  Closest records for Koala (ALA) to the Site Boundary. 

Source 
of 
reco
rd 

Date RE Habitat description  Distance from Site 
Boundary 
(centre) (km) 

iNat 22/08/2017 11.12.2 Eucalyptus melanophloia woodland on igneous rocks 2.7 

Not listed 
(ALA) 

1770 8.12.7c Eucalyptus drepanophylla low woodland to open forest 
(6-20m tall). Corymbia citriodora may sometimes be 
codominant in the canopy 

5.6 

QPWS 07/06/2000 11.12.6a Eucalyptus crebra +/- Corymbia citriodora and/or E. 
acmenoides +/- Lophostemon suaveolens woodland to 
open forest 

11.9 

DERM 07/06/2000 11.12.6a Eucalyptus crebra +/- Corymbia citriodora and/or E. 
acmenoides +/- Lophostemon suaveolens woodland to 
open forest 

11.9 

Not listed 2000 11.12.6a Eucalyptus crebra +/- Corymbia citriodora and/or E. 
acmenoides +/- Lophostemon suaveolens woodland to 
open forest 

12.2 

Survey Records 

 Koala was recorded at 119 locations within the Site Boundary by direct sighting or through records of 
scat (across all survey periods). The majority of records were from surveys undertaken in the original 
footprint within Clark-Connors Range.  

 Seven (7) females were recorded with back young during the pre-wet 2020 survey, suggesting the 
population is self-sustaining. 

 The average density based on spotlighting transects (from Spring 2020) is around 0.07 Koalas per 
ha (note this is a rough estimate and is not statistically valid, with repeats and stratification of 
habitats required to make the estimate robust), however 0.07/ha fits within the average density for 
Central Queensland and is therefore likely to be approximately correct. The estimated density of 
koalas in Central Queensland is thought to lie between 0.01 to 2.5 koalas/ha. 

Habitat within the Development Footprint 

Across all survey periods, Koala was recorded in most Res within the Site Boundary. Suitable Koala habitat 
is found across the Development Footprint in the Eucalyptus crebra woodland and mixed eucalypt woodland. 
The Lophostemon woodland may also be habitat for Koala as this is a preferred food tree (Appendix A, 
Figure A- 9). The SEVT, Acacia woodland, Xanthorrhoea shrubland, Leptospermum shrubland are not 
dominated by eucalypts and are unlikely to be suitable habitat.  
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Koalas were recorded in non-remnant areas as well as remnant, although this result may not indicate a 
preference as the non-remnant areas contained better access so were surveyed more intensely.  

Koalas were most commonly recorded in the following Res: 

 8.12.7a- Corymbia citriodora +/- Eucalyptus portuensis +/- E. drepanophylla (or E. crebra) open 
forest on hill slopes and undulating plateaus, on Mesozoic to Proterozoic igneous rocks 

 11.12.1- Eucalyptus crebra woodland on igneous rocks 

 11.12.13- Eucalyptus crebra, Corymbia spp., E. acmenoides woodland on igneous rocks. Coastal 
hills. 

The Res used by koalas were generally dominated by the preferred food trees for koalas in Clarke-Connors 
Range, which is E. crebra (Melzer et al., 2018). The majority of the proposed Development Footprint is 
mapped as 11.12.1 and 11.12.13 which contain an abundance of koala food and habitat trees.  

The habitat quality in the remnant areas is mostly uniform and has little disturbance through weeds, clearing 
and grazing. Some of the non-remnant areas are more heavily grazed (and show the impacts of grazing 
such as build-up of dung, trampling, damage to trees) but nonetheless still contain remnant Koala habitat 
trees (which were observed to be used). 

The EPBC Act Referral Guidelines for the vulnerable Koala (DAWE, 2014a) Koala habitat assessment tool 
was used to determine the sensitivity, value and quality of the Project’s Development Footprint as Koala 
habitat, and assess whether it is critical to the survival of the species. The Koala habitat assessment results 
are shown in Table 6-5. The inland category was used for this assessment, as the Project Development 
Footprint is mapped within the inland zone on the Department of the Environment (2014) Koala context map 
- coastal and inland.  The Development Footprint had a score of 9, which indicates that the habitat is critical 
for the survival of Koala. 

Table 6-5  Koala habitat assessment 

Attribute Scores Inland Development Footprint score 

Koala 
occurrence 

+ 2 (high) Evidence of one or more Koalas within the 
last 5 years. 

Score = +2 

Adapted SAT surveys and nocturnal 
spotlighting were carried out in the 
Development Footprint over five days and four 
nights in September 2020.  There were 119 
records of Koala during the survey period.  

+1 
(medium) 

Evidence of one or more Koalas within 2 
km of the edge of the Development 
Footprint within the last 10 years. 

0 (low) None of the above 

Vegetation 
composition 

+ 2 (high) Has forest, woodland or shrubland with 
emerging trees with 2 or more known 
Koala food tree species, OR 1 food tree 
species that alone accounts for >50% of 
the vegetation in the relevant strata. 

Score = +2 

The Development Footprint contains woodland 
with two or more known Koala food tree 
species, including Eucalyptus tereticornis, E. 
crebra, E. drepanophylla and E. acmenoides.  

+1 
(medium) 

Has forest, woodland or shrubland with 
only 1 species of known Koala food tree 
present. 

0 (low) None of the above 

 

Habitat 
connectivity 

+ 2 (high) Area is part of a contiguous landscape ≥ 
1000 ha. 

Score = +2 
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Attribute Scores Inland Development Footprint score 

+1 
(medium) 

Area is part of a contiguous landscape < 
1000 ha, but ≥ 500 ha. 

The contiguous landscape patch containing the 
Development Footprint  is greater than 1,000 
ha. This area of habitat is located on Nebo-
Conners Range and is part of a contiguous 
landscape of 250,000 ha of suitable Koala 
habitat within 30 km of the Site Boundary.  

 

0 (low) None of the above. 

Key existing 
threats 

+ 2 (high) Little or no evidence of Koala mortality 
from vehicle strike or dog attack at present 
in areas that score 1 or 2 for Koala 
occurrence. Areas which score 0 for Koala 
occurrence and have no dog or vehicle 
threat present 

Score = +1 

The habitat patch has a degree of dog threat 
present, however this is not likely to be 
significant. Whilst undertaking field surveys, 
NGH ecologists recorded Wild Dog at one 
location within the Site Boundary.  

 

 

+1 
(medium) 

Evidence of infrequent or irregular Koala 
mortality from vehicle strike or dog attack 
at present in areas that score 1 or 2 for 
Koala occurrence, OR Areas which score 
0 for Koala occurrence and are likely to 
have some degree dog or vehicle threat 
present. 

0 (low) Evidence of frequent or regular Koala 
mortality from vehicle strike or dog attack 
in the study area at present, OR Areas 
which score 0 for Koala occurrence and 
have a significant dog or vehicle threat 
present. 

Recovery 
value 

+ 2 (high) Habitat is likely to be important for 
achieving the interim recovery objectives 
for the relevant context, as outlined in 
Table 1. 

Score = +2 

The habitat patch is within a large contiguous 
landscape patch of good quality and refugia 
habitat located on the Clark-Conners Range.  

 

 

+1 
(medium) 

Uncertain whether the habitat is important 
for achieving the interim recovery 
objectives for the relevant context, as 
outlined in Table 1. 

0 (low) Habitat is unlikely to be important for 
achieving the interim recovery objectives 
for the relevant context, as outlined in 
Table 1. 

                                                                                                                              Total Score = 9 

A total of 341.36 ha of critical Koala habitat will be impacted by the Development Footprint. 

Threats to the species 

Threats to the Koala population currently include: 

 Only one record of dog (a scat) was made during the Spring 2020 survey, suggesting a very low 
density of wild dogs and few predators for Koala. 

 Only one Koala was recorded with signs of chlamydia (in Spring 2020), suggesting the population is 
healthy (conforms with known disease levels for the regions’ population, Melzer et al., 2018). 
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No recovery or threat abatement plans are in place for Koala. The Commonwealth’s Approved Conservation 
Advice for Koala (TSSC, 2012) lists the following priority conservation actions: 

 Monitor progress of recovery actions. 
 Develop a planning protocol to be used in areas of Koala populations to prevent loss of important 

habitat. 

 Identify high conservation priority populations. 

 Develop and implement options of vegetation recovery and re-connection in regions containing 
fragmented koala populations. 

 Manage any known or emerging threats. 

The population in the Development Footprint has not been identified as a priority population. Clearing will 
mostly be linear so will not create barriers to movement of the species. The Project is not inconsistent with 
the conservation actions. 
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6.1.3 Squatter Pigeon (Southern) 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

Medium sized (30 cm) ground dwelling pigeon. They have black and white stripes on face and throat, black 
beaks, dark-brown irises, and dull purple legs and feet. Blue-grey skin around the eye is a distinguishing 
feature of the southern subspecies (Higgins and Davies,1996).  
 
Distribution 

 Squatter Pigeon occurs on the inland slopes of the Great Dividing Range.  
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 Their distribution extends Burdekin-Lynd Divide in central Queensland, west to Longreach and 
Charleville, east to the coast between Port Curtis and Proserpine, and south to West Wyalong in 
northern New South Wales (Higgins and Davies, 1996; Garnett and Crowley, 2000). 

 The subspecies has disappeared from the southern half of its historical range (Garnett and Crowley, 
2000). Formerly widespread and abundant in NSW and occurring at 34°S in parts of the Murray-
Darling Basin, its range has contracted markedly since the 1870s and the subspecies now only occurs 
north of 30° S. There have been few sightings in NSW since 1975 (Higgins and Davies, 1996; Cooper 
et al. 2014). 

Important Populations 

Important populations of this species are considered to be south of the Carnarvon Ranges and include: 

 populations occurring in the Condamine River catchment and Darling Downs of southern Queensland 

 the populations known to occur in the Warwick-Inglewood-Texas region of southern Queensland, and 

 any populations potentially occurring in northern NSW. 

The population within the Site Boundary is not part of any of the listed important populations. 

Habitat 

Habitat is generally defined as open-forests to sparse, open-woodlands and scrub that are: 

 mostly dominated in the overstorey by Eucalyptus, Corymbia, Acacia or Callitris species 

 remnant, regrowth or partly modified vegetation communities 
 within 3 km of water bodies or courses. 

Breeding habitat occurs on stony rises occurring on sandy or gravelly soils, within 1 km of a suitable, 
permanent waterbody (DAWE, 2021b). Core habitat is considered to be land zones 5 and 7 (Squatter Pigeon 
Workshop, 2011). Land zones 3 and 10 may be important for water where they are near Land Zones 5 and 7 
(Squatter Pigeon Workshop, 2011). Land zone 4 may also be suitable (Squatter Pigeon Workshop, 2011). 

The Squatter Pigeon (southern) is known to access suitable waterbodies to drink on a daily basis. 
Waterbodies suitable for the subspecies include permanent or seasonal rivers, creeks, lakes, ponds and 
waterholes, and artificial dams. It is estimated that approximately 95% of the Squatter Pigeon's (southern) 
diet consists of seeds. The subspecies mainly forages on seeds which have fallen to the ground from low 
vegetation, such as grasses, herbs and shrubs. Squatter Pigeons (southern) commonly forage along the 
sides of roads or along dusty tracks. The subspecies is also commonly seen foraging in and around 
stockyards, where they also pick seeds and ticks from the droppings of livestock and drink from stock 
troughs.  

Ground covering vegetation layer in foraging and breeding habitat is considerably patchy consisting of 
native, perennial tussock grasses or a mix of perennial tussock grasses and low shrubs or forbs. In QLD, 
foraging and breeding habitat is known to occur on well-draining, sandy or loamy soils on low, gently sloping, 
flat to undulating plains and foothills and lateritic (duplex) soils on low 'jump-ups' and escarpments (DAWE, 
2021b). The species prefers patchy, sparse grass cover with less than 30% cover (can be variable in areas) 
generally 30 – 40 cm in height (Squatter Pigeon Workshop, 2011). They prefer undulating to flat terrain 
rather than ranges (Squatter Pigeon Workshop, 2011). 

Known records (Wildlife Online and ALA) 

 2,133 records of Squatter Pigeon (southern) in Queensland. Of these records around 55% were 
recorded in non-remnant cleared areas. The remainder were recorded predominately in land zone 3 
(14.4%) and land zone 10 (8%) followed by land zone 11 (6%).  

 The closest record in ALA is 9.8 km from the Development Footprint (Appendix A, Figure A- 11) 
(Table 6-6). 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 101 

 This species has been recorded once within the Site Boundary on eBird (via ALA) in a heterogeneous 
polygon mapped as 8.12.7a/8.12.9 and another three times within a 30 km buffer of the Site 
Boundary. 

Table 6-6  Closest records of Squatter Pigeon to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site Boundary 
(centre) (km) 

ALA 1770 8.12.9 Eucalyptus tereticornis +/- Corymbia intermedia +/- 
Lophostemon suaveolens woodland on undulating 
uplands on Mesozoic to Proterozoic igneous rocks 

71 

eBird 12/11/2019 8.12.7a/8.12.9 Corymbia citriodora and Eucalyptus portuensis open 
forest to woodland 

9.9 

Birds 
Australia 

Not listed non-rem Cleared 17.7 

Birds 
Australia 

Not listed 8.12.7a/8.12.5 Corymbia citriodora and Eucalyptus portuensis open 
forest to woodland 

21.6 

eBird 28/09/2020 11.3.29a Eucalyptus crebra +/- Corymbia dallachiana +/- C. 
erythrophloia, E. moluccana woodland 

25.1 

Survey Records 

 This species was recorded 23 times within the Site Boundary. All records of this species recorded 
during the surveys were on tracks or cleared areas adjacent to 11.12.6 or 8.12.7 (Appendix A, 
Figure A- 11)  

 The majority of the records were centred around the homestead, near cattle feed troughs and water 
points.  

 Found in small (1-2 individuals) to larger flocks (up to 8 individuals). 

 All records were within a 2 km of water points or creeks. 

Habitat within the Development Footprint 

DAWE defines habitat for Squatter Pigeon as: 
 

 Breeding habitat - any remnant or regrowth open-forest to sparse, open-woodland or scrub 
dominated by Eucalyptus, Corymbia, Acacia or Callitris species, on sandy or gravelly soils (including 
but not limited to areas mapped as Queensland land zones 3, 5, 7) and within 3 km of a suitable, 
permanent or seasonal waterbody. 

 Foraging habitat - any remnant or regrowth open-forest to sparse, open-woodland or scrub 
dominated by Eucalyptus, Corymbia, Acacia or Callitris species, on sandy or gravelly soils (including 
but not limited to areas mapped as Queensland land zones 3, 5, 7) and within 1 km of a suitable, 
permanent or seasonal waterbody. 

 Dispersal habitat- any forest or woodland occurring between patches of foraging or breeding 
habitat that facilitates movement between patches of foraging habitat, breeding habitat and/or 
waterbodies, and areas of cleared land less than 100 metres wide linking areas of suitable breeding 
and/or foraging habitat. 

The majority of the Development Footprint is Eucalyptus crebra woodland. This community is dominated by 
Eucalyptus crebra with scattered Corymbia trachyphloia and Corymbia intermedia. Small patches of E. 
melanophloia dominated woodland are scattered throughout the E. crebra woodland. Grasses present in 
these communities consisted of Black-spear Grass (Heteropogon contortus) and Kangaroo Grass (Themeda 
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triandra). Habitat assessments in this woodland found that grass cover is on average around 60% (Plate 6-2) 
and the height of the grass is around 46 cm (mean). This suggests that the majority of the Eucalyptus crebra 
woodland has grass that is denser and taller than that preferred by the species. Concomitantly, the 
Eucalyptus crebra woodland is mostly on ridge tops and slopes on Land Zone 12, which is not the preferred 
Land Zone or landform for the species. Of the 2,133 records of Squatter Pigeon (southern) records in 
Queensland only 30 (1%) are within 11.12.1 or 11.12.2.  With these factors in mind and the fact that no 
Squatter Pigeons were recorded in this community during the walk through of the footprint (336 person hours 
of searching), it is unlikely that the Eucalyptus crebra woodland is habitat for Squatter Pigeon. 
 
Mixed eucalypt woodland occurs mostly on the eastern portion of the Development Footprint. It is dominated 
by a range of bloodwood and eucalypt species including Corymbia citriodora, E. crebra, E. acmenoides, C. 
trachyphloia, E. exserta, E. moluccana and E. tereticornis. The mid storey is sparse and is dominated by 
juvenile eucalypts and bloodwoods as well as Acacia spp., Tuckeroo (Cupaniopsis anacardoides), Native 
Cherry (Exocarpus cupressiformis) and Red Ash (Alphitonia excelsa). The ground storey was sparse and 
included native grasses and forbs such as Reed Grass (Arundinella nepalensis). Aristida latifolia, Blue Flax 
(Dianella caerulea), Wire Grass (Entolasia stricta), Themeda triandra. Cover was on average around 36% 
with grass height around 37cm (mean) (Plate 6-2). All of the records within the Site Boundary are adjacent to 
this vegetation community (mostly in cleared areas or adjacent to waterpoints). The two of the three Wildlife 
Online records within 30 km are also adjacent to this vegetation community (the third is in Land Zone 7 
which is not present in the Site Boundary). Given that this community has the preferred grass cover and has 
a greater diversity of sparse native grasses, it is likely that this community will be habitat for Squatter Pigeon. 
 
All the other vegetation communities do not fit the general habitat description for the species as they are 
closed (SEVT, Acacia woodland, Lophostemon woodland) or the ground storey is dense (Xanthorrhoea 
shrubland and Leptospermum shrubland). 
 
Foraging and breeding habitat for this species is shown in Appendix A, Figure A- 11. All mixed eucalypt 
woodland within 1 km of a waterpoint (artificial or natural) or waterway (Stream Order 2 and above) was 
mapped as breeding habitat. All mixed eucalypt woodland within 3 km of a waterpoint (artificial or natural) or 
waterway (Stream Order 2 and above) was mapped as foraging habitat.  
 
The habitat outside the Development Footprint has not been ground truthed at a fine scale, therefore a 
precautionary approach has been taken with mapping potential habitat within the Site Boundary. All remnant 
and regrowth woodland within 1 km (breeding) and 3 km (foraging) of a waterbody or watercourse has been 
mapped as potential habitat (as per DAWE definition), but it is likely that many of these areas have grass 
cover and density that is not suitable for Squatter Pigeon.   
 
No specific habitat critical for the survival of the species has been declared but DAWE considers habitat 
critical to the survival of the species as areas that are necessary for activities foraging, breeding, roosting 
and dispersal (among others). A maximum of 16.39 ha of suitable breeding habitat and 32.35 ha of foraging 
habitat for Squatter Pigeon will be impacted by the Project.  
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Plate 6-2 Eucalyptus crebra habitat with dense grass in the understorey (left). Mixed eucalypt woodland habitat with a 
sparse grassy understorey (right). 

Threats to the species 

The current threats to Squatter Pigeon within the Site Boundary include predation by dogs but only one 
record of dog (a scat) was made during the Spring 2020 survey, suggesting a very low density of wild dogs. 

No recovery or threat abatement plans are in place for Squatter Pigeon. The following priority conservation 
actions are listed in the Commonwealth’s Approved Conservation Advice for Squatter Pigeon (southern) 
(TSSC, 2015c): 

 Raise awareness of the squatter pigeon (southern) within the local community, particularly among 
land managers. 

 Protect and rehabilitate areas of vegetation that support important sub-populations. 
 Develop and implement a stock management plan for key sites.  

 Protect sub-populations of the listed subspecies through the development of covenants, 
conservation agreements or inclusion in reserve tenure. 

The Development Footprint does not include an important sub-population. The Project is not inconsistent for 
the conservation actions for the species. 
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6.1.4 White-throated Needletail 

Listing Status 

EPBC Act: Vulnerable, Migratory   NC Act: Vulnerable 

Description 

The White-throated Needletail is a large (20 cm in length and approximately 115–120 g in weight) swift with 
a thickset, cigar-shaped body, stubby tail and long pointed wings. Sexes are alike, with no seasonal 
variation, and juveniles are separable with good visibility. The adults have a dark-olive head and neck, with 
an iridescent gloss on the crown; the mantle and the back are paler, greyish; and the upperwings are 
blackish, sometimes with a greenish gloss, with a contrasting white patch at the base of the trailing edge; the 
uppertail is black with a greenish gloss. The face is dark-olive with a narrow, white band across the forehead 
and lores and a white patch on the chin and throat. The underparts are generally dark-olive except for a U-
shaped band across the rear flanks, the vent and the undertail coverts, and the undertail is black with a 
greenish gloss. The underwing is black brown with glossy grey-brown flight feathers. The bill is black, the 
eyes black-brown and the legs and feet are dark grey, sometimes with a pinkish tinge. 

Juveniles are generally similar to adults, but in good views can be separated by being generally duller, with 
little gloss to the plumage; the pale saddle is duller, contrasting less with the head, neck and uppertail; and 
the white band across the forehead and white patches on the upperwings and the vent and undertail coverts 
are all less prominent and duller (Higgins, 1999).  

Distribution 

 The White-throated Needletail is widespread in eastern and south-eastern Australia 
(Barrett et al., 2003; Blakers et al., 1984; Higgins, 1999). 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 

 There are no published estimates of the extent of occurrence of the White-throated 
Needletail in Australia. The estimated global extent of occurrence is 1,000,000–
10,000,000 km² (Birdlife International, 2007).  

 The area of occupancy of the White-throated Needletail in Australia has been 
estimated at 126,200 km².  

 The species occurs at numerous and widespread sites in eastern Australia.  

 There are no current captive populations of this species and none have been 
reintroduced into the wild.  

Important Populations 

There has been no declaration of what constitutes an important population for White-throated Needletail by 
DAWE. The EPBC Act Significant Impact Guidelines 1.1 (DoE 2013a), define an important population of a 
‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 
 necessary for maintaining genetic diversity; and/or 

 near the limit of the species range. 
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The species occurs widely across eastern Australia and is commonly recorded down the east coast. It does 
not breed in Australia. The Site Boundary is not located near the edge of the species range. All of the 
individuals recorded along the east coast are likely to be one population so it is unlikely to be a key source 
population or important for maintaining genetic diversity. It is unlikely that the population is an important 
population using the above definition. 

Habitat 

 In Australia, White-throated Needletails almost always forage aerially, at heights up 
to ‘cloud level’ using updrafts such as those along ridges, cliffs, sand dunes, smoke 
from bush fires and in whirlwinds. 

 Forage above a wide variety of habitats ranging from heavily treed forests to open 
habitats, such as farmland, heathland or mudflats (Learmonth, 1951; McDonald, 
1938; Tarburton, 1993; Templeton, 1991) 

 Occasionally forage much closer to the ground in open habitats, once as low as 
about 15 cm in a coastal saltworks (Watson, 1955).  

 Has been recorded foraging over recently disturbed areas, such as forest that has 
been recently cleared or burnt, or above paddocks as they are being ploughed or 
slashed (Blakers et al., 1984; Bravery, 1971).  

 They often forage along the edges of low pressure systems, which both lift their food 
sources and assist with their flight, and it is said that they follow these systems 
across Australia (Boehm, 1939).  

 They seldom alight on the ground or vertical substrates to catch insects (Carlyle, 
1982; McCaskill, 1943; Quested, 1980).  

 The species has been recorded roosting in trees in forests and woodlands, both 
among dense foliage in the canopy or in hollows (Corben et al., 1982; Day, 1993; 
Quested, 1982; Tarburton, 1993) 

 Breeds in Siberia and Japan and migrates to Australia in its non-breeding season. It 
usually arrives in Queensland moving southward in October and northward in March 
or April (Higgins, 1999; Menkhorst et al., 2017).  

Known records (Wildlife Online and ALA) 

 There are many records down the east coast of Australia for this species.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 21.4 km north-east near the Peaks (Table 6-7). 

Table 6-7  Closest records of White-throated Needle-tail to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site 
Boundary 
(centre) 
(km) 

BA 19/11/1980 8.12.22 Eucalyptus drepanophylla and/or Corymbia clarksoniana 
+/- C. erythrophloia +/- E. platyphylla +/- E. exserta +/- C. 
trachyphloia woodland on hills and ranges at low to 
moderate altitudes in drier areas 

21.4 

CLO 10/11/2015 water Over water 40.6 

BA Not listed non-rem cleared grazing land 53.4 

BA Not listed non-rem cleared grazing land 53.4 

BA Not listed non-rem cleared grazing land 53.4 
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Survey Records 

This species has been recorded more than 18 times (218 individuals) during surveys within the Site 
Boundary. 

Habitat within the Development Footprint 

This species is almost entirely aerial and is likely to forage above the entire Development Footprint. The 
species is known to alight mostly in dense foliage in the canopy or in hollows. Roosting habitat is most likely 
to be areas of mixed eucalypt woodland with denser canopy and a greater number of hollows. Habitat for this 
species is mapped in Appendix A, Figure A- 16.  

A total of 399.1 ha of habitat for foraging over will be cleared for the Project, along with 48.75 ha of potential 
roosting habitat. 

Threats to the species 

There are currently no known threats to White-throated Needle-tail in the Site Boundary. Threats that may be 
present in the region include habitat clearance, decreased food availability, collision with wind turbines (in 
wind farms that are planned to be installed nearby), collisions with powerlines and other infrastructure.  

No recovery or threat abatement plans are in place for this species. The following priority conservation 
actions are listed in the Commonwealth’s Approved Conservation Advice (TSSC, 2019): 

 Work with governments in East Asia to minimise destruction of breeding habitat. 

 Identify and protect important habitats in Australia. 

 Enhance existing monitoring programs. 

 Improve knowledge of potential threatening processes such as wind turbines and overhead wires. 

The population within the Development Footprint is not considered an important population and breeding 
habitat is not found within Australia. The Project is not inconsistent for the conservation actions for the 
species. 

During Project operation there is potential for White-throated Needletail to collide with turbines during the 
summer months when the species may be present at Lotus Creek. The impact is expected to be minor as 
this species uses a range of habitats and is widespread across Eastern Australia.  

Operational monitoring data from 15 wind farms in Victoria between 2003-2018 only recorded five White-
throated Needletails dead as a result of turbine strike. This species is not considered to be particularly prone 
to turbine strike, being a relatively mobile species and often flying at heights well above RSA. The 
Conservation Advice for the species (TSSC, 2019) acknowledges collision with wind turbines as a threat, 
although of low severity and affecting a small number of birds (Hull, 2013a).  

Prior to its recent listing as threatened under the EPBC Act, and following the draft referral guidelines for 
migratory species under the EPBC Act (DoE 2015) an ecologically significant proportion of the population of 
White-throated Needletail is estimated to be 10 birds (0.1% of the total population using the lower population 
estimate of 10,000 birds). A review of this significant impact threshold will be made under an adaptive 
management framework following further information on the species being available in subsequent BUS 
monitoring, and the potential impact from other wind farms becomes available. 
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6.1.5 Corben’s Long-eared Bat 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

Relatively large for a microbat with a head to body length of up to 75mm and a forearm length of up to 
50mm. Females typically weigh more than males, up to 21g (DoE, 2013b). They are a light brown colour on 
the back, have a lighter stomach colour and long distinct ears. 

Distribution 

N. corbeni occurs in southern central Queensland, central western New South Wales, north western Victoria 
and eastern South Australia. Most of the species’ range occurs within the Murray Darling Basin.  

Important Populations 

No important populations have been declared for this species. The EPBC Act Significant Impact Guidelines 
1.1 define an important population of a ‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 
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 necessary for maintaining genetic diversity; and/or 
 near the limit of the species range. 

The core range of this species is in the southern Brigalow Belt. The Development Footprint is outside the 
Australian Bat Societies distribution for this species and no bats were recorded, despite trapping and the use 
of bat detectors. It is unlikely that this species occurs within the Site Boundary so no important populations 
are considered to be present. 

Habitat 

 N. corbeni are insectivorous, hunting prey aerially, by foliage gleaning or by hunting on the ground.  

 Prey includes a variety of insects such as moths, beetles, grasshoppers and crickets. They 
predominately forage around groups of the trees in the landscape and share this foraging ground with 
members of their own species and others (DoE, 2013b).  

 Roost alone in dead trees, dead hollows or branches of live trees or under bark.  

 Highly mobile, choosing a new roost site almost nightly. 

 Found in a variety of woodland habitat including brigalow, ironbark/cypress woodlands, buloke 
woodlands, mallee and river red gum forest.  

 Most common in the iron bark/cypress pine woodlands in large stands of vegetation.  

 Prefer areas with a distinct tree canopy with a dense mid and understory.  
 Breeding colonies consisting of 10-20 bats have been found in dead trees including ironbarks, cypress 

and buloke.  

Known records (Wildlife Online and ALA) 

 There are 17 records in ALA for Corben’s Long-eared Bat within Queensland, mostly 
south of Bundaberg.  

 There are no WO or ALA records within the Site Boundary. 
 The closest record lies around 319 km south, near Expedition National Park (Table 

6-8). 

 The Australian Bat Society considers the Corben’s Long-eared Bat distribution to end 
at inland of Bundaberg.  

 The Development Footprint lies on the edge of the DAWE modelled distribution for 
the species. 

Table 6-8  Closest records of Corben’s Long-eared Bat to the Site Boundary. 

Source 
of 
reco
rd 

Date RE Habitat description  Distance from 
Site 
Boundary 
(centre) (km) 

DSITI 27/11/2002 11.10.13a Eucalyptus cloeziana +/- E. melanoleuca +/- Corymbia 
bunites +/- E. sphaerocarpa woodland to open forest. 

319.1 

DSITI 27/11/2002 11.10.13a Eucalyptus cloeziana +/- E. melanoleuca +/- Corymbia 
bunites +/- E. sphaerocarpa woodland to open forest. 

319.1 

DERM 23/01/2014 11.3.39 Eucalyptus melanophloia +/- E. chloroclada open 
woodland on undulating plains and valleys with sandy 
soils. 

323.3 

DSITI 29/03/2000 11.3.25 Eucalyptus tereticornis or E. camaldulensis woodland 
fringing drainage lines 

341.9 

DSITI 01/02/2002 11.5.21 Corymbia bloxsomei +/- Callitris glaucophylla +/- 
Eucalyptus crebra +/- Angophora leiocarpa woodland on 
Cainozoic sand plains and/or remnant surfaces 

459.0 
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Survey Records 

 This species was not recorded within the Site Boundary. 

 88 nights of harp trapping as conducted to detect this species. 

Habitat within the Development Footprint 

The preferred habitat is box/ironbark/cypress woodland in remnant vegetation communities. These 
communities are not present in the Development Footprint. Further, the Development Footprint is outside the 
current distribution for the species provided by the Australian Bat Society (2021) which suggests that 
distribution ends south of Biloela. The DAWE modelled ‘may occur’ distribution for the species ends within 
the Site Boundary. Given the lack of habitat and that the current known distribution is hundreds of kilometres 
south, it is unlikely that the species occurs within the Development Footprint. No habitat has been mapped 
for this species in the Development Footprint. 

Threats to the species 

This species is unlikely to occur within the Development Footprint so threats from the Project have not been 
considered. 

References 

The following documents and references were considered in the preparation of this section: 

 Australian Bat Society, 2021. BatMap. URL: https://www.ausbats.org.au/batmap.html 
 DoE 2013b Species Profile and Threats Database: Nyctophilus corbeni — Corben’s Long-eared Bat, 

URL: http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=83395 

 TSSC 2015a. Conservation Advice, Nyctophilus corbeni. URL: 
http://www.environment.gov.au/biodiversity/threatened/species/pubs/83395-conservation_advice-
01102015.pdf 

6.1.6 Northern Quoll 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

The Northern Quoll is the smallest of the four Australian quoll species. It has a pointy snout and reddish 
brown fur, with a cream underside. It has white spots on its back and rump and a long, sparsely-furred, 
unspotted tail (Oakwood, 2008). The tail length ranges between 202 and 345 mm. The hindfeet have striated 
pads and five toes (Oakwood,  2008). Northern Quolls can weigh up to 1.2 kg, with the males (usually 
between 400 to 900 g) (Braithwaite & Begg, 1995) being larger than the females (usually 300 to 500 g) 
(Braithwaite & Begg 1995, TSSC 2005). It is the most arboreal and aggressive of the four quoll species, and 
its faeces and body smell strongly (Braithwaite & Begg 1995). 

Distribution 

 The Northern Quoll was historically common across northern Australia, occurring almost continuously 
from the Pilbara, Western Australia, to near Brisbane, Queensland (Braithwaite & Griffiths, 1994).  

 Now occurs in five regional populations across Queensland, the Northern Territory and Western 
Australia, both on the mainland and on offshore islands. 

 In Queensland the Northern Quoll is known to occur as far south as Gracemere and Mt Morgan, south 
of Rockhampton, as far north as Weipa in Queensland and extends as far west into central 
Queensland to the vicinity of Carnarvon Range National Park (McGoldrick, 2013; Woinarski et al., 
2008).  
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 There are occasionally records as far south in Queensland as Maleny on the Sunshine Coast (Qld 
DERM, 2009).  

 The species is highly fragmented in the state. 

 Local populations are still persisting in the central Queensland coast and in Northern Queensland 
despite the presence of Cane Toads (Rhinella marina) with recent Northern Quoll records coming 
from around Proserpine, Midge Point, Eungella and Cape Upstart (Woinarski et al., 2008). 

Important Populations 

EPBC Act referral guideline for Northern Quoll (DoE, 2016) state that populations important for the long-term 
survival of the Northern Quoll are populations which are: 

 high density quoll populations, which occur in refuge-rich habitat critical to the survival of the 
species, including where cane toads are present 

 occurring in habitat that is free of cane toads and unlikely to support cane toads upon arrival i.e. 
granite habitats in WA, populations surrounded by desert and without permanent water 

 subject to ongoing conservation or research actions i.e. populations being monitored by government 
agencies or universities or subject to reintroductions or translocation. 

There is no evidence of a Northern Quoll population within the Site Boundary. Cane toads were frequently 
observed within the Site Boundary.  

