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Executive Summary 
Neoen Australia Pty Ltd (Neoen) is proposing the construction and operation of up to 25 wind turbines, a 
battery energy storage system (BESS), transmission network connection, and associated infrastructure 
approximately 160 km south-east of Perth, in the Wheatbelt South subregion of Western Australia. The 
Narrogin Wind Farm (the Project), is currently undergoing referral under the Environment Protection and 
Biodiversity Conservation Act 1999 (Cth) (EPBC Act), and this report is intended to support this submission 
by: 

• detailing the proposed action which has been referred to the Department of Climate Change, Energy, 
the Environment, and Water  

• identifying Matters of National Environmental Significance (MNES) which may be impacted by the 
proposed action 

• providing information on the survey effort undertaken to date to verify the presence and extent of 
MNES 

• summarising the proposed mitigation and management actions to address potential impacts to MNES 

• undertaking an assessment of significant impacts, in accordance with EPBC Act guidelines, for those 
MNES that have a potential to be impacted. 

Field surveys undertaken within the Project Area (Study Area) have identified a total of six MNES which are 
considered Known or otherwise likely to occur. These include: 

• Forest Red-tailed Black-Cockatoo (Calyptorhynchus banksii naso) – Vulnerable 

• Baudin’s Black-Cockatoo (Zanda baudinii) – Endangered 

• Carnaby’s Black-Cockatoo (Zanda latirostris) – Endangered 

• Chuditch (Dasyurus geoffroii) – Vulnerable  

• Red-tailed Phascogale (Phascogale calura) – Vulnerable 

• Fork-tailed Swift – Migratory. 

Suitable habitat for all five MNES species (excluding the Fork-tailed Swift) was mapped across the Study 
Area and used to inform subsequent impact assessments. 

Neoen has undertaken a reiterative design review process to apply the avoidance and minimisation 
principles of the mitigation hierarchy to mitigate impacts to MNES as far as practicable. Following this, a 
residual impact consisting of the permanent removal of up to 7.41 ha of remnant native vegetation and 
0.98 ha of planted native vegetation comprising suitable habitats for five of the MNES remains.  
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This residual impact has been assessed against EPBC Act guidelines for its significance, and it was 

determined that the impact is unlikely to be significant for the following reasons: 

 No more than 7.41 ha of native remnant vegetation and 0.98 ha of planted native vegetation will be 

cleared 

 No Threatened Ecological Communities will be cleared. 

 No vegetation in Good condition or better will be cleared. 

 The 8.39 ha of fauna habitat loss is distributed across over 20 patches of vegetation in the Study Area 

and consists of degraded and highly fragmented vegetation at the perimeter of existing patches, with 

approximately 85% of clearing areas being less than 0.5 ha. 

 The fauna habitat loss will result in the total removal of 1.64–2.06% of black-cockatoo foraging habitat 

and approximately 0.67% of other fauna habitat types across the entire Study Area, with extensive, 

better-quality habitats of similar suitability present in the region immediately surrounding the Study 

Area, including areas protected for conservation. 

 No Rank 1 (trees with activity at hollow observed) and Rank 2 (trees with hollows of suitable size with 

chew marks visible) black-cockatoo nesting trees will be removed. 

 Providing a minimum turbine tip height of 49 m above ground level minimises risk of turbine strike for 

black-cockatoo species which typically fly at canopy height and along areas of remnant vegetation in 

areas of lower topographic relief.  

 A preliminary Bird and Bat Management Plan specific to the Project has been developed and includes 

specific measures to mitigate potential operational impacts. These measures include monitoring during 

potentially higher activity periods and responding to any incidents of mortality including consultation 

with the Department of Biodiversity, Conservation and Attractions. 
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1.0 Introduction 
Umwelt has been commissioned by Neoen Australia Pty Ltd (Neoen) to undertake ecological surveys and an 
impact assessment for the Narrogin Wind Farm (the Project) with particular focus on Matters of National 
Environmental Significance (MNES) protected under the Environment Protection and Biodiversity 
Conservation Act 1999 (Cth) (EPBC Act).  

The Project will involve the construction and operation of up to 25 wind turbines, a battery energy storage 
system (BESS), and associated infrastructure. The transmission line and terminal required to connect the 
Project to the electricity network have also been included in this assessment. This infrastructure will likely 
be constructed by the network operator Western Power but has been included to ensure the cumulative 
impacts are captured. 

1.1 Project Locality 

The Project is located approximately 160 km south-east of Perth, Western Australia, in the Wheatbelt South 
subregion spanning across the Shires of Williams and Narrogin (Figure 1.1). The Project is located across 
numerous freehold properties approximately 7 km east of the township of Williams and 9 km west of the 
township of Narrogin. A 220 kV line intersects the southern boundary of the proposed site that the Project 
will connect to. 

 

Figure 1.1 Project Locality 
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1.2 Project Transport Route 

A Traffic Impact Assessment (TIA) has identified a feasible route for transport of large Project infrastructure 
(e.g. turbine blades, BESS, transformer) from the Port of Bunbury via road to the Project site. The TIA has 
identified approximately five areas where minor clearing of roadside vegetation may be required for the 
transportation of the turbine blades, however further detailed design work is required to delineate the 
transport route.  

The potential clearing includes 0.2 ha of a degraded perimeter patch of an area identified as potentially 
Threatened Ecological Community (TEC), being the Eucalypt Woodlands of the Western Australian 
Wheatbelt ecological community. A self-assessment has determined that this is not likely to have a 
significant impact on MNES and instead the minor clearing of vegetation from Port to site can be managed 
via the WA State approval process. Furthermore, the Lot in which the potential TEC is located is under the 
ownership of Main Roads WA and appears to have been used as a gravel storage area. Due to the need for 
detailed planning to finalise the route, the low likelihood of significant impact to the TEC, and mechanisms 
under WA legislation to manage potential impacts, the clearing of vegetation from port to site is not 
discussed any further in this report and will not form part of the EPBC submission. 

 

Figure 1.2 Project Transport Route 
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1.3 Ecological Assessment Boundaries 

For the purposes of this report and ecological assessment, the following distinct boundaries are presented: 

• Study Area: refers to the boundaries of all involved land parcels where consent has been granted for 
development of the Project. This is synonymous to the ‘Project Area’ as referenced throughout the 
EPBC referral for the Project (Section 1.3.1.1). The Study Area is 6,344 ha. 

• Indicative Project Footprint: refers to the maximum area of land that will be cleared for installation of 
all Project infrastructure. It is based on the largest possible conceptual layout and has been used to 
calculate the maximum area of native vegetation clearing (7.41 ha of remnant native vegetation and 
0.98 ha planted native vegetation). Impact assessments within this document are based on the entire 
Indicative Project Footprint being cleared. The Indicative Project Footprint is 192 ha. 

• Development Corridor: refers to the area within which all Project works and infrastructure will be 
confined. It encompasses the entire Indicative Project Footprint with buffers applied to provide the 
Project with a reasonable level of flexibility as it progresses into the detailed design phase. 
The Development Corridor is 671 ha. 

• Additional Survey Area: refers to an earlier much larger study area boundary which encompassed early 
conceptual layouts of the Project. This boundary is discussed where appropriate in context of the 
survey effort applied to the Project’s ecological assessments and to demonstrate application of the 
mitigation hierarchy in the design phase (specifically avoidance). No Project activities will be 
undertaken in the Additional Survey Area. The Additional Survey Area is 2,830 ha. 

These boundaries are illustrated on Figure 1.3 and further detailed below. 

1.3.1.1 Study Area 

The Study Area is located across numerous freehold land parcels and local road reserves, totalling 
approximately 6,344 ha at elevations between approximately 274 m and 386 m Australian Height Datum 
(AHD). The majority of the Study Area is located primarily in the Shire of Narrogin, with four land parcels 
located in the adjacent Shire of Williams. 

1.3.1.2 Development Corridor 

The Development Corridor (671 ha) refers to the area within which all Project works and infrastructure will 
be situated, and includes a variable width buffer on Project infrastructure. This has been done to afford the 
Project the most flexibility as it progresses into the detailed design phase. Incorporating this level of 
flexibility in the Development Corridor allows for further avoidance and management of specific on-ground 
constraints, including civil design constraints and ecological constraints. 

The Development Corridor has been defined through an iterative design process, informed by a range of 
ecological, heritage, noise, landscape and visual, hydrological, aviation, and wind generation optimisation 
modelling studies. These studies have informed avoidance and mitigation of impacts to key ecological 
values through the iterative design process.  
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The Project will undergo a detailed design phase following a competitive tender and contract award for 
equipment supply and construction. The detailed design process will rely on future technical assessments, 
including geotechnical investigations, on-ground cultural heritage surveys, and additional targeted 
ecological surveys. This process will define the final positioning of Project infrastructure as well as the Final 
Project Footprint. 

Clearing within the Development Corridor will not exceed 7.41 ha of remnant native vegetation and 0.98 ha 
of planted native vegetation. 

1.3.1.3 Additional Survey Area 

The Additional Survey Area was originally developed in 2023 and included a study area of approximately 
2,830 ha which extended further into the Shire of Williams (Figure 1.3). 

Following initial surveys and preliminary assessments of ecological values and sensitive receptors, the 
Additional Survey Area was excluded from the Project Area boundary and resulted in avoidance of impacts 
to high ecological values identified through ecological surveys such as Threatened Ecological Communities 
(TEC), good to very good condition native vegetation and fauna habitats. This amounted to a total 
reduction of 30% reduction in the Project Area. Additionally, the total number of wind turbines was 
reduced from 44 to 25. Data gathered from surveys undertaken within the Additional Survey Area have 
been utilised where possible to inform the potential occurrence of conservation significant species, 
characterise the utilisation of the Study Area by bird and bat species, and to understand fauna assemblages 
in the wider region. 

  





 

Narrogin Wind Farm  Introduction 
22847_R12_Narrogin Wind Farm_MNES Report_Final V2 6 

1.4 Existing Land Uses and Tenure 

The Study Area predominantly consists of land cleared for agriculture and livestock grazing, with 
interspersed patches of remnant and regrowth woodland that is generally associated with hills, slopes, and 
creeklines. Key environmental and social receptors in proximity to the Study Area include (Figure 1.4): 

• Dryandra Woodland National Park, located directly adjacent to the northern boundary of the Study 
Area 

• Lol Gray State Forest, located 500 m north of the Study Area which forms a mosaic of protected areas 
along with Dryandra Woodland National Park north of the Study Area 

• Bradford Nature Reserve, located 1.8 km east of the northern boundary of the Study Area 

• three unnamed Nature Reserves which are surrounded by Study Area land parcels in the east of the 
Study Area 

• an unnamed Nature Reserve for the purposes of conservation of flora and fauna, located approximately 
1.7 km south of the Study Area 

• numerous other Nature Reserves and State Forests located to the south of the Study Area within a 
20 km buffer 

• watercourses located in the north (Mujiting Brook and Minniging Brook) and south (Geeralying Brook 
and Williams River) of the Study Area and numerous other non-perennial drainage lines located 
throughout the Study Area 

• registered Aboriginal Heritage Sites such as a modified tree and camp site (Geeralying, Site ID 15139), a 
modified tree and food resource site (Manaring Road, Site ID 5826) and a burial site (Geeralying, Site 
ID 5888) 

• the town of Williams, located approximately 7 km west of the Study Area 

• the town of Narrogin, located approximately 9 km east of the Study Area. 

A 220 kV transmission line owned and operated by Western Power intersects the southern boundary of the 
Study Area and forms part of the South West Interconnected System (SWIS). This transmission line 
connects from the Narrogin South Substation, approximately 18 km to the east of the Study Area, to Muja 
Terminal, approximately 80 km to the west. 
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1.5 Justification, Site Selection, and Alternatives 

The Project will utilise wind energy resources in the Wheatbelt region to support State and national 
decarbonisation targets. 

The Study Area was selected for siting of the Project for the following key reasons: 

• The presence of a Western Power 220 kV transmission line in the south of the Study Area providing 
suitable network access with sufficient capacity to accommodate the Project and minimal additional 
infrastructure required such as long-distance transmission corridors and lines. The cost of minimal 
amount of infrastructure required can therefore be borne by the proponent and does not rely on 
government funding to be able to connect. 

• The Study Area contains 5,098.9 ha (80.4%) of cleared land which provides options for the siting of 
Project infrastructure in areas that minimise the clearing and disturbance of native vegetation.  

• The Study Area provides good access to existing road networks, including major roads and highways 
allowing Project infrastructure, plant and equipment to be transported to site without significant 
upgrades outside of the existing road network. 

• The Study Area is primarily used for agricultural activities such as cropping which can be continued 
without significant loss of suitable land to Project infrastructure due to its relatively minor footprint, 
making both land uses compatible and maximising use of existing disturbed areas for economic 
activities. 

• There is a sufficiently large area of land to host a financially viable wind farm in an area with relatively 
low density of dwellings, allowing for adequate setbacks between turbines and existing neighbouring 
dwellings to meet noise compliance criteria.  

• The availability of a good wind resource that is diversified from those used by established wind farms in 
the State (i.e. peak wind production at different times of the day) which also reduces the need for 
energy storage to smooth transitions between energy sources. 

• Availability of water for construction from the WA Water Corporation pipeline that runs through the 
Project area, avoiding the need to abstract significant quantities of water from a water scarce area.  

• Topology and geology of the site, means that the amount of fill material to be imported and cut 
material to be exported is minimal. There is sand and aggregate material on site and nearby reducing 
the vehicle movements required to deliver the construction material to site and associated carbon 
emissions.  

Alternatives for the Project included locating it in a different area, or a “do nothing” alternative. 

Alternative areas for large-scale wind farms in the Wheatbelt in the short-term are limited due to the 
location of suitable transmission infrastructure that do not require significant upgrades or new long-
distance transmission corridors to provide network access.  A demand assessment undertaken for the SWIS 
found from initial modelling that the level of electricity required by 2042 could grow to five times that of 
2022. This would necessitate almost ten times the amount of current generation capacity in the SWIS if 
electricity is to be generated primarily from renewable sources (DEMIRS, 2023). Therefore, it is critical that 
progress towards the transition is commenced as soon as possible to allow demand to be met.  
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The existing 220 kV transmission line in the south of the Study Area connects to the major load centres via 
Muja terminal and utilises the existing infrastructure for generation from the coal power plants thereby 
replacing existing generation sources known to be retiring within the same transmission network. At 80 km 
from Muja terminal, the Project is also relatively close to a major distribution substation when compared 
with other eastern wind farm projects, resulting in lower electricity losses.  

The “do nothing” alternative for the Project would further delay the clean energy transition and 
decarbonisation of energy networks in Western Australia which have been identified as key goals for the 
Western Australian government (Energy Policy WA, 2021; Energy Transformation Taskforce, 2020; Western 
Australian Planning Commission (WAPC), 2021). Climate change is a key threat for many ecosystems and 
species, but particularly those MNES considered as part of this assessment such as black-cockatoo species 
and the Red-tailed Phascogale (see Section 9.2.2 and Section 9.3.2). Changes to rainfall, temperature 
extremes, and bushfires may accelerate the decline of these species through a combination of range 
contractions in response to changing climatic conditions, impacts to suitable habitat from more intense and 
frequent bushfires, and effects on factors influencing breeding success and timing. Renewable energy 
projects are critical in addressing these challenges in the long-term by directly reducing emissions from 
energy production. 