Habitat 

 The Northern Quoll occupies a diversity of habitats across its range which includes rocky areas, 
eucalypt forest and woodlands, rainforests, sandy lowlands and beaches, shrubland, grasslands and 
desert (Threatened Species Scientific Committee, 2005).  

 Also known to occupy non-rocky lowland habitats such as beach scrub communities in central 
Queensland.  

 Habitat generally encompasses some form of rocky area for denning purposes with surrounding 
vegetated habitats used for foraging and dispersal. Rocky habitats are usually of high relief, often 
rugged and dissected but can also include tor fields or caves in low lying areas such as in Western 
Australia.  

 Eucalypt forest or woodland habitats usually have a high structural diversity containing large diameter 
trees, termite mounds or hollow logs for denning purposes. Dens are made in rock crevices, tree holes 
or occasionally termite mounds (Threatened Species Scientific Committee, 2005). 

 Occasionally occur around human dwellings and campgrounds. Northern Quolls appear to be most 
abundant in habitats within 150 km of the coast (Braithwaite & Begg, 1995). 

 Recent surveys throughout Queensland have suggested Northern Quolls are more likely to be present 
in high relief areas that have shallower soils, greater cover of boulders, less fire impact and were closer 
to permanent water (Woinarski et al., 2008). 

 Rocky habitats support higher densities and/or longer lived individuals within the species range, due to 
more protection from predators, better nutrition and less exposure to agricultural practices (Burnett, 
1997; Oakwood 2000). Rocky habitats also supported a higher density of Northern Quoll dens 
(Oakwood, 1997 in Oakwood 2000). Breeding success is higher in animals that have a den near a 
creek line (Braithwaite & Begg, 1995). 
 

Known records (Wildlife Online and ALA) 

 There are 606 records of this species in ALA (which includes some WO records) from across 
Queensland. The vast majority are from north of Mackay. 

 This species has not been recorded within the Site Boundary 
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 There is a total of one ALA and WO record of Northern Quoll within 50 km of the Site Boundary. This 
record is from 1969 and is in an area that is currently non-remnant (Table 6-9). 

Table 6-9  Closest records of Northern Quoll to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance 
from Site 
Boundary 
(centre) 
(km) 

DEHP 01/01/1969 non-rem  42.6 

DEHP 01/01/1929 11.1.1 Sporobolus virginicus 
grassland on marine clay 
plains 

89.6 

DEHP 01/01/1990 shallow  93.6 

DERM 23/08/2011 8.12.23 Eucalyptus moluccana 
woodland on elevated 
tablelands on Mesozoic to 
Proterozoic igneous rocks 

112.8 

DERM 06/06/2011 8.12.23 Eucalyptus moluccana 
woodland on elevated 
tablelands on Mesozoic to 
Proterozoic igneous rocks 

113.0 

Survey Records 

 This species was not recorded within the Site Boundary. 

 228 nights of camera trapping, 148 hours of spotlighting and 220 hours of active searching (including 
for scats) was undertaken over three surveys (2019 and 2020) in suitable habitat, and this species 
was not recorded. 

 Detailed surveys (August 2021) of the Development Footprint identified 573 hollow logs and 36 rock 
piles or crevices for signs of scat. None were found. 

Habitat within the Development Footprint 

Northern Quoll have broad habitat requirements and occur in a wide range of habitats. Rocky areas with 
crevices and hollow logs suitable for Northern Quoll were recorded across the Development Footprint. All of 
the vegetation communities recorded in the Development Footprint are considered suitable for Northern 
Quoll (Appendix A, Figure A- 13). However, the closest recent record (from the past 30 years) is more than 
100 km away, in a protected area. The closest record is from 1969, in an area that is now cleared. Camera 
traps were deployed in 29 locations across the Site Boundary for 228 nights and did not detect this species. 
Additionally, every rocky outcrop and hollow log within the Development Footprint was surveyed (except in 
those small areas stated in Section 4.2.8) for scat, with none were found. Given the lack of nearby records 
and no detection of the species despite considerable effort, it is unlikely that the species is present. 
Nonetheless, habitat mapping for Northern Quoll is in Appendix A, Figure A- 13. 

A maximum of 399.1 ha of suitable habitat for Northern Quoll will require removal for the project, but this 
habitat is not expected to be utilized by Northern Quoll.  

Threats to the species 

Threats to the species in Queensland include (Hall and Ward, 2010): 

 Cane toads 

 Predation by introduced predators 

 Inappropriate fire regimes 
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 Habitat degradation 

 Habitat destruction 

 Weeds 

 Disease 
 Hunting 

 Fragmentation. 

The current threats to the species within the Site Boundary include: 

 Cane Toads 

 Predation by wild dogs 

 Vehicles on tracks and roads 

 Poisoning by baits left for dogs (if conducted). 

The National Recovery Plan for the Northern Quoll Dasyurus hallucatus (Hill and Ward, 2010) has the 
following recovery objectives: 

 protecting key populations from colonization by cane toads and cats (especially through quarantine of 
offshore islands) 

 fostering recovery of populations that have collapsed following cane toad arrival 

 managing secure populations (including captive and translocated) 

 identifying and managing the threats to the northern quoll in the absence of cane toads 
 raising public awareness and native support of northern quoll in the absence of cane toads 

 raising public awareness and active support of northern quolls and enhancement of cane toad 
management, including quarantine 

The Development Footprint does not contain a key population and cane toads are present within the Site 
Boundary. The Project is not inconsistent for the conservation actions for the species. 
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(Dasyurus hallucatus). Available from: 
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2008. Surviving the toads: patterns of persistence of the northern quoll Dasyurus hallucatus in 
Queensland. Report submitted to the Natural Heritage Trust Strategic Reserve Program 
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6.1.7 Collared Delma 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

The Collared Delma is endemic to Queensland and is the smallest member of the family Pygopodidae. The 
species is generally uniform brown; but with belly shields that are darker at the margins, and a dark-brown 
banded head and neck with cream-yellow interspaces. The species has a maximum snout -vent length of 7 
cm and maximum total length of approximately 19 cm (Peck & Hobson, 2007). The species’ average weight 
is about 2 g, making it one of the smallest members of the Pygopodidae family. The mid-body scales are in 
16 rows. The snout is short and blunt (Cogger, 2000). 

Distribution 

 The species has been recorded at the following sites (Davidson, 1993; Peck & Hobson, 2007): 
o The Bunya Mountains (approximately 200 km north-west of Brisbane) 
o Blackdown Tablelands National Park (approximately 200 km west of Rockhampton) 
o Expedition National Park (Central Queensland) 
o Western Creek, near Millmerran (approximately 200 km south-west of Brisbane) 
o the Toowoomba Range. 

 A large concentration of records are from the western suburbs of Brisbane, including  
Kenmore, Pinjarra Hills, Anstead, Mt Crosby, Lake Manchester & Karana Downs 
(Davidson, 1993; Peck & Hobson, 2007). 

 The Development Footprint lies outside the DAWE modelled distribution for the 
species. 

Important Populations 

The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPC, 2011c) lists 
important habitat as a surrogate for important population. Habitat is considered important if it is: 

 habitat where the species has been identified during a survey 

 near the limit of the species’ known range 

 large patches of contiguous, suitable habitat and viable landscape corridors 
(necessary for the purposes of breeding, dispersal or maintaining the genetic 
diversity of the species over successive generations) 

 a habitat type where the species is identified during a survey, but which was 
previously thought not to support the species. 

The species was not recorded within the Site Boundary, which is also outside the species known range, so is 
not likely to be important habitat. 

Habitat 

 The Collared Delma normally inhabits eucalypt-dominated woodlands and open-forests in 
Queensland Regional Ecosystem Land Zones (LZ) (Brigalow Belt Reptiles Workshop, 2010): 

o LZ 3 - Alluvium (river and creek flats) 
o LZ 9 - Undulating country on fine-grained sedimentary rocks 
o LZ 10 - Sandstone ranges. 

 Regional ecosystems (REs) include (Brigalow Belt Reptiles Workshop, 2010): 

o RE 11.3.2 - Poplar Box (Eucalyptus populnea) woodland on alluvial plains. 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 114 

o RE 11.9.10 - Poplar Box/ Brigalow (Acacia harpophylla) open-forest on fine-grained 
sedimentary rocks. 

o RE 11.10.1 - Lemon-scented Gum (Blue Spotted Gum) (Corymbia citriodora) open forest on 
coarse-grained sedimentary rocks 

o RE 11.10.4 - Gum-topped Ironbark (Eucalyptus decorticans), Budgeroo/ Brown Hazelwood 
(Lysicarpus angustifolius) +/- Eucalyptus species, Corymbia species, Acacia species 
woodland on coarse-grained sedimentary rocks. 

 The species prefers sites which are predominantly native grasses, such as Kangaroo Grass 
(Themeda triandra), Barbed-wire Grass (Cymbopogon refractus), Wiregrass (Aristida sp.) and 
Lomandra (Lomandra sp.) (Peck & Hobson, 2007): 

 The presence of rocks, logs, bark and other coarse woody debris, and mats of leaf 
litter (typically 30–100 mm thick) appears to be an essential characteristic of the 
Collared Delma microhabitat and is always present where the species occurs 
(Brigalow Belt Reptiles Workshop, 2010; Davidson, 1993). This may be the limiting 
factor for the Collared Delma recolonising in recently burnt areas (Peck, 2003). 

 One individual at Mount Crosby was sighted moving through short grass. All 
specimens found at Mount Crosby were on the soil surface, suggesting the species is 
not adapted to digging and life underground (Porter, 1998). 

 At Mount Crosby, lizards showed a preference for larger than average rocks 
(preferred average 172 cm) and vegetation cover lower than that available (preferred 
average 31%). Pitfall trapping captured lizards in vegetation some distance from 
rocky outcrops, suggesting the species is not totally reliant on rocky habitat (Porter, 
1998). 

 Whilst Collared Delmas are often found associated with small rocks, the presence of 
small rocks is not an essential habitat characteristic (Brigalow Belt Reptiles 
Workshop, 2010). 

Known records (Wildlife Online and ALA) 

 There are 68 records of this species in ALA within Queensland, all of which are south of 
Rockhampton. 

 This species has not been recorded within the Site Boundary. 

 There are no records of Collared Delma within 30 km of the Site Boundary between 1881 and 2021. 
 The closest record to the Site Boundary is approximately 160 km south of the Site Boundary and 

was recorded in 1997 (Table 6-10). 

Table 6-10  Closest records of Collared Delma to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary 
(centre) (km) 

QPWS 24/11/1997 11.10.13a Eucalyptus cloeziana +/- E. melanoleuca +/- 
Corymbia bunites +/- E. sphaerocarpa 
woodland to open forest. 

160.5 

DEHP 23/5/1770 non-rem  203.1 

AM Not listed non-rem  219.3 

QM 08/12/2010 12.9-10.24 Eucalyptus suffulgens open forest on 
sedimentary rocks 

284.3 

QPWS 08/12/2010 12.9-10.24 Eucalyptus suffulgens open forest on 
sedimentary rocks 

284.3 
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Survey Records 

 This species was not recorded within the Site Boundary. 
 220 person hours of active searching in suitable habitat was undertaken, however the species was 

not recorded. 

Habitat within the Development Footprint 

The Development Footprint contains some areas with suitable micro-habitat features for this species 
including rocky ridges with low cover and debris (leaf litter, logs etc). Rocky areas were mapped within the 
Development Footprint however, the Development Footprint lies outside the DAWE modelled distribution for 
the species (although the 10 km buffer on the Site Boundary does fall within the modelled distribution). 
Further, the Development Footprint mostly lies on Land Zone 12 (hills and lowlands on igneous rocks) which 
is not the preferred geology for the species, based on the known DAWE habitat description and the records 
of the species. Although suitable micro-habitat features exist within the Development Footprint, it is unlikely 
that the species is present in the Development Footprint as it is outside the species known range. No habitat 
has been mapped for this species. 

Threats to the species 

Threats to the species in Queensland include (DEWHA, 2008): 

 habitat loss through clearing for agriculture 
 habitat degradation by overgrazing by stock 

 removal of rocks, course woody debris and ground litter 

 use of agricultural chemicals 

 predation by feral Cats (Felis catus) and Foxes (Vulpes vulpes) 

 weed invasion. 

No recovery or threat abatement plans are in currently in place for this species. The following priority 
conservation actions are listed in the Commonwealth’s Approved Conservation Advice for Collared Delma 
(DEWHA, 2008a): 

 Monitor known populations to identify key threats. 

 Identify sites of high conservation priority. 

 Protect areas of habitat that contain populations/occurrences of the Collared Delma. 
 Ensure road widening and maintenance activities in areas where the Collared Delma 

 occurs do not adversely impact on known populations. 

 Investigate formal conservation arrangements, such as covenants or inclusion in reserve 

 tenure. 

 Develop and implement a suitable fire management strategy for the Collared Delma. 

 Provide for a 50 m buffer during prescribed burns in known species habitat. 
 Encourage mosaic burns outside the buffer zone to prevent high intensity wildfire in species habitat. 

 Provide maps of known occurrences to local and state rural fire services and seek inclusion of 
mitigative measures in bush fire risk management plans, risk register and/or operation maps. 

 Raise awareness of the Collared Delma within the local community, in particular among landowners, 
developers and landscape suppliers. 

This species is unlikely to occur within the Site Boundary and will not be impacted by the Project so it is not 
expected the Project will impact on the recovery of this species. 

References 

The following documents and references were considered in the preparation of this section: 

 Atlas Living Australia (ALA), accessed 2021. https://www.ala.org.au/  
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 Cogger, H.G. 2000. Reptiles and Amphibians of Australia - 6th edition. Sydney, NSW: Reed New 
Holland. 

 Davidson, C. 1993. Recovery Plan for the Collared Legless Lizard (Delma torquata). Page(s) 1-10. 
Brisbane, Queensland: Department of Environment and Heritage. 

 DEWHA 2008a. Approved Conservation Advice for Delma torquata (Collared Delma). Canberra: 
Department of the Environment, Water, Heritage and the Arts. Available from: 
http://www.environment.gov.au/biodiversity/threatened/species/pubs/1656-conservation-advice.pdf. 

 Peck, S. & Hobson, R. 2007. Survey results and management options for the Collared Delma (Delma 
torquata) along the proposed Toowoomba Bypass, Toowoomba Range, South-east Queensland, 
November 2006. Queensland Parks and Wildlife Service. 

6.1.8 Yakka Skink 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

The Yakka Skink is a pale fawn reptile growing to 40 cm. It has a broad dark brown to black stripe from nape 
to tail bordered on either side by a narrow, pale fawn back/side stripe. Dark brown to pale brown to reddish-
brown scales on the flanks form a faintly variegated orange-brown pattern. The throat is cream-yellow in 
colour, with blackish flecks/spots, and the chest and abdomen are yellow-orange (Cogger, 2000). This skink 
is often described as robust and around the same size as a Blue Tongue Lizard (Tiliqua scincoides) making 
it one of the largest skinks in sub-humid to semi-arid eastern Queensland (TSN, 2008). 

Distribution 

The known distribution of the Yakka Skink extends from the coast to the hinterland of sub-humid to semi-arid 
eastern Queensland. This vast area covers portions of the Brigalow Belt (North and South), Mulga Lands, 
South-east Queensland, Einasleigh Uplands, Wet Tropics and Cape York Peninsula Biogeographical 
Regions. Locations range from the Queensland/New South Wales border to Mungkan Kandju National Park 
(NP) on Cape York Peninsula, and from Bundaberg and the region west of Gympie to Mariala NP west of 
Charleville (Brigalow Belt Reptiles Workshop, 2010; Cogger, 2000; Wilson & Knowles, 1988).  

Important Populations 

The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPC, 2011c) lists 
important habitat as a surrogate for important population. Habitat is considered important if its: 

 habitat where the species has been identified during a survey 

 near the limit of the species’ known range 

 large patches of contiguous, suitable habitat and viable landscape corridors 
(necessary for the purposes of breeding, dispersal or maintaining the genetic 
diversity of the species over successive generations) 

 a habitat type where the species is identified during a survey, but which was 
previously thought not to support the species. 

The majority of the records for this species lie south of Rockhampton so if found within the Site Boundary, 
the population could be considered important.  

Habitat 

 The Yakka Skink is known to occur in open dry sclerophyll forest, woodland and scrub (Brigalow Belt 
Reptiles Workshop, 2010; Cogger, 2000; Wilson & Knowles, 1988). The core habitat of this species is 
within the Mulga Lands and Brigalow Belt South Bioregions (TSN, 2008). 
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 The Yakka Skink is commonly found in cavities under and between partly buried rocks, logs or tree 
stumps, root cavities and abandoned animal burrows (Brigalow Belt Reptiles Workshop, 2010; TSN, 
2008). The species often takes refuge in large hollow logs and has been known to excavate deep 
burrow systems, sometimes under dense ground vegetation (Cogger, 2000; Ehmann, 1992; Wilson & 
Knowles, 1988). In cleared habitat, this species can persist where there are shelter sites such as raked 
log piles, deep gullies, tunnel erosion/sinkholes and rabbit warrens. The species has also been found 
sheltering under sheds and loading ramps (Brigalow Belt Reptiles Workshop 2010; TSN 2008). This 
species is not generally found in trees or rocky habitats (Chapple, 2003). 

 The species is known is occur in Land Zones 3, 4, 5, 7, 9 and 10 (Brigalow Belt Reptiles Workshop, 
2010). 

 The species is generally not found in rocky habitat (Chapple, 2003) 

Known records (Wildlife Online and ALA) 

 There are 55 records of Yakka Skink in ALA for Queensland, 44 of which are south of Rockhampton. 

 WO and ALA have no records of this species within 30 km. 

 The closest record is 120 km south near Blackwater (Table 6-11)( Appendix A, Figure A- 12). 

 The vast majority of records for this species lies in the south of the Brigalow Belt North (south of 
Rockhampton). 

Table 6-11  Closest records of Yakka Skink to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site Boundary 
(centre) (km) 

QM 2000 non-rem  119.7 

QM 1976 non-rem  147.5 

ANWC Not listed non-rem  172.4 

AM Not listed non-rem  172.4 

QM 1974 non-rem  194.1 

 

Survey Records 

 This species was not recorded within the Site Boundary. 

 880 nights of Elliot trapping and 220 hours of active searching was undertaken across two surveys 
and this species was not recorded.  

 Detailed mapping of the Development Footprint checked 573 hollow logs, 78 log piles and 36 rock 
piles/crevices for signs of latrines, none were recorded. 

Habitat within the Development Footprint 

The majority of the Development Footprint was walked by four ecologists in August 2021. Every hollow log, 
log pile and rock crevice was recorded and checked for latrines. No individuals or evidence of colonies was 
recorded. This species does not occur in the Land Zone (12) on which the majority of the Development 
Footprint is located and the species is generally not found in rocky habitats (which are dominant in the 
Development Footprint). One small patch (around 1 ha) of vegetation consisting of RE 11.3.4 and 11.3.25 in 
the Development Footprint sits in Land Zone 3. The area is on the powerline and was not surveyed but given 
the species stronghold is at the southern end of the Brigalow Belt and there are no records within 120 km of 
the Site Boundary it is unlikely that the small patch of habitat contains Yakka Skink. Habitat for Yakka Skink 
is shown in Appendix A, Figure A- 12. 
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Around of 1 ha of suitable habitat for Yakka Skink occurs in the Development Footprint and could be 
impacted by Project. 

Threats to the species 

Threats to the species in the Site Boundary include (DoE, 2014a): 

 Broadscale land clearing 

 Inappropriate roadside management 

 habitat degradation by overgrazing by stock 
 removal of rocks, course woody debris and ground litter 

 predation by feral Cats (Felis catus) and Foxes (Vulpes vulpes) 

 weed invasion. 

No recovery or threat abatement plans are in currently in place for this species. The following priority 
conservation actions are listed in the Commonwealth’s Approved Conservation Advice for Yakka Skink 
(DoE, 2014a): 

 Monitor known populations to identify key threats. 
 Identify populations of high conservation priority. 

 Actively discourage the removal of fallen logs, leaf litter and rocks from known and potential habitat 
sites. 

 Ensure that road widening and maintenance activities and ripping of rabbit warrens in areas where 
the Yakka Skink occurs do not adversely impact on known populations. 

 Investigate formal conservation arrangements, management agreements and covenants on private 
land, and for crown and private land investigate inclusion in reserve tenure if possible. 

 Develop and implement a management plan for the control of foxes and feral cats in the region. 

 Develop and implement a suitable fire management strategy for the habitat of the Yakka Skink. 

 Raise awareness of the Yakka Skink, and other reptiles, within the local community. 

 Engage with private landholders and land managers responsible for the land on which populations 
occur and encourage these key stakeholders to contribute to the implementation of conservation 
management actions 

No populations of high conservation priority have been identified in the Site Boundary or nearby. Logs within 
the Development Footprint will be relocated outside the Development Footprint during clearing. Pest animals 
will be monitored and managed. A bushfire management plan will be developed in consultation with QFES to 
manage the risks associated with bushfire. The Project is not inconsistent for the conservation actions for the 
species. 
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6.1.9 Quassia 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

Quassia is a small shrub or tree that grows to around 6 m in height. Leaves are narrowly elliptic or narrowly 
ovate with an obtuse apex and cuneate or attenuate base, 4.5-18.5 cm long by 1-3.5 cm wide. Leaves are 
stiff and leathery, discolorous, 26-35 pairs of lateral veins, glossy with recurved margins. Petioles 3-7 mm 
long, Flowers axillary, either solitary or in few flowered clusters, white to greenish in colour with 8-10 
stamens. Fruit is a fleshy schizocarp, containing 1-5 drupaceous mericarps ± ovoid, 0.8-1.2 cm long, hairy, 
orange to red (Harden, McDonald & Williams, 2018) Samadera bidwillii flowers from December to March and 
fruits from February to May (Ross, 1984; Queensland Herbarium, 2012) 

Distribution 

 This species is usually found in lowland rainforest or margins of rainforest. It has also been found to 
occur in open forest and woodland, usually close to permanent watercourses from Gympie, Qld north 
to Scawfell Island (East of Mackay, Qld). 

 Quassia is endemic to Queensland and is currently known to occur in several localities between 
Scawfell Island, near Mackay, and Goomboorian, north of Gympie (QDNR, 2001). Quassia has been 
confirmed as occurring in at least 40 sites (QDNR, 2001). Included within this range are a number of 
populations along the Mary River; Tinana Creek, Tallegalla Weir, Teddington Weir pondage, and from 
Teddington Weir to Tiana Barrage (Belleng Pty Ltd, 2004). 

Important Populations 

No important populations have been declared for this species. The EPBC Act Significant Impact Guidelines 
1.1 define an important population of a ‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 

 necessary for maintaining genetic diversity; and/or 
 near the limit of the species range. 

The Development Footprint is not at the limit of the species range. Records of this species are scattered 
along coastal southern Queensland, but few records occur near the Site Boundary. Given the lack of records 
there is no evidence to suggest that any individuals that may occur would be important genetically or a key 
source population. 

Habitat 

 Quassia commonly occurs in lowland rainforest or on rainforest margins (Hewson, 1985), but it can also 
be found in other forest types, such as open forest and woodland (QDNR, 2001). Quassia is commonly 
found in areas adjacent to both temporary and permanent watercourses (Belleng Pty Ltd, 2004) in 
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locations up to 510 m altitude. The species occurs on lithosols, skeletal soils, loam soils, sands, silts 
and sands with clay subsoils (Stanley & Ross 1983). 

 Of the 40 sites on which Quassia occurs (where the species is confirmed), nine are within state forest, 
one within a military reserve, and one within a protected area (Stanley & Ross 1983; Melzer, 1995, 
pers. comm., cited in QDNR, 2001). The remaining sites are on freehold land or roadsides (Queensland 
Herbarium, 2000). 

 Commonly associated with Corymbia citriodora, Eucalyptus propinqua, E. acmenoides, E. tereticornis, 
E. intermedia, E. siderophloia, E. moluccana, E. cloziana and E. fibrosa (DAWE,2008).  

Known records (Wildlife Online and ALA) 

 There are 137 records in ALA for Quassia in Queensland, the majority are located near Gympie. 

 There is one ALA record within 30 km at St Lawrence (in an area mapped at 11.11.15) which was 
recorded in 1997. Two records also occur near Marlborough (in E fibrosa woodland and along 
Marlborough Creek mapped as 11.3.25) (Table 6-12) (Appendix A, Figure A- 15). 

Table 6-12  Closest records of Quassia to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site 
Boundary 
(centre) (km) 

CNS 22/05/1997 11.11.15a Eucalyptus crebra woodland to open woodland 
on deformed and metamorphosed sediments 
and interbedded volcanics 

29.8 

BRI 27/08/1991 11.11.7x Eucalyptus fibrosa subsp. fibrosa, Corymbia 
xanthope woodland on serpentinite 

81.7 

BRI Not listed 11.3.25c Eucalyptus tereticornis or E. camaldulensis 
woodland fringing drainage lines 

89.6 

BRI Not listed non-rem  120.9 

BRI Not listed plantation  155.3 

 

Survey Records 

 This species has not been recorded within the Development Footprint in the areas surveyed. 

 Targeted searches were undertaken over the majority of the Development Footprint and the species 
was not recorded. 

Habitat within the Development Footprint 

The species preferred habitat (rainforest) is not present within the Development Footprint. The woodland tree 
species that Quassia is often associated with (Corymbia citriodora, Eucalyptus acmenoides etc.) are present 
in the mixed eucalyptus woodlands. The mixed eucalypt woodlands have been mapped as potential habitat 
for this species (Appendix A, Figure A- 15) however, the majority of the Development Footprint was 
searched but no individuals were recorded. Given the lack of records and that no plants were identified 
despite searches over most of the Development Footprint, it is likely that Quassia is not present in the 
Development Footprint. 
 
A total of 48.75 ha of Quassia habitat occurs within the Development Footprint. 

Threats to the species 

Threats to the species in the region include (DEWHA, 2008b): 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 121 

 Habitat clearing 

 Erosion and habitat degradation 

 Inappropriate fire regimes 

No recovery or threat abatement plans are in currently in place for this species. The following priority 
conservation actions are listed in the Commonwealth’s Approved Conservation Advice for Quassia (DEWHA, 
2008b): 

 Identify sites of high conservation priority. 

 Where Quassia occurs establish a protective buffer that excludes timber harvesting and clearing 

 Ensure, road widening, maintenance, development, recreational and agricultural activities (or other 
activities involving substrate and vegetation disturbance) in areas where Quassia occurs do not 
adversely impact on known populations. 

 Investigate formal conservation arrangements, such as covenants or inclusion in reserve tenure. 

 Develop and implement a management plan for the control of weeds that links with the fire 
management strategy. 

 Ensure chemical or other mechanisms used to eradicate weeds do not have a significant adverse 
impact on Quassia. 

 Develop and implement a suitable fire management strategy for Quassia that links with the weed 
management plan. 

 Prevent fire on sites for Quassia where Lantana invasion is a threat. On other sites, until an 
appropriate fire regime is determined, maintain current fire management practices  

 Provide maps of known occurrences to local and state Rural Fire Services and seek inclusion of 
mitigation 

 Raise awareness of Quassia within the local community, including landowners. 

 Undertake appropriate seed collection and storage. 

 Investigate options for linking, enhancing or establishing additional populations. 
 Implement national translocation protocols if establishing additional populations is considered 

necessary and feasible. 

The Development Footprint does not contain any known sites of high conservation significance. No Quassia 
were found during the detailed surveys. The Project is not inconsistent for the conservation actions for the 
species. 
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6.1.10 Grey-headed Flying-fox 

Listing Status 

EPBC Act: Vulnerable    NC Act: Least Concern 

Description 

The Grey-headed Flying-Fox is one of the largest bats in the world with a weight of 600–1000 g and a head-
body length of 230–289 mm (Eby & Lunney, 2002; Tidemann, 1998). It is the only Australian flying-fox that 
has a collar of orange/brown fully encircling its neck (Hall, 1987). Thick leg fur extends to the ankle, in 
contrast to other Pteropus species in which it only reaches the knee (Hall, 1987; Tidemann, 1998). As its 
name implies, the head is covered by light grey fur (Hall, 1987). The belly fur is grey, often with flecks of 
white and ginger. The fur on the back shows two morphs which could be related to age, moult or sub-
population (Hall & Richards, 2000). One morph has dark grey fur and the other has a pronounced silver or 
frosted appearance (Luckoff undated pers. comm. cited in Hall, 1987). Winter fur is darker than summer fur, 
with a pronounced moult occurring in June (Luckoff undated pers. Comm. Cited in Hall, 1987). 

Distribution 

 The Grey-headed Flying-fox is Australia's only endemic flying-fox and occurs in the coastal belt from 
Rockhampton in central Queensland to Melbourne in Victoria (Tidemann, 1998).  

 Only a small proportion of this range is used at any one time, as the species selectively forages 
where food is available.  

 Patterns of occurrence and relative abundance within its distribution vary widely between seasons 
and between years. At a local scale, the species is generally present intermittently and irregularly 
(Eby & Lunney, 2002). 

 Historically the species occurred along the east coast, now the Australian Bat Society (2021) 
suggests that the range ends just north of Bundaberg. 

Important Populations 

There is currently no defined important populations for this species but the recovery plan does include 
important roosts. These include (DAWE, 2021d): 

 those that have contained ≥ 10,000 Grey-headed Flying-foxes in more than one year in the last 10 
years, or; 

 have been occupied by more than 2,500 Grey-headed Flying-foxes permanently or seasonally every 
year for the last 10 years 

No roosts were found within the Development Footprint and no suitable habitat for a camp was recorded. 
The nearest documented Grey-headed Flying-fox roost is near Bundaberg. No important roosts occur within 
the Site Boundary. 

Habitat 

 Utilises a wide range of rainforest fruits (Eby, 1998). 

 None of the vegetation communities used by the Grey-headed Flying-fox produce 
continuous foraging resources throughout the year.  

 The species has adopted complex migration traits in response to ephemeral and 
patchy food resources (Duncan et al., 1999; Eby 1996, 1998; Nelson 1965a; Parry-
Jones & Augee 1992; Spencer et al. 1991). 

 Roosts in aggregations of various sizes on exposed branches.  
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 Roost sites are typically located near water, such as lakes, rivers or the coast (van 
der Ree et al. 2005).  

 Roost vegetation includes rainforest patches, stands of Melaleuca, mangroves and 
riparian vegetation (Nelson 1965a; Ratcliffe 1931), but colonies also use highly 
modified vegetation in urban and suburban areas (Birt et al. 1998; Tidemann & 
Vardon 1997; van der Ree et al. 2005).  

 Maintain fidelity to roost sites for extended periods (Lunney & Moon 1997), although 
new sites have been colonised (Tidemann & Vardon 1997). 

Known records (Wildlife Online and ALA)  

 There are 759 records in ALA for Grey-headed Flying-fox within Queensland, mostly 
south of Rockhampton.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 156 km south, near Alton Downs north of 
Rockhampton (Table 6-13). 

 The Australian Bat Society considers the Grey-headed Flying-fox distribution to end 
at Bundaberg and the most northerly known roost site for this species is located in 
Bundaberg.  

Table 6-13  Closest records of Grey-headed Flying-fox to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site 
Boundary 
(centre) 
(km) 

Not listed 29/10/2008 8.12.12a Araucaria cunninghamii woodland on igneous 
rocks. Coastal hills 

156.3 

Not listed 11/03/2011 non-rem  157.1 

Not listed 11/03/2011 non-rem  157.1 

DEHP 20/05/1992 8.3.8 Syncarpia glomulifera and/or Eucalyptus 
portuensis and/or Corymbia intermedia open 
forest on sandy terrace flats and granite 
outwash 

162.4 

DEHP 18/07/1882 8.2.6a Corymbia tessellaris +/- Acacia leptocarpa +/- 
Allocasuarina littoralis +/- Banksia integrifolia 
+/- rainforest species open forest on parallel 
dunes 

165.2 

Survey Records 

 This species was not recorded within the Site Boundary. 

 148 person hours of spotlighting was undertaken over three surveys and this species was not 
recorded. 

Habitat within the Development Footprint 

The entire Development Footprint contains foraging habitat for this species. However, the current distribution 
for this species does not include the Site Boundary and the nearest known roost site in several hundreds of 
kilometres away (north of Bundaberg) (Australian Bat Society, 2021; DAWE, 2015). The Development 
Footprint is unlikely to be used by Grey-headed Flying-fox and habitat has not been mapped within the 
Development Footprint. 

Threats to the species 
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Key threats to the species include: 

 Habitat loss 

 Roost disturbance 

 Mortality in commercial fruit crops 

 Heat stress exacerbated by climate change 

 Entanglement in netting and barbed wire fencing 

 Climate change 
 Inappropriate fire regimes 

 Electrocution 

 Misunderstood disease risk 

The National Recovery Plan for the Grey-headed Flying-fox ‘Pteropus poliocephalus’ (DAWE, 2021d) has 
the following objectives 

 Identify, protect and increase native foraging habitat that is critical to the survival of the Grey-headed 
Flying-fox 

 Identify, protect and increase roosting habitat of Grey-headed Flying-fox camps 

 Determine trends in the Grey-headed Flying-fox population so as to monitor the species’ national 
distribution, habitat use and conservation status. 

 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. 

 Increase public awareness and understanding of Grey-headed Flying-foxes and the recovery 
program, and involve the community in the recovery program where appropriate. 

 Significantly reduce levels of licenced harm to Grey-headed Flying-foxes associated with commercial 
horticulture 

 Reduce the impact on Grey-headed Flying-foxes of electrocution on power lines, and entanglement 
in netting and on barbed-wire 

 Support research activities that will improve the conservation status and management of Grey-
headed Flying-foxes. 

 Improve the management of Grey-headed Flying-fox camps in areas where interaction with humans 
is likely 

This species is unlikely to occur in the Development Footprint or be impacted by the Project so there will no 
impacts on the recovery of the species. 
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6.1.11 Ghost Bat 

Listing Status 

EPBC Act: Vulnerable    NC Act: Vulnerable 

Description 

Ghost Bat is distinctive and readily identifiable. It is the largest microbat in Australia; weight 74-144 g, 
forearm length 96-113 mm. Fur and wing membranes are pale in colour, from pale grey or light brown to 
cream. Large ears are joined above the head and there is a large, forked tragus. Ghost Bat also has large 
eyes, a long prominent nose-leaf, and has no tail but retains a full tail membrane (Churchill, 2008).  