Further, in constructing the Narrogin Wind Farm, Neoen will implement their “above and beyond” 
initiative. This initiative is separate and additional to any regulatory requirement and provides funding for 
programs that aim to improve conservation outcomes for key biodiversity values. The value of this initiative 
has been demonstrated in South Australia with the purchase and donation of a new National Park as part of 
the Goyder Wind Farm (Creating a new - National Parks and Wildlife Service South Australia). 

1.6 Report Purpose 

The purpose of this report is to: 

• detail the proposed action which has been referred to DCCEEW  

• identify MNES which may be impacted by the proposed action 

• provide information on the survey effort undertaken to date to verify the presence and extent of MNES 

• summarise the proposed mitigation and management actions to address potential impacts to MNES 

• undertake an assessment of significant impacts, in accordance with EPBC guidelines, for those MNES 
that have a potential to be impacted. 

1.7 Report Contents 

The structure and content of this report which has been designed to address the purpose outlined above is 
summarised in Table 1.1. 
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2.0 Project Description 
This section describes the key infrastructure elements that will make up the Project. The Project has been 
through an iterative design process which was influenced by a combination of wind resource, economic, 
constructability, environmental, heritage, social, landowner, and network capacity considerations. The 
Project will include the following key infrastructure elements:  

• turbines  

• turbine foundations    

• hardstands  

• electrical connections, substations and grid connection  

• BESS 

• operational and maintenance facility 

• construction compound, concrete batching plant and laydown areas  

• borrow pits/quarries 

• temporary workers accommodation 

• permanent meteorological masts  

• communication towers 

• external site access  

• internal access roads  

• utilities.  

The total area of ground disturbance for the above infrastructure is expected to be approximately 200 ha, 
within the proposed Development Corridor of 671.6 ha. 

These elements are detailed in the sections below, with the Development Corridor depicted in Figure 2.1. 

2.1 Turbines 

Up to 25 wind turbines are proposed, with a maximum overall height (tip height) of 291 m above ground 
level (AGL). Turbines will have a horizontal axis, with a rotor consisting of three blades with a maximum 
blade length of up to 91 m and a maximum hub height of up to 200 m. The selected blade length and hub 
height will be configured so that the tip height does not exceed 291 m. These maximum specifications are 
summarised in Table 2.1. 

  







 

Narrogin Wind Farm  Project Description 
22847_R12_Narrogin Wind Farm_MNES Report_Final V2 14 

2.2 Turbine Foundations 

Each turbine foundation will comprise a reinforced concrete slab. The size of the turbine foundations may 
vary depending on imposed loadings, ground conditions, construction methodology and the drainage 
design. Final design will account for geotechnical conditions identified through a detailed investigation.  

Construction of the turbine foundations will require the excavation of surface organic soil/sub-soil and 
other soft overburden until either rock, or a firm stratum is found, with the excavation sides battered back 
to ensure stability. The excavated soil/sub-soil would be separated and stored safely near to the excavation 
in stockpiles. The surrounding ground around the turbine base would be restored to tie in with the original 
and existing surface levels by using the previously stored overburden. Any surplus material would be used 
for additional landscaping, concrete and surfacing reinstatement.  

Concrete for the foundations will be mixed at concrete batching plants which are proposed to be part of 
the laydown areas within the Project site. Concrete batching material may be sourced off-site. 

2.3 Hardstands 

Each wind turbine requires areas of hardstand to be constructed adjacent to the actual turbine foundation 
area. These provide stable and suitable areas for the turbine components to be stored and lifted into 
position by the required cranes.   

The construction of each turbine will require a primary large sized crane and a secondary small sized crane. 
These cranes will require gravel capped hardstands to provide a stable and firm base during the installation 
of the turbines. The crane hardstands will remain in-situ for the lifetime of the wind farm, in case any 
cranes are required during the operational phase e.g., to change a blade, undertake any repairs. The pad 
for the primary crane is typically 100 m x 50 m and the turbine foundation falls within this area, while there 
can be up to an additional four secondary crane hardstands of 25 m x 15 m each. The area of the 
permanent handstands in total is approximately 0.65 ha per turbine 

In addition to the permanent hardstands there will be two temporary cleared and graded areas during the 
construction phase to support the construction of the crane boom and for the laydown of the blades prior 
to lifting into place. The area for the crane boom is 150 m x 15 m, while the laydown area is 95 m x 20 m. 
The temporary works areas will be reinstated following construction.  

As with the turbine foundations there will be a requirement for the excavation surface organic soil/sub-soil 
and other soft overburden. This material will be treated like the material from the turbine foundations and 
reused where possible.  

2.4 Substations and Operations and Maintenance Facilities 

The Project includes one substation and an operations and maintenance (O&M) facility. The proposed area 
for the substation and O&M facility will also include vehicle parking spaces, septic ablutions and wash down 
areas as appropriate.  

• Power and communication cables will be installed underground between the turbines and will connect 
back to the substation and the O&M facility. These cables will be laid in cable trenches to allow for 
continued agricultural activities. The route of the underground cables will typically be adjacent to the 
internal access roads where available to follow.  
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• The total length of cable reticulation required is estimated to be 250 km but will depend on the final 
layout of the substation, turbines and O&M facility. Once the trenched areas have been backfilled, the 
disturbed area will be reinstated. 

• A Western Power Terminal is proposed at the southern boundary of the Study Area where the Project 
ties-in to the existing network. This includes the construction of 5 km of overhead line to connect the 
substation in the centre of the site to the existing Western Power 220 kV line located at the southern 
boundary of the site. The overhead line will be supported on lattice tower structures up to 60 m tall at 
250 m to 400 m intervals. Reduced spans between towers may be required near crossings of rivers and 
roads, or where there is a change in direction.  

• The overhead line corridor of up to 70 m wide will require any vegetation that can grow above 3 m to 
be cleared and has been sited to avoid native vegetation as far as practicable. 

2.5 Battery 

The BESS will be adjacent to the proposed substation area. The specific BESS technology has yet to be 
selected, however, it will likely be made of lithium-ion and will have capacity to deliver up to 100 MW / 
200 MWh of power that can be dispatched to the grid as required. The BESS will include battery containers, 
inverters, medium-voltage transformers as well as modular electrical buildings containing switchgear and 
control cabinets. All of the equipment in the BESS area will be installed on a permanent hardstand with 
appropriate drainage and stormwater management. Underground cables will connect the BESS to the 
substation and export power to the SWIS utilising the same transmission lines as the wind farm.  

The BESS area will also include balance of plant including firewater tanks, a separate O&M building from 
the wind farm, a stores and security.  

2.6 Construction Compound and Laydown Areas 

The construction compound areas will be used to manage construction activities. These compounds will 
likely include: portacabins (site offices, first aid facilities, canteen facilities, waste disposal and toilets); 
storage containers for tools and equipment; storage areas for plant, fuel storage, material and 
components; wash down facilities; and sufficient parking for the workforce, deliveries and visitors. 
Temporary offices, lunchrooms, and ablutions may also be established on turbine hardstands during the 
construction period.  

These areas will also accommodate temporary storage of construction plant equipment, wind farm 
components and construction materials prior to moving to their ultimate destination. The areas may also 
be used for rock crushing and stockpiles, and concrete batching equipment.  

The temporary construction compounds and laydown areas will be formed into hardstand. Prior to forming 
the hardstand area, the topsoil will be removed and stockpiled adjacent to the hardstand area. The exact 
locations, nature and number of the temporary construction compounds and laydown areas will be 
established in consultation with the relevant landowners when a full construction methodology is 
determined.  

Following the completion of the construction phase, these areas may be reinstated using the stockpiled 
topsoil depending on the landowner’s requirements. 
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2.7 Meteorological Masts 

Meteorological masts may be installed to monitor the climatic conditions and wind speed throughout the 
life of the Project. The masts would be of triangular steel lattice construction, approximately 160 m in 
height and will be guy wired in three equilateral directions. The mast will be equipped with wind and 
weather sensors at various heights, allowing for the measurement of wind speed, wind direction, wind 
shear, wind turbulence and air density. 

2.8 Communication Towers 

Communication towers may be required adjacent to both the substation and Western Power terminal. 
These towers will provide a secure and robust high-speed microwave radio link extending the existing Telco 
services. These towers will be up to 60 m tall, with microwave dishes installed between 40 m and 60 m 
above ground level. Power for the towers will be supplied by primarily from the adjacent facility, however, 
may also include a tower mounted solar panel and battery system as back-up.  

2.9 External Site Access 

The main access to the Project is proposed from Clayton Road. As shown in Figure 2.1, it is currently 
proposed that the main access for traffic to the Project site will be via the upgrade of an existing farm 
access road opposite Rosedale Road. From this site access point, it is proposed that Project traffic will travel 
south along internal project access roads. Most roads are yet to be constructed however they are proposed 
to be located along existing farm tracks as much as possible. All primary infrastructure, plant and 
equipment will be delivered to site via this access point. 

Cornwall Road will be used as a secondary access to the electrical ancillary infrastructure/battery 
storage/substation area (Figure 2.1). Access to the southern portion of the site, where overhead lines and 
the Western Power tie in are to be constructed, will be from existing local roads managed by the Local 
Government Authority, most likely Hancock Road and Glenfield Rd.  

Appropriate signage will be installed on relevant roads during the construction period to comply with 
necessary health and safety requirements. 

2.10 Internal Access Roads 

Design criteria and mitigation measures were applied to the access track layout to mitigate potential 
impacts, such as:  

• Access tracks will be up to 10 m wide (widths will vary depending on various construction requirements 
[e.g. Reinforcement batters] topography and cabling requirements). 

• Locating tracks on existing farm tracks where possible. 

• Regular passing places and turning areas will be instated. 

• Watercourse crossings will be minimised. 

• Tracks will not be sealed. 
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• Tracks will be constructed from locally sourced aggregate where available. 

• Clearing of native vegetation has been avoided as far as practicable. 

The construction of access tracks will vary depending on localised ground conditions. Conditions impacting 
construction include the existing vegetation, nature of the topsoil, level of moisture in the ground, 
geotechnical base and localised topography. 

Post construction, roads will be maintained as they need to remain passable for oversize over mass loads in 
the event of a blade replacement during operation.  

2.11 Construction Workforce 

It is estimated that the peak construction workforce will comprise of up to 250 staff during a 33-month 
construction period. Neoen focuses first on hiring local people for projects. It is expected that some of the 
workforce will commute from the wider local areas and will not require additional accommodation. Other 
workers may be accommodated in a temporary workers accommodation facility, local rental houses, hotels 
and motels, and/or Shire owned infrastructure in the surrounding localities and towns. 

2.12 Operational Workforce  

During operations, the Project will be managed by both on-site and off-site personnel, employed by, or 
contracted to Neoen. It is expected that the Project will generate approximately ten permanent, full-time 
jobs throughout its operational life. Neoen will focus first on hiring local people for the Project. 

Aspects of the Project operation dealt with by on-site personnel include: 

• maintenance of wind turbines and associated infrastructure 

• safety management 

• implementation of environmental conditions 

• landowner liaison. 

2.13 Maintenance 

The chosen turbine manufacturer will be responsible for maintaining the wind turbines for a defined period 
of time following commissioning. Once the manufacturer’s obligation expires, a suitably qualified 
contractor will be employed to visit the site and undertake regular inspection and maintenance activities. 
Ongoing maintenance of the access tracks will generally be undertaken to ensure safe access to all 
components requiring maintenance throughout the year. 

In addition to regular maintenance activities there will be a need for unscheduled maintenance. 
Unscheduled maintenance is more likely to be required at the Project start up and towards the end of the 
operational period as the end of the design life is reached. 
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2.14 Decommissioning and Rehabilitation 

The proposed technology is expected to have an economic life of approximately 25–30 years. The 
landowner agreements make provision for an initial lease term of 30 years as well as an additional term of 
30 years. At the end of the current lease term, a decision would be made whether to either: 

• decommission the project permanently; or 

• remove the old turbines and seek to replace them with new, upgraded models. 

In the event that the project is permanently decommissioned, Neoen would take full responsibility for 
decommissioning and rehabilitation works. A decommissioning plan would be prepared and submitted to 
the relevant authority. 

Decommissioning would include the following: 

• de-energising plant and equipment 

• dismantling and removing wind turbines and transmission lines, as well as all other aboveground 
buildings, foundations and equipment 

• rehabilitation of disturbed land 

• recycling of recyclable materials (including batteries). 

Decommissioning of some elements may be subject to the landowner’s discretion (such as access tracks). 

As per accepted industry practice, decommissioning does not include the removal of infrastructure that is 
located more than 600 mm below the surface, as the earthworks required cause considerable and 
unnecessary vegetation and soil disturbance, and this infrastructure, if left in place, causes no harm to the 
environment or disruption to agricultural practices. 
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3.0 Legislative and Regulatory Context 

3.1 Commonwealth 

3.1.1 Environment Protection and Biodiversity Conservation Act 1999 

The Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) is administered by the 
Commonwealth Department of Climate Change, Energy, the Environment and Water (DCCEEW). Under the 
EPBC Act, if the Minister for the Environment determines that an action is a “controlled action” which 
would have or is likely to have a significant impact on Matters of National Environmental Significance 
(MNES) or Commonwealth land, then the action may not be undertaken without prior approval from the 
Minister. The EPBC Act identifies nine MNES: 

• world heritage properties  

• national heritage places  

• Ramsar Wetlands of International Significance  

• Threatened species and ecological communities  

• Migratory species  

• Commonwealth marine areas  

• the Great Barrier Reef Marine Park  

• nuclear actions (including uranium mining)  

• water resources (in relation to coal seam gas development and large coal mining development).  

Under the EPBC Act, any action that is likely to have a significant impact on these matters may be deemed a 
controlled action. 

3.1.1.1 Significant Impact Guidelines 1.1 – Matters of National Environmental Significance 

The MNES Guidelines (Department of the Environment, 2013) provide overarching guidance on 
determining whether an action is likely to have a significant impact on a matter protected under the EPBC 
Act.  

The significance of the proposed action on MNES can be determined through a self-assessment. The 
significant impact criteria set out in the guideline for each MNES are to assist in determining whether the 
impacts of the proposed action on any MNES are likely to be significant (e.g. as being important, notable or 
of consequence, or having regard to its context or intensity).  

If after undertaking a self-assessment it is concluded that the action is likely to have a significant impact on 
any MNES, or if unsure, the action should be referred to the Minster. If the Minister decides that the action 
is likely to have a significant impact, then the action will be determined as a controlled action requiring 
approval under the EPBC Act. 
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3.1.1.2 Referral Guidelines for 3 WA Threatened Black Cockatoo Species 

The Guidelines for 3 WA Threatened Black Cockatoo Species (Department of Agriculture, Water and the 
Environment (DAWE), 2022) adheres to the EPBC Act and is regulated by DCCEEW. The referral guidelines 
provide guidance to proponents on the need to refer an action that has the potential to affect any of the 
three species: 

• Carnaby’s Cockatoo (Zanda latirostris) 

• Baudin’s Cockatoo (Zanda baudinii) 

• Forest Red-tailed Black-cockatoo (Calyptorhynchus banksii naso). 

This document distinguishes what actions are deemed likely (or unlikely) to require a referral to the 
Minister based on whether the action will have a significant impact on the species. Information on habitat 
quality, survey expectations, mitigation standards, as well as the aspects needing to be considered to 
determine whether referral is necessary, are also detailed in this document.  

3.1.1.3 EPBC Act Biodiversity Offsets Policy 

The EPBC Act Environmental Offsets Policy (EPBC Offset Policy) (DSEWPaC, 2012) outlines the approach for 
the use of environmental offsets under the EPBC Act.  

Offsets are measures that compensate for the significant residual impacts of an action on the environment, 
after avoidance and mitigation measures are taken. Where appropriate, offsets are considered during the 
assessment phase of an environmental impact assessment under the EPBC Act. The suitability of a 
proposed offset is considered as part of the decision to approve or not approve a proposed action. The 
EPBC Offset Policy provides guidance on how suitable offsets are determined while the quantum of impact 
and quantum of offset required to counterbalance this impact are calculated using the Commonwealth 
Offset Assessment Guide and corresponding guidance. 

3.1.2 Weeds of National Significance 

Under the Australian Weeds Strategy 2017–2027 (Invasive Plants and Animals Committee (IPAC), 2017) 32 
introduced plants are identified as Weeds of National Significance (WoNS). This list of species was 
developed with reference to several key criteria: invasive tendencies, impacts, potential for spread, and 
socioeconomic and environmental values. National management strategies and manuals have been 
published for all of these species. The strategies aim to: 

• improve prevention, detection and early intervention 

• minimise the impact of established weeds 

• enhance capacity and commitment to weed management. 
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3.2 Relevant WA Legislation 

3.2.1 Biodiversity Conservation Act 2016 

The Biodiversity Conservation Act 2016 (WA) (BC Act) seeks to ‘conserve and protect biodiversity and 
biodiversity components in the State’ and ‘to promote the ecologically sustainable use of biodiversity 
components in the State’.   

It not only provides for the formal listing of native flora, fauna, and ecological communities that are under 
threat and in need of protection but also regulates the taking, disturbing, supplying, possessing, processing, 
dealing, importing, and exporting of all native flora and fauna.   

Activities that involve the taking, disturbing, supplying, possessing, dealing, importing, or exporting of any 
native flora and fauna will require an appropriate licence issued by DBCA under the BC Act. 

3.2.2 Environmental Protection Act 1986 

The Environmental Protection Act 1986 (WA) (EP Act) provides the legal framework to prevent, control and 
abate pollution and environmental harm in WA, as well as the legal basis to conserve, preserve, protect, 
enhance, and manage the environment.  

The Environmental Protection Authority (EPA), the Department of Water and Environmental Regulation 
(DWER), and the Office of the Appeals Convenor are the government agencies that administer and have 
responsibilities under the EP Act.  

The EPA undertakes environmental impact assessments, develops environmental protection policy, 
prepares guidelines for managing environmental impacts, and provides strategic advice to the Minister for 
Environment.   

Part IV of the EP Act requires projects that are likely to have a significant effect on the environment to be 
referred to the EPA to decide if an environmental impact assessment is required.   

The EPA considers significant impacts to fourteen environmental factors grouped under five themes. The 
commonly understood, everyday meaning of ‘significant’ impact or effect apply as these terms are not 
defined in the legislation. The EPA list the range of matters that may be included when considering the 
significance of proposed activities.  

Part V of the EP Act regulates emissions and discharges to the environment through a works approval and 
licensing process and regulates the clearing of native vegetation through clearing permit applications. 
DWER is responsible for administering Part V of the EP Act. Applications to clear native vegetation are 
assessed and decided in accordance with the EP Act, in particular the Clearing Principles (under Schedule 5 
of the EP Act). 

The Project is being referred to the EPA under Part IV of the EP Act to determine whether formal 
assessment is required. Should the Project not require formal assessment under Part IV, a native vegetation 
clearing permit will be applied for under Part V of the EP Act. 
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3.2.3 Environmental Offset Policy (2011) and Guidelines (2014) 

The 2011 Environmental Offset Policy and 2014 Guidelines provides the overarching framework for offset 
design, quantification, and implementation in Western Australia. Offsets are required to address residual 
significant impacts to protected State matters and may be implemented under the BC Act, or Part IV or V of 
the EP Act. Depending on the legislation under which the offsets are implemented, the regulating agency 
may be the EPA, DWER or the Department of Biodiversity, Conservation and Attractions (DBCA). It is 
expected that offsets will be required to be implemented under the EP Act. 

3.2.4 Planning and Development Act 2005 

The WA Planning and Development Act 2005 (PD Act) is the primary legislation under which development 
in WA is regulated. Under this Act, any development requires approval unless a range of exemptions apply. 
Decision makers for development applications under the PD Act are required to consider a range of factors, 
including potential environmental impacts. Specifically, decision makers under the PD Act need to consider 
relevant planning policies and guidelines which include: 

• WAPC Position Statement for Renewable Energy Projects (WAPC, 2020), which requires proponents to 
manage environmental impacts, including to biodiversity. 

• State Planning Policy 2.0 (WAPC, 2003) Environment and natural resources policy: which has the 
objective to integrate environment and natural resource management with broader land use planning 
and decision-making, and to protect, conserve and enhance the natural environment.  

• State Planning Policy 2.5 (Department of Planning, Land and Heritage, 2016): Rural Planning, which is 
intended to guide the protection and preservation of the State’s rural land assets for their economic, 
natural resource, food production, environmental, and landscape values.  

• Guidance Statement 33 (Environmental Protection Authority (EPA), 2008): Environmental Guidance for 
Planning and Development, which provides information to assist decision makers in the planning and 
development process to protect, conserve, and enhance the environment. Specifically this guideline 
discusses the importance of biodiversity conservation consideration during planning, and notes that 
decision-making on land use and development should reflect strategies that address biodiversity 
protection and avoid unacceptable impacts to biodiversity.  

In the context of the Narrogin Wind Farm, approval of a development application will likely include a 
condition to develop and implement a management plan to mitigate potential impacts to bird and bat 
species. 

3.2.5 Biosecurity and Agriculture Management Act 2007 

The Biosecurity and Agriculture Management Act 2007 (WA) (BAM Act) provides the legal framework to: 

• Address invasive, weeds and diseases (‘biosecurity’). 

• Ensure agricultural and veterinary chemicals are used safely. 

• Establish standards for safe and quality agricultural products. 

• Raise funds for biosecurity-related purposes. 
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The BAM Act also supports biosecurity activities to detect, contain, manage or eradicate prohibited 
organisms/declared pests that enter the state. This can include the reporting of declared pests, restrictions 
on the rights to keep or breed pests, register the movement of pests, or assisting in efforts to aid in the 
containment, management, or eradication of pests.  
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4.0 Methodology to Assess Impacts to MNES 

4.1 Desktop Assessment 

A review of available ecological data and literature was first undertaken to characterise the ecological 
values and identify the potential presence of threatened species and vegetation communities within the 
Study Area. The objectives of this desktop assessment included: 

• a review of relevant biodiversity databases, government publications and published literature relevant 
to the Study Area 

• an assessment of the broad conservation values of vegetation communities and habitat present in the 
Study Area 

• identification of the potential presence of conservation significant species and habitat in the Study 
Area. 

The desktop assessment included searches of the following databases: 

• DCCEEW EPBC Protected Matters Search Tool (PMST) database (Department of Climate Change, 
Energy, the Environment and Water (DCCEEW), 2024f)  

• DBCA Threatened and Priority flora database (Department of Biodiversity, Conservation and Attractions 
(DBCA), 2023b) 

• DBCA Threatened and Priority ecological communities database (DBCA, 2023b)  

• DBCA Threatened and Priority fauna database (DBCA, 2023a). 

Database searches undertaken by Umwelt as part of the desktop assessment utilised a designated “Search 
Area” that included at least a 20 km buffer around both the Study Area and Additional Survey Area 
boundary. 

Desktop assessments are described in detail in the following reports: 

o Phase 1 Reconnaissance Flora and Vegetation and Fauna Habitat Assessment (Umwelt, 2023)   

o Phase 2 Reconnaissance and Targeted Flora and Vegetation Assessment (Umwelt, 2024d) (Provided 
in Appendix A) 

o Phase 2 Vertebrate Fauna Survey Report (Western Wildlife, 2024) (Provided in Appendix B) 

o Bird and Bat Utilisation Survey Summary Report (Umwelt, 2024c) (provided as part of Appendix D) 

o Bird and Bat Utilisation Survey Risk Assessment Report (Umwelt, 2024b) (provided as part of 
Appendix D). 
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4.2.1.3 Threatened Flora 

Targeted surveys were undertaken in accordance with the EPA (2016) Technical Guidance—Flora and 
Vegetation Surveys for Environmental Impact Assessment. The extent of targeted survey was assessed at 
the time of the fieldwork, dependent on environmental conditions and the environmental factors 
encountered.  

Targeted survey was conducted for significant flora in areas of Good or better vegetation condition and to 
verify the condition of two areas in the northeast of the Study Area previously assessed as ‘Good’ condition 
by the Phase 1 survey. Likewise, an area in the west was also subject to Targeted survey for significant flora 
and to confirm vegetation condition. Areas subject to Targeted flora survey were searched at 20 m spacing 
for significant flora. An additional three transects were conducted along the major drainage line in the 
central property to search for significant flora to confirm the original assertation that the vegetation 
condition would not support significant flora. Areas of Degraded or Completely Degraded condition were 
regarded as having very low likelihood of presence of significant flora taxa due to the disturbed nature of 
the vegetation (generally consisting of a tree layer over pasture weeds, with impacting processes present 
such as historical clearing and livestock in combination with lack of fences protecting remnant vegetation, 
as observed during the Phase 1 May 2023 field survey).  
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4.2.2 Terrestrial Fauna 

Survey methods for terrestrial fauna were developed and undertaken in accordance with the EPA (2020) 
Technical Guidance—Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment. 
Additionally, for the three Threatened black-cockatoo species with a potential to occur in the Study Area, 
the DCCEEW (DAWE, 2022) Referral Guideline for 3 WA Threatened Black Cockatoo Species and Bamford 
Consulting Ecologists (BCE) (2020) method was utilised for mapping and characterising foraging and 
breeding habitat. Fauna surveys were conducted within representative locations of all fauna habitat types.  

The survey effort presented in Table 4.3 and depicted on Figure 4.2 covers the full field survey program 
which was conducted across the Study Area and Additional Survey Area.  

The survey approach and associated effort for Threatened fauna considered to have a potential to occur 
within the Study Area is outlined in Section 4.2.2.1 and includes the following species: 

• Three black-cockatoo species (Baudin’s Black-Cockatoo [Zanda baudinii], Carnaby’s Black-Cockatoo 
[Zanda latirostris], and Forest Red-tailed Black-Cockatoo [Calyptorhynchus banksii naso]) 

• Chuditch (Dasyurus geoffroii) 

• Red-tailed Phascogale (Phascogale calura) 

• Fork-tailed Swift (Apus pacificus). 
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4.2.2.1 Threatened Fauna 

The survey approaches and associated efforts for Threatened or Migratory fauna considered as part of the 
desktop assessment to have a moderate or greater likelihood of occurrence within the Study Area is 
outlined below. 

Threatened black-cockatoo species 

Surveys for the three Threatened black-cockatoo species expected to occur within the Study Area 
(Carnaby’s Black-Cockatoo [Zanda latirostris], Baudin’s Black-Cockatoo [Zanda baudinii] and the Forest Red-
tailed Black-Cockatoo [Calyptorhynchus banksii naso]) were undertaken in accordance with the DCCEEW 
(DAWE, 2022) Referral guideline for 3 WA threatened black cockatoo species and the WA Environmental 
Protection Authority (EPA) (2020) Technical Guidance – Terrestrial vertebrate fauna surveys for 
environmental impact assessment. The alignment of survey techniques with these guidelines is described in 
Table 4.4. The system adopted for ranking of potential Black-Cockatoo trees is presented in Table 4.5.  
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Vantage points were visited at different times of day and across different days to allow for time-of-day 
differences in bird movements and activity to be recorded. A fixed-point count survey at each vantage point 
was completed eight times during each of the survey events. At each vantage point, a single observer 
recorded the following information for each observation: 

• species and abundance 

• observation type (visual or aural) 

• distance and direction from the observer (to the nearest 10 m and 10° respectively) 

• approximate height AGL of the observed bird/s (to the nearest 10 m) 

• direction of flight (to the nearest 10°) 

• flight pattern (i.e., not flying, local movement, directional flight, circling, swooping, varied, other) 

• behaviour (i.e., flight, foraging, perching, mating, aggressive interactions, hollow inspection, nesting, on 
station). 

In addition to observations during fixed-point count surveys, incidental bird observations were recorded at 
various locations throughout the Study Area during travel between vantage points. For each record the 
following were noted where available: species, location of the observation recorded, abundance, flight 
behaviour, flight height and flight direction. Emphasis was placed on observations of birds of concern (listed 
threatened, priority and/or migratory species and raptors) as well as birds moving through the Study Area 
at RSA height. 

Microbat (microchiropteran) echolocation calls were sampled using Anabat Swift recording devices at 11 
vantage point locations within the Study Area and Additional Survey Area. Devices were placed 
approximately 2 m above ground level (AGL) facing a cleared area or flyway and left for between two 
nights. Call data collected from each device was sent to Balance! Environmental and Bob Bullen (Bat Call 
WA) for identification. Due to the nature of survey methods (bat call detectors) no flight heights for bats 
were recorded during the field surveys. There is no publicly available information on blade strike from the 
majority of wind farms located in these species’ range, including Western Australia. Therefore, due to data 
deficiency on the flight heights of microbats a precautionary principle has been applied and it is assumed 
that all eight species of microbat may fly at RSA at some periods during their lifecycle. 

4.2.3 Survey Limitations 

4.2.3.1 Flora and Vegetation 

The timing of the Phase 1 Reconnaissance survey (mid-autumn) did not coincide with the recommended 
survey timing provided by the EPA Technical Guidance for Flora and Vegetation Surveys for Environmental 
Impact Assessment (EPA, 2016). However, this was not considered to be a limitation of the Reconnaissance 
survey as the purpose of this survey was to characterise the vegetation of the Study Area (including 
vegetation condition) in order to inform the significant flora and vegetation likelihood of occurrence and 
provide potential environmental constraints for planning purposes, as opposed to being a full census of the 
flora of the Study Area or a targeted survey for significant flora and vegetation. Additionally, a further 
survey was conducted during spring 2023, which is the recommended survey timing as per the EPA (2016). 
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Rainfall in the two months prior to the Autumn 2023 survey was higher than average, but is unlikely to have 
affected flowering of any taxa to a great extent. The daily maximum temperatures in the months prior to 
autumn survey were also cooler on average compared to long-term data. The spring survey was preceded 
by less rainfall than the long-term average; however, this is not considered to have significantly affected 
the survey with regard to identification of flora species. There were no issues related to flora sampling and 
identification with both annual and perennial (including tuberous and cormous species) flora in good 
condition. The field team leader and plant identifications manager has had extensive (>15 years) experience 
in conducting similar surveys in the Jarrah Forest and Avon Wheatbelt bioregions. No recent disturbances 
affected the results of the survey; however, the lack of recent fire within the Study Area may mean that 
some short-lived disturbance opportunists are not currently present. 

There were some access restrictions, including the presence of cropping which prevented some 
vehicle/foot access to some polygons of vegetation (primarily for surveys undertaken in Spring 2023). 
However, these polygons were for the most part adequately viewed from a distance to ascertain their 
vegetation type, condition and suitability for significant taxa and vegetation, and therefore such restrictions 
are not considered to have affected survey results. Not all areas of remnant vegetation were inspected; 
however, aerial photography interpretation, and digital elevation models and contour information, 
supported by site vegetation mapping notes or observations, assisted in determining VTs for those areas 
not inspected on foot. 