Distribution 

Ghost Bat is endemic to Australia. In Queensland this species is currently distributed in only 4-5 highly 
disjunct populations along the coast and inland from the McIlwraith Range in Cape York to Rockhampton. 
The major colony of Ghost Bat occurs at Mount Etna. Ghost Bat also occurs in the northern Pilbara and 
Kimberley in Western Australia, and the top end of the Northern Territory (Churchill and Helman, 1990; 
McKenzie and Hall, 2008).  

Important Populations 

No important populations have been declared for this species. The EPBC Act Significant Impact Guidelines 
1.1 define an important population of a ‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 

 necessary for maintaining genetic diversity; and/or 

 near the limit of the species range. 
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Key source populations would be populations centred on the breeding caves and these would also be vital 
for maintaining genetic diversity in the species. The Development Footprint is not at the edge of the species 
range but lies in the middle of two breeding locations. It is unlikely that the species is present within the Site 
Boundary due to the distance from the breeding caves. 

Habitat 

 Regional populations of Ghost Bat are centred on permanent maternity roosts that 
are genetically isolated from each other (Worthington-Wilmer et al., 1994).  

 Roost sites are deep natural caves or disused mines with a specific microclimate, 
which is a relatively stable temperature (23ºC to 28ºC) with moderate to high (50-90 
%) relative humidity, and the ceiling at least 2 m above the floor (Churchill and 
Helman, 1990). 

 Individuals aggregate in these maternity roosts during spring and summer.  
 Most of the colony disperses (up to 150 km) from permanent roosts during the non-

breeding season in the cooler months. During this time Ghost Bat use large numbers 
of caves, rock shelters, overhangs, vertical cracks, and mines during the year as day 
roosts (Toop, 1985). 

 Dispersed groups are small, usually a single pair (Toop, 1985).  

 Recorded from a wide range of habitats from rainforest, monsoon and vine scrub in 
the tropics to open woodlands and arid areas (Churchill, 2008).  

 Radio tracking by Tidemann et al. (1985) revealed Ghost Bat forages an average of 
1.9 km from day roosts, over an area of 61 ha, generally returning to the same areas 
each night. 

 Foraging bats spent most of the time perch hunting from small branches or the main 
trunk in the mid-to-upper canopy of eucalypts at heights up to 3 m from the ground 
(Tidemann et al., 1985).  

 Ghost Bat is a high order carnivore with a diet of large insects, small mammals, 
reptiles, birds and bats (Schulz, 1986); and does not enter torpor (Leitner and 
Nelson, 1967, Kulzer et al., 1970).  

Known records (Wildlife Online and ALA) 

 There are 292 records in ALA for Ghost Bat within Queensland, mostly centred 
around Rockhampton, Mackay, Cairns and Mt Isa.  

 There are no WO or ALA records within the Site Boundary. 
 The closest record lies around 119 km south-east, near Aricia State Forest (Table 

6-14). 

Table 6-14  Closest records of Ghost Bat to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary (centre) 
(km) 

DEHP 01/01/1977 11.11.7 Eucalyptus fibrosa subsp. 
fibrosa, Corymbia xanthope 
woodland on serpentinite 

119.0 

QM Not listed non-rem  152.3 

ANWC 08/08/1964 non-rem  152.3 

ANWC 08/08/1964 non-rem  152.3 

ANWC 08/08/1964 non-rem  152.3 

 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 127 

Survey Records 

 This species was not recorded within the Site Boundary. 

 88 harp trap nights and 208 Anabat nights were conducted across two surveys and this species was 
not recorded. 

Habitat within the Development Footprint 

This species has only a few known breeding locations in Queensland and records centre on these areas. 
The nearest known breeding roost is Mt Etna north of Rockhampton which lies around 150 km south of the 
Site Boundary. The populations at Mt Etna and Cape Hillsborough in Mackay (another breeding roost) are 
genetically distinct and little to no movement or inter breeding occurs between the two populations so it is 
unlikely that bats will pass through the site between the two populations (Worthington-Wilmer, 1999). 
Although the vegetation within the Development Footprint is suitable for foraging for this species, no caves 
suitable for daytime roosting for this species was recorded within the Development Footprint. No breeding 
habitat or suitable daytime roosts occurs within the Development Footprint for this species and the habitat 
has therefore not been mapped within the Development Footprint. 

Threats to the species 

Threats to the species include (TSSC, 2016b): 

 Habitat loss 
 Habitat degradation 

 Collisions with barbed wire fences 

 Collapsing of old mines 

 Contamination of mining residue on roost sites 

 Poisoning by cane toads 

 Competition for prey with foxes and cats 

No recovery or threat abatement plans are in currently in place for this species. The following priority 
conservation actions are listed in the Commonwealth’s Approved Conservation Advice for Ghost Bat (TSSC, 
2016b): 

 Protect roost sites from mining, human disturbance and collapse. 2. Replace the top strands of 
barbed wire in fences near roost sites with single-strand wire 

 Protect roost sites and surrounding foraging areas from disturbance, including the loss of habitat 
quality due to changes to fire and grazing regimes. 

 Where appropriate, modify roost site areas to reduce risks of collapse, and ensure mine-adits that 
are known roost sites for ghost bats are maintained following the cessation of mining activities. 

This species is unlikely to occur in the Development Footprint or be impacted by the Project so there will no 
impacts on the recovery of the species. 
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6.1.12 Red Goshawk 

Listing Status 

EPBC Act: Vulnerable    NC Act: Endangered 

Description 

Large, swift and powerful reddish-brown hawk, with long and broad wings, deeply ‘fingered’ wing-tips, and 
heavy yellow legs.  

Distribution 

 The Red Goshawk is endemic to Australia. It is very sparsely dispersed across 
approximately 15% of coastal and sub-coastal Australia, from western Kimberley 
Division (north of 19°S) to north-eastern NSW (north of 33°), and occasionally on 
continental islands (Aumann & Baker-Gabb, 1991; Marchant & Higgins, 1993).  

 It has probably always occurred in central Australia, where three widely-spaced, 
recent confirmed sightings corroborate earlier, previously doubted records (T. 
Aumann, pers. comm. in Garnett & Crowley, 2000). However, no breeding has been 
recorded in central Australia and these records are thought to be of dispersive 
individuals (Czechura, 2005, pers. comm.). 

 Although thought not to breed in north-eastern NSW (Blakers et al., 1984; Debus & 
Czechura, 1988) or across sub-coastal areas of the Gulf of Carpentaria and western 
Cape York Peninsula (Aumann & Baker-Gabb, 1991), historical records (Blakers et 
al., 1984) suggest that the breeding distribution is continuous. 

 There appears to have been a recent coastal contraction of the range in parts of 
eastern Australia, and a northward contraction of about 500 km in NSW where it is 
now virtually extinct (Blakers et al., 1984, Debus & Czechura, 1988, Debus, 1991; 
Debus et al., 1993; Marchant & Higgins, 1993). Recent sightings of this species in 
NSW come from the Northern Rivers region, north of the Clarence River, but there 
are no recent breeding records (NPWS, 2002). Red Goshawks appear to be 
unusually common on Bathurst and Melville Islands in the Northern Territory 
(NTDIPE, 2002). 

Important Populations 

No important populations have been declared for this species. The EPBC Act Significant Impact Guidelines 
1.1 define an important population of a ‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 

 necessary for maintaining genetic diversity; and/or 
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 near the limit of the species range. 

The Development Footprint is not at the edge of the species range. Scattered records of the species 
occurring throughout Queensland and all birds are thought to be part of one large population so it is unlikely 
that any birds that occur in the Site Boundary are important for maintaining genetic diversity or are key 
populations. 

Habitat 

 The Red Goshawk occurs in coastal and sub-coastal areas in wooded and forested 
lands of tropical and warm-temperate Australia (Marchant & Higgins, 1993).  

 Riverine forests are also used frequently (Debus 1991, 1993) and typically support 
high bird numbers and biodiversity, especially medium to large species which the 
goshawk requires for prey.  

 They nests in large trees, frequently the tallest in a tall stand, and nest trees are 
invariably within one km of permanent water (Aumann & Baker-Gabb, 1991; Debus & 
Czechura, 1988). 

 The Red Goshawk occurs over wooded and forested lands of tropical and warm-
temperate Australia, coastal and sub-coastal (Marchant & Higgins, 1993).  

 This species prefers forest and woodland with a mosaic of vegetation types, large 
prey populations (birds), and permanent water. The vegetation types include eucalypt 
woodland, open forest, tall open forest, gallery rainforest, swamp sclerophyll forest, 
and rainforest margins. 

 Habitat has to be open enough for fast attack and manoeuvring in flight, but provide 
cover for ambushing of prey.  

 Avoid very dense and very open habitats (Marchant & Higgins, 1993). These habitats 
provide appropriate foraging conditions for the large Red Goshawk, and a diversity 
and abundance of the medium to large birds taken as food (Aumann & Baker-Gabb, 
1991). 

Known records (Wildlife Online and ALA) 

 There are 537 records in ALA for Red Goshawk within Queensland.  
 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 31 km south-east, around 2 km from Granite Creek. 

Table 6-15  Closest records of Red Goshawk to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site Boundary 
(centre) (km) 

QPWS 07/06/2001 non-rem  31.2 

BA Not listed non-rem  36.9 

DEHP 29/11/1992 non-rem  61.2 

BA Not listed 11.7.2 Acacia spp. woodland on Cainozoic lateritic 
duricrust. Scarp retreat zone 

104.6 

BA Not listed 11.7.2 Acacia spp. woodland on Cainozoic lateritic 
duricrust. Scarp retreat zone 

104.6 

Survey Records 

 This species was not recorded within the Site Boundary. 
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 150 person hours of bird surveys were conducted during terrestrial surveys as well as four seasonal 
BUS surveys, during which this species was not recorded. 

Habitat within the Development Footprint 

The Development Footprint contains open woodland which is suitable for Red Goshawk. However due to the 
steep terrain, little permanent water occurs within or near the Development Footprint. This species requires 
permanent water and only breeds within 1 km of permanent water. The Development Footprint intersects five 
Stream Order 3 and above waterways - Lotus Creek, Codling Creek, unnamed creek and Croydon Creek 
intersect the powerline in the south and Yellow Creek crosses the planned track south of Turbine 31. None 
of these creeks are permanent although they may have some semi-permanent pools. Other permanent 
water sources include small farm dams and cattle water troughs. Permanent water not only provides water 
for Red Goshawk but is important in attraction of large numbers of prey (birds). Given the lack of permanent 
water and suitable areas for nesting, it is unlikely that the species occurs within the habitat in the 
Development Footprint. Habitat for this species is mapped in Appendix A, Figure A- 14. 

A total of 341.3 ha of suitable habitat for Red Goshawk occurs in the Development Footprint. 

Threats to the species 

Threats to the species in the region include: 

 Habitat loss particularly loss of riparian areas 

 Fragmentation 

 Illegal egg collecting. 

The National Recovery Plan for Red Goshawk (DERM, 2012) lists the following recovery objectives: 

 Identify and map important red goshawk habitat. 
 Protect and appropriately manage important habitat areas to ensure long-term survival of the red 

goshawk. 

 Increase knowledge about the red goshawk’s productive success and its survival. 

 Identify important populations of red goshawks. 

 Increase community awareness about the red goshawk and the conservation of the species 

This species is unlikely to occur in the Development Footprint or be impacted by the Project so there will no 
impacts on the recovery of the species. 
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6.1.13 Cycas megacarpa and C. ophiolitica 

Cycas megacarpa and Cycas ophiolitica are unlikely to occur in the Development Footprint. Representative 
samples from cycads taken across the Development Footprint were all identified by the Queensland 
Herbarium as Cycas terryana (Appendix K). These species are therefore considered unlikely to occur in the 
Development Footprint. 

6.1.14 Satin Flycatcher 

Listing Status 

EPBC Act: Migratory   NC Act: Special Least Concern 

Description 

The Satin Flycatcher is a member of the Dicruridae family. They have a length around 17.5 cm, a wingspan 
of 23 cm and a weight of 17 g. The species is characterised by an upright posture, short erectile crest, and a 
distinctive habit of quivering the tail when perched. Males are glossy blue-black above, with a blue-black 
chest and white below, while females are duskier blue-black above, with a orange-red chin, throat and 
breast, and white underparts and pale-edged wing and tail feathers. Young birds are dark brown-grey above, 
with pale streaks and buff edges to the wing feathers, and a mottled brown-orange throat and chest (Higgins 
et al., 2006). 

Distribution 

The Satin Flycatcher is widespread in eastern Australia and vagrant to New Zealand (Blakers et al., 1984; 
Coates, 1990). In Queensland, it is widespread but scattered in the east, being recorded on passage on a 
few islands in the western Torres Strait. It is patchily recorded on Cape York Peninsula, from the Cape south 
to a line between Aurukun and Coen. The species is more widespread farther south, though still scattered, 
from Musgrave Station south to c. 24° S, mostly in coastal areas, but also on the Great Divide, and 
occasionally further west (Blakers et al., 1984). Satin Flycatchers are widespread in south-eastern 
Queensland, in the area from Fraser Island, west to Goombi and south to the NSW border (Blakers et al., 
1984). 

Important Populations 

No important populations have been declared for this species 

Habitat 

Satin Flycatchers inhabit heavily vegetated gullies in eucalypt-dominated forests and taller woodlands, and 
on migration, occur in coastal forests, woodlands, mangroves and drier woodlands and open forests. Satin 
Flycatchers are migratory, moving north in autumn to spend winter in northern Australia and New Guinea. 
They return south in spring to spend summer in south-eastern Australia (DAWE, 2020e). They are 
inconspicuous when on passage, possibly because movements are made singly or in pairs or small loose 
groups through the tree-tops, possibly at night. Departure times vary between regions. Their departure from 
south-eastern Queensland occurs in April and they have been recorded on their northern passage from 
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February to early May, including Magnetic Island in May and Lamington National Park in March and April 
(Longmore, 1978; Roberts, 1979; Templeton, 1992). Satin Flycatchers are mainly insectivorous, preying on 
arthropods, mostly insects. They will occasionally also eat seeds. They are arboreal foragers, feeding high in 
the canopy and subcanopy of trees, usually sallying for prey in the air or picking prey from foliage and 
branches of trees, flitting from one perch to another, constantly wagging their tail (DAWE, 2020e). 

Known records (Wildlife Online and ALA) 

 This species is widespread in Australia with 1,613 records in Queensland. Most 
records occur along the coastline.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 17 km west of the Site Boundary (Table 6-16). 

Table 6-16  Closest records of Satin Flycatcher to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary 
(centre) (km) 

BA 12/12/1980 non-rem  17.6 

BA Not listed 11.1.2b Samphire forbland on marine clay plains 34.9 

BA Not listed 11.1.2b Samphire forbland on marine clay plains 34.9 

BA Not listed 8.12.9 Eucalyptus tereticornis +/- Corymbia 
intermedia +/- Lophostemon suaveolens 
woodland on undulating uplands on 
Mesozoic to Proterozoic igneous rocks 

36.1 

BA Not listed 11.1.2a Samphire forbland on marine clay plains 36.9 

Survey Records 

This species was recorded once within the Site Boundary. 

Habitat within the Development Footprint 

Habitat for this species occurs across the Development Footprint in the E. crebra woodlands, mixed eucalypt 
woodlands, Acacia shrublands and Lophostemon woodlands. Habitat for this species is shown in Appendix 
A, Figure A- 17. A maximum of 352 ha of suitable habitat for Satin Flycatcher will be impacted by the Project. 

Threats to the species 

Threats to this species include habitat loss. No recovery or threat abatement plans are in currently in place 
for this species. No conservation advice has been compiled. 

This species is widespread across Queensland and relatively common. Some habitat will be impacted but 
very large amounts of suitable habitat will remain in the Site Boundary. No impacts on the recovery of the 
species are expected. 
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6.1.15 Fork-tailed Swift 

Listing Status 

EPBC Act: Migratory    NC Act: Special Least Concern 

Description 

The Fork-tailed Swift is a medium to large member of the Apodidae Family. It has a length of 18–21 cm, a 
wingspan of 40–42 cm and weighs around 30–40 g. It is a medium-sized Swift, with a slim body with long 
scythe-shaped wings that taper to finely pointed tips. It is characterized by a long and deeply forked tail. It is 
smaller and slimmer than the White-throated Needletail, Hirundapus caudacutus, with much narrower wings 
and a longer, more deeply forked tail. It is much bigger than Swiftlets with much longer wings and a lower 
forked tail. The Fork-tailed Swift is mainly blackish with a white band across the rump. There is also a white 
patch on the chin and throat. The body, tail and upperwings are black-brown and they have a faint pale 
scaling to the saddle and white scalloping to the underbody. The sexes are alike with no seasonal variation, 
juveniles are also indistinguishable in the field (Higgins, 1999). 

Distribution 

 The Fork-tailed Swift is a non-breeding visitor to all states and territories of Australia (Higgins, 1999). 

 In Queensland there are scattered records of the Fork-tailed Swift in the Gulf Country, and a few 
records on Cape York Peninsula.  

 In the north-east region there are many records east of the Great Divide from near Cooktown and 
south to Townsville.  

 They are also widespread but scattered in coastal areas from 20°S, south to Brisbane and in much 
of the south south-eastern region.  

Important Populations 

No important populations have been declared for this species. This species does not breed in Australia. 

Habitat 

 Almost exclusively aerial, flying from less than 1 m to at least 300 m above ground 
and probably much higher. 

 In Australia, they mostly occur over inland plains but sometimes above foothills or in 
coastal areas.  

 Often occur over cliffs and beaches, as well as over islands and sometimes well out 
to sea. 

 Occur over settled areas, including towns, urban areas and cities.  
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 Inhabit dry or open habitats, including riparian woodland and tea-tree swamps, low 
scrub, heathland, saltmarsh, treeless grasslands and sandplains covered with 
spinifex, open farmland and inland and coastal sand-dunes.  

 Occasionally occur above rainforests, wet sclerophyll forest or open forest or 
plantations of pines (Higgins, 1999).  

 Often occur in areas of updraughts and often appear ahead on unsettled weather 
possibly because insect prey fly at a lower altitude when the air is humid and when 
the air density is low (Cameron, 1952).  

 Sometimes feed aerially among tree-tops in open forest (Higgins, 1999). They 
probably roost aerially, but are occasionally observed to land (Higgins, 1999).  

 Recorded roosting in trees, using a bare exposed branch emergent above the foliage 
(Newell, 1930).  

 Usually arrives in Australia around October; some arrive early in September, 
however, this is rare.  

Known records (Wildlife Online and ALA) 

 This species is widespread in Australia with 2,763 records in Queensland.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 10 km west of the Site Boundary (Table 6-17). 

Table 6-17  Closest records of Fork-tailed Swift to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site Boundary 
(centre) (km) 

CLO 05/11/2019 8.12.7a Corymbia citriodora and Eucalyptus 
portuensis open forest to woodland 

10.9 

BA 12/12/1980 non-rem  17.6 

CLO 28/10/2020 11.1.1 Sporobolus virginicus grassland on marine 
clay plains 

28.1 

BA 06/06/2004 11.3.25 Eucalyptus tereticornis or E. camaldulensis 
woodland fringing drainage lines 

40.0 

BA Not listed non-rem  53.4 

Survey Records 

This species has been recorded slightly outside the Site Boundary and is likely to occur aerially across the 
entire Development Footprint. 

Habitat within the Development Footprint 

This species occurs above a wide range of habitats including woodlands, shrublands and grazing lands. It is 
likely that the whole Development Footprint will be used for foraging. This species does occasionally roost 
and uses exposed branches above the treetops. Roosting for this species could occur anywhere in the 
Development Footprint. Habitat for this species is shown in Appendix A, Figure A- 17.  

A maximum of 399.1 ha of suitable foraging and roosting habitat for Fork-tailed Swift will be impacted by the 
Project.  

Threats to the species 

Potential threats to this species include (BirdLife International, 2009): 
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 Predation by introduced predators 

 Habitat Clearance 

No recovery or threat abatement plans are in currently in place for this species. No conservation advice has 
been compiled. Only a relatively small amount of habitat will be cleared for this species. Only very small 
numbers of this species have been recorded in the Site Boundary. The Project is not inconsistent for the 
conservation actions for the species. 
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6.1.16 Oriental Cuckoo 

Listing Status 

EPBC Act: Migratory    NC Act: Special Least Concern 

Description 

The Oriental Cuckoo is 30-32 centimetres long with a wingspan of 51-57 centimetres and a weight of 73-156 
grams. The adult male has a grey head, breast and upperparts. The belly is creamy-white with dark bars. 
The vent is frequently buff with few markings. The legs and feet are orange-yellow and there is a bare yellow 
ring around the eye. Adult females and juveniles occur in two morphs. The grey morph is similar to the male 
but has a brownish wash on the breast. The rufous morph is reddish-brown above, paler on the underparts 
and with strong dark barring all over including the rump. 

Distribution 

 Occurs from Kimberley in WA, north-east and eastern Queensland and south to the 
Shoalhaven River in NSW (Pizzey and Knight, 2003). 

 Breeds in Russia, Mongolia, China, Korea and Japan (Pizzey and Knight, 2003). 

Important Populations 

No important populations have been declared for this species. This species does not breed in Australia. 

Habitat 

 Inhabits a variety of habitats including monsoon forests, wet sclerophyll forests, 
paperbark swamps, rainforest edges, paddocks, river flats, roadsides, mangroves 
and islands (Pizzey and Knight, 2003). 

 Non-breeding migrant that inhabits Australia from September to May (Pizzey and 
Knight, 2003)  
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 Feeds mainly on insects and their larvae, foraging for them in trees and bushes as 
well as on the ground. It is usually secretive and hard to see. 

Known records (Wildlife Online and ALA) 

 This species is widespread in Queensland with 1,453 records in Queensland. Most 
records occur along the coastline.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 61 km north east of the Site Boundary (Table 6-18). 

Table 6-18  Closest records of Oriental Cuckoo to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary 
(centre) (km) 

CLO 02/12/2018 8.12.12d Corymbia clarksoniana woodland to open 
forest 

61.3 

BA 17/02/1999 Estuary  64.5 

BA 16/04/2001 8.3.6a Eucalyptus tereticornis, Corymbia 
intermedia (or C. clarksoniana) and 
Lophostemon suaveolens open forest to 
woodland 

94.1 

DEHP 04/02/1992 11.5.12a Eucalyptus exserta and/or Corymbia 
clarksoniana and/or Eucalyptus crebra 
and/or Corymbia trachyphloia and/or C. 
citriodora woodland 

97.8 

BA 20/03/2000 11.12.1a Eucalyptus crebra +/- E. exserta woodland. 
Occurs on undulating rises 

103.0 

Survey Records 

This species has not been recorded within the Site Boundary. 150 person hours of bird survey along with 
four seasonal BUS were undertaken across the Site Boundary, but this species was not detected. 

Habitat within the Development Footprint 

This species is a very infrequent visitor to Australia and is recorded in a variety of habitats. Due to its broad 
habitat requirements, this species has habitat throughout the Development Footprint. Habitat for this species 
is shown in Appendix A, Figure A- 19. A total of 399.1 ha of habitat for Oriental Cuckoo could be impacted. 

Threats to the species 

There is currently no Conservation Advice for this species and no listed threats. No recovery or threat 
abatement plans are in currently in place for this species. 

References 
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6.1.17 Black-faced Monarch 

Listing Status 
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EPBC Act: Migratory    NC Act: Least Concern 

Description 

Small bird between 16 and 19 cm in size. Pale grey bill with distinctive lack forehead and throat patch, grey 
upperparts, rufous underparts. Dark grey tail lacks white tip (Pizzey and Knight, 2003).  

Distribution 

 Widespread in eastern Australia 

 Spends spring, summer and autumn in eastern Australia. 

 Winters in Papua New Guinea from March to August (Pizzey and Knight, 2003). 

Important Populations 

No important populations have been declared for this species. 

Habitat 

 Inhabits rainforest ecosystems, including semi-deciduous vine-thickets, complex 
notophyll vine-forest, mesophyll rainforest, subtropical rainforest, mesophyll 
thicket/shrubland, warm temperate rainforest, dry rainforest and cool temperate 
rainforest (DAWE, 2021e). 

 Also occasionally occurs in rainforest regrowth, wet sclerophyll forests with dense 
shrubby understoreys, dry sclerophyll forests, montane forests, brigalow, coastal 
scrub, mangroves, parks (DAWE, 2021e) 

Known records (Wildlife Online and ALA) 

 This species is widespread in Queensland with 11,499 records in Queensland. Most 
records occur along the coastline.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 29 km east of the Site Boundary in St Lawrence. 

Table 6-19  Closest records of Black-faced Monarch to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from 
Site Boundary 
(centre) (km) 

BA 21/06/2000 11.11.15a Eucalyptus crebra woodland to open 
woodland on deformed and 
metamorphosed sediments and 
interbedded volcanics 

29.8 

BA 20/09/2001 non-rem  40.4 

BA 27/09/1979 non-rem  41.9 

BA 22/09/2000 non-rem  44.7 

CLO 18/09/2020 estuary  50.3 

Survey Records 

 This species has not been recorded within the Site Boundary. 
 150 person hours of bird survey were undertaken across the Site Boundary, but this species was not 

detected. 

Habitat within the Development Footprint 
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This species prefers wetter habitats such as wet sclerophyll forests and rainforests. These habitats do not 
occur in the Site Boundary. No suitable habitat for this species occurs in the Development Footprint and 
therefore no habitat has been mapped. 

Threats to the species 

There is currently no Conservation Advice for this species and no listed threats. No recovery or threat 
abatement plans are in currently in place for this species. Threats to the species are unknown but habitat 
loss and collisions with infrastructure are likely threats. 

This species is not expected to occur in the Development Footprint and no impacts are expected to the 
species so no impacts to the recovery of the species is expected. 
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The following documents and references were considered in the preparation of this section: 

 Atlas Living Australia (ALA), accessed 2021. https://www.ala.org.au/ 
 DAWE, 2021e. SPRAT Profile- Black-faced Monarch. Department of Agriculture, Water and the 

Environment. URL: https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=609 
 Pizzey, G and Knight, F. 2003. The field guide to the birds of Australia. Seventh Edition. Harper Collins. 

6.1.18 Yellow Wagtail 

Listing Status 

EPBC Act: Migratory    NC Act: Special Least Concern 

Description 

In breeding plumage this species has bright yellow underparts from breast to vent. Non-breeding adults have 
greyish brown underparts and white to yellow eyebrows over well-defined dark ear coverts (Pizzey and 
Knight, 2003). 

Distribution 

 Non-breeding migrant to Australia (Pizzey and Knight, 2003). 

 Breeds from Europe to Siberia and west Alaska (Pizzey and Knight, 2003). 

 Migrates to Africa, south and south-east Asia, Papua New Guinea, Indonesia and Australia (Pizzey 
and Knight, 2003). 

 In Australia, it is recorded from Darwin to Broome and north-east Queensland.  

 Enters Australia November to April (Pizzey and Knight, 2003). 

Important Populations 

No important populations have been declared for this species. 

Habitat 

Inhabits swamp margins, sewage ponds, saltmarshes, playing fields, airfields, ploughed land, town lawns 
where is prefers short grass and bare ground (Pizzey and Knight, 2003). 

Known WO and ALA records 

 This species is widespread in Queensland with 345 records in Queensland. Most 
records occur along the coastline.  

 There are no WO or ALA records within the Site Boundary. 
 The closest record lies around 155 km east of the Site Boundary (Table 6-20). 
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Table 6-20  Closest records of Yellow Wagtail to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary (centre) 
(km) 

DEHP 10/06/1905 non-rem  155.5 

DEHP 01/01/1905 non-rem  155.5 

DEHP 04/07/1979   299.0 

CLO 11/12/2012 11.3.31 Grevillea striata open woodland on coastal 
alluvial plains 

370.0 

CLO 09/12/2012 estuary  370.0 

Survey Records 

 This species has not been recorded within the Site Boundary. 
 150 person hours of bird survey were undertaken across the Site Boundary, but this species was not 

detected. 

Habitat within the Development Footprint 

The Development Footprint contains very little habitat for this species, as it prefers open areas with short 
grass. The grazed cleared areas near Turbines 23 and 25 and the existing tracks represent the only suitable 
habitat near the Development Footprint. Given the species is usually recorded in very cleared areas and no 
records occur within 100 km of the Development Footprint it is unlikely that Yellow Wagtail are using habitat 
in the Development Footprint. 

Threats to the species 

There is currently no Conservation Advice for this species and no listed threats. No recovery or threat 
abatement plans are in currently in place for this species.  

References 

The following documents and references were considered in the preparation of this section: 

 Atlas Living Australia (ALA), accessed 2021. https://www.ala.org.au/  
 Pizzey, G and Knight, F. 2003. The field guide to the birds of Australia. Seventh Edition. Harper Collins. 

6.1.19 Rufous Fantail 

Listing Status 

EPBC Act: Migratory   NC Act: Special Least Concern 

Description 

The Rufous Fantail is a member of the Dicruridae family. They have a length around 14.5-18.5 cm, a 
wingspan of 18-22.5 cm and a weight of 10 g. The head is rufous in colour with a white arc underneath the 
eye (Higgins et al., 2006). They have black ear coverts, a white throat and black bar across the breast. 
Juveniles are similar to adults. 

Distribution 

Rufous Fantail occur near the coast in northern and eastern Australia. The species winters north. Only some 
populations are migratory but the species is absent (or in very low numbers) from south-eastern Australia in 
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winter. Most birds spend winters along the coast in south-east Queensland, Cape York, the Torres Strait and 
southern Papua New Guinea (Higgins et al., 2006). 

Important Populations 

No important populations have been declared for this species 

Habitat 

Rufous Fantail inhabit wet sclerophyll forests, subtropical and temperate rainforests and regrowth. They are 
also recorded in drier sclerophyll forest and woodlands, including those dominated by C. citriodora, often in 
association with a shrubby and heathy understorey. The species also inhabits parks gardens and 
occasionally semi-evergreen vine thicket in norther Australia (Higgins et al., 2006). 

Known records (Wildlife Online and ALA) 

 This species is widespread along eastern and northern Australia.  

 There are no WO or ALA records within the Site Boundary. 

 The closest record lies around 8 km east of the Site Boundary (Table 6-16). 

Table 6-21  Closest records of Rufous Fantail to the Site Boundary. 

Source of 
record 

Date RE Habitat description  Distance from Site 
Boundary 
(centre) (km) 

BA Not listed Non-remnant Cleared regrowth 8 

BA Not listed 11.1.2b Samphire forbland 22 

eBird 16/1/12 Non-remnant Cleared regrowth 21 

BA Not listed Non-remnant Cleared regrowth 22 

BA Not listed Non-remnant Cleared regrowth 11.5 

Survey Records 

This species was recorded three times within the Site Boundary. 

Habitat within the Development Footprint 

Habitat for this species occurs across the Development Footprint in the E. crebra woodlands, mixed eucalypt 
woodlands, Acacia shrublands and Lophostemon woodlands. Habitat for this species is shown in Appendix 
A, Figure A- 17. A maximum of 352 ha of suitable habitat for Rufous Fantail will be impacted by the Project. 

Threats to the species 

Threats to this species include habitat loss. No recovery or threat abatement plans are in currently in place 
for this species. No conservation advice has been compiled. 

This species is widespread across eastern Queensland and relatively common. Some habitat will be 
impacted but very large amounts of suitable habitat will remain in the Site Boundary. No impacts on the 
recovery of the species are expected. 

References 

The following documents and references were considered in the preparation of this section: 

 Atlas Living Australia (ALA), accessed 2021. https://www.ala.org.au/  
 Higgins, P.J., Peter, J.M. and Cowling, S.J. 2006. Boatbill to Starlings. In: The Handbook of Australian, 

New Zealand and Antarctic Birds. 7. Melbourne: Oxford Press. 
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7 Impact assessment 

An assessment of both the construction and operational impacts of the Project on flora, vegetation 
communities, and fauna are provided in this Section. 

7.1 International Conventions and Guidelines 

7.1.1 Convention on Biological Diversity  

The Convention on Biological Diversity (CBD) is the international legal instrument for "the conservation of 
biological diversity, the sustainable use of its components and the fair and equitable sharing of the benefits 
arising out of the utilization of genetic resources". It is dedicated to promoting sustainable development 
across the world and has been ratified by 196 nations (CBD, 2021). 

Article 14 Impact Assessment and Minimizing Adverse Impacts in the CBD encourages parties to: 

 introduce appropriate procedures requiring environmental impact assessment of its proposed 
projects that are likely to have significant adverse effects on biological diversity with a view to 
avoiding or minimizing such effects and, where appropriate, allow for public participation in such 
procedures; 

 Introduce appropriate arrangements to ensure that the environmental consequences of its 
programmes and policies that are likely to have significant adverse impacts on biological diversity 
are duly taken into account; 

 Promote, on the basis of reciprocity, notification, exchange of information and consultation on 
activities under their jurisdiction or control which are likely to significantly affect adversely the 
biological diversity of other States or areas beyond the limits of national jurisdiction, by encouraging 
the conclusion of bilateral, regional or multilateral arrangements, as appropriate; 

 In the case of imminent or grave danger or damage, originating under its jurisdiction or control, to 
biological diversity within the area under jurisdiction of other States or in areas beyond the limits of 
national jurisdiction, notify immediately the potentially affected States of such danger or damage, as 
well as initiate action to prevent or minimize such danger or damage; and 

 Promote national arrangements for emergency responses to activities or events, whether caused 
naturally or otherwise, which present a grave and imminent danger to biological diversity and 
encourage international cooperation to supplement such national efforts and, where appropriate and 
agreed by the States or regional economic integration organizations concerned, to establish joint 
contingency plans. 

This Project demonstrates avoidance, mitigation and management measures to conserve biodiversity 
promoted by CBD. The measures have been outlined in Section 8.1. Therefore, this Project is consistent 
with the CBD’s obligations. 