One small area of VT12 was mapped in Good condition (0.4 ha; 0.006% of the Study Area), located near the 
eastern boundary of the Study Area. Targeted searching at 20 m spacing was not undertaken, due to the 
small size of this VT; one relevé was conducted and wandering transects to record flora taxa of the VT was 
undertaken. It was therefore concluded that adequate sampling was undertaken in this area.  

Additional targeted searching was undertaken in some remnant vegetation (assessed to be in Degraded 
condition) to confirm vegetation condition and the presence/absence of significant flora and vegetation, 
however in general no targeted flora survey was undertaken in areas assessed as being in Degraded or 
Completely Degraded condition due to very low likelihood of significant flora persisting in these areas.  

No other survey limitations were present. 

4.2.3.2 Fauna 

Exact counts of birds are limited to visual observations. As such and for the purposes of this report and data 
analyses, all aural observations were assigned a count of one individual. There were access limitations to 
some of the vantage point locations originally selected via aerial imagery for the 2023 Spring survey. These 
were relocated once on-site to suitable locations nearby with sufficient visual coverage of the surrounding 
landscape. The same locations were then utilised for the 2024 Summer survey. 

Temperatures reached 40°C on the final day (February 9th) of the summer BBUS. This may have led to a 
decrease in bird activity across the site during the hottest part of the day. 

Bat surveys were limited to use of stationary bat-detector devices recording calls of bat species. No active 
trapping was undertaken. Bat species density is impossible to estimate from echolocation records. Bat 
presence at a series of sites is therefore substituted as an approximate guide to the relative numbers of 
each species using the Study Area (Bat Call WA, 2024). 

No other survey limitations were present. 
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Herbarium (1998–). However, for many species known within the general vicinity of the Study Area, 
suitable habitat is difficult to define as the available information is often vague or very broad and 
difficult to interpret. Therefore, a precautionary approach has been adopted when assessing whether 
suitable habitat for the species is present in the Study Area. 

• Potential: All remaining species identified from desktop searches that have some level of potential to 
occur within the Study Area. It should also be noted that the species identified as potentially occurring 
within the Study Area are only considered possible within the area of remnant vegetation in Good 
condition not subject to the targeted survey in 2023. 

4.4 Significant Impact Assessment 

The potential impacts associated with MNES were assessed with reference to the Significant Impact 
Guidelines – MNES (Department of the Environment, 2013). Specifically, the significant impact criteria were 
used to assess the significance of potential impacts according to each MNES’ conservation status 
(Vulnerable, Endangered, Critically Endangered, and Migratory). Threatened species and ecological 
communities with a likelihood of occurrence of Moderate, High or Known were assessed.  

Key terms used within significant impact criteria for listed TECs, threatened species and migratory species 
are defined by Department of the Environment (2013) as follows: 

• Habitat critical to the survival of a species or ecological community refers to areas that are necessary: 

o for activities such as foraging, breeding, roosting, or dispersal 

o 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) 

o to maintain genetic diversity and long-term evolutionary development, or 

o for the reintroduction of populations or recovery of the species or ecological community. 

• Important population of a species refers to a population that is necessary for a species’ long-term 
survival and recovery. This may include populations identified as such in recovery plans and/or that are: 

o key source populations either for breeding or dispersal 

o populations that are necessary for maintaining genetic diversity, and/or 

o populations that are near the limit of the species range. 

• Important habitat for a migratory species refers to habitat that is: 

o 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 

o of critical importance to the species at particular life-cycle stages, and/or 

o utilised by a migratory species which is at the limit of the species range, and/or 

o within an area where the species is declining. 
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6.0 Description of Ecological Values 

6.1 Biogeographic Description 

6.1.1 Bioregion 

The Study Area is located across two bioregions, being the Jarrah Forest (JAF) and Avon Wheatbelt (AVW) 
bioregions, as defined by the Interim Biogeographic Regionalisation for Australia (IBRA) (DCCEEW, 2022).  

A majority of the Project Area is within the Katanning subregion of AVW (Figure 6.2) which is an area of 
active drainage dissecting a Tertiary plateau in Yilgarn Craton. The Katanning subregion spans 3,012,977 ha 
with features such as (Beecham, 2003): 

• gently undulating landscapes of low relief, including gently undulating rises to low hills with abrupt 
breakaways 

• continuous stream channels that flow in most years 

• soil formed in colluvium or in-situ weathered rock 

• Proteaceous shrub heaths, rich in endemics, on residual lateritic uplands and derived sandplains 

• mixed eucalypt, Allocasuarina huegeliana and Jam-York Gum woodlands on Quaternary alluvials and 
eluvials 

• dominant land uses of dry land agriculture and grazing pasture. 

Some smaller components of the Project Area also intersect the Northern Jarrah Forest subregion of JAF 
(Figure 6.2) which is a lateritic duricrusted plateau of the Yilgarn Craton. The Northern Jarrah Forest 
subregion spans 2,255,904 ha with features such as (Beard, 2015; Williams & Mitchell, 2003): 

• extensive lateritic duricrust overlying Archean granite and metamorphic rocks, broken by occasional 
granite hills, and dissected by locally-rising streams and rivers originating from the eastern interior  

• increasingly deep dissections from west to east before eventually breaking away into isolated remnants  

• soils predominantly comprising lateritic gravels and related lateritic podzolic soils which frequently 
overlie a pallid zone of 30 m or more in thickness and “massive” ironstone pavements common along 
ridge tops and some slopes 

• vegetation primarily comprising jarrah-marri forest in the west with bullich, blackbutt, wandoo and 
marri woodlands in the east and powder bark on breakaways 

• dominant land uses of forestry, conservation, grazing, dry land agriculture, and mining. 
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6.1.3 Hydrology 

The Study Area is intersected by a number of watercourses and smaller ephemeral drainage lines. These 
drainage lines are located along the low-lying depressions in the landscape, comprising of both natural and 
man-made tributaries that predominantly flow in a southwestern direction and feed into the Williams River 
(via Geeralying Brook). Many of the larger waterways within the Study Area have riparian vegetation 
growing along their banks, with some sections having over 20 m of growth either side. Farm dams are also 
commonly found both within the Study Area and in the surrounding region. The north of the Study Area is 
intersected by Junction Brook. The south is intersected by Geeralying Brook which is a major tributary to 
the Williams River, which also intersects the south of the Study Area and is itself a major tributary of the 
Hotham River. 

6.1.4 Land Systems 

Land systems are broad descriptions of landform, geology and soils. The Study Area intersects five land 
systems, which are characterised as follows (Western Wildlife, 2024): 

• Marradong System: Plateau remnants, in the central Eastern Darling Range, with sandy gravel, loamy 
gravel, grey deep sandy duplex and loamy duplex.  Jarrah-marri wandoo forest and woodland.  

• Dryandra System: Ridges of banded iron formation supporting dense mixed shrublands with emergent 
native pines, mallees and casuarinas.  

• Narrogin System: Interfluves with significant gradient, aggressively stripped by headward incision, at 
the headwaters of the Hotham and Blackwood catchments. Numerous dolerite dyke swarms.  

• Dellyanine System: Undulating rises and low hills on granite, in the southern Zone of Rejuvenated 
Drainage.  Grey sandy duplex (shallow and deep), sandy gravel and red deep sandy duplex. Wandoo-
Sheoak woodland.  

• Quindanning System: Deep granitic valleys, in the northern and central Eastern Darling Range, with 
deep sandy duplex soils, shallow sand, loamy duplex and bare rock. Marri-wandoo-york gum-jam 
woodland. 

6.1.5 Soils and Geology 

Soil landscape mapping of WA has been compiled from the results of various surveys across the state by 
the Department of Agriculture (now the Department of Primary Industries and Regional Development 
[DPIRD]) (DPIRD, 2022). The Study Area is located across 14 separate soil-landscape units, as summarised in 
Table 6.1 and presented on Figure 6.1. The most commonly occurring soil-landscape units are the 
Noombling subsystem (Narrogin) (61.5%), Noombling subsystem (Dryandra) (12.4%), and Norrine 
subsystem (Narrogin) (9.6%). 
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6.2 Flora and Vegetation  

6.2.1 Regional Vegetation 

The Katanning subregion (‘AW02’ on Figure 6.2) largely comprises woodlands of Wandoo, York Gum and 
Salmon Gum, with Jam and Casuarina also common. The subregion is located within the transitional rainfall 
zone known for the most species-rich areas such as the lateritic uplands of the Wheatbelt’s western edge 
(Beecham, 2003). 

The vegetation of the Northern Jarrah Forest subregion (‘JAF01’ on Figure 6.2) comprises Jarrah-Marri 
forest in the west, with Bullich and Blackbutt in the valleys grading to Wandoo and Marri woodlands in the 
east and Powder Bark on breakaways. There are extensive but localised sand sheets with Banksia low 
woodlands. Heath is found on granite rocks and as a common understorey of forests and woodlands in the 
north and east. The majority of the diversity in the communities occurs on the lower slopes or near granite 
soils where there are rapid changes in site conditions (Williams & Mitchell, 2003).  

The vegetation of WA as it was presumed to have existed prior to European settlement has been mapped 
at a scale of 1:250,000 as Vegetation System Associations (VSAs), providing the Pre-European Vegetation 
spatial dataset (Beard et al., 2013; DPIRD, 2019).  

The Study Area intersects nine VSAs as mapped by DPIRD (2019) which are presented on Figure 6.2. The 
primary VSA occurring is Dryandra_1023 (43.8%), followed by Narrogin_1023 (40.5%) and Narrogin_352 
(4.6%). All nine VSAs that occur within the Project Area are summarised in Table 6.2, which also details the 
current extent of VSAs in relation to their pre-European extents and the percentage currently protected for 
conservation within the Northern Jarrah Forest and Katanning IBRA subregions (DPIRD, 2019). While this 
dataset is the most current available, it was last updated on 19 April 2019 and current extant areas should 
be treated with caution.  

It should be noted that as per DBCA (2019), protected areas in this context are considered to be any areas 
listed in DBCA Legislated Lands and Waters dataset (DBCA, 2024) as either Crown reserves or lands 
managed under Section 8A of the Conservation and Land Management Act 1984 (WA) that have an 
International Union for Conservation of Nature (IUCN) category of I to IV.  

Five VSAs have less than 30% of their pre-European extent remaining as of 2019, with the remaining four 
having over 30% remaining (Table 6.2). There does not appear to be an accurate, publicly available spatial 
dataset that presents the current extents of VSAs; while Western Australian Local Government Association 
(WALGA) categorised the Pre-European Statewide vegetation mapping dataset in 2020 (WALGA, 2020), 
review of this dataset in the Study Area and its vicinity reveals inaccuracies and inconsistencies with the 
mapping. For example, some areas of vegetation that appear to be remnant have not been mapped, 
despite being larger than other nearby areas that have been mapped. Therefore, the Pre-European extents 
of each VSA in the Study Area have been presented in Table 6.2.
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6.2.2 Vegetation Types 

A total of 22 VTs were mapped within the Study Area during field surveys, as described in Table 6.3 and 
shown on Figure 6.3. Excluding cleared and planted vegetation, this area covers 1,146.6 ha and represents 
18.1% of the Study Area.  

The majority of VTs have clearly been highly modified since European settlement and are no longer 
considered to be intact remnant vegetation. This is a result of the long history of agricultural activities and 
other development in the Study Area, including direct clearing for cropping, pasture, roads and other 
infrastructure, and grazing by stock. These include areas with primarily only native tree species remaining, 
areas with only planted native trees and shrubs, and areas with almost exclusively weed or crop species. 
Remnant vegetation was mapped primarily as occurring either on drainage lines, or on the tops of hills 
influenced by either granite or laterite; these areas being the least favoured for agricultural purposes. 

• VT7 represents the largest portion of the Study Area in the context of remnant vegetation (5.6%). 
This vegetation type is described as low to mid woodland to open woodland of Eucalyptus rudis subsp. 
rudis and Eucalyptus loxophleba subsp. loxophleba over low sedgeland to open sedgeland of 
*Juncus acutus subsp. acutus over tussock grassland of pasture weeds on drainage lines. 

• The second largest VT is VT6 (Corymbia calophylla and Eucalyptus wandoo subsp. wandoo woodland 
with occasional Allocasuarina huegeliana and Eucalyptus astringens subsp. astringens) (2.9% of the 
Study Area).  

• The third largest is VT8 (Eucalyptus astringens subsp. astringens and Eucalyptus gardneri subsp. 
gardneri woodland) (1.3% of the Study Area). 
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6.2.3 Vegetation Condition 

Vegetation condition as mapped across the Study Area is presented on Figure 6.4. The majority of the 
Study Area has been mapped as ‘Completely Degraded’ (5,221.5 ha, 82.3%). This largely consists of areas 
mapped as Cleared land (‘Cl’) and Planted (‘Pl’) areas, in which the land has been cleared for pasture or 
cropping. Little to no native vegetation remains in these areas, although isolated remnant trees do occur. 
A small extent (25.9 ha) of VTs 7, 10, 18 and 19 were also mapped as Completely Degraded; in these areas, 
VT allocation was undertaken due to the extent of remaining tree stratum, or weed overstorey presence, 
allowing grouping into these VTs rather than being allocated to Cleared land. 

Nearly one fifth of the Study Area was mapped as being in ‘Degraded’ condition (1,120.2 ha, 17.6%); these 
areas predominately consisted of native trees over no or very little understorey taxa, and high levels of 
introduced (weed) taxa. An area previously mapped as ‘Good’ condition in the eastern portion of the Study 
Area by the Phase 1 survey (Umwelt, 2023) was revisited during the spring survey and was deemed to be 
‘Degraded’, due to historical logging, high weed cover and lack of intact native understorey.  

A very small portion of the Study Area was mapped as being in ‘Good’ condition (0.4 ha, 0.008% of the 
Study Area). This condition rating was mapped across one patch of remnant vegetation, being located 
adjacent to an unnamed reserve (reserve number R20877), on the eastern boundary of the Study Area. This 
area is the only mapped location of VT12.  

Due to the history of clearing, logging and grazing in the Study Area, there was no vegetation observed that 
was considered to be in ‘Pristine’, ‘Excellent’ or ‘Very Good’ condition. 
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6.2.5 Flora Diversity 

Field surveys identified a total of 149 discrete flora species from 37 families within the Study Area. The 
most represented plant families were the Myrtaceae (27 species), Poaceae (28 species) and Fabaceae 
(16 species) families.  Of the species recorded, 69 are introduced, representing 46% of the total flora 
recorded which is indicative of the high levels of clearing for agriculture present throughout the Study Area. 
Of these introduced species, 10 are species native to Western Australia, but planted outside of their natural 
range and thus are classified as introduced in this context. It should also be noted that of the 80 species 
considered to be native, many of these were planted within the Study Area.  

The full species list is provided in Appendix H, and conservation significant species are detailed further in 
the following section. 

6.2.6 Threatened Flora 

No Threatened flora species were recorded during field surveys.  

6.2.7 Introduced Flora 

Introduced flora comprised 46% of the total number of flora taxa recorded during the surveys, indicating 
the high levels of clearing for agriculture which are present throughout the Study Area. Ten of the taxa 
included in this list are taxa that are native to Western Australia, but planted outside of their natural range, 
and thus are classified as introduced in this context.  

Although most introduced taxa were common pasture weeds, three are listed as Weeds of National 
Significance (WoNS) (Invasive Plants and Animals Committee (IPAC), 2017) and Declared Pests under the 
Biosecurity and Agriculture Management Act (2007) (WA) (BAM Act): 

• Bridal creeper (Asparagus asparagoides) 

• Purple viper's-bugloss (Echium plantagineum) 

• One-leaf Cape tulip (Moraea flaccida). 