7.1.2 Convention on Conservation of Nature in the South Pacific (Apia Convention) 

The Convention on Conservation of Nature in the South Pacific is a multilateral environmental agreement 
which came into force in 1990. 
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The main objective of the Convention on Conservation of Nature in the South Pacific (Apia Convention) is to 
commit the Parties to take action for the conservation, utilisation and development of the natural resources of 
the South Pacific region through careful planning and management for the benefit of present and future 
generations (SPREP, 2021). 

To achieve the Apia Convention’s objectives, parties are required to (SPREP, 2021).: 

 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  

 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  

 agree to maintain lists of indigenous fauna and flora in danger of extinction and to give such species 
as complete protection as possible and 

 provision may be made as appropriate for customary use of areas and species in accordance with 
traditional cultural practices  

The Site Boundary does not lie within a National Park or other Protected Area. Several protected species will 
be impacted by the Project and these impacts are discussed in Section 7.2. Detailed flora and fauna surveys 
have been conducted to identify the species that will be impacted. The flora and fauna species recorded 
during the surveys are listed in Appendix G and Appendix H.  

The Project is not inconsistent with the Australia’s obligations under the Apia Convention.  

7.1.3 Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES) 

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is an 
international agreement between governments. Its aim is to ensure that international trade in specimens of 
wild animals and plants does not threaten their survival (CITES, 2021). 

CITES entered into force in 1975 and is signed by 80 countries. 

None of the species recorded within the Site Boundary or that are likely to be impacted by the Project are 
listed under CITES, so the Project does not contravene this convention. Further, the Project will not result in 
any species sold or traded. 

7.1.4 Convention on the Conservation of Migratory Species of Wild Animals (Bonn 
Convention) 

The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention) is an 
environmental treaty of the United Nations and provides a global platform for the conservation and 
sustainable use of migratory animals and their habitats (CMS, 2020).  

Parties to the convention must strive to protect listed species, conserve and restore habitats, mitigate 
obstacles to migration and control factors that endanger listed species. 

Four terrestrial surveys as well as four BUS have been undertaken in the Site Boundary to identify birds, 
particularly migratory birds, which may be impacted by the Project. The risk of turbine strike has been 
assessed in the BUS survey report and the Draft Bird and Bat Management Plan (Appendix Q).  

The Project has been assessed as having no significant residual impact to migratory species and a Bird 
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and Bat Management Plan has been prepared identifying appropriate management and monitoring 
measures to be implementing during operation of the Project. 

7.1.5 Japan-Australia Migratory Bird Agreement (JAMBA), China-Australia 
Migratory Bird Agreement (CAMBA) and Republic of Korea-Australia 
Migratory Bird Agreement (ROKAMBA) 

The Australian Government has signed on to a range of international agreements to protect migratory 
species that travel through Australia along the East-Asian-Australasian Flyway. Bilateral migratory bird 
agreements have been made with: 

 Japan (JAMBA) 

 China (CAMBA) and; 

 Republic of Korea (ROKAMBA). 

These agreements promote the co-operation in taking measures for the management and protection of 
migratory birds and birds in danger of extinction and also for the management and protection of their 
habitats. Birds listed under these agreements (and the Bonn Convention) are listed under the EPBC Act as 
migratory.  

Four terrestrial surveys and four BUS have been undertaken in the Site Boundary to identify birds, 
particularly migratory birds, which may be impacted by the Project. Four migratory species, Rufous Fantail, 
Satin Flycatcher, White-throated Needle-tail and Fork-tailed Swift, were recorded within the Site Boundary. 
Habitats for these species are discussed in Section 6. The risk of turbine strike has been assessed in the 
BUS survey report and the Draft Bird and Bat Adaptive Management Plan (Appendix Q).  

This Project provides avoidance, mitigation and management measures against impacts to migratory 
species. The Project has been assessed as having no significant residual impact to migratory species and a 
(draft) Bird and Bat Adaptive Management Plan (Appendix Q) has been prepared identifying appropriate 
management and monitoring measures to be implementing during operation of the Project. 

Therefore, this Project is consistent with the JAMBA, CAMBA and ROKAMBA’s obligations. 

7.2 MNES impact assessment 

An assessment of all of the direct, indirect, facilitated and cumulative impacts on MNES known or considered 
to potentially occur within the Development Footprint has been undertaken. Assessments of significant 
impacts according to the Significant Impact Guidelines 1.1. Matters of National Environmental Significance is 
presented in Section 9. 

7.2.1 Nature of the impacts 

Impacts from the Project may be direct, indirect or facilitated. Direct impacts, such as habitat clearance and 
direct mortality, are likely to be irreversible. Some rehabilitation of areas following construction could 
potentially reduce some of the direct impacts in the long term.  

Indirect and facilitated impacts, such as introduction of weeds, are difficult to quantify, are often unknown 
and difficult to mitigate.  
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7.2.2 Direct impacts 

7.2.2.1 Vegetation clearing & trimming 

The area of impact is based on the worst-case Development Footprint (refer to Section 1.3.2 for a 
description of what this includes). 

Not all of the Development Footprint will need to be cleared of vegetation. The Development Footprint has 
been chosen to encompass areas which are already cleared (such as existing roads), resulting in a total 
clearing area of 399.1 ha. Additionally, the Project Footprint includes areas where clearing can be avoided, 
but trimming will be necessary, with maximum vegetation heights specified by: 

 Transmission line: Powerlink’s easement guidelines (Powerlink Queensland Site Selection, 
Easements and Sites Guideline, Version 6.0., 2018). 

 St Lawrence Croydon Road: swept path clearance heights according to the Project traffic 
assessment and manufacturer’s instructions when transporting 90 m long blades.  

Within the transmission line and along St Lawrence Croydon Road there is vegetation which will need to be 
trimmed to a specific height as well as areas of vegetation that are already of the correct height (according to 
Lidar data) which would need to be monitored and potentially trimmed in future.  

Table 7-1  Percent of Development Footprint requiring clearing, trimming and already cleared or a suitable height.  

Wind farm 
component 

Total 
Development 
Footprint 

New 
Vegetation 
Clearing 

New 
trimming 

Existing 
clearing 

Currently at 
correct 
height* 

Total Development 
Footprint 

100% 82% 6% 2% 10% 

Wind Farm 77% 76% 0% 2% 0% 

Transmission Line 
275kV OH 

20% 0% 6% 0% 9% 

St Lawrence Croydon 
Road Upgrades 

2% 1% 0% 0% 1% 

*these areas would need to be monitored for tree height and potentially trimmed in the future. 
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Plate 7-1 Vegetation clearing and trimming within the transmission line alignment (from Powerlink Queensland Site 
Selection, Easements and Sites Guideline, Version 6.0., 2018). 

The assessment of the impacts of the Project on Queensland’s Regional Ecosystems was conducted on the 
ground-truthed vegetation communities and mapped REs (where there was no ground-truthed RE). The 
small patches of Acacia woodland, Xanthorrhoea shrubland, Leptospermum shrubland and Lophostemon 
woodland have been included in RE.11.12.1, as these are likely to be variations of this community. The 
impacts of the Project on State-mapped vegetation communities have been calculated using the maximum 
area of vegetation clearing within the Development Footprint (Table 7-2). This considers the maximum area 
to allow vehicle movement and the construction of overhead powerlines and is therefore the ‘worst-case 
scenario’. 

Applying the maximum clearing impact, the Project will result in the removal of up to 382.3 ha of remnant 
vegetation (including areas that need to be trimmed). A total of 2.7 ha of State mapped high value regrowth 
would be cleared and 0.5 ha of State-mapped Of Concern remnant RE. A total of 14 ha of already cleared 
land lies within the Development Footprint.  

Table 7-2  Remnant and regrowth vegetation to be impacted by the Project in the Development Footprint. 

Regional 
ecosystem 

VM Act 
status 

Remnant area (ha) Regrowth area (ha) 

11.3.4 OC 0.3 0.3 

11.3.25 LC 0.2 0.2 

11.12.1/11.12.2* LC 306.4 2.1 

11.12.6/11.12.13 LC/LC 48.2  

11.12.4 LC 27.7  

Total  382.3 2.7 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 146 

*Includes Acacia woodland, Xanthorrhoea shrubland, Leptospermum shrubland and Lophostemon woodland 

7.2.2.2 Habitat clearance 

A total of 399.1 ha of habitat for flora and fauna will be cleared for the Project. Eucalyptus crebra woodland 
makes up the vast majority of the Development Footprint (Table 7-3). Some of these areas may just be 
trimmed to allow access by construction machinery or under powerlines (Section 7.2.2.1), but the vast 
majority will be permanently cleared.  

Table 7-3  Clearing areas of vegetation communities within the Development Footprint. 

Vegetation community Area to be cleared (ha) 

Acacia shrub woodland 11.09 

Acacia shrub woodland (mapped)* 0.30 

Lophostemon woodland 0.04 

Eucalyptus crebra woodland 214.43 

Eucalyptus crebra woodland (mapped)* 78.13 

Xanthorrhoea shrubland 4.45 

Mixed eucalyptus woodland 41.11 

Mixed eucalyptus woodland (mapped)* 7.64 

Cleared (mapped)* 14.04 

Semi-evergreen vine thicket  27.01 

Semi-evergreen vine thicket (mapped)* 0.71 

Leptospermum shrubland 0.08 

Total 399.1 

*These areas were not surveyed but were assumed to be as mapped on the state Regional Ecosystem map. All other areas were 
ground-truthed. 

7.2.2.3 Direct mortality 

Direct morality of individuals could potentially occur during the pre-construction, construction and operational 
phases of the Project.  

Pre-construction 

Fauna mortality may during vegetation clearing for infrastructure during excavation, tree felling (animals 
living in foliage, under bark or in hollows), removal or rocks and other habitat features and through 
vehicle/machinery collision. 

Flora can be trampled by people or vehicles/machinery, removed inadvertently or through inappropriate 
control of weeds. 

Construction 
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Fauna can be killed during construction by falling in trenches, excavation of soil and through strikes with 
machinery or vehicles. 

Operation 

During operation of the wind farm, fauna can be killed by vehicle strike or through collisions with turbines or 
other infrastructure. 

7.2.2.4 Collision risk 

The operation of wind turbines presents a risk to a range of birds and bats. The main risk is mortality through 
collision with moving turbine blades (blade‐strike), although alienation (behavioural avoidance of suitable 
habitat near infrastructure) is also an important issue to consider. A summary of the general impact risks to 
birds and bats from collisions and habitat avoidance is provided in this Section, followed by a summary of the 
bird and bat species considered likely to be at risk from the Lotus Creek Wind Farm project.  

Birds and bats flying within or close to the RSA are at risk of collision impacts. This is the area of air space 
defined by the rotation of the turbine blade. As well as direct collision with infrastructure, the rotating blades 
produce a wake with turbulence, eddies and blade-tip vortices; the wake is principally behind the turbine 
(Sandersee, 2009). The extent of the wake is influenced by factors including blade design and landscape 
location. The wake extends behind the turbines at least three blade-diameters (Holland, 2008), attenuating 
with distance. The lateral extent of the wake appears to be less than a blade length (Maalouf et al., 2009), 
but this is not well studied. In summary, the wind turbine primarily presents a collision risk to birds and bats 
that fly within RSA height. An additional risk occurs for species that are affected by the wake. Therefore, the 
ground clearance of the RSA relative to the flying height of bird species is a key consideration. 

The earliest large-scale wind farms, such as Altamont Pass in California, experienced high levels of avian 
collision mortality, mainly of migrating raptors. Turbine design, pre-development survey’s, consideration of 
impacts and wind farm layouts have since substantially progressed. While bird and bat fatalities continue to 
be recorded at modern wind farms, these are at substantially lower rates (EPHC,  2010). 

Within a wind farm project design layout generally, there is potential for some turbines to result in higher 
collision risk to bird and bat species (Thelander, 2004; Kunz et al., 2007). These higher risk turbines are 
defined in areas where bird and bat collisions are considered more likely to occur due to proximity to: 

 Steep topography: gully heads, ridge lines, deep valleys and escarpments. These areas can 
concentrate migrating birds along relatively narrow pathways. They also provide updraughts utilised 
by swifts, swallows, martins, gulls and raptors. 

 Wetlands: marsh, pond, lake, stream, and/or river. Higher concentrations of birds and bats would be 
encountered near water sources. Water bodies may also provide staging areas for migrating 
waterbirds. 

 Dense vegetation areas: woodland, forest, tree lines, tree clusters supporting habitat resources such 
as hollow-bearing trees. Narrow flight corridors usually occur through gaps between habitat patches. 

Species considered to be at risk from impacts associated with collisions with turbine blades during the 
operation of the Lotus Creek Wind Farm project are discussed further below. 

The summary provided below of the species considered to potentially be at risk from the Lotus Creek Wind 
Farm focusses primarily on risks associated with collision impacts. Whilst habitat avoidance may be a 
potential impact arising from the operation of the wind farm, it is not possible at this stage to identify which 
particular species may be at risk from this type of impact, although generally it is those species that either 
are habitat specialists (i.e., they only occupy specific types of habitats) and/or species that rely on habitats 
that are scarcely distributed, with important habitat features present within the Development Footprint. To 
ascertain species at risk of habitat avoidance impacts requires establishment of a comprehensive set of 
baseline data under a BACI (Before After Control Impact) survey design. It is noted however that the 
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particular habitat types found within the Development Footprint are abundant and widely distributed in the 
locality, within and surrounding the site, and as such, the level of risk of alienation impacts to bird and bat 
species arising from the wind farm operation is considered to be low. 

Birds 

Generally speaking, birds at risk of collision are those that frequent the RSA (Hull et al., 2013b). Not all 
species of bird are at equal risk of collision with turbines. Generally, the identified groups at higher risk are 
(Kunz et al., 2007; Kingsley and Whittam, 2003): 

 Raptors: Soaring birds use landform features such as elevation, ridges and slopes to cruise and 
take ascendance. Further, they are generally higher order species, meaning they are less 
abundant and therefore more susceptible to population level impacts. 

 Passerines: Passerines have been among the most frequently reported fatalities at wind farms in 
Europe, America and Australia. Breeding birds in the vicinity of wind farms may be at greater 
collision risk if displaying aerial courtship. Migrating and nomadic passerines typically fly at 
altitudes of 150 m or higher. 

 Waterbirds: waterbird (i.e., grebes, cormorants, ducks, waders, cranes, rails, crakes, gulls, 
shorebirds) fatalities have been reported worldwide at wind farms close to staging, breeding and 
wintering areas. Note that no waterbirds were observed within the Development Footprint, 
however it is expected that they would periodically utilise the site. 

In addition, wind farm sites may be frequented by scavenger species (e.g. crows, raptors), attracted by 
crops, livestock or carrion, resulting in an increased risk of collisions with turbines. 

However, publicly available carcass monitoring data from Australian wind farms, which is restricted mainly 
to several facilities in Tasmania, have found no single foraging or taxonomic guild to predominate amongst 
mortalities. Species colliding with wind farms include carnivores, scavengers, nectivores and ground- and 
aerial-feeders (Woehler, 2018). In Victoria, the species most often discovered in mortality surveys are, in 
descending order, Australian Magpie, Brown Falcon and Nankeen Kestrel (Smales pers. comm. May, 
2016). 

Australian carcass monitoring results reviewed by Hull (2013a) suggest that approximately 20% of the bird 
assemblage present at the wind farm are involved in collisions; common species were found to be at most 
risk of colliding with turbines rather than rare or threatened species, based on their higher abundance. 
However, De Lucas et al. (2008) found no clear relationship between species abundance and species 
mortality (overseas study). 

In assessing the risk of the operation of the Project to birds, experience has been drawn from the 
preparation of Bird and Bat Risk Assessments at other wind farm projects (for example Silverton Wind Farm 
and Yass Valley Wind Farm). Higher risk bird species are typically identified based on the presence of 
suitable habitat within the development envelope for each species, as well as the (normal) flight height and 
character, movement behaviours (as either sedentary, nomadic or migratory), dispersal capability and 
typical population density for each species. For example, species that are either rare or threatened, or are 
known to fly high above the tree canopy at heights that would place them within the RSA, or have flight 
behaviours that would put them in conflict with turbines (such as using updrafts along ridge slopes to gain 
soaring height), including having a heavy or cumbersome flight behaviour, or species that are known to be 
migratory, could be considered at risk from the wind farm. 

In addition to the above risk factors, some species, such as the Wedge-tailed Eagle and Whistling Kite are 
attracted to carrion, and often scan more open or cleared areas, such as roadsides, for carcasses. The 
cleared open areas of turbine hardstands (and often immediately surrounding areas) can also be areas 
where eagles, kites and the like could be attracted to if a carcass was spotted in the area. This can draw 
birds to the turbine which therefore increases the risk of collisions with turbines. 
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Given the above considerations, and based on the bird species recorded at the site, the bird species 
considered to potentially be at some risk from turbine collisions include the following (sighted during the 
BUS): 

 Raptors, including the: 
o Wedge-Tailed Eagle (Aquila audax) 
o Brown Goshawk (Accipiter fasciatus) 
o Brown Falcon (Falco berigora) 

 Migratory species, including primarily high-flying species such as the White-throated Needletail.  

The main species likely to be affected by turbine strike are the Wedge-tailed Eagle, with 93.3% of observed 
flights of this species at RSA height. The number of raptors was low in relation to the total number of birds 
recorded during the survey. However, raptors formed approximately 15.7% of birds seen at RSA height. 
Based on the utilisation rate by other raptors (Nankeen Kestrel and Brown Falcon) at the impact points, 
risks to these species is likely to be low (Brown Falcon) to moderate (Brown Goshawk). It is not expected 
however that wide regional populations of these common raptor species would be affected by the wind farm 
proposal. White-throated Needletail is known to forage at RSA height and is therefore susceptible to 
mortality. 

Birds were not prone to flying at RSA heights at one point more than others, indicating that risk to birds is 
likely to be uniformly distributed over the Project. 

The overall risk of the wind farm operation resulting in high mortality rates to the above species is considered 
to be low. These species should however remain high-risk species for ongoing monitoring and management 
purposes. 

It is expected that some common species, including the Pied Currawong (the most abundant species on 
site), will feature in mortality counts, however given that species such as this are common in the area, and 
that many individuals will likely learn to avoid turbines, any mortalities are not expected to result in a 
significant risk to the long- term viability of any resident populations. 

Notwithstanding the low risk to bird species from operational impacts, a Bird and Bat Management Plan 
(BBAMP) (Appendix Q) will be prepared to monitor and provide management strategies to reduce the 
likelihood of occurrence of mortalities.  

Bats 

Bats, and more specifically microbats, are the second largest group of vertebrates to be impacted by 
collision impacts at wind farms worldwide (Cryan and Brown, 2007, Kunz et al.,  2007). In terms of blade- 
strike, Australian species that appear to be most at risk are those that forage well above canopy height (i.e., 
in open airspace) and move through their environment at high speeds, such as the White-striped Freetail 
Bat. These species are more likely to travel at the RSA. Collisions result either where the individual fails to 
detect the moving blades or is unable to manoeuvre around them. 

Another group of microbats that appears to be at high risk from wind farms, based on international studies, 
are those that migrate (Baerwald et al.,  2008). Migrating bats are thought to travel high in the air column 
on ‘auto‐pilot’. That is they appear to rely less on echolocation when migrating, instead navigating using 
alternative spatial senses or orographic features such as mountain ranges (Baerwald et al.  2008, Popa‐

Lisseanu and Voight, 2009). Consequently, migrating bats may fail to detect wind turbines. 

Based on the above, two groups of Australian bats can be identified as higher risk from blade-strike 
impacts: 

 Non-migrating, high-flying microbats 

 Migrating, high-flying microbats, particularly those of conservation concern. 
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Given the above considerations, and based on the bat species recorded at the site, the bat species 
considered to potentially be at some risk from the wind farm is: 

 White-striped free-tailed bat (Austronomus australis) 

 Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) 

 Large Bent-winged Bat (Miniopterus orianae oceanensis) 

 Troughton’s Sheath-tailed Bat (Taphozous troughtoni). 

The Yellow-bellied Sheathtail-bat is listed as a common species and was recorded numerous times across 
the site, in both survey seasons. The species is widespread across Australia, although in some localities in 
Australia may occur at low abundances. Given the extensive areas of similar and potentially suitable 
habitat surrounding the site, it is unlikely that the species would be restricted to the site, and therefore 
would be unlikely to have any high-use or migratory flight paths through the Development Footprint. The 
overall risk of the wind farm operation resulting in high mortality rates to the above species is considered to 
be low, however this species should remain a high-risk species for ongoing monitoring and management 
purposes. 

Additionally, given the extensive areas of similar suitable habitat surrounding the site, it is unlikely that there 
would be any alienation impacts from habitat avoidance/sterilisation that would substantially negatively affect 
a local population of the identified bat species at the site.  

7.2.2.5 Barotrauma 

Barotrauma is used to describe injuries caused when an animal encounters a sudden and extreme change in 
atmospheric pressure. The rapid change in air pressure causes air-containing structures (such as the lungs) 
to rupture, leading to injuries or death (Baerwald et al., 2008). Bat deaths at wind farms have been partly 
attributed to barotrauma due to the air pressure changes that occur around rotating turbine blades (Baerwald 
et al., 2008). However, recent research has bought this theory into doubt. Rollins et al. (2012) found that bat 
deaths at wind farms were more likely to be attributed to collisions rather than barotrauma. Houck (2012) 
found that the pressure changes at rotating wind turbines was minimal and below that which is known to 
cause barotrauma in other small mammals. Further, the study found that there were few scenarios of 
movement near rotating blades in which the pressure changes would cause injury. The studies concluded 
that the majority of deaths of bats at wind farms are likely to be through collisions with turbines rather than 
from barotrauma. The BBAMP (Appendix Q) discusses impacts to bats and birds from the proposed 
windfarm. 

7.2.2.6 Summary of direct impacts 

Table 7-4 summaries the frequency of the impact and the phase of the Project that the impact is expected in. 
Most of the impacts are long term and permanent. 

Table 7-4  Potential impacts to biodiversity during the construction and operational phases 

Nature of impact Frequency Phase and 
duration  

Consequence 

Habitat clearance for permanent 
and temporary construction 
facilities (e.g., turbines, 
transmission lines, compound 
sites, stockpile sites, access 

Once Construction: 
Long term- 
permanent 

 Direct loss of native flora and fauna habitat 

 Potential over-clearing of habitat outside 
proposed Development Footprint 

 Injury and mortality of fauna during clearing of 
fauna habitat and habitat trees 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 151 

Nature of impact Frequency Phase and 
duration  

Consequence 

tracks)   Disturbance to stags, fallen timber, and bush 
rock 

Displacement of resident fauna Regular Construction: 
Long Term 

 Direct loss of native fauna 

 Decline in local fauna populations 

Injury or death of fauna through 
clearing or vehicle/machinery 
strike 

Regular Construction 
Phase: Long 
Term 

 Direct loss of native fauna 

 Decline in local fauna populations 

Removal of habitat features 
e.g., HBTs 

Regular Construction 
Phase: Long 
Term – 
permanent 

 Direct loss of native fauna habitat 

 Injury and mortality of fauna during clearing of 
habitat features 

Injury or death through 
collisions within turbines or 
other infrastructure 

Regular Operational: Long 
term- permanent 

 Direct loss of native fauna 

 Decline in local fauna populations 

Injury or death through 
barotrauma 

Regular Operational: Long 
term- permanent 

 Direct loss of native fauna 

 Decline in local fauna populations 

7.2.3 Indirect and facilitated impacts 

Indirect impacts can occur when the proposal or activities relating to the construction or operation of the 
proposal affect native vegetation, threatened ecological communities or threatened species habitat beyond 
the Development Footprint. 

7.2.3.1 Erosion and sedimentation 

Erosion is caused by the exposure of soil to wind and water. Removal of native vegetation, the creation of 
roads, slopes and batters with not soil cover and removal of topsoil can all lead to erosion. Erosion reduces 
habitat quality for flora and fauna, changes surfaces water flow and reduces water quality when the soil 
washes into waterways leading to sedimentation. 

Sedimentation in waterways reduces habitat quality for aquatic fauna and flora, changes the chemistry of the 
water and affects water temperatures.  

7.2.3.2 Bushfire 

Pre-construction, construction and operational activities could increase the risk of bushfire in the area. 
During construction and pre-construction, the use of heavy machinery in long, dry grass, use of flammable 
liquids and welding activities could lead to increased chance of bushfire. 

Bushfires and inappropriate fire regimes (too frequent burns, non-mosaic burns and fires at the wrong 
temperatures) are a key threatening process for many species. The National Koala Conservation and 
Management Strategy 2009-2014, identifies hot crown fires as a Koala mortality risk, and a key conservation 
action for Greater Glider from the DAWE SPRAT profile for the species is reducing the intensity and 
frequency of prescribed burns.  
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Uncontrolled burns at the wrong intensity can destroy habitat, lead to direct mortality of fauna, remove 
important habitat features (e.g., hollow trees, hollow logs, foraging species). 

7.2.3.3 Fragmentation 

Fragmentation is a threatening process for many species including Koala and Greater Glider. Fragmenting 
patches of vegetation leads to a loss of habitat connectivity which can lead to low genetic diversity of 
populations, reduced viability of populations due to a reduction foraging and denning opportunities, reduced 
breeding opportunities and reductions in home ranges for species.  

Fragmentation can also lead to greater edge effects from weeds, dust and disturbance. 

Some species, like Greater Glider, are prone to impacts from fragmentation of habitat. Although the species 
can glide between trees, the maximum gliding distance known for Greater Glider is 100 m (DELWP, 2019) 
but this is highly dependent on the height of the trees and 40 m is a more realistic average. Large linear 
clearings can be a barrier to movement for this species and populations could potentially be isolated if 
animals cannot move between patches. 

7.2.3.4 Noise and lighting 

Noise can impact the behaviours of fauna in remaining vegetation. Animals may avoid parts of their home 
ranges, change their movement patterns or cease some activities (such a breeding) due to the disturbance 
of noise. Noise will be generated at all phases of the project although construction noise, particularly blasting 
and heavy machinery, will be widespread and occur for the length of construction.  

Artificial lighting may be used for night works and could results in behavioural changes in remaining fauna. 
The light may impact a species ability to hide from predators or search for prey. This may lead some animals 
to avoid the parts of their home range or change their movement pattens.  

7.2.3.5 Dust 

Dust is created when soil is disturbed or exposed to the air. Increased dust is expected during vegetation 
clearing, soil stripping and vehicle and machinery movements. Dust can be deposited on remaining adjacent 
vegetation and impair photosynthesis and plant functions. Dust can also injure staff and fauna through 
inhalation, reduce water quality when it lands in waterways and alter the soil properties impacting flora 
growth.  

Dust is likely to be generate in the pre-construction and construction phases but may also be generated to a 
small degree by light vehicles during operation. 

7.2.3.6 Weeds and pests 

Pre-construction, construction and operational activities have the potential to introduce new weeds and/or 
spread existing infestations. Weeds compete with native vegetation, reduce the availability of native forage 
species, create an environmental and agricultural nuisance and remove habitat for fauna. 

Weeds can be spread due to inappropriate weed hygiene procedures via staff, light vehicles, machinery, 
equipment and fill entering the site. Disturbed soil allows for weeds to germinate and colonise areas.  

Increased roads and inappropriate disposal of waste could potentially increase introduced predators within 
the Site Boundary. Introduced predators are key threats to several of the MNES species potentially present 
or known to be present within the Site Boundary.  
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7.2.3.7 Alienation 

Operational wind turbines may cause changes in bird and bat behaviour. Where such behaviour includes 
avoiding nesting or foraging resources or diverging around the broad area where turbines are located, this 
is termed an ‘alienation’ or ‘barrier’ effect. The turbines, in these instances, act to ‘sterilise’ otherwise 
suitable areas of habitat or movement pathways. Alienation may affect local sedentary birds in their daily 
traverses for foraging, roosting and breeding sites or may cause migratory birds to shift migratory flyways. 
Birds and bats may be forced to change their flight behaviour to avoid collisions with turbines, subsequently 
impacting on their breeding and foraging success (Drewitt and Langston, 2006). Alienation of hunting habitat 
for raptors such as Wedge‐tailed Eagle may be of particular concern (Smales 2006) for local populations. 
The distance over which disturbance effects can extend from a wind farm varies considerably. A distance of 
600 m is often reported as the zone of disturbance around turbines, however this ranges from 80 m (for a 
grassland songbird), to 800 m (for waterfowl) and 4 km (for seabirds) (Sharp, 2010). Barrier effects have 
been demonstrated at offshore wind farms in Europe, however there is little evidence at onshore farms 
(EPHC, 2010; Hull, 2013a). 

Siting and configuration of turbines is the primary factor influencing alienation impacts; inappropriate layout 
(such as lines of turbines between important habitat features) can create a barrier effect, resulting in habitat 
loss or fragmentation (Brett Lane and Associates, 2009). Turbines are generally placed to maximise wind 
values and to minimise turbulence from topographic features and other turbines. In practice, this means 
there are usually large and variable spaces between turbines (Smales, 2006). Rows of turbines throughout 
the Development Footprint could in effect act as multiple barriers to the movement of birds and bats, 
particularly if spaced too closely together. 

7.2.3.8 Summary of indirect and facilitated impacts 

Table 7-5 summaries the potential indirect impacts of the Project. These impacts will be addressed through 
the measures proposed in Section 8.  

Table 7-5  Potential indirect impacts on biodiversity during the construction and operational phases.  

Nature of impact Likelihood of Impact Duration and 
timing 

Consequence for biodiversity 
values 

Inadvertent impacts on 
adjacent habitat or 
vegetation 

Possible – Clearing may 
inadvertently extend into 
retained vegetation patches 

Construction 
Phase: Short-term 

 Direct loss of native flora and 
fauna habitat; 

 Injury and mortality of fauna during 
clearing of fauna habitat and 
habitat trees; 

 Disturbance to stags, fallen timber; 
and 

 Increased edge effects. 

Reduced viability of 
adjacent habitat due to 
edge effects 

Possible - Most retained 
vegetation is contiguous with 
vegetation adjacent to the 
Development Footprint 

Operational Phase: 
Long-term 

 Loss of connectivity between 
remnant vegetation within and 
around Development Footprint; 
and 

 Reduced genetic diversity within 
isolated populations 

 

Reduced viability of 
adjacent habitat due to 
noise, dust, heat or light 

Possible – construction works 
may impact on habitat quality in 
retained vegetation 

Operational Phase: 
Short-term 

 May alter fauna activities and/or 
movements; 

 Loss of foraging or breeding 
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Nature of impact Likelihood of Impact Duration and 
timing 

Consequence for biodiversity 
values 

spill habitat; and 

 Inhibit the function of plant 
species, soils and dams. 

Weeds brought in soils 
or unclean machinery 

Possible – may be brought in 
soils or unclean people, 
machinery or vehicles 

Construction & 
Operational Phase: 
Long-term 

 

 Degradation of community 
biodiversity and integrity;  

 Weed encroachment (into remnant 
vegetation); and 

 Movement of weeds by water to 
downstream habitats. 

Increased risk of 
starvation, exposure 
and loss of shade or 
shelter 

Possible – food sources in Site 
Boundary will be reduced 

Construction and 
operational phase: 
Long-term 

 May alter fauna activities and/or 
movements 

Loss of breeding 
habitats 

Possible – loss of hollow-
bearing trees 

Construction 
Phase: Long- Term 

 Loss of potential breeding habitat 
including fallen and hollow logs 

 

Earthworks and 
mobilisation of 
sediments 

Possible – loss of groundcover 
during construction may 
increase mobilisation of 
sediments.  

Construction Phase 
– Short Term 

 Erosion and sediment deposition 
pollution on downstream habitats; 
and 

 Alteration of surface watercourses 
(isolating high biodiversity value 
communities). 

Trampling of threatened 
flora species 

Possible– records of state 
listed threatened plants in 
adjacent vegetation 

Construction Phase 
– Short Term 

 Damage to native flora 

Increase in predatory 
species populations 

Possible – additional shelter 
habitat for predatory invasive 
species.  

Construction & 
Operational Phase: 
Long-term 

 Injury and mortality of fauna from 
predatory species 

Changes in animal 
behaviour due to 
presence of turbines 

Possible- fauna may avoid the 
area due to the noise and air 
disturbance around the 
turbines. 

Operational Phase: 
Long-term 

 May alter fauna activities and/or 
movements 

Destruction of habitat 
due to uncontrolled 
bushfire 

Possible- bushfires can remove 
habitat and foraging and 
sheltering opportunities for 
fauna 

Construction & 
Operational Phase: 
Short-term 

 Loss of potential breeding habitat 
including fallen and hollow logs 

 Direct loss of native flora and 
fauna habitat; 

 Injury and mortality of fauna during 
clearing of fauna habitat and 
habitat trees; 

 Disturbance to stags, fallen 
timber 

7.2.4 Cumulative impacts 

Clearing of native vegetation is a key threatening process and is considered a major factor in the loss of 
biological diversity. Small losses of vegetation communities and fauna habitat, which may be insignificant at a 
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project level, may accumulate over time to cause a significant reduction in the regional extent. This project will 
result in maximum impact to 382.3 ha of remnant vegetation, 2.7 ha high value regrowth and 14 ha non-
remnant vegetation and will therefore contribute towards this threatening process. The proposed clearing is 
linear in nature, limiting impacts on connectivity. Clearing has avoided areas where cleared expanses 
represent a significance barrier to movement. For example, Greater Glider movement is restricted by the 
species’ ability to achieve glide distance between trees, whereas Koala are more mobile and routinely 
traverse across cleared ground. Accordingly, the majority of areas of Greater Glider habitat have been 
avoided by the Development Footprint. 

Avoidance and mitigation measures will be implemented to minimise potential impacts on native flora and 
fauna, and offsets will account for significant residual impacts. 

At the time of reporting, there are a number of renewable projects within the region which have received 
planning approval however are yet to commence construction. Clarke Creek Solar Farm (Pacific Hydro Pty 
Ltd) is approximately 40 km south on Marlborough-Sarina Road. This is a 315 MW solar farm across 940 ha 
on largely disturbed pasture, avoiding remnant vegetation and potential habitat for threatened species (RPS 
2017). The Broadsound Solar Farm (Broadsound Solar Farm Pty Ltd) will yield 392 MW of energy and is 
planned for development across 1,370 ha approximately 50 km from Lotus Creek Wind Farm. Ecology & 
Heritage Partners (2017) identify that the Project will retain remnant vegetation and that no impacts to 
significant ecological values are expected to occur.  

Neither of these two solar farm developments were deemed to be a controlled action through the EPBC Act 
referral process and ecological impacts are expected to be minimal. These projects are therefore not 
considered to contribute to cumulative impacts with the proposed Lotus Creek Wind Farm. 

Clarke Creek Wind Farm (Goldwind Australia/Lacour Energy) is a 195-turbine wind farm with both 
Queensland state and EPBC Act approvals. Clarke Creek Wind Farm is immediately to the south of Lotus 
Creek Wind Farm, and will (most relevantly) result in the clearing of habitat for Greater Glider and Koala, 
which will be offset as an EPBC condition of approval (NGH Environmental & Green Tape Solutions, 2018). 
Significant and large areas of suitable habitat will be retained across both of the Clarke Creek and Lotus 
Creek wind farm sites. This will maintain opportunity for wildlife to move through the landscape and support 
existing populations of the threatened species. When turbines are operating, collision impacts to bird and bat 
species will be managed by the Project’s respective bird and bat management plans.  

Information sharing between wind farm operators in the region about fauna mortality from turbine collisions 
would contribute to a holistic assessment of the significance of any impacts. This could be facilitated through 
review of publicly available annual reports, which are required to be published as an EPBC Act condition of 
approval. 

At a national level, the severe bushfires of summer 2019/20 have significantly impacted on the population of 
Greater Glider and Koala. This was considered in the assessment of significance for both of these EPBC 
and NC Act threatened species (Section 9.1.2.1). 

7.2.5 Impacts on MNES threatened species. 

Impacts to MNES fauna species have been calculated based on the (maximum) area of habitat that will be 
cleared by the Project. MNES habitat was identified using the approach described in Section 4.2.6. Clearing 
impacts have been considered within the Development Footprint and compared with the available habitat in 
the Site Boundary, and within a 30 km radius (Table 7-6). These values inform the assessment of 
significance (Section 9.1). Appendix A, Figure A- 9 to Figure A- 19 shows the habitat areas for each species. 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 156 

Table 7-6  Comparison of MNES habitat area within the Development Footprint and landscape area 

The direct and indirect/facilitated impacts to each of the MNES which are known to occur or have habitat 
within the Development Footprint (and where the Development Footprint falls in the known distribution of the 
species) are listed in Table 7-7. Assessment of significant impacts for each of these species is listed in 
Section 9. Impacts to two species, Koala and Greater Glider, are considered to be significant. 

 MNES 

  

Suitable habitat 
within the 
Development 
Footprint 

Suitable habitat within the 
Site Boundary 

Suitable habitat within the 
landscape area (30 km) 

ha ha % impacted ha % impacted 

Koala 341.36 47,847  0.7% 270,882  0.12% 

Greater Glider 45.2 16,489  0.27% 100,481  0.04% 

Squatter Pigeon- 
breeding 

16.39 42,839 0.038% 325,139 0.1% 

Squatter Pigeon-
foraging 

32.35 45,722 0.07% 339,316 0.1% 

Yakka Skink 1.02 1,592 0.06% 69,331 0.002% 

Satin Flycatcher 
and Rufous Fantail 

352 40,906 0.86% 270,882 0.13% 

Fork-tailed Swift- 
foraging 

399.1  48,367
  

 

0.83% 653,124  0.06% 

Fork-tailed Swift- 
roosting 

341.32 40,906 0.83% 270,882 0.13% 

White-throated 
Needle-tail- 
foraging 

399.1 48,367  0.83% 653,124  0.06% 

White-throated 
Needle-tail- 
roosting 

48.75 40,906 0.12% 100,481  0.05% 

Oriental Cuckoo 399.1 48,367  0.97% 653,124  0.06% 

Northern Quoll 399.1 48,367   0.97%
  

 

325,403  0.12% 

Red Goshawk 341.32 40,906 0.83% 270,882 0.13% 

Quassia 48.75 16,489  0.3% 100,481  0.05% 
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Table 7-7  Direct and indirect/facilitated impacts to MNES from the Project. 

Species Direct impacts Indirect /facilitated 
impacts 

Consequence of impact/ 
Significance of impact 

Koala  Construction 

 Removal of a maximum of 
341.36 ha Koala habitat 

 Removal of foraging and 
shelter habitat 

 Injury and mortality of 
Koalas during habitat 
removal 

 Vehicle strike during 
construction  

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Clearing may inadvertently 
extend into retained 
vegetation patches 

 Reduced viability of 
adjacent habitat due to 
noise, dust, heat, erosion 
or light spill- construction 
works may impact on 
habitat quality in retained 
vegetation 

 Increase in predatory 
species populations- 
additional shelter habitat for 
predatory invasive species. 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Increase in predatory 
species populations- 
additional shelter habitat for 
predatory invasive species. 

 Loss of habitat through 
increased bushfires. 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles or light spill-
from buildings 

 

 Removal of around 1% of 
local Koala habitat 

 Avoidance of habitat during 
construction 

 

Significance: Significant 
impact 

Greater Glider Construction 

 Removal of 45.2 ha of 
Greater Glider habitat. 

 Injury and mortality of 
Greater Glider during 
habitat removal 

 Removal of actual and 
potential breeding sites 
through removal of tree 
hollows  

 Vehicle strike during 
construction activities   

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Reduced viability of 
adjacent habitat due to 
noise, dust, heat, erosion 
or light spill- construction 
works may impact on 
habitat quality in retained 
vegetation 

 Loss of breeding habitats- 
loss of hollow-bearing trees 
leading to reduced 
breeding 

 Reduced population 
viability if population is 
fragmented 

 Loss of habitat through 
increased bushfires risk 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 

 Loss of around 0.04% of 
local habitat 

 Increase in fragmentation 

 

Significance: Significant 
impact 
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Species Direct impacts Indirect /facilitated 
impacts 

Consequence of impact/ 
Significance of impact 

adjacent habitat due to 
noise from turbines, dust 
from vehicles or light spill-
from buildings 

 Increase in predatory 
species populations- due to 
access along roads. 

Squatter Pigeon Construction 

 Removal of 16 ha of 
Squatter Pigeon breeding 
habitat and 32.35 ha of 
foraging habitat. 

 Removal of habitat for 
permanent and temporary 
facilities. 

 Vehicle strike during 
construction activities   

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Reduced viability of 
adjacent habitat due to 
noise, erosion, dust, heat 
or light spill- construction 
works may impact on 
habitat quality in retained 
vegetation 

 Weeds brought in soils or 
unclean machinery. 

 Increase in predatory 
species populations 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles or light spill-
from buildings 

 Increase in predatory 
species populations- due to 
access along roads. 

 Weeds brought in soils or 
unclean machinery. 

 Loss or around 0.01% of 
local habitat 

 

Significance: Not a significant 
impact 

Satin Flycatcher 
and Rufous 
Fantail 

Construction 

 Removal of 352 ha of Satin 
Flycatcher and Rufous 
Fantail habitat 

 Injury and mortality of Satin 
Flycatcher and Rufous 
Fantail during habitat 
removal 

 Vehicle strike during 
construction activities  

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Reduced viability of 
adjacent habitat due to 
noise, dust, heat or light 
spill- construction works 
may impact on habitat 
quality in retained 
vegetation 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles or light spill-
from buildings 

 Increase in predatory 

 Small loss of potential 
habitat 

 

Significance: Not a significant 
impact 
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Species Direct impacts Indirect /facilitated 
impacts 

Consequence of impact/ 
Significance of impact 

species populations- due to 
access along roads. 

 Weeds brought in soils or 
unclean machinery. 

Fork-tailed Swift Construction 

 Removal of 399.1 ha of 
foraging habitat and 341.32 
ha of roosting habitat  

Operational and Maintenance 

 Collisions with turbines and 
other infrastructure 

Construction 

 Avoidance of habitat due to 
noise and disturbance 

Operational and Maintenance 

 Alienation of the region due 
to avoidance of the 
turbines. 

 Avoidance of habitat due to 
noise and disturbance 

 Avoidance of the region 
which could lead to birds 
flying further 

 

Significance: Not a significant 
impact 

White-throated 
Needle-tail 

Construction 

 Removal of 399.1 ha of 
foraging habitat and 48.75 
ha of roosting habitat 

Operational and Maintenance 

 Collisions with turbines and 
other infrastructure 

Construction 

 Avoidance of habitat due to 
noise and disturbance 

Operational and Maintenance 

 Alienation of the region due 
to avoidance of the 
turbines. 

 Avoidance of habitat due to 
noise and disturbance 

 Avoidance of the region 
which could lead to birds 
flying further 

 

Significance: Not a significant 
impact 

Yakka Skink 

 

This species is 
unlikely to be 
present as its 
core range in 
further south in 
the Brigalow Belt 
and there are no 
records in the 
region. 

Construction 

 Removal of 1.02 ha of 
Yakka Skink habitat. 

 Removal of habitat for 
permanent and temporary 
facilities. 

 Vehicle strike during 
construction activities  

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Reduced viability of 
adjacent habitat due to 
noise, erosion, dust, heat 
or light spill- construction 
works may impact on 
habitat quality in retained 
vegetation 

 Weeds brought in soils or 
unclean machinery 
reducing habitat quality. 

 Increase in predatory 
species populations 

 Removal of habitat features 
such as longs, rocks and 
debris 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles, human 
disturbance 

 Increase in predatory 
species populations- due to 
access along roads. 

 Loss or around 0.002% of 
local habitat 

 

Significance: Not a significant 
impact 
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Species Direct impacts Indirect /facilitated 
impacts 

Consequence of impact/ 
Significance of impact 

 Weeds brought in soils or 
unclean machinery. 

Northern Quoll 

 

 

This species is 
unlikely to be 
present as its 
core range in 
further north and 
there are no 
records in the 
region. 

Construction 

 Removal of 399.1 ha of 
Northern Quoll habitat. 

 Removal of habitat for 
permanent and temporary 
facilities. 

 Vehicle strike during 
construction activities  

Operational and Maintenance 

 Vehicle strike during 
operation activities   

Construction 

 Reduced viability of 
adjacent habitat due to 
noise, erosion, dust, heat 
or light spill- construction 
works may impact on 
habitat quality in retained 
vegetation 

 Weeds brought in soils or 
unclean machinery. 

 Increase in predatory 
species populations 

 Removal of habitat features 
such as longs, rock, hollow 
trees and debris 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles, human 
disturbance 

 Increase in predatory 
species populations- due to 
access along roads. 

 Weeds brought in soils or 
unclean machinery. 

 Loss or around 0.12% of 
local habitat 

 

Significance: Not a significant 
impact 

Red Goshawk 

 

This species is 
unlikely to be 
present as no 
natural 
permanent water 
occurs within the 
Site Boundary. 

Construction 

 Removal of 341.32 ha of 
habitat  

 Collisions with turbines and 
other infrastructure 

Operational and Maintenance 

 Vehicle strike during 
operation activities 

 Collisions with turbines 

Construction 

 Alienation of the region due 
to noise during 
construction. 

 Avoidance of habitat due to 
noise and disturbance 

 Loss of habitat through 
increased bushfires. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to 
noise from turbines, dust 
from vehicles, human 
disturbance 

 Alienation of the region due 
to avoidance of the 
turbines. 

 Avoidance of the region 
which could lead to birds 
flying further 

 Loss or around 0.13% of 
local habitat 

 

Significance: Not a significant 
impact 
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Species Direct impacts Indirect /facilitated 
impacts 

Consequence of impact/ 
Significance of impact 

Quassia* 

 

This species is 
unlikely to be 
present as the 
habitat is 
marginal and it 
was not found 
during the walk 
through survey of 
the Development 
Footprint.  

Construction 

 Removal of 48.75 ha of 
habitat  

 Removal of individuals (if 
present) 

 Trampling  

Operational and Maintenance 

 Trampling  

 

 

Construction 

 Reduced viability of 
adjacent habitat due to 
dust, heat 

 Weeds brought in soils or 
unclean machinery. 

 Loss of habitat through 
increased bushfires. 

 Changes in hydrology due 
to increased hard stand 
areas. 

Operational and Maintenance 

 Loss of habitat through 
increased bushfires risk 

 Reduced viability of 
adjacent habitat due to dust 
from vehicles, human 
disturbance 

 Weeds brought in soils or 
unclean machinery. 

 Loss or around 0.05% of 
local habitat 

 

Significance: Not a significant 
impact 
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8 Proposed avoidance and mitigation measures 

The recommended avoidance and mitigation measures for the Project are detailed in the following section. 
The proposed measures are in accordance with the development mitigation hierarchy, which aims for a 
result of ‘no net loss’ of biodiversity through implementing, in the following order, avoidance, mitigation, 
rehabilitation/restoration and offsetting (Figure 8-1).The goal of ‘no net loss’ is to enable appropriate 
development without associated biodiversity losses (Gardner et al., 2013).  

 

Figure 8-1 The mitigation hierarchy (from Forest Trends Association, 2020). 

8.1 Avoid and minimise 

The Project has been designed to: 

 avoid impacts to Greater Glider habitat, which is also high-quality habitat for Koala (Figure 8-3) 

 minimise impacts to the Clarke-Connors Range bioregion 

 minimise impacts to Koala (and other MNES, such as Squatter Pigeon) habitat due to: 

• Smaller project (from 81 turbines down to 55 turbines; and from 620 ha (original Project 
Area [2020/8627]; down to maximum impact of 399.1 ha) 

• Reduced project footprint: refinement of detail in design 

• Individual turbine siting assessment: comparative selection by energy generation vs impact 

• Siting turbines as close to existing or proposed tracks as possible 

• Siting the transmission line adjacent to the existing state road (Figure 8-2) 

• Siting turbines in areas of lower density non-juvenile Koala habitat trees (Figure 8-4). 
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Figure 8-2 Example of how the transmission line has been aligned with an existing cleared area (state controlled road) 

 

Non-juvenile Koala habitat trees (NJKHT) are defined as Koala habitat trees (Angophora, Corymbia, 
Eucalyptus, Lophostemon or Melaleuca species) which are more than 4 m high or has a trunk with a 
circumference more than 31.5 cm at 1.3 m above the ground (DES, 2020). Lidar data has been analysed to 
identify all vegetation which is height classes greater than 5 m, and wind farm infrastructure has been 

Figure 8-3 Summary of how the Project has been redesigned to avoid or minimise Greater Glider habitat - current footprint 
(left) vs original footprint (EPBC 2020/8627; right) 
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preferentially located in areas with a lower density of non-juvenile Koala habitat trees to minimise removal of 
this resource. 

 

Figure 8-4 Illustration of how the Project has been redesigned to minimise the loss of Koala habitat trees 

8.2 Proposed mitigation  

Construction phase management measures will be described in greater detail in the Vegetation and Fauna 
Management Plan (Appendix O), which will be further developed following the detailed design stage for the 
Project. Operational impacts relating to birds and bats will be managed through a project Bird and Bat 
Management Plan (Appendix Q), developed with reference to the final project design. Measures proposed 
to avoid, minimise or mitigate impacts to flora and fauna species and their habitat are detailed in Table 8-1. 
The effectiveness of the mitigation measures have been well-established through demonstrated application 
in comparable wind farm developments and studies (van der Ree ,1999; Thompson and Thompson, 2015).    
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Table 8-1  Proposed measures to avoid, minimise and mitigate impacts to flora, fauna and habitat 

Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

Impacts to fauna and flora through vegetation clearing and habitat removal 

Time works to avoid 
critical life cycle events 

 Where practicable, hollow-bearing trees 
are not to be removed during the peak 
breeding season (spring to summer) to 
mitigate impacts on hollow dependent 
birds 

 Pre-clear surveys should be conducted 
prior to all clearing to check hollows for 
fauna 

Hanger, J and Nottidge, B 2009. Draft Queensland 
Code of Practice for the welfare of wild animals 
affected by land-clearing and other habitat impacts 
and wildlife spotter/catchers. Australian Wildlife 
Hospital. 

Construction Regular Epuron Moderate- not all 
hollows will be 
identified prior to 
clearing so some 
hollows containing 
fauna will be 
destroyed.  

 

 

Species not detected 
during pre-clearing 
surveys may be 
impacted. 

Implement clearing 
protocols during tree 
clearing works, 
including pre-clearing 
surveys, daily surveys 
and staged clearing, 
the presence of a 
trained ecological or 
wildlife handler 

 Pre-clearing checklist 

 Tree clearing procedure 
Hanger, J and Nottidge, B 2009. Draft Queensland 
Code of Practice for the welfare of wild animals 
affected by land-clearing and other habitat impacts 
and wildlife spotter/catchers. Australian Wildlife 
Hospital. 

Construction Regular Epuron Moderate- pre-clear 
surveys will not 
identify well hidden 
fauna (such as those 
in the leaf little or high 
in trees). Some fauna 
may not be seen and 
may be injured or 
killed during clearing 

Species not detected 
during pre-clearing 
surveys may be 
impacted 

Salvageable hollows 
from felled trees will be 
relocated to areas of 
retained vegetation in 
order to provide 
additional habitat.  

 Tree-clearing procedure including 
relocation of habitat features to adjacent 
area for habitat enhancement 

Hanger, J and Nottidge, B 2009. Draft Queensland 
Code of Practice for the welfare of wild animals 
affected by land-clearing and other habitat impacts 
and wildlife spotter/catchers. Australian Wildlife 
Hospital. 

Construction Regular Epuron Low- few hollows will 
be salvageable and 
unless they are 
placed in an 
appropriate way and 
maintained this 
mitigation is likely to 

Some hollows from 
felled trees are likely to 
be too damaged for 
effective relocation. 
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

have a low 
effectiveness. 

Installation of glider 
poles or fauna bridges 
in areas were the 
clearing widths are 
more than 40 m 

 Fauna crossing poles and bridges to be 
installed in areas where clearing widths 
exceed 40 m. 

 
Taylor, B. 2010. Use and effectiveness of 
engineered road crossing structures for wildlife in 
eastern Australia. PhD thesis. Griffith University 

Construction Regular Epuron Moderate- Glider 
poles and crossing 
structures are known 
to be effective for 
gliders if placed 
correctly. 

There is a low risk 
some gliders may not 
use the crossing 
structures which could 
lead to population 
fragmentation.  

Retain the ground and 
mid storey  

 Where possible, retain shrub layer and 
ground cover. Clearing will be managed 
through removal of vegetation in 
(structural) layers – i.e., the trafficable area 
will need to be cleared and hardened, but 
wider, buffer areas should not be 
hardened, to allow native shrubs / ground 
layer to regenerate, whilst removing tree 
layer. This allows for small animal 
movement through the understory while 
providing access for wind towers / blades 
etc over the maintained lower vegetation. 

Construction Regular Epuron Moderate- this will 
provide cover for 
small animals up to 
the edge of the track 
or the road and 
reduce population 
fragmentation   

Some fauna may still 
not cross tracks even 
where some vegetation 
remains up to the edge 
of the road. 

Indirect impacts on native vegetation and habitat 

Clearing protocols that 
identify vegetation to be 
retained, prevent 
inadvertent damage 
and reduce soil 
disturbance; for 
example, removal of 
native vegetation by 
chainsaw, rather than 
heavy machinery, is 
preferable in situations 

 Approved clearing limits to be clearly 
delineated with temporary fencing or 
similar prior to construction commencing in 
proximity to the development. 

 No stockpiling or storage within dripline of 
any mature trees to be retained 

 Strict weed protocol must be observed at 
all times. 

Construction Regular Epuron High- signage and 
temporary fencing is 
likely to stop damage 
to retained vegetation 
during clearing. 

None 
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

where partial clearing is 
proposed. 

Witheridge, G. 2012. Erosion and Sediment Control- 
a field guide for construction site managers. 
Catchments and Creeks Pty Ltd. Brisbane, 
Queensland. 

A Pest Management 
Plan will be developed 
to outline management 
of pest fauna 

 Responsive management program 
throughout both construction and 
operation, which may include shooting, 
trapping and baiting. 

Construction
/Operation 

Regular Epuron Moderate- monitoring 
and management of 
pests may reduce 
pests within the 
Development 
Footprint.  

Pest numbers may 
increase and start in 
impact threatened 
species. 

Light shields or 
daily/seasonal timing of 
construction and 
operational activities to 
reduce impacts of light 
spill 

 Avoid night works, where practicable; and 

 Direct lights away from vegetation, where 
practicable. 

Construction
/Operation 

Regular Epuron High- avoiding night 
work and directly light 
away from habitat will 
reduce impacts to 
fauna. 

None 

Adaptive dust 
monitoring programs to 
control air quality 

 Daily visual monitoring of dust generated 
by construction activities; and 

 Construction to cease if significant dust is 
observed being blown from Development 
Footprint until control measures are 
implemented; and  

 All Project activities to be undertaken with 
the objective of preventing visible dust 
emissions from the Development Footprint 

Witheridge,G. 2012. Erosion and Sediment Control- 
a field guide for construction site managers. 
Catchments and Creeks Pty Ltd. Brisbane, 
Queensland. 

Construction Regularly Epuron Moderate- dust 
suppression will 
suppress most dust 
but not all.  

Sedimentation in 
ephemeral waterways 
and dams.  

Temporary fencing to 
protect significant 
environmental features 

 Prior to construction commencing, 
exclusion fencing (or similar) and signage 
would be installed around significant 

Construction Regularly Epuron High- fencing and/or 
signage will prohibit 

None 
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

such as rock crevices 
and large hollow 
bearing trees 

habitat to be retained in close proximity to 
the development. 

Witheridge,G. 2012. Erosion and Sediment Control- 
a field guide for construction site managers. 
Catchments and Creeks Pty Ltd. Brisbane, 
Queensland. 

clearing around 
significant habitat. 

Hygiene protocols to 
prevent the spread of 
weeds or pathogens 
between infected areas 
and uninfected areas 

 A Weed Management Procedure would 
be developed for the Project to prevent 
and minimise the spread of weeds. This 
would include: 

o Management protocol for declared 
priority weeds under the Biosecurity Act 
2014 during and after construction; 

o Weed hygiene protocol in relation to 
plant, machinery, and fill;  

 Any occurrences of pathogens such as 
Myrtle Rust and Phytophthora would be 
monitored, treated, and reported 

Biosecurity Queensland, 2019. Vehicle and 
machinery cleandown procedures. Biosecurity 
Queensland. 

Construction
, Operation 

Regular Epuron Moderate- weed 
hygiene practices will 
reduce the likelihood 
of introducing new 
weeds or spreading 
existing ones but 
some weeds are very 
easily spread and 
could potentially 
spread during 
construction. 

Weed encroachment 
and associated 
degradation of habitat. 

Staff training and site 
briefing to 
communicate 
environmental features 
to be protected and 
measures to be 
implemented  

 Site induction; and 

 Toolbox talks. 

Construction Regular Epuron Moderate- training 
and site briefings will 
educate staff but if 
the training is not 
followed, some 
mitigations may not 
be adhered to. 

Staff may not follow 
their training which 
could lead to impacts 
on native vegetation 
and threatened fauna.  

Preparation of a 
vegetation 
management plan to 
regulate activity in 
vegetation and habitat 

 Preparation of a Vegetation and Fauna 
Management Plan that would include 
protocols for: 

o Protection of native vegetation to be 
retained; 

Construction One-off Epuron Moderate- the 
Vegetation and 
Fauna management 
plan will detail 
mitigation measures 

Staff may not follow the 
measures included in 
the Vegetation and 
Fauna management 
plan which could lead 
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

adjacent to the 
proposed development 

o Best practice removal and disposal of 
vegetation; 

o Staged removal of hollow-bearing 
trees and other habitat features such 
as fallen logs with attendance by an 
ecologist; 

o Weed management; 

o Unexpected threatened species 
finds; 

o Exclusion of vehicles through 
sensitive areas; 

o Best practice clearing of overstorey 
vegetation for construction of the 
transmission line to avoid 
understorey impacts; and 

o Rehabilitation of temporarily 
disturbed areas. 

to protect flora and 
fauna but staff may 
not implement the 
plan. 

to impacts on native 
vegetation and 
threatened fauna.  

Implement erosion and 
sediment controls 

 An erosion and sediment control plan is to 
be prepared and implemented in 
conjunction with the final design 

IECA, 2008, Best Practice Erosion & Sediment 
Control. International Erosion Control Association 

Construction Regular Epuron Moderate- the 
Erosion and 
Sediment Control 
Plan will detail 
mitigation measures 
to protect soil and 
waterways but staff 
may not implement 
the plan. 

 

Impacts may occur if 
erosion and sediment 
control plan is not 
implemented 
appropriately 

Develop a bushfire 
management plan in 
consultation with the 
Queensland Fire and 
Emergency Services 

 Develop a bushfire management plan 
which includes: 

o Measures to reduce bushfire risk 

o Procedures for preventing bushfire 

Construction Regular Epuron High- provided the 
measures in the plan 
are followed, bushfire 
risk should be equal 

Staff may not follow the 
procedures and a 
bushfire could occur 
which would result in a 
loss of habitat.  
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

o Installation of equipment needed to 
fight fire 

o Emergency procedures in the case of 
a bushfire starting 

 Incorporate mutually beneficial outcomes 
into project design - i.e., access tracks 
which also support fire-fighting access. 

CFS, 2016. South Australian Country Fire Service- 
Guidelines for Wind Farms. South Australian 
Country Fire Service. URL: 
https://www.aeic.gov.au/sites/default/files/cfs-
guidelines-wind-farms.pdf?v=1484179504 

 

to that currently within 
the Site Boundary. 

Prescribed biodiversity impacts 

Sediment barriers and 
spill management 
procedures to control 
the quality of water 
runoff released from 
the Development 
Footprint into the 
receiving environment 

 An erosion and sediment control plan to be 
prepared and implemented in conjunction 
with the final design; and 

 Spill management procedures to be 
implemented. 

IECA 2008, Best Practice Erosion & Sediment 
Control. International Erosion Control Association 

Construction Regular Epuron Moderate- sediment 
barriers and spill 
management may not 
always be effective at 
preventing a 
decrease in water 
quality  

Impacts may occur to 
waterways if erosion 
and sediment control 
plan is not implemented 
appropriately 

Staff training and site 
briefing to 
communicate impacts 
of traffic strikes on 
native fauna. 

This will include 
targeted Squatter 
Pigeon awareness, 
which will be included 
in all worker inductions 

 Awareness training during site inductions 
regarding enforcement of site speed limits; 
and 

 Site speed limits to be enforced to 
minimise fauna strike. 

 Traffic Management Plan 

 A register of Squatter Pigeon sightings will 
be maintained to identify current areas that 
have a risk of collision. 

Construction 
and 
Operation 

Regular Epuron Moderate- staff 
training may not be 
effective at changing 
staff behaviour and 
traffic strikes may still 
occur.  

Fauna strikes from 
vehicles  
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Mitigation 
measure 

Proposed techniques Timing Frequenc
y 

Responsibility Effectiveness of 
proposed 
measure 

Risk and 
consequences 
of residual 
impacts 

and in the Traffic 
Management Plan. 
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8.3 Species specific mitigation measures 

Mitigation measures for each MNES threatened species either known to occur or have a high 
likelihood of occurrence are listed in Table 8-2. Koala and Greater Glider is considered to have a 
significant residual impact after mitigation and will therefore require an offset.  

Table 8-2  Mitigation measures for MNES threatened species. 

Species Proposed mitigation measures Significant residual 
impact likely 

Koala   Spotter catchers to check each tree for Koala prior to 
clearing 

 Koalas in the Development Footprint to be allowed to move 
in their own time 

 Staged clearing procedures to be undertaken in Koala 
habitat 

 Pest management measures to be included in CEMP to 
outline requirements for managing introduced predators 

 Wildlife friendly fencing to be used where possible to ensure 
Koalas can move through the landscape 

 Reduced speed limits during construction and operation to 
avoid unintended collisions with wildlife. 

 Offsets for removal of habitat 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

Yes, offsets proposed. 

Greater Glider  Road widths will be kept as narrow as possible (40 m or 
less). Where this is not possible, glider poles and bridges will 
be installed 

 Micro-siting of roads and infrastructure to avoid hollow 
bearing trees wherever possible 

 Locate temporary infrastructure outside remnant vegetation 

 Hollows in trees to be relocated to adjacent habitat wherever 
possible. 

 Wildlife friendly fencing to be used (no barbed wire) where 
possible to ensure Greater Gliders can safely glide (as per 
the Conservation Actions (TSSC, 2016a)) 

 Spotter catcher to check all hollow bearing trees in Greater 
Glider habitat prior to felling 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

Yes. 45 ha of good 
quality mixed eucalypt 
woodland with 
abundant hollows will 
be removed. This 
habitat is likely to be 
important for the 
species within the Site 
Boundary. Offsets are 
proposed. 

Squatter Pigeon  Weed management measures to be included in the CEMP 

 Spotter catcher to check area for nests prior to clearing. 

 Pest management measures to be included in CEMP to 
outline requirements for managing introduced predators 

 Allow natural regeneration of native grasses under 
powerlines and other infrastructure to provide foraging 
opportunities for Squatter Pigeon. 

 Reduced speed limits during construction and operation to 
avoid unintended collisions with wildlife or destruction of 
nests. 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

No. Only a small area 
of breeding and 
foraging habitat lies 
within the Development 
Footprint. This 
represents only a very 
small amount of the 
habitat available in the 
region.  
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Species Proposed mitigation measures Significant residual 
impact likely 

Satin Flycatcher 
and Rufous Fantail 

 Pest management measures will be included in the CEMP to 
outline requirements for managing introduced predators 

 Control of weeds on the edges of remnant vegetation to 
reduce weed spread into remaining habitats. 

 Erosion and sediment control measures included in CEMP to 
reduce indirect impacts on retained habitat. 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

No. These species are 
very widespread and 
relatively common in 
Queensland. They 
have broad habitat 
requirements and 
abundant suitable will 
remain in the Site 
Boundary and in the 
region.  

Fork-tailed Swift  Monitor bird mortality at turbines to determine the incidence 
of collisions 

No. This species is 
widespread and has 
been recorded in very 
low numbers within the 
Site Boundary. It does 
not breed in Australia 
but may rarely roost 
within the Site 
Boundary.  

White-throated 
Needle-tail 

 Monitor bird mortality at turbines to determine the incidence 
of collisions 

No. This species is 
widespread and has 
been recorded in low 
numbers within the Site 
Boundary. It does not 
breed in Australia but 
may rarely roost within 
the Site Boundary.  

Yakka Skink  Spotter catcher to check all burrows, log piles, rock piles and 
hollow logs for Yakka Skink prior to clearing. If found, a 
survey will be conducted to determine the size of the colon. A 
management plan developed in consultation with DAWE will 
be developed to mitigate impacts to the colony.  

 Relocate hollow logs and rock piles to adjacent vegetation. 

 Pest management measures will be included in the CEMP to 
outline requirements for managing introduced predators 

 Control of weeds on the edges of remnant vegetation to 
reduce weed spread into remaining habitats. 

 Erosion and sediment control measures included in CEMP to 
reduce indirect impacts on retained habitat. 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

No. This species is 
unlikely to use the 
Development Footprint 
due to the lack of 
habitat. Only a very 
small amount of 
suitable habitat (1.02 
ha) is present in the 
Development Footprint. 

Northern Quoll  Spotter catcher to check all burrows, log piles, rock piles and 
hollow logs for Northern Quoll prior to clearing.  

 Relocate hollow logs to adjacent vegetation. 

 Pest management measures will be included in the CEMP to 
outline requirements for managing introduced predators 

 Control of weeds on the edges of remnant vegetation to 
reduce weed spread into remaining habitats. 

 Erosion and sediment control measures included in CEMP to 
reduce indirect impacts on retained habitat. 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

No. The habitat within 
the Development 
Footprint is marginal 
(not structurally 
complex, lacks large 
diameter trees, termite 
mounds) and although 
rocky outcrops do 
occur these are sparse 
and not well connected. 
It is unlikely a 
significant population 
occurs within the Site 
Boundary. 
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Species Proposed mitigation measures Significant residual 
impact likely 

Red Goshawk  Monitor bird mortality at turbines to determine the incidence 
of collisions. 

 A bushfire management plan will be developed to manage 
the risk of bushfire. 

 Pest management measures will be included in the CEMP to 
outline requirements for managing introduced predators 

No. This species is 
unlikely to be present in 
the Development 
Footprint as there is no 
natural permanent 
water and marginal 
habitat. 

Quassia  Spotter catcher to check for this species prior to clearing. 

 If found, the species will be cleared under an impact 
management plan administered by DES.  

No. Surveys for this 
species were 
undertaken across the 
majority of the 
Development Footprint 
and this species was 
nor recorded. 

 

8.4 Construction management 

A Construction Environmental Management Plan will be developed for the Project and submitted 
to DSDMIP prior to commencement. A draft version of the Project CEMP is included as Appendix P. 

This will include measures such as (not exhaustive):  

 Dust and erosion from stockpiling activities to be managed to avoid escape into 
adjacent habitats that may smother vegetation or other important habitats or lead to 
impacts on water quality and aquatic habitats. 

 Where an unacceptable risk to soils and vegetation exists, bulk earthworks will be 
avoided during, and immediately following heavy rainfall. 

 Trenches will be backfilled as soon as possible to minimise the chance of fauna 
becoming trapped. Trench sections left open overnight would be inspected early in the 
morning and any trapped fauna removed. The use of ramps or ladders to facilitate 
trapped fauna escape is recommended (dependent on the size of trench needed). 

 Project vehicles and machinery, material laydowns, and stockpiling must remain within 
the Project disturbance footprint. Construction materials will not be stored on site for 
extended periods of time (e.g., periods of several months) as local fauna may take up 
residence and be injured when the materials are eventually moved.  