6.3 Fauna 

6.3.1 Habitat Types 

Terrestrial habitats assessed through field surveys have been broadly mapped into five habitat types, as 
summarised in Table 6.5 and shown on Figure 6.6.  
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• domestic (feral) pigeon (Columba livia) 

• Spotted Turtle Dove (Spilopelia chinensis). 

EPBC Act ‘key threatening processes’ are processes which threaten the survival, abundance or evolutionary 
development of a native species or ecological community (Department of Agriculture, Water and the 
Environment (DAWE), 2021). Key threatening processes are linked to two of the above introduced species 
and include: 

• predation by feral cats 

• predation by European red fox. 
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6.4 Connectivity 

Fauna habitat patches throughout the Study Area are generally fragmented with connectivity between 
them primarily afforded by creekline habitats which form linear corridors for movement. Remaining areas 
throughout the Study Area consist of cleared agricultural land dispersed with isolated paddock trees. 
Ground-dwelling fauna are more likely to be dependent on connectivity between patches to afford 
movement and dispersal opportunities while fauna that utilise open habitats, birds, and volant mammals 
such as bats are more likely to be able to disperse more readily. Utilisation of fauna habitats for 
connectivity according to each MNES assessed here are discussed further in Section 9.0. 

6.5 Likelihood of Occurrence Assessment 

The likelihood of occurrence was assessed for TECs, threatened species, and migratory species identified in 
the PMST results (Section 5.0). The results of this assessments are presented in Section 6.5.1 to 
Section 6.5.4. 

For the purposes of this report, results discussed in this section are presented for:  

• “Known” ecological communities 

• “Potential” flora species 

• fauna species that have a “Moderate”, “High”, or “Known” likelihood of occurrence.  

The complete likelihood of occurrence assessment is presented in Appendix F. 

6.5.1 Threatened Flora 

Fifteen threatened flora species were identified in the PMST results as “likely”, “may”, or “known” to occur 
within the Search Area.  Of these 15 species, no Threatened flora species were recorded within the Study 
Area during field surveys, with two species identified as having a “Potential” likelihood of occurrence. All 
remaining species identified from desktop searches were considered as “Unlikely” to occur within the Study 
Area based on the criteria described in Section 4.3. The complete likelihood of occurrence for all species 
identified from desktop searches is presented in Appendix F.  

As noted in Section 4.2.1.3, targeted surveys were conducted for Threatened flora in areas of Good or 
better vegetation condition with an additional three transects conducted along the major drainage line in 
the centre of the Study Area to confirm the original assertion that the vegetation condition would not 
support conservation significant flora. Areas of Degraded or Completely Degraded condition were regarded 
as having very low likelihood for the presence of Threatened flora due to the heavily disturbed nature of 
the vegetation. The only portion of Good condition vegetation within the Study Area has been avoided to 
minimise any potential impacts to Threatened flora with a potential to occur. 
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6.5.4 Threatened Ecological Communities 

Vegetation types analogous with the ‘Eucalypt Woodlands of the Western Australian Wheatbelt TEC’ are 
known to occur within the Study Area. Five patches of the Eucalyptus Woodlands of the Western Australian 
Wheatbelt TEC were identified during the 2023-2024 survey, totalling 41.8 ha. No other Threatened 
Ecological Communities were identified from desktop searches or otherwise considered as having a 
potential to occur within the Study Area. 
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7.0 Potential Impacts 
Potential impacts to MNES may occur during both the construction and operations/maintenance phases of 
the Project and may comprise either direct impacts (e.g. clearing of vegetation or blade strike) or indirect 
impacts (e.g. the introduction or spread of weeds). 

The Development Corridor covers a total area of approximately 671.5 ha and is shown on Figure 2.1. The 
Development Corridor has been utilised as the assessment area, and impact assessments have been based 
on not clearing more than 7.41 ha of remnant native vegetation and 0.98 ha of planted native vegetation 
within the Development Corridor. 

The following sections describe potential impacts to flora, vegetation and fauna. Detailed Significant Impact 
Assessments for MNES fauna species and ecological communities with a Moderate or higher likelihood of 
occurrence are provided in Section 9.0. 

7.1 Construction Phase 

The construction phase of the Project will primarily involve the installation of wind turbines, BESS, 
substation, access tracks, underground and some overhead cabling, and other ancillary infrastructure. 
Potential direct and indirect construction impacts are discussed below, however it is important to note that 
during the construction phase many potential impacts are likely to be short term, and concentrated in 
specific areas before moving progressively through the Development Corridor.  

7.1.1 Direct Impacts 

7.1.1.1 Vegetation Clearing 

Based on the current Indicative Project Footprint within the Development Corridor, the Project may result 
in the disturbance of up to 7.41 ha of remnant native vegetation, 0.98 ha of planted native vegetation and 
isolated paddock trees in cleared agricultural land. It is expected that this area of clearing will decrease as 
the Project moves through detailed design stages. 

Areas of vegetation that meet the diagnostic criteria for the Eucalypt Woodlands of the Western Australian 
Wheatbelt TEC have been avoided and will not be cleared for construction of the Project, resulting in no 
direct impacts. 

Native vegetation clearing has been avoided and minimised as far as possible within the Development 
Corridor and consists primarily of vegetation at the fringes patches. While up to 7.41 ha of remnant native 
vegetation and 0.98 ha of planted native vegetation is proposed to be cleared, the clearing will be spread 
across approximately 20 patches of degraded remnant vegetation, and in the majority of cases (85%) less 
than 0.5 ha of native vegetation will be removed from these patches.  Furthermore, no areas of vegetation 
in good condition or better will be cleared.  

A range of mitigation measures will be implemented through the Construction Environmental Management 
Plan (CEMP) to manage the level of impact from clearing as discussed in Section 8.2.1. A copy of the CEMP 
is provided in Appendix G. 
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7.1.1.3 Fauna Injury and Mortality 

Activities during the construction phase of the Project that have the potential to directly cause threatened 
fauna injuries and mortality include: 

• vegetation clearing 

• vehicle and other operational equipment strike 

• earthworks. 

Proposed mitigation measures to address fauna injury and mortality are presented in Section 8.2.1. 

7.1.1.4 Impacts to fauna habitat connectivity 

Given the highly cleared and degraded nature of the Study Area, remnant vegetation patches may provide 
connectivity for the movement and dispersal of fauna between larger remnant areas. Internal dispersal 
opportunities are likely afforded by creekline habitats and the mosaic-like nature of smaller remnant 
patches throughout the Study Area. 

Vegetation clearing is predominantly restricted to minor vegetation clearing at the perimeter of remnant 
patches, and no clearing is proposed where larger remnant patches would be bisected by Project 
infrastructure. All infrastructure that does bisect habitats, such as creekline habitats, has been primarily 
restricted to existing access tracks where vegetation is already degraded and there is little canopy 
connectivity or understorey present. 

Given the linear nature of the Project, generally narrow width of access tracks, general lack of fauna proof 
fencing (most likely just around the BESS) and the nature of vegetation clearing proposed, faunal dispersal 
throughout the Study Area is unlikely to be materially impacted.  

7.1.2 Indirect Impacts 

7.1.2.1 Introduction and Spread of Weeds and Pest Fauna 

The introduction and/or spread of weeds is a potential indirect impact that can compromise the integrity 
and condition of remnant native vegetation, increase the intensity and/or frequency of fires, as well as 
threaten the long-term survival of Threatened species. 

Within the Study Area, weed species are common due to the long history of agricultural land use with up to 
46% of all flora species recorded in survey areas being introduced species. Although most introduced 
species were common pasture weeds, three Declared Pests under State legislation which are also listed as 
WoNS were recorded (*Asparagus asparagoides, *Echium plantagineum, *Moraea flaccida). 

The Study Area was also found to support several introduced fauna species including European honeybees 
(Apis Mellifera), red fox (Vulpes vulpes), and ferals cats (Felis catus). These species if left unchecked may 
flourish in newly disturbed areas, disperse into higher quality habitat areas, and further contribute toward 
the degradation of fauna habitat within the Study Area. Conversely, there is the potential to better control 
feral animal populations in certain patches of vegetation which could provide a benefit to Threatened 
species. 
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Given the prevalence of these species within the existing landscape, it is unlikely that the proposed works 
will result in further introductions of feral vertebrate species. There is potential that habitat modification or 
degradation as a result of construction works may facilitate larger populations of certain introduced species 
in areas where some native species are not able to persist. 

Management measures designed to address potential impacts from weeds and pest fauna are detailed in 
Section 8.2. 

7.1.2.2 Edge Effects 

Edge effects in ecology are identified as any difference in environment between the edge and interior of a 
particular vegetation patch. Environmental characteristics which differ across edges cover many 
components of the environment including atmosphere (e.g., microclimate), vegetation (e.g., structure, 
composition, functioning), fauna and their habitat, and soil (Murcia, 1995). 

Edges and their effects can be created through clearing of vegetation, such as new edges created by roads. 
The distance the effect spreads from the edge, known as edge permeability, can be highly variable and 
depends upon many factors such as vulnerability of the ecosystems, degree of change in land use, intensity 
of this use and chance events (Murcia, 1995). 

Potential environmental impacts to new edges created by the Project are considered to include: 

• Modification of microclimate where new edges are created due to greater penetration of light and 
wind into the vegetation. Temperature extremes are greater, and humidity of air is generally less at the 
edge than in the interior of vegetation. This effect is known to increase in size if vegetation is dense or 
cover is high. Given the degraded nature of vegetation in the Study Area, this is unlikely to be a 
significant impact. 

• Physical disturbance to vegetation at the edge. Ongoing damage to the edge of vegetation may occur 
due to grading and weed control of road edges and vehicle use.  

• Changes to soil properties including compaction of the soil, less organic matter, and higher erodibility. 

• Introduction of weeds and pathogens through mud and dirt which falls off vehicles. 

• Changes to vegetation through the above listed impacts.  

Many of these potential environmental impacts including introduction of weeds and physical disturbance 
to vegetation can be managed through good site practices, vehicle restrictions and implementation of the 
Project CEMP (Appendix G). Rehabilitation of areas no longer used for construction activities will further 
reduce potential impacts and given the degraded nature of the remnant vegetation patches present, any 
edge effects that do occur are unlikely to result in significant impacts to the integrity of these patches. 

Management measures designed to address potential impacts from edge effects are detailed in 
Section 8.2. 
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7.1.2.3 Soil Erosion and Sedimentation 

Removal of vegetation and disturbance to the soil profile through clearing and construction activities can 
lead to soil erosion, which in turn can lead to increased input of sediment into waterways. Increased 
sediment in waterways can lead to siltation of watercourses and a reduction in water quality of creeks, 
rivers, and other drainage lines. Through erosion, important topsoil can be lost, leading to exposure of 
subsoil which often has poor physical and chemical properties. 

Soil erosion and sedimentation will be managed for the Project through the CEMP via measures detailed in 
Section 8.2.4. 

7.1.2.4 Dust Impacts 

Soil exposed through vegetation clearance can lead to dust generation, which in turn settles on adjacent 
vegetation. Dust impacts to vegetation are generally understudied, but can be dependent on the type of 
vegetation, type of dust (e.g. chemical properties or grain size), and total dust load settling on the 
vegetation.  

Dust impacts from the Project are expected to be restricted to vegetation directly adjacent to the access 
tracks and in areas near stockpiles where soil is exposed and can be disturbed through vehicle movement 
and wind erosion. The dust will be chemically inert, and as such, any potential impacts will be physical in 
nature, such as blocking of plant stomata and reduction in light penetration to the leaf surface, potentially 
reducing photosynthetic capacity. This may lead to a reduction in the health and vigour of vegetation 
directly adjacent to tracks.  

To reduce this impact, dust will be managed through the construction phase through dust management 
measures in the CEMP (Appendix G).  

To further protect potential indirect impacts to TECs, a minimum 40 m separation buffer will be applied 
between the Final Project Footprint and TECs.   

7.2 Operations and Maintenance Phase 

Once the construction phase is complete the Project will become operational. As the Project is a wind farm 
development, a key risk for bird and bat MNES is collision with wind turbines. Vehicle strikes are also a risk 
to terrestrial fauna. 

A detailed discussion on potential impacts on MNES relating to vehicle strikes, collisions, barotrauma and 
barrier effects is provided in Section 7.2.1 to Section 7.2.4.  

7.2.1 Vehicle Strikes 

During operation, it is expected that some vehicle activity, including the use of light vehicles, large trucks 
and maintenance equipment will occur on the access tracks within the Study Area. Though the traffic is 
expected to be of low intensity during operations, there is some risk of vehicle strike to terrestrial fauna 
species including medium to large mammals, birds, and reptiles. 

The new tracks will largely follow existing farm tracks that will be of much higher quality. As a result, the 
sight lines will be improved reducing the risk of vehicle strikes compared to those associated with the 
existing farming vehicles. 
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7.2.2 Collisions 

Mortality at wind farms can result from birds or bats colliding with wind turbine blades, towers, nacelles, 
guy cabling, power lines, and meteorological masts. The majority of fatalities appear to result from 
collisions (Grodsky et al., 2011). Drewitt & Langston (2008) identified a range of factors that may influence 
the risk of collisions with such infrastructure, including: 

• physical attributes of a wind turbine (i.e. turbine dimensions, and lighting) 

• species-specific variables (i.e. abundance, flight behaviour, turbine avoidance capacity) 

• biophysical attributes (i.e. landscape position, topography, vegetation type). 

Factors falling under the latter two points are often interrelated and generally highly spatially and 
temporally variable. Proximity to roost locations, migratory flight pathways, and wetlands appear to be 
particularly important factors that influence bird and bat utilisation. 

Data from Australia, Europe, and North America indicate that the risk of collision is likely to be highest in 
any given area or landscape where species most susceptible to collision (i.e., migratory species, raptors, 
swifts, waterbirds, high flying microbats) most frequently occur. The consequence of mortality resulting 
from collision for any given species is largely influenced by the species’ population size and life history traits 
such as longevity and fecundity which combine to determine a species’ capacity to replace individuals lost. 

A collision risk assessment was undertaken for Threatened, Migratory and “at-risk” bird and bat species to 
assess the level or risk for collision with wind turbines based on their likelihood and consequence of 
collision (2024b). At-risk species were those birds identified as flying within RSA height during the BBUS and 
investigated further due to a combination of number of occurrences of observed flights within the RSA 
height range, total count of individuals observed, and/or their status as a listed Threatened or Migratory 
species. The methodology used for the risk assessment was adapted from Lumsden et al. (2019) and the full 
risk assessment is provided as part of Appendix D. Based on the risk assessment, all MNES species were 
found to have an overall Moderate or Minor risk rating. One group of species (microbats) ranked as a High 
risk, though this group does not include any MNES. No species were found to have a Very High risk of 
collision. 