 Topsoil will be stockpiled and protected separately for rehabilitation works. Where 
relevant (e.g., cable trenching, separate subsoils layers and topsoils layers will be 
replaced in their natural configuration to assist revegetation. 

 Spill management and response measures will be developed to prevent contaminants 
affecting surrounding environments.  

 Speed restrictions will apply onsite for safety and to reduce risk of fauna collision. 
 

The CEMP will state that all temporary infrastructure (including construction camps, lay down areas, 
stockpiles etc), tracks, powerlines and wind turbines will be within the Development Footprint. 
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8.5 Weed and pest animal management 

A Weed and Pest Animal Management Plan will be developed prior to commencement (as 
part of the vegetation and fauna management plan; Appendix O). Measures will include the 
following: 

 Identification and mapping of significant weeds occurring in construction areas prior to 
disturbance. This will support a clear determination of ‘clean’ and ‘infested’ construction 
zones to assist in weed management. 

 The control of significant weeds recorded within the disturbance footprint; treat or 
remove weeds progressively prior to construction commencing in each area. 

 All Category 3 restricted invasive plant species on site are not distributed or that all 
material be disposed of in accordance with legislative requirements. 

 Preventative measures for the spread or introduction of weeds from offsite areas or 
between sites (particularly into “clear” zones). 

 Monitoring of control and preventative measures and ongoing adaptive management to 
suppress weeds. 

 Laydown sites for excavated spoil, equipment and construction materials would be 
weed-free or treated for weeds prior to use. 

 Pest animal monitoring and responsive management program, which may include 
shooting, trapping and baiting (with consideration of Powerful Owl’s susceptibility to 
secondary poisoning). 

8.6 Operation stage 

A range of mitigation measures will be implemented to ensure that impacts on biodiversity during the 
operation stage of the Project are avoided and then minimised where they cannot be avoided. The 
mitigation measures that would be employed during the operation stage of the Project to reduce the 
impacts on flora and susceptible fauna include:  

 Development of a Bird and Bat Management Plan (draft included as Appendix Q) to 
determine if the Project is having any (unacceptable) impacts on bird and bat population and to 
identify appropriate adaptive mitigation measures. This plan will include, at a minimum, details 
on: 

o bird and bat monitoring regime 
o management of carcasses to reduce attractants to raptors within the vicinity of turbines 
o development and implementation of trigger levels and potential management measures 

if the wind farm is found to be having a significant negative effect on bird or bat 
populations  

 Continuation of weed and pest animal management.  

 Continuation of rehabilitation monitoring and management from the construction stage to 
ensure that site rehabilitation and weed management objectives are met. 

8.7 Measures to restore/rehabilitate 

Rehabilitation measures will be detailed in a Vegetation and Fauna Management Plan (Appendix 
O), and will include the following: 

 Ensure areas disturbed during construction that are no longer required for operations 
(hardstand and road batters, cabling routes and temporary facilities) are stabilised and 
rehabilitated progressively during construction and preferably re-vegetated with appropriate 
species (native in native dominated areas) as soon as practical.  

 Areas of remnant vegetation within a defined distance of a stream order 2 or higher 
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watercourse will be rehabilitated following construction.  

 Landscape plantings and/or seeding within disturbed areas will be comprised of local 
indigenous species with the primary objective of addressing erosion and sedimentation issues, 
but also to be consistent with the biodiversity values of the existing surrounding vegetation 
(e.g., species selections are to be consistent with the surrounding vegetation community 
composition, as well as meeting requirements for supplementation of feed tree species for 
threatened fauna such Koala).  

 Detail appropriate planting techniques for the different areas of the site, in consideration of 
climatic conditions (sterile cover crops may be required as an intermediate step to ensure early 
stabilisation of disturbed areas). 

 Include monitoring to meet clear targets, regarding ground cover establishment. 

8.8 Decommissioning 

Decommissioning will be predominantly in previously cleared areas or partially rehabilitated areas, 
allowing no additional impacts to MNES or their habitats. 

8.9 Environmental objectives and performance indicators 

The environmental objectives and performance indicators for the Project are outlined in Table 8-3. 

Table 8-3  Environmental objectives and performance indicators 

Environmental objectives Performance indicators 

Of Concern and Least Concern vegetation communities (State) 

Retain viable native vegetation communities in the 
Site. 

No more than the approved are of clearing:  

385 ha of vegetation 

Riparian vegetation is retained and restored. 

EPBC Act threatened species – fauna 

To protect EPBC Act threatened fauna species 
(including Koala, Greater Glider, White-throated 
Needletail, Squatter Pigeon, Satin Flycatcher, 
Rufous Fantail and Fork-tailed Swift)  

No mortality or injury to EPBC (or NC) Act threatened 
species as a direct result of the Project. 

Alternative habitat (nest boxes) provided for Greater 
Glider (refer to Section 8.3). 

General biodiversity (applies to EPBC and NC Act threatened species as well as to NC Act 
protected species and Least Concern communities) 

Successful rehabilitation of disturbed ground. Areas of disturbed ground no longer required for 
operations will have at least 70% groundcover, in 
consideration of the local environmental conditions. 

Bushfire risk will not increase as a result of the 
Project. 

Activities associated with the Project will not cause a 
bushfire. 

Pest animal activity will not increase as a result of 
the Project. 

Pest animal presence is at the same (or reduced) level 
as during pre-construction surveys. 

No new restricted weed species introduced as a 
result of the Project.  

No new outbreaks of restricted weeds within the 
Site Boundary. 

Weed species diversity and location of infestations is at 
the same (or reduced level) as during pre-construction 
surveys. 
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Environmental objectives Performance indicators 

Protected fauna will not be killed or injured as a 
result of the Project. 

No mortality or injury to protected native fauna as a 
direct result of the Project. 

Biodiversity performance monitored and reported 
on. 

Annual compliance report prepared as per DAWE 
standard condition of approval, for each 12 month 
period from construction commencement and published 
on the Project website within 60 business days of the 
relevant 12 month period. 

9 Determination of significant residual impacts 

9.1 Assessment of impact – MNES  

9.1.1 Overview and methodology 

An assessment of the significant residual impact (SRI) following the application of mitigation 
measures (Section 8) has been undertaken in accordance with the Matters of National Environmental 
Significance - Significant impact guidelines 1.1 Environment Protection and Biodiversity Conservation 
Act 1999 (DAWE, 2013) and EPBC Act Policy Statement 3.21 – Industry guidelines for avoiding, 
assessing and mitigating impacts on EPBC ACT list migratory shorebird species (DAWE, 2017).  The 
methods included in the guideline are designed to assist in deciding whether or not a prescribed 
activity will, or is likely to have, a significant residual impact on a matter of MNES. 

9.1.2 Assessment of significant impact on Critically Endangered or 
Endangered species 

One Endangered species (EPBC Act) was considered to potentially occur within the Development 
Footprint;  

 Northern Quoll (Dasyurus hallucatus) 
 

Under the significant impact criteria for endangered species, an action will likely have a significant 
impact if there is a real chance or possibility that it will: 

i. lead to a long-term decrease in the size of a population 
ii. reduce the area of occupancy of the species 
iii. fragment an existing population into two or more populations 
iv. adversely affect habitat critical to the survival of a species 
v. disrupt the breeding cycle of a population 
vi. modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline 
vii. result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat 
viii. introduce disease that may cause the species to decline, or 
ix. interfere with the recovery of the species. 
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9.1.2.1 Northern Quoll 

Table 9-1  Assessment of significance of impacts on Endangered species: Northern Quoll 

Northern Quoll (Dasyurus hallucatus) 

Lead to a long-term decrease in the size of a population 

In Queensland, Northern Quoll habitat occurs from the south-east, north to the Gulf of Carpentaria. Northern Quoll occupy 
a variety of environments across their range, including rocky areas, eucalypt forest and woodlands, dry rainforests, sandy 
lowlands and beaches, shrublands, grasslands and desert (DoE, 2016). Shelter habitat usually includes an area with 
rocky crevices or caves or structurally diverse woodland, and surrounding vegetation for foraging and dispersal (DoE, 
2016). Given the broad habitat description, there is 399.1 ha of Northern Quoll habitat within the Development Footprint, 
representing all areas of vegetation. Across the broader landscape (within 30 km radius), there is 325,403 ha of suitable 
habitat; within the Site Boundary, there is 48,367 ha. 

Although the Development Footprint contains elevated rocky outcrops with crevices and caves adjacent to woodland 
(potential denning sites), these patches are not extensive and are unlikely to support Northern Quoll breeding due to their 
small size (less than 100m x 100m) and the isolated nature of such patches.  

The closest historical record for Northern Quoll is approximately 31 km west of the Development Footprint, from 1969. 
No Northern Quoll were recorded during surveys undertaken within the Site Boundary. No signs (scats) of Northern Quoll 
were observed during detailed habitat assessments undertaken within the Development Footprint, during which the 
majority of the footprint was covered on foot. All entrances to rocky crevices and caves were scanned for scats, with none 
recorded.  

Survey effort for this species comprised 228 nights of camera trapping, 148 hours of spotlighting and 220 hours of active 
searching (including for scats) was undertaken over three surveys (2019 and 2020) in suitable habitat, along with detailed 
surveys (August 2021) of the Development Footprint which searched 573 hollow logs and 36 rock piles or crevices for 
signs of scat. None were found. 

Whilst there is potential for Northern Quoll to intermittently utilize the vegetation within the Site Boundary as foraging or 
dispersal habitat, there is no current or historical evidence of the site being utilized by a Northern Quoll population. It is 
unlikely that Northern Quoll use rocky outcrops within the Development Footprint.  

It is considered unlikely that the Project would lead to a long-term decrease in a Northern Quoll population.  

Reduce the area of occupancy of a population 

The closest historical record for Northern Quoll is approximately 31 km west of the Development Footprint, from 1969. 
No Northern Quoll were recorded during surveys undertaken within the Site Boundary. Whilst there is potential for 
Northern Quoll to intermittently utilize the vegetation within the Site Boundary as foraging or dispersal habitat, there is no 
current or historical evidence of the site being utilized by a Northern Quoll population. 

The Project will impact 399.1 ha of Northern Quoll habitat. No signs (scats) of Northern Quoll were observed during 
detailed habitat assessments undertaken within the Development Footprint, during which the majority of the footprint was 
covered on foot. All entrances to rocky crevices and caves were scanned for scats, with none recorded. It is unlikely that 
Northern Quoll use rocky outcrops within the Development Footprint. 

It is considered unlikely that the Project would lead to a reduction in the area of occupancy of a Northern Quoll 
population 

Fragment an existing population into two or more populations 

Fragmentation is considered a threatening process to the survival and recovery of Northern Quoll (DoE, 2016). 

It is unlikely that the Development Footprint supports a population of Northern Quoll as the closest historical record is 
from 1969, approximately 31 km west of the Development Footprint. Rocky outcrops recorded within the Development 
Footprint in elevated areas with rocky crevices and caves adjacent to woodland are not extensive and are unlikely to be 
suitable for Northern Quoll due to their small size and the broad distance between rocky patches. There is no evidence 
of Northern Quoll within potential habitat patches within the Development Footprint.  
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Northern Quoll (Dasyurus hallucatus) 

The Project will not obstruct movement of Northern Quoll within, or across, the Site Boundary into surrounding areas of 
vegetation. If present, this species would be able to readily traverse across gaps in vegetation, such as areas cleared for 
access tracks. 

It is considered unlikely that the Project would lead to fragmentation of an existing population  

Adversely affect habitat critical to the survival of a species 

Habitat critical to the survival of Northern Quoll occurs in the form of: 

 Offshore islands where the Northern Quoll is known to exist. 
 Rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, boulder fields, major drainage lines 

or treed creek lines. 

 Structurally diverse woodland or forest areas containing large diameter trees, termite mounds or hollow logs. 

As shelter sites are non-specific, habitat critical to survival is that where Northern Quolls are least exposed to threats or 
least likely to be in the future. Two particular broad habitat types fall into this category: rocky areas and offshore islands. 

Although the Development Footprint contains 399.1 ha of Northern Quoll habitat containing elevated rocky outcrops with 
crevices and caves adjacent to woodland, these patches are not extensive and are unlikely to provide suitable habitat for 
Northern Quoll due to their small size (less than 100m x 100m) and the broad distance between patches. Therefore, the 
rocky outcrops within the Development Footprint are not considered habitat critical to the survival of the species. 

The Development Footprint and adjacent vegetation also lacks structural complexity, with few large diameter trees, low 
abundance of hollow logs and no large termite mounds.  

It is considered unlikely that the Project will adversely affect habitat critical to the survival of the species 

Disrupt the breeding cycle of a population 

The closest historical record for Northern Quoll is approximately 31 km west of the Development Footprint, from 1969. 
No Northern Quoll were recorded during surveys undertaken within the Site Boundary. No signs (scats) of Northern Quoll 
were observed during detailed habitat assessments undertaken within the Development Footprint, during which the entire 
footprint was covered on foot. All entrances to rocky crevices and caves were scanned for scats, with none recorded. 
There is no current or historical evidence of the site being utilized by a Northern Quoll population. It is unlikely that 
Northern Quoll use rocky outcrops within the Development Footprint. 

Pre-clearance surveys will be undertaken within the Development Footprint prior to clearing (i.e., Appendix O), with all 
rocky crevices and caves checked for signs of Northern Quoll. A fauna spotter catcher will be present during clearing to 
check potential shelter or foraging sites.  

It can be reasonably expected that there will be no obstruction to gene flow for this species occurring as a result of the 
Project.  

It is unlikely the development will disrupt the breeding cycle of Northern Quoll 

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the species is 
likely to decline 

There is 399.1 ha of suitable Northern Quoll habitat within the Development Footprint. Although the Development 
Footprint contains elevated rocky outcrops with crevices and caves adjacent to woodland, these patches are not 
extensive and are unlikely to support Northern Quoll due to their small size (less than 100m x 100m) and the broad 
distance between patches. The Development Footprint and adjacent vegetation also lack structural complexity, with few 
large diameter trees, low abundance of hollow logs and no large termite mounds. There is no current or historical evidence 
of the site being utilized by a Northern Quoll population. It is unlikely that Northern Quoll use rocky outcrops within the 
Development Footprint for breeding.  

It is unlikely that the Project will modify, destroy, remove, isolate or decrease the availability or quality of habitat 
to the extent that the species is likely to decline 
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Northern Quoll (Dasyurus hallucatus) 

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 flora and fauna species have been recorded on site. Weed and pest management measures will be developed 
for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading and increasing the 
number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, pest animal control 
measures, disposing of rubbish appropriately and weed and seed protocols will be implemented. 

It is not expected that the Project will increase the number or populations of invasive species if appropriate 
mitigation measures are followed 

Introduce disease that may cause the species to decline 

There is a gap in current knowledge of diseases which affect Northern Quolls. There is no recent evidence of 
toxoplasmosis in Northern Quoll, a disease associated with exotic parasites (for which cats are the primary hosts) and 
known to cause mortality in infected marsupials. Parasite loads have been studied in Quolls in Kakadu, with findings 
showing it is unlikely that parasitism is a major factor in the decline of Northern Quolls in Kakadu. There have been no 
other substantial studies that have considered disease status in Northern Quolls (Hill and Ward, 2010). 

The Project is not expected to introduce disease that may cause Northern Quoll to decline 

Interfere with the recovery of the species 

The recovery plan for Northern Quolls aims to minimise the rate of decline of Northern Quoll in Australia and ensure that 
viable populations remain in each of the major regions of distribution into the future. Recovery actions emphasise 
protecting key populations from colonization by cane toads and cats (especially through quarantine of offshore islands); 
fostering recovery of populations that have collapsed following cane toad arrival; managing secure populations (including 
captive and translocated); identifying and managing the threats to Northern Quoll in the absence of cane toads; raising 
public awareness and native support of Northern Quoll in the absence of cane toads; raising public awareness and active 
support of Northern Quolls; and enhancement of cane toad management, including quarantine.  

Weed and pest management measures, including pest animal control measures, will be developed for the site which will 
outline mitigation and monitoring measures to reduce the likelihood of spreading and increasing the number of invasive 
flora and fauna found on site. 

Although the Development Footprint contains elevated rocky outcrops with crevices and caves adjacent to woodland, 
these patches are not extensive and are unlikely to support Northern Quoll. It is unlikely that Northern Quoll use rocky 
outcrops within the Development Footprint for breeding. The site is unlikely to support a population of this species.  

The Project is not expected to interfere with the recovery of this species 

Conclusion 

No Northern Quoll were recorded within the Site Boundary during fauna surveys. No signs (scats) of Northern Quoll were 
observed during detailed habitat assessments undertaken within the Development Footprint, during which the majority of 
the footprint was covered on foot. There is no current or historical evidence of the site being utilized by a Northern Quoll 
population. It is unlikely that Northern Quoll use rocky outcrops within the Development Footprint for denning due to their 
small size and isolated nature. If present, the Project will not obstruct movement of Northern Quoll throughout the site or 
into adjacent areas of vegetation. Pre-clearance surveys will be conducted prior to clearing, and a fauna spotter catcher 
will be present during clearing within the Development Footprint.  

The Project is not expected to result in a significant impact to Northern Quoll 
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9.1.3 Assessment of significant impact on Vulnerable species 

Vulnerable species (EPBC Act) which were confirmed, or considered likely to occur within the 
Development Footprint include the following: 

 Koala 

 Greater Glider 

 Squatter Pigeon 
 White-throated Needletail 

 Quassia 

 Red Goshawk 

Under the significant impact criteria for threatened species listed as vulnerable, an action will likely have 
a significant impact if there is a real chance or possibility that it will:  

i. lead to a long-term decrease in the size of an important population of a species  
ii. reduce the area of occupancy of an important population  
iii. fragment an existing important population into two or more populations  
iv. adversely affect habitat critical to the survival of a species  
v. disrupt the breeding cycle of an important population  
vi. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline  
vii. result in invasive species that are harmful to a vulnerable species becoming established in the 

vulnerable species’ habitat  
viii. introduce disease that may cause the species to decline, or  
ix. interfere substantially with the recovery of the species. 

Assessments of significance on Vulnerable species have been undertaken and are presented in 
Table 9-2 through to Table 9-10 

9.1.3.1 Koala 

The assessment of significance for Koala has been carried out with an appreciation for the wider 
impacts that this Vulnerable species has recently been subject to (Section 6.1.2). Management 
intervention measures are primarily focussed within or adjacent to burnt areas and are therefore not 
directly applicable to the Lotus Creek Wind Farm Project site. Dickman et al., (2020) suggest that a key 
action following the fires will be to re-assess the conservation status of affected species to properly 
reflect a change in extinction risk.  

Table 9-2  Assessment of significance of impacts on Vulnerable species: Koala 

Koala (Phascolarctos cinereus) – confirmed 

Lead to a long-term decrease in the size of an important population 

Koalas were found to be present in all suitable habitat within the Site Boundary, with the species recorded at 119 
locations. Seven (7) females were recorded with back young during the pre-wet 2020 survey, suggesting the population 
is self-sustaining. The overall number of Koala found across the site is considered to be significant for this bioregion. 
Based on these results, all vegetation containing non-juvenile Koala trees within the Site Boundary is assessed as having 
a high potential for use by Koala.  

Within the Site Boundary (defined by the property/lot boundaries of the involved landholders) there is an estimated 47,847 
ha of suitable Koala habitat (Appendix A, Figure A-9). An estimated maximum clearing extent of up to 341.4 ha of Koala 
habitat is expected as a consequence of the proposal. This will result in a loss of 0.7% of the area available within the 
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Koala (Phascolarctos cinereus) – confirmed 

site. Large areas of good quality and refugia habitat outside of the Development Footprint will be retained and are 
expected to be capable of supporting the existing Koala population.  

It is expected that the surrounding habitat would be able to absorb any displaced Koalas from the Development Footprint. 
Melzer et al., (2018) note that there are no recorded instances in Queensland where Koalas have failed to disperse from 
a habitat patch, resulting in overpopulation. 

The Project is located at the edge of a much larger and well-connected Koala habitat, which forms a contiguous landscape 
over the ridgeline with patchy connectivity in the flats through agricultural lands. Koalas are known to be widespread 
across the Clarke-Connors Range (adjacent to the Development Footprint) (Melzer et al.,  2018). Within a 30 km radius 
of the Development Footprint, there is 270,882 ha of suitable Koala habitat available. Considered at that scale, only 0.12 
% of suitable Koala habitat will be removed by the Project.  

Melzer and Tucker (2011) conducted a systematic survey of woodland near St Lawrence and estimated that population 
density is 0.12 Koala/ha, with approximately 1,440 Koalas around the St Lawrence stretch of the Bruce Highway (to the 
east of the Site Boundary; in the higher quality habitat on the Clarke-Connors Range). The Koala population in the Isaac 
LGA is thought to have declined by 30 to 37% over the past decade, predominantly due to land clearing (Melzer, 
Santamaria unpublished; in Melzer et al, 2018). Published population densities for Koala in central Queensland range 
from 0.01 to 2.5 Koala per hectare (Melzer & Houston, 2001). Ecological surveys undertaken for the Clarke Creek Wind 
Farm further south of the Site Boundary confirmed these values. Approximately half of the area within the Site Boundary 
falls within the Brigalow Bioregion, which is thought to have a (relatively) low carrying capacity for Koalas (rather than 
being poor quality) when compared to an average density range of 3.8 to 8 Koala per hectare in northern NSW (Melzer 
& Houston, 2001).  

The following mitigation measures will be implemented as part of the Project: 

 Avoid causing permanent changes to the natural pool-riffle sequence (size and spacing) within the low- flow 
channel as these channels provide water sources for Koala. 

 Locate site facilities away from important ecological resources where possible (e.g. wetlands, important upland 
habitats, sensitive species populations). 

 Minimise the number of stream crossings when locating access tracks. When stream crossings cannot be 
avoided, use fill ramps rather than stream bank cutting if possible. 

 Development and implementation of a Fauna Management Plan detailing protection measures to minimise 
impacts on Koala. This will include, but not limited, to: 

o Details of design consideration 
o Details of mitigation measures during vegetation clearing such as preclearing survey and fauna 

spotter to supervise clearing works 
o Performance criteria to assess effectiveness of mitigation measures 
o Main goals for management 
o Design, preclearance and post construction management actions 
o Performance threshold and corrective actions 
o Monitoring. 

 Undertake pre-clearing surveys by a licensed spotter-catcher to identify presence of Koala in vegetation to be 
removed (i.e., Appendix O). 

 A licensed spotter-catcher will accompany and direct clearing crews when clearing vegetation in order to 
ensure disturbance to threatened or other significant fauna is minimised. 

 Vegetation clearing will be conducted in a staged manner to allow fauna to move off the site.  
 Koalas will be managed in accordance with the current QLD NC Act and regulation as follow: 

o Leaving a 30 m buffer of vegetation around the Koala tree in addition to a corridor of vegetation to the 
nearest vegetated area.  

o Not felling any tree that has the potential to fall on or near the tree the Koala is residing in.  
o Monitoring the Koala location and its visible stress levels. If the Koala is appearing visibly stressed 

and agitated, move the clearing front away from the animal. 
o Allow the Koala to self-relocate of its own volition.  
o Koalas are not to be interfered with unless they have been injured. 

 Development and implementation of a pest management measures which will include a feral predator 
monitoring and control program, particularly for wild dogs, to reduce the risk of predation of Koalas over the 
site, and to manage any wild deer which pose a risk to regenerating Koala habitat.  

Project design has been refined to minimize vegetation clearing including using Lidar data to identify areas of low density  
NJKHT and preferentially locating wind farm elements in these areas. Irrespective, a maximum of 341.36 ha of Koala 
habitat will require removal. Clearing would occur in mostly linear strips, which would impact sections of individual home 
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Koala (Phascolarctos cinereus) – confirmed 

ranges of Koalas occupying habitat within the Development Footprint. Some areas of habitat will also be rehabilitated 
following construction reducing the impact on Koala long term Whilst sections of individual home ranges may be impacted, 
the linear nature of clearing would be unlikely to significantly reduce the population size. The Project is not expected to 
contribute to a long-term decrease in the size of the local population.  

The Project will impact on 0.7% of Koala habitat within the Site Boundary, which equates to only 0.12% of available 
habitat within a 30 km radius. The ability for Koala to disperse across the landscape will not be significantly decreased 
by the Project (see discussion below), and therefore genetic diversity, breeding opportunities and dispersal function are 
likely to be maintained. 

The Project is unlikely to lead to a long-term decrease in the size of an important population 

Reduce the area of occupancy of an important population 

The Project will remove up to 341.36 ha of suitable Koala habitat. A large proportion of the clearing will be in linear form 
(e.g., construction of internal roads through existing track, etc) rather than a single large area. A portion of the cleared 
areas will be rehabilitated using Koala food trees, which will be detailed in the rehabilitation plan (Section 8.7).   

 Clearing activities associated with the Project will occur within existing disturbed areas as well as within good quality 
Koala habitat (Eucalyptus woodland) in which Koalas were sighted. Provision will be made to minimise impacts on Koala 
as much as possible, including those measures discussed above. The majority of watercourses which provide foraging 
habitat for this species will be retained and connectivity between suitable habitat will be maintained within the Site 
Boundary. 

Notwithstanding the above mitigation measures, the clearing of Koala habitat cannot be fully avoided and the Project is 
expected to reduce the area of occupancy of an important population. Accordingly, an offset is expected to be necessary 
in order to compensate for the loss of this habitat. The offset site(s) will, at a minimum, match the quality of the habitat 
impacted by the proposed action, and be managed and resourced over a defined period of time so that its habitat quality 
is maintained and is improved to meet the habitat quality requirements for the offset site. 

The Project is expected to reduce the area of occupancy of an important population. 

Fragment an existing important population into two or more populations 

Large remnant vegetation patches occur in the eastern section of the site, which provide opportunities for long-term Koala 
habitat and movement across the Nebo-Connors Range. The areas of high-quality Koala habitat in the eastern portion 
of the Site Boundary (i.e. Clarke-Connors Range) will be avoided.  

The Project will result in localised loss of habitat from areas immediately adjacent to the existing tracks, but also from the 
construction of new tracks/roads through the ridge lines. Project design has sought to minimize clearing widths by 
including underground powerlines, rather than the standard above ground. 

Construction activities may disturb Koalas and have a short-term impact on their movement. This impact will be mitigated 
by education and awareness campaigns for site personnel and visitors, signage, and enforced speed limits. While roads 
and turbine hardstand could disrupt movement during operation, access to these will be restricted to private use only (for 
farmers and wind farm staff) and will have strict speed limits. With these measures in place, it is not expected that the 
roads will pose a physical barrier to Koala movement. Koalas will be able to move across roads without being injured or 
killed due to the low number and slow movement of vehicles, particularly at night when Koalas are more likely to move 
(although daytime movements are also undertaken by Koala), and when there would be almost no vehicle movements 
unless in the event of an emergency or urgent maintenance matter. 

Genetic testing within the Clarke-Connors Range area has shown that the Koala population is a single relatively 
homogeneous genotype, and barriers (such as the Bruce Highway) have not interrupted gene-flow in the past (Melzer et 
al. 2018). It is therefore unlikely that access tracks for the wind farm will negatively affect gene flow. 

Ecological connectivity for this species will therefore not be impacted by the development.  

It is not expected that the Project will result in fragmentation of the existing Koala population. 

Adversely affect habitat critical to the survival of a species 
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Koala (Phascolarctos cinereus) – confirmed 

The EPBC Act Referral Guidelines for the vulnerable Koala’ (DAWE, 2014a) Koala habitat assessment tool was applied 
to the Development Footprint, receiving a score of 9. This score indicates that the Development Footprint contains good 
quality habitat critical to the survival of the Koala.  The areas proposed to be cleared contain known Koala food trees and 
51 Koalas were observed within 200m of the Development Footprint during one survey period. Within the Site Boundary 
(defined by the property/lot boundaries of the involved landholders) there is an estimated 47,847 ha of suitable Koala 
habitat. An estimated maximum clearing extent of up to 341.36 ha of Koala habitat is expected as a consequence of the 
proposal. This will result in a loss of 0.7 % of the area available within the site. Large areas of good quality and refugia 
habitat outside of the Development Footprint will be retained and are expected to be capable of supporting the existing 
Koala population. Within a 30 km radius of the Development Footprint, there is 270,882 ha of suitable Koala habitat 
available.  

Impacts to habitat critical to the survival of the species cannot be avoided. A significant residual impact is anticipated. 
Accordingly, an offset will be provided to compensate the loss of this habitat. 

The Project will adversely affect habitat critical to the survival of the species.  

Disrupt the breeding cycle of an important population 

Koalas are seasonal breeders, with peak births occurring in November and December. The gender ratio in most 
populations is 1:1, but whereas 50% of all adult females can be expected to raise a young each year, only about a quarter 
of all adult males will produce young in any season (DAWE, 2014a). Most births occur between November and March 
and young gain independence at around 12 to 18 months of age (AMBS, 2012). The factors that govern Koala dispersal, 
breeding and home-ranging include the social relationships between individuals, the size, density, and reproductive 
health of the population, and the proximity and connection to neighboring populations (AMBS, 2012). 

In turn these factors depend on the tree species available locally, the tree size, the amount of plant secondary metabolites, 
the terrain, the soil, and the many components of successful water balancing (Moore et al.,  2005). These factors vary 
from region to region and from individual to individual, thereby resulting in different patterns of dispersal and home-range 
features in different areas. 

Koalas can locate each other even at very low population densities (Moore et al.,  2005). Melzer et al. (1994) considered 
that extremely low-density populations appeared to be breeding well as long as connectivity between suitable habitat is 
maintained. This is confirmed by Thompson (2006), who recognised that block size, habitat fragmentation, connectivity 
and disturbance levels in nearby areas contribute to the quality of Koala habitat and therefore the breeding activity. The 
net migration into a breeding area is then critical. 

Seven (7) females were recorded with back young within 200m of the Development Footprint in Spring 2020, suggesting 
the population is self-sustaining. As mentioned in the previous section, it is unlikely that the Project would further impact 
on the connectivity or habitat fragmentation relevant to Koala and therefore, the breeding cycle is unlikely to be affected 
by the Project. 

It is unlikely that the Project will disrupt the breeding cycle of an important population.  

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

The Site Boundary area (defined by the property/lot boundaries of the involved landholders) is estimated to contain 
47,847 ha of suitable Koala habitat. The estimated maximum clearing extent of Koala habitat is up to 341.36 ha. This will 
result in a loss of 0.7% of the area available within the Site Boundary. Large areas of good quality and refugia habitat will 
be retained, both on site and in the broader region. Within a 30 km radius of the Development Footprint, there is 270,882 
ha of suitable Koala habitat available.   

Large remnant vegetation patches occur within the Development Footprint and the vegetation is well connected to other 
areas of suitable vegetation for Koala. The Project will result in localised loss of habitat from the construction of future 
roads which may introduce new barriers to Koala movement. However, traffic on the road will mainly occur during the 
construction stage of the wind farm and will be limited during the operation stage, meaning that roads will not create a 
barrier. 
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The Project is not expected to impact hydrology within the Site Boundary and appropriate controls will be put in place for 
waterway barrier works and earthworks. Erosion and sediment control measures will be implemented to prevent impacts 
to hydrology, which may in turn impact on Koala habitat. 

The impact of vehicles on Koala within the Development Footprint will be mitigated and managed (by signage, reduced 
speed limits, and contractor education). Considering the above, it is unlikely that the Project would further contribute to 
isolation of the existing Koala habitat. 

The clearing of Koala habitat cannot be fully avoided and accordingly, an offset will be provided to compensate the loss 
of this habitat. The offset site(s) will, at a minimum, match the quality of the habitat impacted by the proposed action, and 
managed and resourced over a defined period of time so that its habitat quality is maintained or improved to meet the 
habitat quality requirements for the offset site. 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

A large number of invasive flora and fauna species have been recorded on site. Weed and pest management measures 
will be developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading 
and increasing the number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, disposing 
of rubbish appropriately and weed and seed protocols will be implemented. 

Melzer et al. (2018) note that feral deer are an emerging threat to Koalas of the Clarke-Connors Range, as they trample 
understorey vegetation and ring bark small trees, interfering with natural regeneration of eucalypt communities.  

Predation by dogs is one of the key threats facing Koala (TSSC, 2012), however Melzer et al. (2018) suggest that this is 
not a significant threatening process within the Clarke-Connors Range region. However, the data used in the Melzer 
(2018) study came from Koalas being rescued within the urban center (six Koalas were attacked by domestic dogs) and 
limited amount of study was undertaken on private land. There was one record of Wild Dog within the Site Boundary, 
suggesting a very low density of Wild Dogs and few predators for Koala. There is potential for their impact on Koala to 
increase because of the Project. Clearing vegetation may require Koala to become grounded as they move through the 
landscape, where they are more susceptible to dog attack. Predators (such as dogs) also hunt more efficiently in cleared 
areas. 

Active pest animal management through the Project will address the risk from feral dogs. If feral deer are observed, they 
will be included in a management program in order to improve natural regeneration of Koala habitat. 

Introduce disease that may cause the species to decline 

Two diseases are known to affect Koalas which are Chlamydia and Koala retro virus. While the majority of Koala observed 
in the Project Site appeared healthy, approximately 5% showed signs consistent with chlamydia. 

Chlamydia is harmless in populations with unlimited resources, but manifests in times of stress, which happens when 
habitat is reduced (AKF, 2016). The Koala population within the Clarke-Connors Range has been found to be healthy, 
unstressed, and with low frequency of chlamydia (Melzer et al, 2018).  

The proposed clearing of vegetation may cause some stress to existing Koala located within the Development Footprint. 
However, the site will clear approximately 0.7% of the vegetation available to Koala on site and vegetation connectivity 
to adjacent vegetation patches will remain intact. It is unlikely that the proposed clearing will stress existing Koalas and 
increase the occurrence of chlamydia within the area. 

Mitigation measures will be put in place to reduce or manage the risk of disease for Koala. Measures involving washing 
down vehicle and equipment that may carry vegetation pathogens known to affect Koala food trees will be enforced. 
Quarantine and biosecurity procedures will be maintained throughout the life of the action’s impact and a procedure will 
be in place for Koalas which are found to be affected by disease to manage the spread of disease through the site from 
wind farm activities  

Additional mitigation measures include those designed to reduce stress to Koalas during vegetation clearing, including 
the use of a fauna spotter during all clearing activities. The fauna spotter team will include staff with wildlife health 
experience, who can identify suffering individuals and transport them to a wildlife vet for treatment. 
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The Project is unlikely to introduce a disease that may cause the population to decline. 

Interfere with the recovery of the species 

Habitat within the Development Footprint forms part of a large contiguous landscape patch of good quality and refugia 
habitat, and is therefore likely to be important for achieving the interim recovery objectives outlined in the EPBC Act 
referral guidelines, listed below (DAWE, 2014a): 

 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. 

 Maintain the quality, extent and connectivity of large areas of Koala habitat surrounding habitat refuges. 
Riparian habitat refuges for Koala would be mostly retained. Riparian vegetation will be avoided wherever possible. 
Impacts to riparian vegetation will occur where infrastructure waterway crossings are necessary. Clearing for 
infrastructure crossings would be linear, with scope for micro-siting. Clearing for hardstands and turbines would avoid 
riparian vegetation.       

The area to be cleared represents a maximum of 0.7% of the available habitat within the Site Boundary, which would 
constitute a reduction in the extent of Koala habitat. Whilst the area of habitat will be reduced by 0.7%, connectivity would 
be maintained. Koalas would be able to disperse into the 47,505.64 ha of habitat that will be retained within the Site 
Boundary. This habitat is well connected to the surrounding habitat within the Clarke-Connors Range.  

The Project is unlikely to interfere substantially with the recovery of the species.  

Conclusion 

The Project’s impacts will result in the direct clearing of approximately 341.36 ha of suitable habitat for Koala. This is 
considered a reduction in the extent of habitat at a local and regional scale.  

However, the Project has considered design and proposed mitigation measures in order to: 

 Avoid impacts to the Clarke-Connors Range, where there is high-quality Koala habitat 
 Manage impacts to Koalas by minimising clearing, locating equipment in less sensitive areas, sensitive 

construction procedures including pre-clearance checks and staged clearing methods 
 Restore the quality of the local habitat by working with existing landowners to improve degraded areas, 

minimise threats  
 Improve access for fire fighting to help prevent and manage the devastating species impacts of bushfire events 
 Support ongoing research and community efforts to support in koala conservation though the provision of data 

and funding (other compensatory measures; see Section 10.1.1). 
 A pest animal management program will be enacted to control predators (wild dogs) and will include wild deer 

(if present) which may impact on Koala habitat regeneration. 
The clearing of Koala habitat cannot be fully avoided and therefore a significant residual impact is anticipated. 
Accordingly, an offset will be provided to compensate the loss of this habitat. The offset site(s) will, at a minimum, match 
the quality of the habitat impacted by the proposed action, and managed and resourced over a defined period of time so 
that habitat quality is maintained or improved to meet the habitat quality requirements for the offset site. 

9.1.3.2 Greater Glider 

Table 9-3  Assessment of significance of impacts on Vulnerable species: Greater Glider 

Greater Glider (Petauroides volans) – confirmed 

Lead to a long-term decrease in the size of an important population 

Greater Glider were recorded at 131 locations across two survey periods. All Greater Glider records were located outside 
the Development Footprint, although several records were within a few meters. Records for Greater Glider were mostly 
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within mixed eucalypt woodland. Greater Glider is known to prefer diverse, taller and moister forests. Habitat includes 
areas of woodland containing a diversity of eucalypt species containing abundant tree hollows. Greater Glider require at 
least 2-4 live den trees for every 2 ha of suitable forest habitat (Eyre, 2002). The areas of mixed eucalypt woodland with 
abundant live hollow bearing trees (more than 1 per ha) are the only suitable habitat for Greater Glider in the Development 
Footprint. 

There is 16,489 ha of Greater Glider habitat within the Site Boundary. Areas of mixed eucalypt woodland with live HBTs 
were recorded during detailed habitat assessments undertaken to determine areas of Greater Glider habitat within the 
Development Footprint. The Project is expected to result in impact to 45.2 ha of Greater Glider habitat, which is 0.27% 
of habitat within the Site Boundary. There is extensive Greater Glider habitat in the eastern side of the range, outside the 
Development Footprint. A total of 100,481 ha of Greater Glider habitat occurs within a 30 km radius of the Development 
Footprint. The Project is expected to impact 0.04% of local Greater Glider habitat.  

The Project will implement avoidance and mitigation measures specifically targeted towards minimizing impacts to 
Greater Glider, including: 

 Avoiding live HBTs wherever possible 
 Micrositing of the transmission access track to avoid Greater Glider habitat 

 Linear infrastructure will to be kept to a maximum width of 30 m wherever practicable. Within known Glider 
habitat (Appendix A, Figure A-10), where it is necessary for linear infrastructure to be wider than 30 m, the 
Project will commit to the installation of crossing infrastructure, including glider poles and removeable rope 
bridges to ensure that Greater Glider can safely glide / move between suitable habitat across the infrastructures. 

 Commitment to salvage and re-install (viable) natural hollows where clearing of vegetation is within Greater 
Glider habitat 

 Reduce frequency and intensity of prescribed burns (one of three primary conservation actions for Greater 
Glider) from SPRAT conservation advice 

 Replacing boundary fencing in key locations (TBC closer to construction) to reduce the risk of entanglement– 
work will include the replacement the top strand of barbed-wire with plain wire 

Whilst several records were within a few meters of the Development Footprint, the highest density of Greater Gliders 
within the Site Boundary occurs to the east of the Development Footprint, along the Clarke-Connors Range. In response, 
the Project has avoided these areas. 

16,443.8 ha of Greater Glider habitat will be retained within the Site Boundary. With implementation of targeted mitigation 
measures, the Project is not expected to result in impacts to the Greater Glider population.  

The Project is not expected to lead to a long-term decrease in the size of an important population. 

Reduce the area of occupancy of an important population 

There is 16,489 ha of Greater Glider habitat within the Site Boundary. Areas of mixed eucalypt woodland with live HBTs 
were recorded during detailed habitat assessments undertaken to determine areas of Greater Glider habitat within the 
Development Footprint. The Project is expected to result in impact to 45.2 ha of Greater Glider habitat, which is 0.27% 
of habitat within the Site Boundary. There is extensive intact Greater Glider habitat in the eastern side of the range, 
outside the Development Footprint. A total of 100,481 ha of Greater Glider habitat occurs within a 30 km radius of the 
Development Footprint. The Project is expected to impact 0.04% of local Greater Glider habitat.  

It is expected that the Project will lead to a slightly reduced area of occupancy of an important population 

Fragment an existing important population into two or more populations 

Whilst no Greater Glider were recorded within the Development Footprint, it is expected that on occasion, individuals 
would intermittently move from the broader areas of habitat that occur on the range in the east, into the areas of habitat 
within the Development Footprint. Due to the extensive area of Greater Glider habitat to the east of the Development 
Footprint, these incidences are not expected to occur to a degree that they would result in fragmentation of the population. 

Whilst the Project will keep linear clearing to a maximum width of 30 m wherever practicable, there is potential for reduced 
connectivity between habitat patches in areas where clearing widths are greater than 30 m. This would not be expected 
to occur to the extent that it would result in fragmentation of a population. Within known Glider habitat (Appendix A, Figure 
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A-10), where it is necessary for linear infrastructure to be wider than 30 m, the Project will commit to the installation of 
crossing infrastructure, including glider poles and removeable rope bridges to ensure that Greater Glider can safely glide 
/ move between suitable habitat across the infrastructures. 

One existing obstruction to movement of Greater Glider within the Project Boundary is the use of barbed wire. Two 
Greater Gliders were recorded dead on a barbed wire fences and previous research suggests barbed wire fences kill 
many Greater Gliders where they are erected in suitable habitat. This will be considered where fences are being replaced 
or erected in the wind farm lease area. A review of appropriate fencing design (e.g., use of disks attached to the top wire 
to increase visualization of the barb wire) will be undertaken, to consider ways to avoid or minimize the use of barb wire 
where possible.  

It is not expected that the Project will result in fragmentation of a population. 

Adversely affect habitat critical to the survival of a species 

 ‘Habitat critical to the survival of a species or ecological community’ refers to areas that are necessary:  

 for activities such as foraging, breeding, roosting, or dispersal 

 for the long-term maintenance of the species or ecological community (including the maintenance of species 
essential to the survival of the species or ecological community, such as pollinators)  

 to maintain genetic diversity and long term evolutionary development, or  
 for the reintroduction of populations or recovery of the species or ecological community.  

Such habitat may be, but is not limited to habitat identified in a recovery plan for the species or ecological community as 
habitat critical for that species or ecological community; and/or habitat listed on the Register of Critical Habitat maintained 
by the minister under the EPBC Act (DoE, 2013a). 

There is currently no specific definition of habitat critical to the survival of Greater Glider.  

Greater Glider are typically found in highest abundance in taller, montane, moist eucalypt forests with relatively old trees 
and abundant hollows. Greater Glider prefer forests with a diversity of eucalypt species. During the day they shelter in 
tree hollows, with a particular selection for large hollows in large, old trees (TSSC, 2016a). Greater Glider require at least 
2-4 live den trees for every 2 ha of suitable forest habitat (Eyre, 2002). 

The Project is expected to result in impact to 45.2 ha of Greater Glider habitat, which is 0.27% of habitat within the Site 
Boundary. There is extensive Greater Glider habitat in the eastern side of the range, outside the Development Footprint, 
and avoided by the Project. A total of 100,481 ha of Greater Glider habitat occurs within a 30 km radius of the 
Development Footprint. The Project is expected to impact 0.04% of local Greater Glider habitat. 16,443.8 ha of Greater 
Glider habitat will be retained within the Site Boundary.  

Avoidance and mitigation measures will be implemented to minimise impacts to Greater Glider habitat, including: 

 Avoiding live HBTs wherever possible 
 Micrositing of access tracks to avoid Greater Glider habitat wherever possible, including the transmission access 

track 

 Reduce frequency and intensity of prescribed burns 

With impacts occurring to 45.2 ha of Greater Glider habitat containing live hollows necessary for breeding, the 
Project is expected to adversely affect habitat critical to the survival of a species  

Disrupt the breeding cycle of an important population 

Females give birth to a single young between March and June, with sexual maturity reached in the second year. 
Generation length is likely to be 7−8 years. A low reproductive rate means that isolated populations in small remnant 
vegetation patches are prone to extinction (TSSC, 2016a).  

Greater Glider were recorded at 131 locations within the Site Boundary across all survey periods. All Greater Glider 
records were located outside the Development Footprint and the majority of records were to the east of the range. There 
is 10,168 ha of Greater Glider habitat within the Site Boundary, based on remnant and regrowth vegetation which aligns 
with TSSC (2016a). The Project is expected to result in impact to 45.2 ha of Greater Glider habitat, which is 0.4% of 
habitat available within the Site Boundary. There is extensive Greater Glider habitat in the eastern side of the range, 
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outside the Development Footprint. A total of 100,481 ha of Greater Glider habitat occurs within a 30 km radius of the 
Development Footprint.  

Removal of hollow bearing trees will reduce denning opportunities for the species in the long term. However, the Project 
will not result in obstruction to breeding opportunities in suitable habitat outside the Development Footprint. Linear 
infrastructure will to be kept to a maximum width of 30 m wherever practicable. Within known Glider habitat (Appendix A, 
Figure A-10), where it is necessary for linear infrastructure to be wider than 30 m, the Project will commit to the installation 
of crossing infrastructure, including glider poles and removeable rope bridges to ensure that Greater Glider can safely 
glide / move between suitable habitat across the infrastructures. The Project will retain 40,860.8 ha of Greater Glider 
habitat within the Site Boundary, within which the breeding cycle of the population supported by the site will be maintained. 

 

The Project is not expected to disrupt the breeding cycle of an important population. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

The Project is expected to impact 45.2 ha of Greater Glider habitat. 16,443.8 ha of habitat will be retained within the Site 
Boundary. The majority of Greater Glider records are from the east of the range, outside the Development Footprint. 
Habitat within the site will not become isolated as a result of the Project, as there will be no obstruction of movement for 
Greater Glider throughout the site, or into adjacent areas of habitat. Linear infrastructure will to be kept to a maximum 
width of 30 m wherever practicable. Within known Glider habitat (Appendix A, Figure A-10), where it is necessary for 
linear infrastructure to be wider than 30 m, the Project will commit to the installation of crossing infrastructure, including 
glider poles and removeable rope bridges to ensure that Greater Glider can safely glide / move between suitable habitat 
across the infrastructures. 

The Project is not expected to modify, destroy, remove or isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline 
 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

Introduction of predators (particularly cats) to new areas could potentially impact the population. Weed and pest 
management measures will be developed for the site which will outline mitigation and monitoring measures to reduce the 
likelihood of spreading and increasing the number of invasive flora and fauna found on site. Measures such as not feeding 
any wildlife, pest animal control measures, disposing of rubbish appropriately and weed and seed protocols will be 
implemented. 

It is not expected that the Project will increase the number or populations of invasive species if appropriate 
mitigation measures are followed 

Introduce disease that may cause the species to decline 

Chlamydia has been recorded in Greater Gliders in the past (Bodetti et al.,  2003). Although not debilitating, the disease 
has the potential to decrease the vigor of the population. Stress is a main factor in an animal’s susceptibility to Chlamydia 
(Maloney, 2007). The majority of the Greater Glider population supported by the site occur to the east of the range. It is 
therefore unlikely that stress levels in Greater Gliders will increase.  

Mitigation measures such as the presence of a fauna spotter catcher during clearing and the use of sensitive and staged 
clearing techniques will be implemented to reduce the level of stress experienced by Greater Gliders within the 
Development Footprint. 

It is not expected that disease that causes a decline in the species will be introduced by the Project 

Interfere with the recovery of the species 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 190 

Greater Glider (Petauroides volans) – confirmed 

Greater Glider were recorded at 131 locations within the Site Boundary across all survey periods. All Greater Glider 
records were located outside the Development Footprint, although several records were within a few meters of the 
Development Footprint. The majority of records were to the east of the range. There is 16,489 ha of Greater Glider habitat 
within the Site Boundary. The Project is expected to result in impact to 45.2 ha of Greater Glider habitat, which is 0.27% 
of habitat within the Site Boundary. There is extensive Greater Glider habitat in the eastern side of the range, outside the 
Development Footprint. A total of 100,481 ha of Greater Glider habitat occurs within a 30 km radius of the Development 
Footprint. The Project will not result in obstruction to breeding opportunities within the Site Boundary. Linear infrastructure 
will to be kept to a maximum width of 30 m wherever practicable. Within known Glider habitat (Appendix A, Figure A-10), 
where it is necessary for linear infrastructure to be wider than 30 m, the Project will commit to the installation of crossing 
infrastructure, including glider poles and removeable rope bridges to ensure that Greater Glider can safely glide / move 
between suitable habitat across the infrastructures.  

The Project will retain 16,443.8 ha of Greater Glider habitat within the Site Boundary, within which the breeding cycle of 
the population supported by the site will be maintained. 

The Project is not expected to interfere with the recovery of this species. 

Conclusion 

The 131 Greater Glider records over two survey seasons indicates a relatively large population in the area. The majority 
of records were from east of the range, in habitat which the Project has been able to avoid. The Project is expected to 
result in impacts to 45.2 ha of Greater Glider habitat, which is 0.27% of habitat within the Site Boundary. The Project is 
not expected to cause fragmentation of a population, isolation of habitat, or result in adverse impacts to the breeding 
cycle of Greater Gliders. 

The removal of 45.2 ha of Greater Glider habitat is considered a reduction in the extent of habitat critical to the survival 
of the species, and is expected to result in a slightly reduced area of occupancy for Greater Glider.  

However, the Project will implement mitigation measures in order to minimize impacts to Greater Glider, including: 

 Avoiding live HBTs wherever possible 

 Micrositing of the transmission access track to avoid Greater Glider habitat 
 Linear infrastructure will to be kept to a maximum width of 30 m wherever practicable. Within known Glider 

habitat (Appendix A, Figure A-10), where it is necessary for linear infrastructure to be wider than 30 m, the 
Project will commit to the installation of crossing infrastructure, including glider poles and removeable rope 
bridges to ensure that Greater Glider can safely glide / move between suitable habitat across the infrastructures. 

 Commitment to salvage and re-install natural hollows where clearing of vegetation is within Greater Glider 
habitat 

 Reduce frequency and intensity of prescribed burns (one of three primary conservation actions for Greater 
Glider) from SPRAT conservation advice 

 Replacing boundary fencing in key locations (TBC closer to construction) to reduce the risk of entanglement– 
work will include the replacement the top strand of barbed-wire with plain wire. 

The clearing of Greater Glider habitat cannot be fully avoided and therefore a significant residual impact is anticipated. 
Accordingly, an offset will be provided to compensate the loss of this habitat. The offset site(s) will, at a minimum, match 
the quality of the habitat impacted by the proposed action.   

It is not expected that the Project will result in a significant impact to Greater Glider.   

9.1.3.3 Squatter Pigeon 

Table 9-4  Assessment of significance of impacts on Vulnerable species: Squatter Pigeon 

Squatter Pigeon (southern) (Geophaps scripta scripta) – confirmed 

Lead to a long-term decrease in the size of an important population 
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Squatter Pigeon (southern) occur on the inland slopes of the Great Dividing Range. The species distribution extends from 
the Burdekin-Lynd divide in central Queensland, west to Charleville and Longreach, east to the coastline between 
Proserpine and Port Curtis (near Gladstone), and south to scattered sites throughout south-eastern Queensland (e.g., 
south of the Carnarvon Range). The total population of Squatter pigeon (southern) is estimated to be 40,000 breeding 
birds. In central Queensland, the species is thought to occur as a single, contiguous and stable population (Squatter 
Pigeon Workshop, 2011). Important subpopulations are considered to be the small, isolated and sparsely distributed sub-
populations that occur south of the Carnarvon Ranges in Central Queensland (DAWE, 2021b). The Development 
Footprint is further to the north and is therefore not considered an important subpopulation.  

Squatter Pigeon were recorded at 23 locations within the Site Boundary, with a total of 41 Squatter Pigeon recorded. The 
general habitat description for Squatter Pigeon habitat is open forests or sparse, open woodlands and scrub within 1 km 
of waterbodies for breeding, and within 3 km of waterbodies for foraging (DAWE, 2021b). Within the Site Boundary, all 
Squatter Pigeon records were within approximately 100 m of a waterbody (creek and/or artificial water point). Squatter 
Pigeon prefer grassy woodlands and open forests with open and short grass cover, dominated by Eucalyptus  (including  
Corymbia). Squatter Pigeon are not found in areas with dense, tall grass cover. They prefer patchy, sparse grass cover 
with less than 30% cover (can be variable in areas) generally 30 – 40 cm in height (Squatter Pigeon Workshop, 2011). 
They are commonly recorded in disturbed areas such as cattle yards, tracks and roadside reserves. The majority of 
records within the Site Boundary were centred around the homestead, near cattle feed troughs and around water points.  

There is 32.35 ha of suitable Squatter Pigeon foraging habitat in the Development Footprint, and 16.39 ha of breeding 
habitat (Appendix A, Figure A-11). As the proposed clearing is linear, there will be large tracts of habitat surrounding the 
clearing for Squatter Pigeons to disperse into. There is 42,839 ha of suitable breeding habitat within the Site Boundary. 
Squatter Pigeon will not be excluded from moving across tracks within the site, into surrounding areas of habitat.  

Mitigation measures targeted towards minimising impacts to Squatter Pigeon will be implemented, including: 

 Breeding places will be identified during pre-clearance surveys. An exclusion zone will be established around 
any active Squatter Pigeon breeding place until young have fledged.  

 The status of active nests will be regularly checked in a way that does not risk the nest being abandoned by the 
breeding pair.  

 Spotter-catchers will monitor all clearing work within Squatter Pigeon habitat. Spotter-catchers will scout the 
area to be disturbed for the presence of Squatter Pigeon immediately prior to the commencement of disturbance 
and flush any observed Squatter Pigeon into an undisturbed location. Disturbance will not commence until 
Squatter Pigeon have left the area to be cleared.  

 Site personnel, including contractors, will be made aware of the presence of Squatter Pigeon within the Site 
Boundary and will be educated about exclusion zones around active nests. Speed limits will be implemented for 
access tracks.  

 Pest animal control measures will be implemented to control introduced predators and minimise the risk of 
introduction and/or increase in pest animal species.  

 Weed management strategies will be implemented to minimise the introduction and/or spread of weeds. 

There will be no obstruction to Squatter Pigeon movement throughout the site. With the implementation of mitigation 
measures listed above, Squatter Pigeon will be able to continue to use habitat within the Site Boundary.  

It is unlikely that the Project will lead to a long-term decrease in the size of an important population.  

Reduce the area of occupancy of an important population 

The population inhabiting the Site Boundary is not considered an important subpopulation, which occur south of the 
Carnarvon Ranges in Central Queensland (DAWE, 2021b).   

The extent of occurrence is estimated to be 440,000 km2 while the area of occupancy is estimated to be 10,000 km2 
(DAWE, 2021b). A maximum of 32.35 ha of suitable Squatter Pigeon foraging habitat, and 16.39 ha of breeding habitat 
will be removed for the Project. The clearing extent is unlikely to reduce the area of occupancy, as there will be no 
obstruction to movement throughout the site, and extensive areas of habitat will be retained for Squatter Pigeons to 
disperse into. The total area of suitable breeding habitat within the Site Boundary is 42,839 ha, which means 0.8% of 
available breeding habitat will be removed as part of the Project. Within a 30 km radius of the Site Boundary there is 
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approximately 325,139 ha of suitable Squatter Pigeon breeding habitat. The Project will impact 0.1% of breeding habitat 
available within the local landscape.  

It is unlikely the Project will reduce the area of occupancy of Squatter Pigeon   

Fragment an existing important population into two or more populations 

A maximum of 32.35 ha of suitable Squatter Pigeon foraging habitat, and 16.39 ha of breeding habitat will be removed 
for the Project. It is expected that Squatter Pigeon will disperse from the Development Footprint into surrounding habitat 
without obstruction. Roads and access tracks are unlikely to cause fragmentation of the population, with widths of roads 
and access tracks throughout the site kept to 30 m wherever practicable and will have strict speed limits in place. 
Therefore, the impact on movement of this species across the landscape will be minimised. 

It is unlikely that the Project will cause fragmentation of a population into two or more populations. 

Adversely affect habitat critical to the survival of a species 

Natural foraging habitat for the Squatter pigeon (southern) is any remnant or regrowth open-forest to sparse, open-
woodland or scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris species, on sandy or gravelly soils, within 3 
km of a suitable, permanent or seasonal waterbody (Squatter Pigeon Workshop 2011). Breeding habitat occurs on stony 
rises occurring on sandy or gravelly soils, within 1 km of a suitable, permanent waterbody. Squatter Pigeon also prefers 
to forage and dust-bathe on bare ground under an open canopy of trees (Squatter Pigeon Workshop, 2011).  

Typically, the ground covering vegetation layer in foraging and breeding habitat is considerably patchy consisting of 
native, perennial tussock grasses or a mix of perennial tussock grasses and low shrubs or forbs. This patchy, ground 
layer of vegetation rarely exceeds 33% of the ground area. The remaining ground surface consisting of bare patches of 
gravelly or dusty soil and areas lightly covered in leaf litter and coarse, woody debris (e.g., fallen trees, logs and smaller 
debris). The patchiness of the ground layer vegetation in patches of foraging and breeding habitats tends to be variable 
over a given area (Squatter Pigeon Workshop, 2011).  

The majority of clearing required in Squatter Pigeon habitat is for linear infrastructure. There will be large tracts of suitable 
Squatter Pigeon habitat surrounding the cleared areas for their dispersal, as the Project will retain 42,490 ha of breeding 
habitat within the Site Boundary.  

It is unlikely that the Project will affect habitat critical to the survival of a species.  

Disrupt the breeding cycle of an important population 

There is 325,139 ha of breeding habitat within the local landscape (30 km from the Development Footprint). The Project 
will impact 16.39 ha of breeding habitat, which is 0.1% of the breeding habitat available in the local landscape.  

42,822 ha of suitable breeding habitat will be retained within the Site Boundary, and it is not expected that the population 
will experience fragmentation due to the Project. Squatter Pigeon will be able to cross cleared areas and disperse into 
surrounding habitat.  

Breeding season usually extends from late winter to summer, all year if conditions  are favourable. Breeding places will 
be identified during pre-clearance surveys. An exclusion zone will be established around any active Squatter Pigeon 
breeding place until young have fledged. 

Breeding opportunities will persist within the local landscape and the 42,822 ha of breeding habitat retained within the 
Site Boundary.  

It is unlikely that the Project will significantly disrupt breeding opportunities for Squatter Pigeons  

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

A maximum of 32.35 ha of suitable Squatter Pigeon foraging habitat, and 16.39 ha of breeding habitat will be removed 
for the Project. 42,822 ha of suitable breeding habitat will be retained within the Site Boundary. Impacts to Squatter 
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Squatter Pigeon (southern) (Geophaps scripta scripta) – confirmed 

Pigeon will be limited due to the large areas of suitable habitat surrounding the Development Footprint for Squatter 
Pigeons to disperse into. Habitat will not become isolated, as tracks will be kept to a maximum width of 30m wherever 
possible and there will be no obstruction to movement throughout the site. It is considered unlikely that this species will 
decline. 

The Project is not expected to modify, destroy, remove or isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

Invasive flora and fauna species can threaten Squatter Pigeon populations (DAWE, 2021b). Feral cats and foxes are 
likely to have the greatest impact on populations. Habitat degradation by the establishment of invasive Buffel Grass can 
also fragment populations (DAWE, 2021b).  

Invasive flora and fauna species have been recorded on site. Weed and pest animal management measures will be 
developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading and 
increasing the number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, pest animal 
control measures, disposing of rubbish appropriately and weed and seed protocols will be implemented. 

It is not expected that the Project will increase the number or populations of invasive species if appropriate 
mitigation measures are followed. 

Introduce disease that may cause the species to decline 

 It is unlikely that the Project will introduce disease that will cause decline in Squatter Pigeons. 

Interfere with the recovery of the species 

The Project will retain 42,822 ha of breeding habitat within the Site Boundary. There will be large areas of suitable habitat 
surrounding areas of disturbance for Squatter Pigeon to disburse into. There is 325,139 ha of breeding habitat within the 
local landscape.  

Pre-clearance surveys will be undertaken to ensure that active nest sites are avoided. Spotter-catchers will monitor all 
clearing undertaken within Squatter Pigeon habitat. Weed and pest animal measures will be implemented to mitigate 
their impact on Squatter Pigeons.  

The Project is not expected to interfere with the recovery of this species. 

Conclusion 

A maximum of 32.35 ha of suitable Squatter Pigeon foraging habitat, and 16.39 ha of breeding habitat will be removed 
for the Project. 42,822 ha of breeding habitat will be retained for Squatter Pigeon to disperse into. With the implementation 
of mitigation measures such as weed and pest animal control measures and the use of a fauna spotter during clearing, 
there is not expected to be significant impact on the population of Squatter Pigeons. 
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9.1.3.4 White-throated Needletail 

Table 9-5  Assessment of significance of impacts on Vulnerable species: White-throated Needletail 

White-throated Needletail (Hirundapus caudacutus) – confirmed 

Lead to a long-term decrease in the size of an important population 

White-throated Needletail is widespread in eastern and south-eastern Australia (Barrett et al., 2003; Blakers et al., 1984; 
Higgins, 1999). 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 

This species is almost entirely aerial and is likely to forage above the entire Development Footprint. The species is known 
to alight mostly in dense foliage in the canopy or in hollows. Roosting habitat is most likely to be areas of mixed eucalypt 
woodland with denser canopy and a greater number of hollows. There is 399.1 ha of foraging habitat, along with 48.75 
ha potential roosting habitat within the Development Footprint.  

White-throated Needletails were observed flying over the Development Footprint 18 times with 218 individuals recorded 
over 2 years. There has been no declaration of what constitutes an important population for White-throated Needletail 
by DAWE. The EPBC Act Significant Impact Guidelines 1.1 (DoE, 2013a), define an important population of a 
‘vulnerable’ species as being populations that are: 

 key source populations either for breeding or dispersal; 
 necessary for maintaining genetic diversity; and/or 

 near the limit of the species range. 

White-throated Needletail does not breed in Australia. The Site Boundary is not located near the edge of the species 
range. All of the individuals recorded along the east coast are likely to be one population so it is unlikely to be a key 
source population or important for maintaining genetic diversity. It is unlikely that the population is an important population 
using the above definition. 

As they are mainly aerial in Australia, it is expected that a small impact may occur from birds colliding with turbines. It is 
not expected that numbers of White-throated Needletail passing through Lotus Creek Wind Farm would be great 
enough to place the overall population at risk, as these birds use a range of habitats and are widespread in eastern 
Australia (DAWE, 2020a). 

Management measures which will assist to protect White-throated Needletail will include operational monitoring and 
analysis, including carcass searches, to enable detection of any mortality (an impact trigger, which enacts a decision-
making framework to determine appropriate mitigation). Monitoring and mitigation measures will be provided in a 
detailed bird and bat management plan. 

It is unlikely that the Project will lead to a long-term decrease in the size of an important population.  

Reduce the area of occupancy of an important population 

The area of occupancy of the White-throated Needletail in Australia has been estimated at 126,200 km² (DAWE, 
2020a). White-throated Needletail are aerial foragers and are likely to forage above the entire Development Footprint. 
The species is known to alight mostly in dense foliage in the canopy or in hollows. Roosting habitat is most likely to be 
areas of mixed eucalypt woodland with denser canopy and a greater number of hollows. There is 399.1 ha of foraging 
habitat, along with 48.75 ha potential roosting habitat within the Development Footprint.  

White-throated Needletail do not breed in Australia (DAWE, 2020a). Whilst the Project is expected to result in impacts to 
foraging and roosting habitat, aerial foraging will still be possible above the Development Footprint. The Project will retain 
447,967.9 ha of foraging habitat and 40,857.25 ha of roosting habitat within the Site Boundary. There will also be 
652,724.9 ha of foraging habitat, and 100,432.25 ha of potential roosting habitat available in the local landscape (within 
30 km).  

It is unlikely the Project will reduce the area of occupancy of White-throated Needletail.   

Fragment an existing important population into two or more populations 
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White-throated Needletail (Hirundapus caudacutus) – confirmed 

The Project is expected to impact 399.1 ha of foraging habitat, along with 48.75 ha potential roosting habitat. The 
Project will retain 47,967.9 ha of foraging habitat and 40,857.25 ha of roosting habitat within the Site Boundary. As 
White-throated Needletail are mainly aerial in Australia, up to heights of more than 1000 m (DAWE 2021), the Project is 
not expected to obstruct movement of this species within the Site Boundary. There will be no obstruction to White-
throated Needletail accessing the remaining 652,724.9 ha of foraging habitat, and 100,432.25 ha of potential roosting 
habitat available in the local landscape (within 30 km).   

It is unlikely that the Project will cause fragmentation of a population into two or more populations. 

Adversely affect habitat critical to the survival of a species 

Although almost exclusively aerial in Australia (occasionally roosting in dense foliage in the canopy or in tree hollows), 
they are most often recorded 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 (DAWE, 2020a).  

Whilst the Project is expected to result in impacts to foraging and roosting habitat, aerial foraging will still be possible 
above the Development Footprint. The Project will retain 47,967.9 ha of foraging habitat and 40,857.25 ha of roosting 
habitat within the Site Boundary. There will also be 652,724.9 ha of foraging habitat, and 100,432.25 ha of potential 
roosting habitat available in the local landscape (within 30 km).  

It is unlikely that the vegetation clearing resulting from the Project will affect the survival of this species due to the large 
area of Great Dividing Range that this species moves through during its migration and wintering quarters. The Great 
Dividing Range is between 160 km to <300 km in width. The proposed wind farm site represents an insignificant area 
within the species migratory path. 

It is unlikely that the Project will affect habitat critical to the survival of a species.  

Disrupt the breeding cycle of an important population 

The White-throated Needletail does not breed in Australia. The Project is unlikely to disrupt the breeding cycle of the 
population. 

It is unlikely that the Project will disrupt the breeding cycle of White-throated Needletail.   

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

In Australia, the White-throated Needletail is almost exclusively aerial, from heights of less than 1 m up to more than 
1000 m above the ground. They have on occasion however, been recorded roosting in forests and woodlands (DAWE 
2021). The majority of the site will remain as suitable habitat for this species, as the Project will retain 47,967.9 ha of 
foraging habitat and 40,857.25 ha of roosting habitat within the Site Boundary. There will be no obstruction to White-
throated Needletails accessing the 652,724.9 ha of foraging habitat, and 100,432.25 ha of potential roosting habitat 
available in the local landscape (within 30 km). 

White-throated Needletails are well known to forage at rotor-swept area (RSA) height and are at risk of collision with 
wind turbine blades. It is not expected that numbers of White-throated Needletail passing through Lotus Creek Wind 
Farm would be great enough to place the overall population at risk.  

This is a widespread and locally common species found along the eastern coast of Australia, into Tasmania, and also 
through parts of Asia (DAWE 2020). They do not breed in Australia so there is no risk that breeding habitat will be 
disturbed by the project. It is expected that a small impact may occur with birds colliding with turbines. This impact is 
expected to minor as these birds utilise a range of habitats and are widespread. It is unlikely that the Project will cause 
the species to decline. 

The Project is not expected to modify, destroy, remove or isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline 
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White-throated Needletail (Hirundapus caudacutus) – confirmed 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

There are no known invasive species that would be harmful to this species and therefore, the proposed windfarm is 
unlikely to result in the introduction of any such invasive species. 

Invasive flora and fauna species have been recorded on site. Weed and pest animal management measures will be 
developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading and 
increasing the number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, pest animal 
control measures, disposing of rubbish appropriately and weed and seed protocols will be implemented. 

It is not expected that the Project will increase the number or populations of invasive species if appropriate 
mitigation measures are followed. 