Black-cockatoo species are conservatively identified as having a “moderate” potential for impacts due to 
turbine collision. This risk is based on their likelihood of occurrence in the Study Area and threatened 
status, however they are likely to rarely fly at RSA. Black-cockatoos are considered to fly at or below canopy 
height (i.e. tree- or shrub-height, where applicable) when foraging, and at or just above canopy height 
when in longer-distance transit such as between foraging, roosting and watering areas (Umwelt, 2024c). It 
is considered rare that these species fly more than c. 10 m above canopy height in these instances (Umwelt, 
2024c). RPS (2010) also found during field surveys that Carnaby’s Black-Cockatoo tend to frequent low-lying 
areas of the landscape with flight movements following valleys with woodland vegetation, with 88% of 
species observed as flying below 40 m (n=100 observations), while Ecoscape (2019) found 80% of flocks 
flying <20 m AGL (n=25 observations). EPA (2019) also noted that the Carnaby’s Black-Cockatoo tends to 
follow vegetation corridors, actively avoiding cleared and open areas, which is likely applicable to all black-
cockatoo species found in southwest WA. When crossing areas of expansive open ground (or low 
vegetation such as heaths) black-cockatoos tend to fly close to the ground surface. In circumstances where 
birds are passing across less-expansive cleared areas between patches of remnant trees or isolated 
individual trees (as is present throughout much of the Study Area) they usually maintain a ‘canopy height’ 
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flight path (Umwelt, 2024). Instances where black-cockatoos may otherwise exceed 50 m AGL in flight 
height are likely restricted to evading large predatory raptors such as eagles or when congregating in large 
numbers. While Wedge-tailed eagles were recorded within the Study Area during the field survey program, 
no black-cockatoo species were directly observed within the Study Area over four separate fauna surveys 
and BBUS over a total of 18 survey days. Further, post-commissioning monitoring for the Carnaby’s Black-
Cockatoo at Badgingarra wind farm in 2019 which has a minimum tip height of 20 m AGL recorded no 
collisions with turbines (Ecoscape, 2019), and none were reported at the Warradarge Wind Farm Perth 
during monitoring from 2020 to 2022 (Bright Energy Investments, n.d.). The search method for carcasses as 
Warradarge Wind Farm is not publicly available and Badgingarra wind farm undertook a total of six surveys 
in 2019 at eight reference turbine sites and eight randomised turbine sites using a search area of 250 m x 
250 m. Therefore, the likelihood of these species occurring at RSA is considered to be low. 

7.2.3 Barotrauma 

Barotrauma is a phenomenon in which rapid air pressure changes cause tissue damage to air-containing 
structures, most notably the lungs (Baerwald et al., 2009). Barotrauma can also result in non-lethal injuries 
such as hearing impairments and other internal injuries that may result in bats succumbing to their injuries 
at a later time. No published research to date has shown evidence that wind turbines cause barotrauma in 
bird species. Birds are considered less susceptible to barometric impacts than other volant fauna such as 
bats due to many having anatomical adaptations such as rigid lung structures and exceptionally strong 
capillaries (Lawson et al., 2020). 

There is currently no published information on barotrauma in Australia. One study undertaken in Canada 
found that 90% of bat fatalities involved internal haemorrhaging consistent with barotrauma, and that 
collision with turbine blades accounted for about 50% of the fatalities (Baerwald et al., 2009). However, 
another study found that only 6% of bats collected at a wind farm in Illinois had lesions possibly consistent 
with barotrauma, leading to the conclusion that traumatic injury (i.e., collisions) is the major cause of bat 
mortality at wind farms (Rollins et al., 2012). 

Due to the difficulty in diagnosing barotrauma unless the carcass is examined immediately after death, it is 
possible that cases attributed to barotrauma have been due to traumatic injury associated with direct 
collisions.  

7.2.4 Barrier Effects 

Barrier effects can be caused by wind turbines disrupting links between feeding, roosting and/or nesting 
areas, or diverting flights (including migratory flights) around a wind farm. The mean distance between 
turbines is 700 m, with the shortest distance between turbines being 558 m. 

Species that pass wind farms frequently on migration appear to be of higher concern than other species 
(Hötker et al., 2006). However, these effects on birds, possibly resulting in higher energy consumption or 
injuries as a result of collision, are not yet well known (Schuster et al., 2015).  

There is currently no published information on barrier effects from wind farms in Australia. 

A discussion on the potential barrier effects on MNES associated with the Project is provided for each 
species in Section 9.0. 
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8.0 Avoidance, Mitigation, and Management 
The hierarchy of avoid, minimise, and mitigate has been applied to the design process for the Project, with 
the field survey findings incorporated into the Development Corridor design.  

These principles and the order in which they have been applied are as follows.  

1. Avoid: reducing the Project Area and locating activities to avoid direct and indirect impacts on MNES  

2. Minimise: minimising direct and indirect impacts where they cannot be completely avoided  

3. Mitigate: implementing mitigation and management measures to reduce direct, indirect and 
cumulative impacts  

4. Remediate and rehabilitate: actively remediate and rehabilitate temporary impacted areas to promote 
long-term recovery  

5. Offset (where necessary): provide suitable offsets for activities that result in significant residual impacts 
to MNES even with the implementation of the above principles. 

This section provides further details on the avoidance, mitigation and management measures that have 
been applied to date and that are proposed to reduce the potential Project impact on flora and fauna 
values. Offsets are described in Section 10.0. 

8.1 Avoidance 

8.1.1 Consideration of ecological values in determining the Project Area and 
Development Corridor 

The Study Area and Additional Survey Area of the Project have been subject to an ecological constraints 
analysis, the purpose of which was to identify flora and fauna values with varying sensitivity levels and 
environmental significance. This early process facilitated the identification and avoidance of potentially 
significant flora, vegetation, and fauna habitat types during the preliminary design stage of the Project. 

Numerous Project design iterations were undertaken with consideration for ecological values identified and 
mapped during the field survey program. As no Threatened flora species were recorded during flora and 
vegetation surveys, avoidance measures focused on avoiding areas of the Good or better condition native 
vegetation and areas mapped as Eucalypts of the Western Australian Wheatbelt TEC. The initial design 
required over 40 hectares of native vegetation clearing, however, through an iterative design process the 
total native vegetation clearing has been reduced by over 80% to 7.41 ha of native remnant vegetation and 
0.98 ha of planted native vegetation. 

Additionally, an area of 2,830 ha (now referred to as the Additional Survey Area) was removed from the 
Project Area, corresponding to a 30% overall reduction in the Study Area which resulted in the avoidance 
of:  

• any potential impacts to a total of 216.5 ha of Eucalypts of the Western Australian Wheatbelt TEC  
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• 234.3 ha of native vegetation in Good to Very Good condition  

• Areas where direct observations of Carnaby’s Black-cockatoo individuals were recorded 

• locations of most secondary evidence for conservation significant species.  

Within the current Study Area, all remaining native vegetation is of Degraded condition, with only a single 
small patch of Good condition vegetation located in the east of the Study Area (Figure 6.4), which will be 
avoided. Areas mapped as Eucalypts of the Western Australian Wheatbelt TEC or areas with native 
vegetation in ‘Good’ condition have been wholly avoided by the Project’s Development Corridor. 

Design iterations incorporated avoidance mapping for potential fauna habitat considered to be of 
importance to conservation significant species. As a result of the reduction in Study Area, the largest and 
most intact remnant habitat patch consisting of Good to Very Good condition native vegetation, with the 
highest quality fauna habitat and direct observations of cockatoos, has been wholly avoided (approximately 
229 ha). As part of further design reviews, almost all intact native vegetation representing conservation 
significant fauna habitats has been avoided with no trees containing hollows with active or historical 
evidence of black-cockatoo use being proposed for clearing and all clearing being restricted to trees or 
vegetation at the perimeter of existing degraded patches. 

Additional aspects that have been considered as part of the Indicative Project Footprint and Development 
Corridor design include: 

• Locating infrastructure within cleared agricultural land as much as possible. 

• Avoiding areas with higher foraging value for black-cockatoos to reduce likelihood of turbine collision. 
This includes removing turbines from the Additional Survey Area and from the eastern part of the Study 
Area where there are larger areas of higher foraging habitat value. This minimises the potential that 
turbines in this area might reduce utilisation of this foraging habitat by black-cockatoos. It also further 
reduces the already low likelihood of turbine strike in this area. 

• Providing a minimum turbine tip height of 49 m AGL. This minimises risk of turbine strike for black-
cockatoo species which typically fly at canopy height and along areas of remnant vegetation in areas of 
lower topographic relief.  

• Minimising creek crossings as part of the design, and where crossings are necessary utilising existing 
crossings so that clearing of riparian vegetation is reduced as far as possible. 

8.1.2 Micro-siting 

The Final Project Footprint will occupy a considerably smaller footprint than that represented by the 
Development Corridor (approximately 30%). Whilst the Project will seek to avoid and minimise clearing 
impacts to all habitat types during the detailed design phase of the Project, the infrastructure layout within 
the Development Corridor will be further refined to:  

• Avoid clearing of Rank 1 (trees with activity at hollow observed) and Rank 2 (trees with hollows of 
suitable size with chew marks visible) black-cockatoo breeding trees  
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• Minimise disturbance of: 

o Rank 3 (Potentially suitable hollow visible but no chew marks present at entrance; or potentially 
suitable hollow suspected to be present) black-cockatoo breeding trees 

o higher-quality foraging habitat 

o riparian zones 

o mapped Threatened species habitat. 

In addition, pre-clearing surveys will be undertaken within any areas of potential habitat that have not yet 
been surveyed for the Threatened fauna species known and likely to occur within the Development 
Corridor to inform the micro-siting process. No targeted pre-clearing surveys for threatened flora is 
required due to the low likelihood of occurrence in the Project Development Corridor. 

8.2 Mitigation and Management 

The Project will be governed by a CEMP which will include a management approach and actions to limit and 
reduce the potential impacts on fauna, including threatened species (Section 8.2.3) and is provided in 
(Appendix G). Operational impacts to birds and bats will be managed through a Bird and Bat Adaptive 
Management Plan (BBAMP). A preliminary BBAMP has been developed to support this referral and a copy 
is provided in Appendix D. 

8.2.1 Native Vegetation and Fauna Habitat Clearing 

The Project CEMP will include provisions to limit and reduce potential impacts to vegetation during clearing 
and other activities. Vegetation management measures will include: 

• Personnel involved in native vegetation clearing activities will be required to undertake internal Project 
specific land clearing training which will outline regulatory requirements, management actions or 
controls to be implemented, and weed and pest management. 

• Approved native vegetation clearing area boundaries will be demarcated prior to clearing, and clearing 
of remnant native vegetation will not exceed 7.41 ha of remnant native vegetation and 0.98 ha of 
planted native vegetation. 

• Known black-cockatoo nesting trees within 50 m of clearing boundaries will be clearly tagged as “No-go 
zone” prior to clearing. This could be in the form of flagging or fencing. 

• Areas planned for native vegetation clearing will be inspected for native fauna immediately prior to 
undertaking land clearing by a suitably qualified fauna spotter. This will include ensuring that no trees 
being removed are housing black-cockatoos, chicks, or eggs. Where conservation listed fauna are 
encountered, these will be reported to the Senior Environmental Advisor immediately. 

• Where trees are authorised to be cleared, they will be felled away from areas of retained native 
vegetation as safe and practicable. Where trees unavoidably fall into retained areas, they will be left in-
situ. 
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• Vegetation clearing will be undertaken progressively and in stages so that only a small subset of the 
Project footprint is impacted at any one time. The clearing will be undertaken towards adjacent native 
vegetation to allow fauna (such as the Chuditch and Red-tailed Phascogale) to move into adjacent 
native vegetation ahead of the clearing activity. 

• Topsoil stockpiles will include signage that identifies the source of the stockpile, the date it was 
stockpiled and the volume of the stockpile. 

• Topsoil stockpiles will be protected with cleared scrub, vegetation or otherwise treated as required to 
minimise wind erosion. 

• Following the completion of each clearing event, the location and extent of areas cleared will be 
recorded via GPS / survey and reported within a centralised dataset. 

8.2.2 Biosecurity (Weed and Disease Risk Management) 

Management of the spread or introduction of weeds is an indirect potential impact of the Project, which 
can impact the integrity and longevity of vegetation communities, ecological communities and Threatened 
species. It is considered that the risk of these potential impacts can be appropriately mitigated and 
managed through appropriate site management practices.  

Weed and disease management will be included in the CEMP and will include the following measures:  

• All ground disturbing plant and equipment will enter site clean and free of weeds or dieback. 

• Upon arrival to site, ground disturbing plant and equipment will be subject to a weed and seed 
inspection prior to entry. A record of the inspection details and whether the plant / equipment has 
been deemed to be weed and seed free will be retained. 

• Where plant and equipment does not pass the weed and seed inspection, the plant / equipment shall 
be further cleaned at a dedicated wash down area and re-inspected. 

• Weed infested areas that are identified will be avoided where practicable. 

• Prior to leaving weed infested areas, the plant and equipment will be brushed down. 

• Prior to entering the Study Area, the origin of fill material will be determined and certified where 
applicable. Where practicable, the fill should be from a quarry (i.e. not reused from another site) that 
has a Dieback Management Plan in place. 

8.2.3 Fauna Management 

The Project CEMP will include provisions to limit and reduce potential impacts on fauna. Primary objectives 
of the plan will be to: 

• ensure the clearing of habitat does not exceed the approved disturbance limit of 7.41 ha of remnant 
native vegetation and 0.98 ha of planted native vegetation 

• prevent injury or mortality to fauna during all Project phases 

• maintain fauna corridors/movement through the Project 
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• ensure the Project does not exacerbate threats to fauna habitat including invasive weeds, pest animals 
and bushfire. 

Dependent on the Final Project Footprint, a range of mitigation measures will be employed on the Project 
to limit and reduce the potential direct and indirect impacts identified in Section 6.5.4. These are presented 
below. 

• The following general measures to limit and reduce habitat loss and fauna mortality will be 
implemented:  

o Vegetation clearance areas will be clearly demarcated to avoid over-clearing within mapped 
habitat. 

o No-go zones within the Study Area will be clearly documented, including threatened species habitat 
that is mapped within the Development Corridor and removal is not required for the Project.  

o Measures to protect and recover fauna encountered during vegetation clearing will be outlined, 
including the presence of qualified fauna spotters. 

o Preclearance searches of habitat will be undertaken prior to clearing by a qualified fauna spotter, 
with habitat features/trees clearly identified and searched for fauna.  

o Micro-siting of Project infrastructure will aim to retain habitat trees where possible. 

o Habitat trees within the Final Project Footprint that can be safely retained will be marked with 
flagging tape and avoided. 

o Fauna welfare procedures will be outlined, including operational and compliance reporting 
procedures for injured and/or dead wildlife. 

o Measures to replace/relocate habitat and resources that will be unavoidably lost will be outlined, 
including rehabilitation procedures for the decommissioning of temporary construction areas if 
those areas are not otherwise useful to the ongoing land use. 

o Training/information requirements will be in place for all personnel working on the Project, 
including but not limited to inductions, daily toolbox talks and/or site walk overs which discuss the 
management measures or risks of a particular locations. 

• The following measures will be implemented to limit impacts on MNES fauna species:  

o Preclearance searches will be undertaken by a licenced fauna spotter prior to and during clearing 
activities within remnant vegetation types and should include denning habitat for the Chuditch and 
Red-tailed Phascogale. 

o Where Chuditch or Red-tailed Phascogale are found during pre-clearance surveys, a no-go zone will 
be established and the area avoided until the individuals have naturally dispersed. 

o Where habitat features such as existing hollow logs cannot be retained in-situ during land clearing, 
they will be relocated to adjacent areas of suitable habitat if safe and practicable. 

o Fauna spotters will be present during all native vegetation clearing to ensure that no trees being 
removed are housing black-cockatoos, chicks, or eggs. 
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o A targeted assessment of all unassessed potential breeding trees for black-cockatoos will be 
undertaken within the Final Project Footprint. 

o No Rank 1 (trees with activity at hollow observed) and Rank 2 (trees with hollows of suitable size 
with chew marks visible) trees will be removed. If identified within 50 m of a clearing front, these 
trees will have a no-go zone established around their perimeter in the form of fencing or flagging.  

o Disturbance of Rank 3 (potentially suitable hollow visible but no chew marks present at entrance; 
or potentially suitable hollow suspected to be present) trees will be minimised through micro-siting 
where practicable. Where it is discovered that a Rank 3 tree has been used or is in active use for 
nesting by black-cockatoos, a no-go zone will be established around the tree and the tree will not 
be cleared until the chick has naturally fledged and the breeding pair vacated. 

o Vegetation clearing will be halted in areas where black-cockatoo species are located, and clearing 
will not resume until the species leaves the location on its own accord.  

o Construction and operation personnel will be educated on the potential presence for fauna, in 
particular black-cockatoos, Chuditch and Red-tailed Phascogale. 