Introduce disease that may cause the species to decline 

This species is mostly aerial and has no known diseases in Australia. 

It is unlikely that the Project will introduce disease that will cause decline in White-throated Needletail. 

Interfere with the recovery of the species 

The Project will retain 40,857.25 ha of suitable habitat for potentially roosting White-throated Needletails within the Site 
Boundary. There is not expected to be any obstruction to movement within the Site Boundary or between surrounding 
areas. Although there will be risk of collision with wind turbine blades, it is not expected that numbers of White-throated 
Needletail passing through Lotus Creek Wind Farm would be great enough to place the overall population at risk. 

Foraging resources will remain readily available within the Site Boundary, as the Project will retain 47,967.9 ha of foraging 
habitat. 

Given the above considerations, the project is not expected to interfere with the recovery of this species. 

The Project is not expected to interfere with the recovery of this species. 

Conclusion 

Whilst the Project is expected to result in impacts to foraging and roosting habitat, aerial foraging will still be possible 
above the Development Footprint. The Project will retain 47,967.9 ha of foraging habitat and 40,857.25 ha of roosting 
habitat within the Site Boundary. As they tend to forage at RSA height, White-throated Needletails are at risk of mortality 
due to collision with wind turbine blades. The numbers of White-throated Needletails passing through Lotus Creek Wind 
Farm is not expected to be great enough for collisions to cause decline of this species. There is not expected to be 
significant impact on the population of White-throated Needletails in or surrounding the Development Footprint. 

Management measures which will assist to protect White-throated Needletail will include operational monitoring and 
analysis, including carcass searches, to enable detection of any mortality (an impact trigger, which enacts a decision-
making framework to determine appropriate mitigation). Monitoring and mitigation measures will be provided in a detailed 
bird and bat management plan once the project is in detailed design stage (post approval). 

there is not expected to be significant impact on the population of White-throated Needletail.    

9.1.3.5 Quassia 

Table 9-6  Assessment of significance of impacts on Vulnerable species: Quassia 



Preliminary Documentation 2020/8867 
Lotus Creek Wind Farm 

 

NGH Pty Ltd | 21-244 - Final V1 | 197 

Quassia (Samadera bidwillii) 

Lead to a long-term decrease in the size of an important population 

Quassia commonly occurs in lowland rainforest or on rainforest margins (Hewson 1985), but can also be found in other 
forest types, such as open forest and woodland (QDNR, 2001). Quassia is commonly found in areas adjacent to both 
temporary and permanent watercourses (Belleng Pty Ltd, 2004) in locations up to 510 m altitude. There is one ALA record 
within 30 km at St Lawrence and two records near Marlborough, along Marlborough Creek. There is 48.75 ha of suitable 
Quassia habitat within the Development Footprint (Appendix A, Figure A-15).  

Quassia was not recorded during surveys within the Site Boundary or the Development Footprint. Targeted surveys were 
undertaken within the majority of the Development Footprint on foot. It is possible that plants may be identified during 
pre-clearance surveys in areas of the Development Footprint that were not surveyed on foot. In this instance, the species 
will be managed by a Species Impact Management Plan as part of the Queensland approval to clear threatened species. 

Quassia is commonly found to grow in the vicinity of permanent and temporary waterways (Queensland Herbarium, 
2012). The Project will be putting mitigation measures in place to avoid impacts to waterways and their immediate 
surrounds.  

Given the size of the Project and the lack of Quassia identified on site, it is considered unlikely that the Project 
will lead to the long-term decrease of the population. 

Reduce the area of occupancy of an important population 

The Project will impact 48.75 ha of Quassia habitat within the Development Footprint. No Quassia’s were recorded during 
targeted surveys undertaken in the majority of the Development Footprint, or within the Site Boundary during flora 
surveys.  

It is considered unlikely that the Project will reduce the area of occupancy for this species. 

Fragment an existing important population into two or more populations 

The Project will impact 48.75 ha of Quassia habitat within the Development Footprint. Quassia was not recorded during 
surveys within the Site Boundary or the Development Footprint. Targeted surveys were undertaken within the majority of 
the Development Footprint on foot. It is possible that plants may be identified during pre-clearance surveys in areas of 
the Development Footprint that were not surveyed on foot. In this instance, the species will be managed by a Protected 
Plant Impact Management Plan and will need to demonstrate no net loss, as part of the Queensland approval to clear 
threatened flora species.  

It is considered unlikely that the Project will result in fragmentation of an important population.  

Adversely affect habitat critical to the survival of a species 

There is 48.75 ha of Quassia habitat within the Development Footprint. As stated, a population of Quassia was not found 
on site.  

It is unlikely that habitat within the Development Footprint represents habitat that is critical to the survival of the 
species.  

Disrupt the breeding cycle of an important population 

There is 48.75 ha of Quassia habitat within the Development Footprint however Quassia was not confirmed despite 
targeted searches on foot across close to the entirety of the Development Footprint.  

There is very little information available relating to the method of pollination and seed dispersal of this species. It is known 
that they have been recorded to flower between November and January and in March and fruit between February and 
April (QDNR, 2001; Stanley & Ross, 1983). It is possible that plants may be identified during pre-clearance surveys in 
those minimal areas of the Development Footprint that were not surveyed on foot. In this instance, the species will be 
managed by a Protected Plant Impact Management Plan as part of the Queensland DES approval to clear threatened 
species. As part of the Projects mitigation measures, the project will aim to avoid disruption to the breeding cycles of 
species.  

It is considered unlikely that the Project will disrupt the breeding cycle of this species. 
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Quassia (Samadera bidwillii) 

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the species is 
likely to decline 

There is 48.75 ha of Quassia habitat within the Development Footprint however Quassia was not confirmed despite 
targeted searches on foot across close to the entirety of the Development Footprint. It is possible that plants may be 
identified during pre-clearance surveys in areas of the Development Footprint that were not surveyed on foot. In this 
instance, the species will be managed by a Protected Plant Impact Management Plan as part of the Queensland DES 
approval to clear threatened species. As part of the Projects mitigation measures, the project will aim to avoid disruption 
to the breeding cycles of species. 

The likelihood of impacts to this species will be low and it would be unlikely that the Project will result in a 
decline in the species. 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

No invasive fauna or flora species are listed as a known threat to this species. Areas infested with Lantana (Lantana 
camera) could compete with and smother young individual Quassia. Weed management measures will be developed for 
the site with mitigation measures in place to ensure weed populations do not increase and spread further over the 
landscape. Weed and seed protocols will be put into place to reduce the likelihood of spreading invasive flora species. 

With these mitigation measures in place, it is deemed unlikely that the Project will result in invasive species 
establishment that will be harmful to this species. 

Introduce disease that may cause the species to decline 

It is unlikely that the Project will introduce diseases causing the population to decline. 

Interfere with the recovery of the species 

There is 48.75 ha of suitable Quassia habitat within the Development Footprint. Quassia was not recorded during surveys 
within the Site Boundary or the Development Footprint. Targeted surveys were undertaken within the majority of the 
Development Footprint on foot. It is possible that plants may be identified during pre-clearance surveys in areas of the 
Development Footprint that were not surveyed on foot. In this instance, the species will be managed by a Protected Plant 
Impact Management Plan as part of the Queensland DES approval to clear threatened species. The Project will put 
mitigation measures in place to avoid impacts to waterways and their immediate surrounds.  

It is unlikely that the Project will interfere with the recovery of the species. 

Conclusion 

There is 48.75 ha of suitable Quassia habitat within the Development Footprint. Quassia was not recorded during surveys 
within the Site Boundary or the Development Footprint. If Quassia are identified during pre-clearance surveys, the species 
will be managed by a Protected Plant Impact Management Plan as part of the Queensland DES approval to clear 
threatened species, and will need to demonstrate no net loss. The Project will put mitigation measures in place to avoid 
impacts to waterways and their immediate surrounds. It is unlikely that the Project will result in direct impacts to Quassia 
populations.  

It is considered that no significant residual impact will occur on this species. 

9.1.3.6 Red Goshawk 

Table 9-7  Assessment of significance of impacts on Vulnerable species: Red Goshawk 

Red Goshawk (Erythrotriorchis radiatus)  

Lead to a long-term decrease in the size of an important population 
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Red Goshawk (Erythrotriorchis radiatus)  

Red Goshawk occurs in coastal and sub-coastal areas in wooded and forested lands of tropical and warm-temperate 
Australia. Red Goshawk are sparsely dispersed across approximately 15% of coastal and sub-coastal Australia, from 
western Kimberley Division (north of 19°S) to northeastern NSW (north of 33°), and occasionally on continental islands. 
The total population includes an estimated 330 pairs (DAWE, 2021f).  

Red Goshawk often use riverine forests which typically support high bird numbers and biodiversity, especially medium to 
large species which the goshawk requires for prey. They nest in large trees, frequently the tallest in a tall stand. Nest 
trees are within one km of permanent water. Preferred habitat includes forest and woodland with a mosaic of vegetation 
types, large prey populations (birds), and permanent water. Vegetation types include eucalypt woodland, open forest, tall 
open forest, gallery rainforest, swamp sclerophyll forest, and rainforest margins. Habitat has to be open enough for fast 
attack and manoeuvring in flight, but with cover for ambushing of prey.  

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

No important populations have been declared for this species. The Development Footprint is not at the edge of the 
species range. Scattered records of the species occur throughout Queensland and all birds are thought to be part of one 
large population so it is unlikely that any birds that occur in the Site Boundary are important for maintaining genetic 
diversity or are key populations. 

The closest record lies around 33.5 km south-east, round 2 km from Granite Creek. This species was not recorded during 
150 person hours of bird surveys and three BUS undertaken within the Site Boundary.  

It is unlikely that the Project will lead to a long-term decrease in the size of an important population.  

Reduce the area of occupancy of an important population 

The estimated extent of occurrence of Red Goshawk is likely to be stable at 1 000 000 km². Red Goshawk is suspected 
to have always had a very large distributional range and extent of occurrence within which it is sparsely distributed. 

The estimated area of occupancy is approximately 200 000 km². The area of occupancy has declined since European 
settlement. While this decline cannot be quantified, the lack of any breeding records in NSW over the last 50 years, and 
the decline in sightings of Red Goshawk further from the coast, especially in Queensland, suggest that fewer areas are 
now being used for breeding 

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

This species was not recorded during 150 person hours of bird surveys and three BUS undertaken within the Site 
Boundary and the closest record lies around 33.5 km south-east, around 2 km from Granite Creek.  

It is unlikely that the Project will reduce the area of occupancy of Red Goshawk.  

Fragment an existing important population into two or more populations 

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, 
little permanent water occurs within or near the Development Footprint. This species requires permanent water and 
only breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
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Red Goshawk (Erythrotriorchis radiatus)  

cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

This species was not recorded during 150 person hours of bird surveys and three BUS undertaken within the Site 
Boundary and the closest record lies around 33.5 km south-east, around 2 km from Granite Creek.  

It is considered unlikely that Red Goshawk utilise the Development Footprint. It is also expected that if Red Goshawk 
were to be present within the Development Footprint, they would disperse into surrounding habitat without obstruction. 
Roads and access tracks are unlikely to cause fragmentation of the population, with widths of roads and access tracks 
throughout the site kept to 30 m wherever practicable, minimising the impact on movement of this species across the 
landscape. Any active Red Goshawk nest present within the Development Footprint would be identified during pre-
clearance surveys. An exclusion zone will be established around any active Red Goshawk nest until young have 
fledged. 

It is unlikely that the Project will cause fragmentation of a population into two or more populations. 

Adversely affect habitat critical to the survival of a species 

 Red Goshawk often use riverine forests which typically support high bird numbers and biodiversity, especially medium 
to large species which the goshawk requires for prey. They nests in large trees, frequently the tallest in a tall stand, and 
nest trees are invariably within one km of permanent water. Red Goshawk rarely breeds in areas containing fragmented 
native vegetation. Preferred habitat includes forest and woodland with a mosaic of vegetation types, large prey 
populations (birds), and permanent water. The vegetation types include eucalypt woodland, open forest, tall open forest, 
gallery rainforest, swamp sclerophyll forest, and rainforest margins. Habitat has to be open enough for fast attack and 
manoeuvring in flight but provide cover for ambushing of prey.  

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

Due to the lack of permanent water within 1 km of the Development Footprint, it is considered unlikely that the 
Project will affect habitat critical to the survival of a species.  

Disrupt the breeding cycle of an important population 

Red Goshawk rarely breeds in areas with fragmented native vegetation. Stick nests are restricted to trees 
that are taller than 20 m and within 1 km of permanent water.  Breeding pairs use the same nesting territories year 
after year, renovating the nest used in the previous year or nesting nearby (DAWE, 2021f). 

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

Any active Red Goshawk nest present within the Development Footprint would be identified during pre-clearance surveys. 
An exclusion zone will be established around any active Red Goshawk nest until young have fledged. 

It is unlikely that the Project will significantly disrupt breeding opportunities for Red Goshawk  
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Red Goshawk (Erythrotriorchis radiatus)  

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

It is considered unlikely that Red Goshawk utilise the Development Footprint. It is also expected that if Red Goshawk 
were to be present within the Development Footprint, they would disperse into surrounding habitat without obstruction. 
Isolation of habitat will not occur as a result of the Project, as roads and access tracks are unlikely to cause fragmentation 
of the population, with widths of roads and access tracks throughout the site kept to 30 m wherever practicable, minimising 
the impact on movement of this species across the landscape. It is considered unlikely that the species will decline.  

The Project is not expected to modify, destroy, remove or isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline 

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 
species’ habitat 

Invasive flora and fauna species have been recorded on site. Weed and pest animal management measures will be 
developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading and 
increasing the number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, pest animal 
control measures, disposing of rubbish appropriately and weed and seed protocols will be implemented. 

It is not expected that the Project will increase the number or populations of invasive species if appropriate 
mitigation measures are followed. 

Introduce disease that may cause the species to decline 

 It is unlikely that the Project will introduce disease that will cause decline in Red Goshawk. 

Interfere with the recovery of the species 

The Development Footprint contains 341.32 ha habitat suitable for Red Goshawk. However due to the steep terrain, little 
permanent water occurs within or near the Development Footprint. This species requires permanent water and only 
breeds within 1 km of permanent water. None of the creeks intersecting the Development Footprint are permanent 
although they may have some semi-permanent pools. Other permanent water sources include small farm dams and 
cattle water troughs. Permanent water not only provides water for Red Goshawk but is important in attraction of large 
numbers of prey (birds). Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species 
occurs within the habitat in the Development Footprint. 

This species was not recorded during 150 person hours of bird surveys and three BUS undertaken within the Site 
Boundary and the closest record lies around 33.5 km south-east, around 2 km from Granite Creek. It is considered 
unlikely that Red Goshawk utilise the Development Footprint.  

The Project is not expected to interfere with the recovery of this species. 

Conclusion 

There is 341.32 ha of Red Goshawk habitat within the Development Footprint. Little permanent water occurs within or 
near the Development Footprint. This species requires permanent water and only breeds within 1 km of permanent water. 
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Red Goshawk (Erythrotriorchis radiatus)  

Given the lack of permanent water and suitable areas for nesting, it is unlikely that the species occurs within the habitat 
in the Development Footprint. This species was not recorded during 150 person hours of bird surveys and three BUS 
undertaken within the Site Boundary. Any active Red Goshawk nest present within the Development Footprint would be 
identified during pre-clearance surveys. An exclusion zone will be established around any active Red Goshawk nest until 
young have fledged. 

It is considered that no significant residual impact will occur on this species. 

9.1.4 Assessment of significant impact on Migratory species 

The four Commonwealth Migratory species confirmed within the Development Footprint are: 

 White-throated Needletail 

 Satin Flycatcher 

 Rufous Fantail 

 Fork-tailed Swift. 

Under the significant impact criteria, 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 

 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 

 seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

An area of ‘important habitat’ for a migratory species is: 

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. 

Ecologically significant proportion: Listed migratory species cover a broad range of species with 
different life cycles and population sizes. Therefore, what is an ‘ecologically significant proportion’ of 
the population varies with the species (each circumstance will need to be evaluated). Some factors 
that should be considered include the species’ population status, genetic distinctiveness and species-
specific behavioural patterns (for example, site fidelity and dispersal rates). 

‘Population’, in relation to migratory species, means the entire population or any geographically 
separate part of the population of any species or lower taxon of wild animals, a significant proportion 
of whose members cyclically and predictably cross one or more national jurisdictional boundaries 
including Australia. 

An assessment of the significance of the impact of the Project on the migratory species identified at 
the site against the above criteria is provided in Table 9-8 to Table 9-10. 
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9.1.4.1 White-throated Needletail 

Table 9-8  Assessment of significance of impacts on Migratory species – White-throated Needletail 

White-throated Needletail (Hirundapus caudacutus) – Confirmed 

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 

A total of 218 White-throated Needletails were observed flying over the Development Footprint over 2 years. In Australia, 
the White-throated Needletail is almost exclusively aerial, from heights of less than 1 m up to more than 1000 m above 
the ground. They have on occasion however, been recorded roosting in forests and woodlands (DAWE 2020a). The 

majority of the site will remain as suitable habitat for this species, as the Project will retain 47,967.9 ha of foraging 
habitat and 40,857.25 ha of roosting habitat within the Site Boundary. There will be no obstruction to White-

throated Needletails accessing the 652,724.9 ha of foraging habitat, and 100,432.25 ha of potential roosting 
habitat available in the local landscape (within 30 km). They do not breed in Australia so there is no risk that 
breeding habitat will be disturbed by the project. 

It is not expected that the Project will substantially modify, 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 

There are no known invasive species that would be harmful to this species and therefore, the proposed windfarm is unlikely 
to result in the introduction of any such invasive species. 

Invasive flora and fauna species have been recorded on site. Weed and pest animal management measures will be 
developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of spreading and 
increasing the number of invasive flora and fauna found on site. Measures such as not feeding any wildlife, pest animal 
control measures, disposing of rubbish appropriately and weed and seed protocols will be implemented. 

It is unlikely that the Project will result in an invasive species that is harmful to White-throated Needletail becoming 
established. 

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically significant 
proportion of the population of a migratory species. 

The White-Throated Needletail migrate along the Great Dividing Range, therefore, the Development Footprint represents 

a small proportion of the species’ migratory path. This species does not breed in Australia. White-throated Needletail is 
almost entirely aerial and is likely to forage above the entire Development Footprint. The species is known to 
alight mostly in dense foliage in the canopy or in hollows. Roosting habitat is most likely to be areas of mixed 
eucalypt woodland with denser canopy and a greater number of hollows. There is 399.1 ha of foraging habitat, 
along with 48.75 ha potential roosting habitat within the Development Footprint.  

Large areas of habitat will remain available within and surrounding the Site Boundary. The Project will retain 47,967.9 
ha of foraging habitat and 40,857.25 ha of roosting habitat within the Site Boundary. There will also be 
652,724.9 ha of foraging habitat, and 100,432.25 ha of potential roosting habitat available in the local 
landscape (within 30 km).  

No migratory pathways or high use flight corridors of these species are known or predicted to occur through the wind 
farm site that would be disrupted or result in an increased risk of collision with turbines. 

The Project is unlikely to disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of White-throated Needletail.  

Conclusion 
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Due to their foraging at RSA height, White-throated Needletails are at risk of mortality due to collision with wind turbine 
blades. The numbers of White-throated Needletails passing through Lotus Creek Wind Farm is not expected to be great 
enough for collisions to cause decline of this species. There is not expected to be significant impact on the population of 
White-throated Needletails in or surrounding the Development Footprint. 

Management measures which will assist to protect White-throated Needletail will include operational monitoring and 
analysis, including carcass searches, to enable detection of any mortality (an impact trigger, which enacts a decision-
making framework to determine appropriate mitigation). Monitoring and mitigation measures will be provided in a detailed 
bird and bat management plan once the Project is in detailed design stage (post approval).    

9.1.4.2 Fork-tailed Swift 

Table 9-9  Assessment of significance of impacts on Migratory species – Fork-tailed Swift 

Fork-tailed Swift (Apus pacificus) – Confirmed 

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 

One Fork-tailed Swift was observed slightly outside the Site Boundary. This species is a non-breeding visitor to all states 

and territories in Australia. They are almost exclusively aerial, flying from less than 1 m to at least 300 m above 
ground and probably much higher (DAWE 2021g). In Australia, they mostly occur over inland plains but 
sometimes above foothills or in coastal areas.  

This species is likely to occur aerially across the entire Development Footprint. A maximum of 399.1 ha of 
suitable foraging and 341.32 ha roosting habitat for Fork-tailed Swift will be impacted by the Project. The 

majority of the site will remain as suitable habitat for this species, as the Project will retain 47,967.9 ha of foraging 
habitat and 40,564.68 ha of roosting habitat within the Site Boundary. There will be no obstruction to Fork-tailed 

Swift accessing the 652,724.9 ha of foraging habitat, and 270,540.7 ha of potential roosting habitat available in 
the local landscape (within 30 km). They do not breed in Australia so there is no risk that breeding habitat will be 
disturbed by the project.  

It is not expected that the Project will substantially modify, 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 

Predation by feral animals is a considered a potential threat to Fork-tailed Swifts (DAWE, 2021g). Invasive fauna species 
have been recorded on site. Pest animal management measures will be developed for the site which will outline 
mitigation and monitoring measures to reduce the likelihood of spreading and increasing the number of invasive 
predators found on site. Measures such as not feeding any wildlife, pest animal control measures and disposing of 
rubbish appropriately will be implemented. 

It is unlikely that the Project will result in an invasive species that is harmful to Fork-tailed Swift becoming 
established. 

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically significant 
proportion of the population of a migratory species 

Fork-tailed Swifts do not breed in Australia but can be found in every state. This species is almost entirely aerial. They 
forage aerially, following low pressure systems. Their diet consists of various insects. Due to foraging at RSA height, 
Fork-tailed Swifts are at risk of mortality due to collision with wind turbine blades. One Fork-tailed Swift was recorded 
during surveys within the Site Boundary. The numbers of Fork-tailed Swifts passing through Lotus Creek Wind Farm is 
not expected to be great enough for collisions to cause decline of this species. 
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Fork-tailed Swift (Apus pacificus) – Confirmed 

Large areas of habitat will remain available within and surrounding the Site Boundary. The Project will retain 47,967.9 
ha of foraging habitat and 40,564.68 ha of roosting habitat within the Site Boundary. There will also be 
652,724.9 ha of foraging habitat, and 270,540.7 ha of potential roosting habitat available in the local landscape 
(within 30 km).  

No migratory pathways or high use flight corridors of these species are known or predicted to occur through the wind 
farm site that would be disrupted or result in an increased risk of collision with turbines. 

It is unlikely that the life cycle of a population of this species will be disrupted by the Project. 

Conclusion 

As they typically forage at RSA height, Fork-tailed Swifts are at risk of mortality due to collision with wind turbine blades. 
The numbers of Fork-tailed Swifts passing through Lotus Creek Wind Farm is not expected to be great enough for 
collisions to cause decline of this species. There is not expected to be significant impact on the population of Fork-tailed 
Swifts in or surrounding the Project Area. 

Management measures which will assist to protect Fork-tailed Swift will include operational monitoring and analysis, 
including carcass searches, to enable detection of any mortality (an impact trigger, which enacts a decision-making 
framework to determine appropriate mitigation). Monitoring and mitigation measures will be provided in a detailed bird 
and bat management plan, with consideration of detailed project design (i.e., post approval). 

9.1.4.3 Satin Flycatcher and Rufous Fantail 

Table 9-10  Assessment of significance of impacts on Migratory species – Satin Flycatcher and Rufous Fantail 

Satin Flycatcher (Myiagra cyanoleuca) – Confirmed 

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 

Six Satin Flycatchers and two Rufous Fantails were observed within the Site Boundary during the three survey periods. 
Satin Flycatchers move north in autumn to spend winter in northern Australia and New Guinea. Rufous Fantails move 
from south-eastern Australia to south-east Queensland and northern Australia and Papua New Guinea in winter. They 
inhabit heavily vegetated gullies in eucalypt-dominated forests and taller woodlands, and on migration, occur in coastal 
forests, woodlands, mangroves and drier woodlands and open forests (DAWE, 2020e).  

Habitat for these species occurs across the Development Footprint in the E. crebra woodlands, mixed eucalypt 
woodlands, Acacia shrublands and Lophostemon woodlands. A maximum of 352 ha of suitable habitat for Satin 
Flycatcher and Rufous Fantail will be impacted by the Project. The Project will retain 40,554 ha of suitable habitat within 
the Site Boundary for Satin Flycatcher and Rufous Fantail to disperse into. Isolation or fragmentation of habitat will be 
unlikely as movement within the site or between surrounding areas will not be obstructed.  

Management measures which will assist to protect Satin Flycatcher and Rufous Fantail will include operational 
monitoring and analysis, including carcass searches, to enable detection of any mortality (an impact trigger, which enacts 
a decision-making framework to determine appropriate mitigation). Management, including monitoring and mitigation 
measures will be provided in a detailed bird and bat management plan, with consideration of detailed project design. 

Satin Flycatchers and Rufous Fantail are widespread throughout eastern Australia (DAWE, 2020e). It is unlikely that the 
Project will substantially modify an area of important habitat for Satin Flycatcher or Rufous Fantail.   

This species is widespread across eastern Queensland and relatively common. Some habitat will be impacted but very 
large amounts of suitable habitat will remain in the Site Boundary.  

It is not expected that the Project will substantially modify, 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 
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Satin Flycatcher (Myiagra cyanoleuca) – Confirmed 

important habitat for the migratory species 

Feral cats may have some impact on populations. Feral cats have been recorded on site. Pest animal management 
measures will be developed for the site which will outline mitigation and monitoring measures to reduce the likelihood of 
spreading and increasing the number of invasive predators found on site. Measures such as not feeding any wildlife, pest 
animal control measures and disposing of rubbish appropriately will be implemented. 

It is unlikely that the Project will result in an invasive species that is harmful to Satin Flycatcher and Rufous 
Fantail becoming established. 

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically significant 
proportion of the population of a migratory species. 

They inhabit heavily vegetated gullies in eucalypt-dominated forests and taller woodlands, and on migration, occur in 
coastal forests, woodlands, mangroves and drier woodlands and open forests (DAWE, 2020e). Rotor strike is a potential 
impact of the Project. The numbers of Satin Flycatchers and Rufous Fantail moving through Lotus Creek Wind Farm is 
not expected to be great enough for collisions to disrupt the lifecycle of this species. 

The Project will retain large areas of suitable habitat surrounding Development Footprint for Satin Flycatcher and Rufous 
Fantail to disperse into, with 40,554 ha habitat retained within the Site Boundary, and 270,530 ha retained in the local 
landscape (within 30km). Movement within the site or between surrounding areas will not be obstructed. Satin 
Flycatchers and Rufous Fantail are widespread throughout eastern Australia and it is unlikely that the Project will disrupt 
the lifecycle of an ecologically significant proportion of the population.   

It is unlikely that the life cycle of a population of this species will be disrupted by the Project. 

Conclusion 

Satin Flycatchers and Rufous Fantail are widespread throughout eastern Australia. The Project will retain large areas of 
suitable habitat surrounding Development Footprint for Satin Flycatcher and Rufous Fantail to disperse into. The Project 
is not expected to result in a significant impact on Satin Flycatchers or Rufous Fantail. 

Management measures which will assist to protect Satin Flycatcher and Rufous Fantail will include operational 
monitoring and analysis, including carcass searches, to enable detection of any mortality (an impact trigger, which enacts 
a decision-making framework to determine appropriate mitigation). Monitoring and mitigation measures will be provided 
in a detailed bird and bat management plan (i.e., post approval). 
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10 Offsets  

10.1  Offsets for MNES 

Under the EPBC Environmental Offsets Policy (EOP), (DSEWPC, 2012) the use of offsets to 
compensate for adverse impacts to ecological values is appropriate in some circumstances. In cases 
where offsetting of adverse impacts on ecological values is considered possible and appropriate, the 
principles of this policy will apply with regard to determining what constitutes a suitable offset. 

It is likely that offsets will be required to compensate for significant residual impact to Koala and 
Greater Glider. Approximately 1500 ha of Koala habitat and 170 ha of habitat for Greater Glider will 
be needed to offset impacts to habitat. Around 51,037 ha of Koala habitat and 15,895 ha of Greater 
Glider habitat is available within the proposed offset properties. Koala and Greater Glider have 
overlapping habitat requirements and it is assumed that offsets can be co-located as long as the 
offset area contains an abundance of hollow bearing trees. 

Habitat quality in the Development Footprint is similar to that in the proposed offset properties but 
habitat gains are expected through: 

 an increase in recruitment of Koala and Greater Glider food and shelter trees through the removal 
of or reduction in grazing intensity. 

 increase in height of Koala and Greater Glider food trees through the removal of or reduction in 
grazing intensity. 

 reduction in weed cover and distribution 

 bushfire management including installation and maintenance of fire breaks, fuel reduction burns 
(where appropriate) which create habitat mosaics 

An assessment of suitable offset sites is underway, with the final sites and the total offset areas 
dependent on the final wind farm design and amount of actual clearing required to be undertaken, as 
it may be less than the 399.1 ha currently proposed. To manage the uncertainties in the Project and 
the time to secure offsets the following is proposed: 

 Finalise an approved offset management plan prior to commencement of construction, which 
contains expected offset areas, but which retains flexibility in case land is unavailable, or 
more economic land becomes available. 

 Agree the offset sites and offset areas within 2 years of the commencement of construction. 

 Legally securing the offset land area within 2 years of the commencement of construction. 

A Draft Offset Strategy has been supplied as part of the preliminary documentation (Appendix R). 

10.1.1 Other compensatory measures 

‘Other compensatory measures’, or indirect offsets, may be proposed as part of the offsets package. 
These measures need to relate to the impacted MNES and typically include funding or research 
programs. Relevant measures for this project may include (but not be limited to): 

1. Contribution to research funding for priority actions. 
2. Proactive land management of both the Development Footprint and offset area, including 

weed control, feral animal control, active fire management and management of grazing; which 
will collectively benefit threatened as well as Least Concern native species. 
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11  Conclusion 

Lotus Creek Wind Farm Pty Ltd are seeking to develop a wind farm with up to 55 turbines within the 
Nebo-Connors Range, between Mackay and Rockhampton.  

Three seasonal flora and fauna ecological surveys, one detailed habitat survey, and four seasonal 
BUS have been conducted between 2019 and 2021 to assess the potential for the Project to impact 
on ecological values. These surveys resulted in seven matters of national environmental significance 
being confirmed within the Site Boundary: Koala, Greater Glider, White-throated Needletail, Squatter 
Pigeon, Satin Flycatcher, Rufous Fantail and Fork-tailed Swift. A taxonomic revision of cycads has 
now identified cycads within the Site Boundary as Cycas terryana (based on samples collected in 
August 2021 and identified by the Queensland Herbarium). Cycas terryana is listed in Queensland as 
a threatened species but is not listed under the EPBC Act.  The assessment of impacts of the Project 
on each of these species has considered the survey results as well as a desktop review of published 
literature, conservation advice, online databases and spatial information. 

Unmitigated impacts from the Project relate predominantly to habitat loss. The Project has followed 
the development mitigation hierarchy of avoid, mitigate, rehabilitate and finally, offset. The Project has 
gone through a number of design iterations in order to avoid areas of ecological significance and 
reduce the overall clearing footprint. This has included refining the Development Footprint to 
preferentially locate infrastructure in already cleared areas (including adjacent to existing roads) and 
in areas of relatively low vegetation density, and planning for cabling underground across the majority 
of the Development Footprint. The Project will avoid impacts to the Clarke-Connors Range, where 
there is significant habitat for Greater Glider, high quality habitat for Koala, and Of Concern remnant 
vegetation.  

The Project is likely to result in a maximum impact to 399.1 ha of vegetation comprised of 382.3 ha of 
remnant vegetation, 2.7 ha of high value regrowth and 14 ha of non-remnant land. Koala habitat 
occurs across the majority of the Site, with a maximum impact to 341.36 ha of Koala habitat (remnant, 
regrowth and non-remnant vegetation). The Project has sought to locate turbines in areas with a 
lower density of non-juvenile Koala habitat trees and will impact on a maximum of 0.8% of Koala 
habitat within the Site Boundary, which equates to 0.13% of available Koala habitat within a 30 km 
radius. Greater Glider habitat is mostly confined to the mixed eucalypt woodlands in the east of the 
Development Footprint. These areas had high live hollow bearing tree counts (around 4.3 live hollow 
bearing trees per ha) and contained the preferred foraging tree species for Greater Glider. A total of 
45.2 ha of this habitat will be impacted by the Project.  

Where impacts to ecological values cannot be avoided, they will be minimised through a detailed 
design phase, as well as by micrositing roads and cable alignments to avoid features such hollow 
bearing trees. Bushfire buffers have been specified with regard to the adjacent vegetation height 
(based on Lidar data), to ensure the clearing footprint is minimised as much as possible. Equipment 
will be located in less sensitive areas and construction procedures will include pre-clearance surveys 
and staged clearing methods. Fauna spotter catchers will be present for clearing. Weeds and pest 
animals will be managed in an adaptive program that responds to monitoring results. The quality of 
the local habitat will be restored by working with existing landowners to improve degraded areas as 
well as be restoring areas disturbed during construction. The risk of bushfires will be managed by 
improving access and collaborating with local rural fire managers to develop bushfire management 
practices. Lotus Creek Wind Farm Pty Ltd will also support ongoing research and community efforts 
to support koala conservation though the provision of monitoring data and funding.  

The Project would result in significant residual impacts to the Koala and Greater Glider, as the 
clearing of Koala and Greater Glider habitat cannot be fully avoided and therefore a significant 
residual impact is anticipated. Accordingly, an offset will be provided to compensate the loss of this 
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habitat. The offset site(s) will, at a minimum, match the quality of the habitat impacted by the 
proposed action, and managed and resourced over a defined period of time so that habitat quality is 
maintained or improved to meet the habitat quality requirements for the offset site. Residual impacts 
to other matters of national environmental significance confirmed within the site are not considered 
significant.   
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