• The following additional mitigation measures will be implemented to limit and reduce indirect impacts 
(noise, dust, light emissions and traffic) to fauna: 

o restriction of construction hours to daylight periods where possible 

o consideration of plant and equipment types, including muffler design and the use of alarms 

o dust suppression techniques to minimise generation of duct (e.g., watering access roads) 

o speed limits on access roads, informed by appropriate signage as required 

o the inclusion of points of egress in any excavation areas that are left open for more than one night 

o progressive clearing, limiting exposed areas to the immediate work zones 

o consideration to the type and use of lighting (e.g., shielded lights on buildings, directing lighting 
away from habitat) 

o installation of signage which includes information such as wildlife presence in TECs where a 
threatened species is identified 

o where encountered, personnel shall keep a distance from fauna and not harm or trap them 

o where injured fauna is encountered, the Wildcare Helpline (08 9474 9055) will be immediately 
contacted, and the Work Area Supervisor notified. 

• The following general measures to limit and reduce the potential for introduction or spread of invasive 
pest species will be implemented: 

o all waste storage containing food waste will have closeable lids that can be secured shut to avoid 
attracting fauna 

o a carrion removal program will be implemented to minimise the attraction of scavenging fauna 
should any turbine collision with a bird or bat occur 
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o site induction training will highlight the importance of pest management 

o the site will be kept in a general tidy and clean condition during construction. 

8.2.3.1 Bird and Bat Adaptive Management Plan 

Monitoring and management actions relating to birds and bats will be undertaken in accordance with a 
Project BBAMP. The strategy of the BBAMP is to monitor and mitigate the potential impacts of turbine 
strike on birds and bats via trigger based, adaptive management. Pre- and post-commissioning monitoring 
of bird and bat activity (including flight behaviours) is a key requirement of the plan, to inform a risk profile 
for each turbine. This strategy leads to direct and tailored management actions, applied at the appropriate 
locations and times.  

Further detail on this plan is provided in the Preliminary Bird and Bat Adaptive Management Plan 
(Appendix D) which will be finalised into a Project Bird and Bat Adaptive Management prior to 
commissioning of the Project. It is anticipated that finalising and implementing the BBAMP in consultation 
with DBCA will be a condition of the development approval under the Planning and Development Act 2005. 

8.2.4 Erosion and Sediment Control 

The potential impacts of erosion and sedimentation will be mitigated and managed through the measures 
listed in the Project CEMP (Appendix G). This will include the establishment of temporary erosion and 
sediment control until construction is complete or exposed areas have been rehabilitated to prevent the 
sedimentation of waterways within the Study Area. 
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9.0 Significant Impact Assessments 
Significant impact assessments against the criteria outlined in the Matters of National Environmental 
Significant: Significant Impact Guidelines 1.1 (Department of the Environment, 2013) are presented in the 
following sections. Significant impact criteria outlined in Department of Environment (2013) have been 
utilised according to the conservation status under the EPBC Act for each ecological community or species. 
Only ecological communities or species recorded within the Study Area or ranked as having a Moderate, 
High or Known likelihood of occurring have been assessed. 

9.1 Eucalypt Woodlands of the Western Australian Wheatbelt TEC 

The Eucalypt Woodlands of the Western Australian Wheatbelt TEC is listed as Critically Endangered under 
the EPBC Act. 

9.1.1 Distribution and Description 

The TEC is found within the Wheatbelt region of WA from the Darling Range to the Great Western 
Woodlands and were once extensive but now occur as mostly small remnants scattered across their former 
range. The Eucalypt Woodlands TEC is found on flatter landscapes and lower rises of the Wheatbelt 
(Department of the Environment, 2015a).  

The TEC is characterised by Eucalypts as the dominant species that typically have a single trunk and occur 
as a complex mosaic involving approximately 30 species. Tree species present can vary from patch to patch 
and the native understory is diverse and highly variable, ranging from largely bare to grassy to herbs and 
wildflowers to shrubby. Woodlands of the Wheatbelt dominated by mallee trees, non-eucalypts, limited to 
granite or rock outcrops and higher elevations, sparse canopy cover under 10%, or very small remnants and 
patches that are degraded condition are not included in this TEC. Patches dominated by Jarrah or Marri 
that extend into the Wheatbelt are also not included (Department of the Environment, 2015a). 

9.1.2 Threats 

Known and potential threats to this TEC as outlined in the conservation advice include (Department of the 
Environment, 2015a): 

• Clearance of native vegetation. 

• Loss of habitat for key native species. 

• Fragmentation into smaller, disconnected patches. 

• Weed invasion. 

• Impacts from pest animals. 

• Inappropriate application of chemicals, including inorganic fertilisers to create improved pastures; or 
pesticide/herbicide spray drift from agricultural lands adjacent to a patch. 
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9.1.4 Potential Project Impacts and Key Mitigation Measures 

The Project has avoided any direct impacts to the Eucalypt Woodlands of Western Australian Wheatbelt 
TEC by siting all infrastructure outside of areas mapped as TEC with no proposed clearing of these patches. 
Project infrastructure is also located at least 40 m away from the edges of all patches. 

Potential Project related indirect impacts relevant to the TEC include: 

• further weed and pest incursion 

• introduction or spread of plant diseases such as Phytophthora sp. dieback 

• increased edge effects 

• elevated dust. 

Management measures to address the above indirect impacts are summarised in Section 8.2. 

9.1.5 Assessment Against Significant Impact Criteria 

An assessment of the significance of impacts to this TEC under the Significant Impact Guidelines 1.1 – MNES 
(Department of the Environment, 2013) is provided in Table 9.2. The assessment identified that the Project 
is unlikely to have a significant impact on the Eucalypt Woodlands of the Western Australian Wheatbelt 
TEC. 
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9.2 Threatened Black-Cockatoo Species 

The three species of black-cockatoo are listed under the EPBC Act as follows:  

• Forest Red-tailed Black-Cockatoo (Calyptorhynchus banksii naso): Vulnerable  

• Baudin’s Black-Cockatoo (Zanda baudinii): Endangered  

• Carnaby’s Black-Cockatoo (Zanda latirostris): Endangered. 

As well as the Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Department of the Environment, 2013), the following documents were also considered:   

• Referral Guideline for 3 WA Threatened Black Cockatoo Species (DAWE, 2022),  

• Relevant recovery plans for each species (DEC, 2008; DEPAW, 2013a):  

o Forest Red-tailed Black-Cockatoo and Baudin’s Black-Cockatoo have similar feeding and breeding 
requirements and face similar threats, there is a single recovery plan for these ‘Forest Black 
Cockatoos’ (DEC, 2008).   

o A separate recovery plan was developed for Carnaby’s Black-Cockatoo in 2013, with an intended 
10-year period (DPAW, 2013a).  

• Species Profile and Threats Database (SPRAT) database for each species.   

The following sections describe the distribution and habitat requirements, threats, and occurrence and 
potential habitat in the Study Area and broader region. Separate significant impact assessments for each of 
the three species against criteria in the Significant Impact Guidelines 1.1 (Department of the Environment, 
2013) is provided in Section 9.0. 

9.2.1 Distribution and Habitat Requirements 

The Forest Red-tailed Black-Cockatoo is endemic to the south-west of Western Australia, from around 
Gingin in the north, east to Mount Helena, North Bannister and Mount Saddleback, and south to around 
Albany (Johnstone & Storr, 2004). In recent years there appears to have been a distinct expansion of the 
range of this species on to the Swan Coastal Plain, including many suburbs within the Perth metropolitan 
area, as well as east into the Wheatbelt region. The species is generally restricted to areas of Jarrah-Marri 
forest, farmlands with remnant trees and urban landscapes.  

Forest Red-tailed Black-Cockatoos are currently considered not to undergo regular migration, but may take 
seasonal movements in response to food resource and water availability (DCCEEW, 2024b). Larger home-
ranges for the species have been associated with the flock moving between multiple smaller foraging sites, 
often travelling along and making use of vegetation in road verges (Rycken et al., 2022). Daily movements 
averaged 16.41 km for the flock with the larger home-range, with several days showing a movement of 
more than 20 km. A flock with a smaller home-range of 6.02 km2, based in larger areas of remnant 
vegetation, travelled only 4.96 km per day on average. 
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Baudin’s Cockatoo is endemic to the south-west of Western Australia, from around Perth to around Albany. 
Similar to the Forest Red-tailed Black-Cockatoo, there appears to have been an expansion of the range of 
this species on to the Swan Coastal Plain in recent years, including many suburbs within the Perth 
metropolitan area. It is generally restricted to areas of Jarrah-Marri forest and farmlands with remnant 
trees or pine plantations.  

In a study that compared the movement ecology of Baudin’s Black-Cockatoos in urban/peri-urban regions 
and the forest region, Rycken et al. (2021) found that flock sizes were significantly larger in forested areas. 
While the study did not consider movement within the agricultural matrix (such as the Study Area) it might 
be expected that, given the fragmentation of native vegetation, agricultural areas would more likely reflect 
the urban/peri-urban landscape structure and, therefore, generally support smaller black-cockatoo flock 
sizes than the forested areas to the west. Baudin’s Black-Cockatoos in urban or peri-urban areas have 
smaller flock sizes (<50 birds) than in forested areas (200+ birds) and undertake smaller daily movements 
(3.42–6.89 km) compared with flocks in the forest (9.44 km) (Rycken et al., 2021). 

The Forest Red-tailed Black-Cockatoo and Baudin’s Black-Cockatoo are both diurnal granivores, feeding 
predominantly on the seeds of Jarrah and Marri (Johnstone et al., 2013a; Johnstone & Kirkby, 2019) though 
they have also adapted to foraging on urban (introduced) plant species. They are reliant on large tree-
hollows in eucalypts (especially Marri) for breeding (DCCEEW 2024b, 2024g; Johnstone et al., 2013b). The 
Forest Red-tailed Black-Cockatoo may preferentially use hollows that are in close proximity to each other, 
rather than hollows throughout the landscape (Johnstone et al., 2013a). 

Carnaby’s Black-Cockatoo is endemic to south-western Western Australia, from Kalbarri in the north, east 
to Merredin and Ravensthorpe, and then further east along the south coast to the Esperance area 
(DCCEEW, 2024h; Johnstone & Storr, 1998). They breed (July to December) predominantly in the east of its 
range with a migration to coastal areas in the non-breeding period. In recent years, however, the species 
has expanded its breeding range westward and south into the Jarrah-Marri forests of the Darling Scarp and 
into the Tuart forests of the Swan Coastal Plain (DCCEEW, 2024h). Carnaby’s Black-Cockatoo are heavily 
reliant on areas of Banksia woodland and proteaceous shrubland/heath for foraging (DCCEEW, 2024h; 
Johnstone & Storr, 1998).  

A study of GPS-tagged Carnaby’s Black-Cockatoos at Coomallo Creek (200 km north of Perth) and Borden 
(350 km southeast of Perth) found that breeding birds foraged over two main periods of the day: 6–9 AM 
and 3–6 PM, separated by a period of day roosting (Riley et al., 2023). Each day, birds travelled on average 
5.98 km from the breeding site, (up to a maximum of 13.55 km) in order to forage at Borden, and 6.4 km 
per day (up to a maximum of 11.11 km) to forage at Coomallo Creek. Birds at Borden were noted to show 
clear movement paths along roads when transiting daily between patches of habitat. Similarly, birds 
tracked in the Pinjar Pine Plantation showed that birds avoided built-up urban areas and cleared land, 
preferring to move along vegetated areas, including road verges, parks and remnant patches. When 
travelling over cleared areas, birds flew faster and transited more quickly (Shephard & Warren, 2018). 
These flight path behaviours are likely to be similar for all black-cockatoo species found in southwest WA. 

Carnaby’s Black-Cockatoo are diurnal granivores, feeding predominantly on the seeds of the Proteaceae 
(especially banksias), but are also known to feed on a very wide variety of plants, including non-native 
ornamentals and plantation species such as pine (DCCEEW, 2024h; DPAW, 2013a; Groom, 2011; Johnston 
et al., 2016; Valentine & Stock, 2008). They are reliant on large tree-hollows in eucalypts (especially smooth 
barked species such as Wandoo and Salmon Gum) for breeding (DCCEEW, 2024h; Johnstone & Storr, 1998; 
Saunders, 1974). 
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9.2.2 Threats 

Key threats to the Forest Red-tailed Black-Cockatoo and Baudin’s Black-Cockatoo are habitat loss, habitat 
degradation, nest hollow shortage, and competition for available nest hollows from other parrots and feral 
honeybees (DCCEEW, 2024b, 2024g). Feral honeybees (Apis mellifera) pose a significant threat to the ability 
of black-cockatoo species to survive and breed, and hollow invasion by feral honeybees is likely to increase 
with the southward movement of bees in response to the predicted warmer climate in south-west WA 
(Department of Environment and Conservation (DEC), 2008). 

Key threatening processes for Carnaby’s Black-Cockatoo include habitat loss, habitat degradation, nest 
hollow shortage, and competition for available nest hollows from other parrots and feral honeybees, illegal 
shooting, and illegal trade (Burbidge, 2004; DCCEEW, 2024h). As per the species’ SPRAT database, other 
recognised potential threats to the species include: 

• Decline in tree health due to Phytophthora cinnamomi or 'dieback' (root rot). 

• Decreasing rainfall, changes to rainfall patterns and higher temperatures in the south-west of Western 
Australia due to climate change. 

• Fire events leading to loss of productive foraging habitat. 

• Vehicle strike. 

• Low rate of recruitment which is likely to limit the ability to sustain or recover numbers. 

While the above threatening processes are not specified for the Forest Red-tailed Black-Cockatoos or 
Baudin’s Black-Cockatoos, it is likely that these same processes also apply. 

9.2.3 Occurrence and Potential Habitat in the Study Area and Broader Region 

Within the broader region, there is approximately 27,255 ha of land managed and protected for 
conservation purposes within a 20 km radius of the Study Area and approximately 9,268 ha within a 12 km 
radius (DBCA, 2024). Much of this land consists of the Lol Gray State Forest and Dryandra Woodland 
National Park located to the north of the Study Area, which have a number of records for these species in 
the eBird (Cornell Lab of Ornithology, 2024) database and is known to contain habitat species suitable for 
black-cockatoo foraging, breeding, and roosting. 

The WA Department of Primary Industries and Regional Development has mapped a total of 49,139 ha of 
native vegetation within a 20 km radius of the Study Area, and 19,934 ha within a 12 km radius (DPIRD, 
2023), much of which is located within the lands managed and protected for conservation captured above 
but also includes remnant roadside vegetation and native vegetation occurring within freehold land. 

To understand the occurrence of black-cockatoos within the Study Area, surveys were undertaken in 
accordance with the EPA (2020) Technical Guidance for Terrestrial Vertebrate Surveys, while ecological 
values were based on the definitions of breeding, foraging, and roosting habitat as per the DAWE (2022) 
EPBC Act referral guideline (Appendix B). These were later refined to targeted fine-scale mapping within 
areas of the Indicative Project Footprint using the BCE (2020) method which adapts and expands upon the 
DAWE (2022) EPBC Act referral guidelines for scoring black-cockatoo habitat (Appendix C). This fine-scale 
mapping was initially completed for a previous iteration of the Indicative Project Footprint and the 
assessment area now covers approximately 60% of the current Indicative Project Footprint (Figure 4.2).  
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A desktop assessment of records within the region surrounding the Project was also undertaken to 
understand species’ utilisation and occurrence in the wider area. The outcomes of these assessments are 
summarised below. 

9.2.3.1 Forest Red-tailed Black-Cockatoo 

• The Forest Red-tailed Black-Cockatoo is known to occur within the Study Area from the presence of 
aged foraging material for the species found during targeted habitat assessments in 2024. Five records 
of foraging material were identified, with most of these aged as “very old” and likely to be greater than 
one or two years since foraging. Individuals were not recorded within the Study Area during four 
surveys over a total of 18 days. 

• The Forest Red-tailed Black-Cockatoo was recorded in the Additional Survey Area outside of the Study 
Area during the fauna survey conducted by Western Wildlife, with a small flock of probably two birds 
heard in the southern part of the Additional Survey Area in Eucalypt Sheoak woodland. No evidence of 
foraging was recorded during this survey event despite the abundance of Marri, a favoured food-plant 
(Western Wildlife, 2024), and scant evidence found during the targeted habitat assessments further 
indicate that the species is unlikely to occur in large flocks or as a resident of the Study Area. 
The Additional Survey Area has been removed from the Project to avoid potential impacts to the area 
where this species was recorded. 

• Approximately 60% of the Indicative Project Footprint was subjected to the detailed fauna habitat 
assessment (Umwelt, 2024a), in which a total of 109 trees met the suitable or potential nest tree 
criteria of DBH greater than 500 mm. Of these 109 trees assessed, no trees with active or historical 
evidence of nesting were found (Rank 1 or 2 trees), five Rank 3 trees containing potentially suitable 
hollows were identified, and the remaining trees did not have potentially suitable hollows (Rank 4 and 
5). The remaining unassessed areas proposed for clearing will be subject to targeted survey and all 
Rank 1 or 2 trees will be avoided. No direct or indirect evidence of breeding was found within the 
Indicative Project Footprint during the targeted mapping for black-cockatoo species.  

• There was no direct or indirect evidence (e.g. guano deposits or discarded feathers) of roosting found 
within the Indicative Project Footprint.  

• The DBCA roosting sites dataset for black-cockatoos holds no records of roosting sites for the Forest 
Red-tailed Black-Cockatoo (DBCA, 2019b). Records of the species in the DBCA (2023a), Atlas of Living 
Australia (2024), and eBird (Cornell Lab of Ornithology, 2024) databases occur to the east of the Study 
Area in the township of Narrogin, and to the north in the Dryandra Woodland National Park and Lol 
Gray State Forest conservation mosaic which are dated within the last 6 years. Habitat comprising of 
Marri, Flooded gum and York gum woodlands occur within the Study Area, providing potential areas of 
breeding, roosting and refuge; however, habitats within the broader region may be more suitable than 
habitats within the Study Area and the species is unlikely to be concentrated in the Study Area. 

• Based on the assessment, the Forest Red-tailed Black-Cockatoo is a seasonal visitor to the Study Area 
likely to forage and/or roost and may breed in large tree hollows, however no evidence of roosting or 
breeding was recorded within the Indicative Project Footprint as noted above. 

The extent of native vegetation considered to be potential foraging habitat that may be cleared within the 
Study Area is summarised in Table 9.3 and Table 9.4. Breeding trees have not been assessed for the whole 
Indicative Project Footprint, but based on data available the Project commits to not removing any Rank 1 or 
Rank 2 trees, and minimising impact to Rank 3 trees. 
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9.2.4 Other Impacts 

The potential for turbine collision during the operational phase has also been assessed for black-cockatoos. 
As outlined in Section 7.2.2, the likelihood of turbine collision is considered to be low due to the available 
information on flight behaviours for the species and the results of mortality monitoring at other wind farms 
such as: 

• Black-cockatoos are considered likely to fly at or below canopy height (i.e. tree- or shrub-height, where 
applicable) when foraging, and at or just above canopy height when in longer-distance transit such as 
between foraging, roosting and watering areas. It is considered that the flight height for these species is 
typically up to c. 10 m above canopy height in these instances (Umwelt, 2024c). 

• RPS (2010) found that Carnaby’s Black-Cockatoo tend to frequent low-lying areas of the landscape with 
flight movements following valleys with woodland vegetation with 88% of observations for the species 
as flying below 40 m (n=100 observations). EPA (2019) also noted that the Carnaby’s Black-Cockatoo 
tends to follow vegetation corridors, actively avoiding cleared and open areas. When crossing areas of 
expansive open ground (or low vegetation such as heaths) black-cockatoos tend to fly close to the 
ground surface. This is likely applicable to all black-cockatoo species found in southwest WA.  

• Instances where black-cockatoos may otherwise exceed 50 m AGL in flight height are likely restricted to 
evading large predatory raptors such as eagles or when congregating in large numbers. While Wedge-
tailed eagles were recorded within the Study Area during the field survey program, black-cockatoos 
were not directly observed and only recorded via secondary and aurally records over four separate 
fauna surveys and BBUS over a total of 18 survey days. 

• Post-commissioning monitoring for the Carnaby’s Black-Cockatoo at Badgingarra wind farm in 2019 
recorded no collisions with turbines (Ecoscape, 2019), and none were reported at the Warradarge Wind 
Farm Perth during monitoring from 2020 to 2022 (Bright Energy Investments, n.d.). For both of these 
projects the minimum tip height was lower than the proposed Narrogin Wind Farm so the risk of 
impacts from this project is relatively lower. The search method for carcasses as Warradarge Wind 
Farm is not publicly available and Badgingarra wind farm undertook a total of six surveys in 2019 at 
eight reference turbine sites and eight randomised turbine sites using a search area of 250 m x 250 m. 

9.2.5 Assessment Against Significant Impact Criteria 

An assessment of the significance of impacts to the three black-cockatoo species under the Significant 
Impact Guidelines 1.1 – MNES (Department of the Environment, 2013a) is provided in Table 9.9, 
Table 9.10, and Table 9.11. The assessment identified that the Project is unlikely to have a significant 
impact on any of these species.  
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9.3 Chuditch 

The Chuditch is listed as Vulnerable under the EPBC Act and has been assessed against the relevant 
Significant Impact Guidelines for Vulnerable species.   

The significant impact assessment presented here considers the Significant Impact Guidelines 1.1 
(Department of the Environment, 2013), the National Recovery Plan (DEC, 2012) and the SPRAT database.  

The presence of suitable den and refuge sites, predators, and sufficient prey biomass are the important 
considerations in assessing potential impacts to the Chuditch.  

The following sections describe the distribution and habitat requirements, threats, and occurrence and 
potential habitat in the Study Area and broader region.  The significant impact assessment undertaken for 
the Chuditch against criteria in the Significant Impact Guidelines 1.1 (Department of the Environment, 
2013) is provided in Table 9.13. 

9.3.1 Distribution and Habitat Requirements 

The Chuditch is a nocturnal, terrestrial carnivore, feeding mainly on smaller vertebrates (e.g., reptiles, birds 
and mammals) and large invertebrates (Burbidge, 2004; Van Dyck & Strahan, 2008). During the day, 
Chuditch shelter in dens; predominantly hollow logs and earth burrows (Van Dyck & Strahan, 2008).  

The Chuditch is a wide-ranging resident in Marri-Jarrah forest of south-west Western Australia and also in 
heaths and eucalypt woodlands of the eastern wheatbelt and goldfields (Van Dyck & Strahan, 2008). This 
species was formerly distributed throughout much of western and inland Australia, but its range has 
contracted to the region approximately south-west of a line between Shark Bay and Esperance. 

Chuditch use a range of habitats including forest, mallee shrublands, woodland and desert. The densest 
populations have been found in riparian jarrah forest. Chuditch require adequate numbers of suitable den 
and refuge sites (horizontal hollow logs or earth burrows) and sufficient prey biomass (large invertebrates, 
reptiles, and small mammals) to survive (DEC, 2012). Chuditch have a large home range, with females in the 
deeper south-west occupying 55–120 ha and males ranging over 400 ha or more (Van Dyck & Strahan, 
2008). Further east, Rayner et al., (2012) found that Chuditch in the Forrestania area occurred at an 
average density of 0.039 individuals/km2, with home ranges as small as 189 ha (a female) and as large as 
2,125 ha (a male). 

They are capable of travelling long distances in a short amount of time and even at their most abundant, 
Chuditch are generally present in low numbers. For this reason, they require habitats that are of a suitable 
size and not excessively fragmented (DEC, 2012).  

9.3.2 Threats 

DEC (2012) identified the following as being the major threats to Chuditch: 

• Land clearing, particularly of riparian vegetation, and the removal of suitable den logs and den sites 
from Chuditch habitat. 

• Predation by, and competition from, foxes and feral cats. 
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9.4 Red-tailed Phascogale 

The Red-tailed Phascogale is listed as Vulnerable under the EPBC Act and has been assessed against the 
relevant Significant Impact Guidelines for Vulnerable species.   

The significant impact assessment presented here considers the Significant Impact Guidelines 1.1 
(Department of the Environment, 2013) and the current conservation advice for the species (TSSC, 2016).  

The following sections describe the distribution and habitat requirements, threats, and occurrence and 
potential habitat in the Study Area and broader region.  The significant impact assessment undertaken for 
the Red-tailed Phascogale against criteria in the Significant Impact Guidelines 1.1 (Department of the 
Environment, 2013) is provided in Table 9.15. 

9.4.1 Distribution and Habitat Requirements 

The Red-tailed Phascogale is a primarily nocturnal and semi-arboreal species which breeds in trees or fallen 
log hollows, grasstree skirts, and stumps, and are known to spend a considerable amount of time foraging 
on the ground (TSSC, 2016). They are opportunistic predators that feed on a wide range of invertebrates 
and may also consume small birds or mammals. The majority of the range of this species overlaps the 
southern wheatbelt and as such the population is fragmented, often occurring in isolated areas (Maxwell et 
al., 1996). They breed during a brief 3-week period of July each year and due to the semelparous (annual 
male die-off) life history, are considered more susceptible to local extinction due to stochastic events or 
threats (DCCEEW, 2024e). 

The species is known to favour Wandoo or York Gum woodlands with Rock Sheoak but also uses other 
habitats including shrublands (Short et al., 2011; Woinarski et al., 2014). Specifically, they have been found 
to be present in upland sites dominated by Wandoo and Rock Sheoak, lowland sites such as river flats or 
lake fringes associated with York Gum and/or Swamp Sheoak or Swamp Sheoak and stags, as well as sites 
consisting of a mixture of both (Short et al., 2011). Short et al. (2011) found that canopy density in areas 
where the species were found tends to be higher and exhibit greater connectivity. Their home-range is 
from 1.5-8 ha and young will disperse once weaned to establish their own home ranges.  

9.4.2 Threats 

Threats to the recovery of the Red-tailed Phascogale identified in current conservation advice include 
(TSSC, 2016): 

• Predation by feral cats 

• Predation by foxes 

• Habitat loss and fragmentation 

• Climate change 

• Frequent, intense fires. 
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9.4.4 Assessment Against Significant Impact Criteria 

An assessment of the significance of impacts to this species under the Significant Impact Guidelines 1.1 – 
MNES (Department of the Environment, 2013) is provided in Table 9.15. The assessment identified that the 
Project is unlikely to have a significant impact on the Red-tailed Phascogale. 
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9.5 Fork-tailed Swift 

9.5.1 Distribution and Habitat Requirements 

The Fork-tailed Swift is a non-breeding migrant to Australia between September and April (Boehm, 1962). 
While it can be common further north, in southwest Australia this species is generally scarce (Johnstone & 
Storr, 1998). The species is known as a high-flying almost exclusively aerial species that spends much of its 
life “on-the-wing”, only grounding for breeding (Melville, 2013). It is usually seen foraging in flocks, often 
100s of metres AGL but may fly closer to the ground in response to prey and is considered to be found most 
abundantly over inland plains, but can occur over any terrestrial habitat and sometimes the sea (Menkhorst 
et al., 2019). The Fork-tailed Swift has a large range as a result of its flight behaviours and wide-ranging 
suitable habitat, with much of Australia mapped as within its modelled distribution by DCCEEW (2024a). 
The Referral Guideline for 14 Birds Listed as Migratory Species Under the EPBC Act lists important habitat 
for the species as non-breeding habitat only which includes a range of habitats from inland open plains to 
wooded areas where it is exclusively aerial (Department of the Environment, 2015b).  

9.5.2 Threats 

There are no invasive species harmful to the Fork-tailed Swift or significant threats that have been currently 
identified in Australia (Department of the Environment, 2015b). Potential threats may include habitat 
destruction and predation by feral animals, however due to the wide range of the species, these are 
considered to be negligible. The species is estimated to have a large population that appears to be stable 
(BirdLife International, 2024). 

9.5.3 Occurrence and Potential Habitat in the Study Area and Broader Region 

There are no records of this species within a 20 km radius of the Study Area in the DBCA’s Threatened and 
Priority Fauna Database (DBCA, 2023a); however, the species is considered to potentially occur on occasion 
given the modelled distribution by DCCEEW (2024a) and its wide-ranging nature. The nearest record found 
for the species in the eBird (Cornell Lab of Ornithology, 2024) database is approximately 30 km south of the 
Study Area in Arthur River from 2018. Although, this record cannot be verified and the species can often be 
difficult to identify for inexperienced observers. The Fork-tailed Swift is only likely to forage above the 
Study Area and surrounding region given its typical flight behaviours during the non-breeding season when 
it may occur. 

No records of the Fork-tailed Swift were identified during the surveys. 

9.5.4 Assessment Against Significant Impact Criteria 

The assessment against significant impact criteria for the Fork-tailed Swift is provided in Table 9.16. 
The assessment identified that the Project is unlikely to have a significant impact on the Fork-tailed Swift. 
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10.0 Environmental Offsets 
Residual impacts remain after the application of the mitigation hierarchy as outlined in Section 8.0. 
However, when assessing these impacts against criteria in the Significant Impact Guidelines 1.1, these are 
unlikely to be considered significant due to the extent, fragmentation and quality of native vegetation 
proposed for clearing.  

An environmental offset is still likely to be required under the Part V EP Act Native Vegetation Clearing 
Permit process and will be prepared in accordance with the WA Environmental Offset Policy 2011 and 
Environment Offset Guidelines 2014. Further to the Part V offset, Neoen is investigating the potential to 
contribute funds to initiatives to further improve conservation outcomes for black-cockatoos under their 
“above and beyond” initiative. A prior example of where this initiative has gone beyond regulatory 
requirements to achieve conservation outcomes is the purchase and donation of land as part of the Goyder 
Wind Farm in South Australia. 
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11.0 Conclusions 
This report identified MNES protected under the EPBC Act relevant to the Project and completed an 
assessment of Project activities against the Significant Impact Guidelines 1.1 – MNES (Department of the 
Environment, 2013). MNES identified and assessed in this report included: 

• EPBC Act listed ecological communities 

• EPBC Act listed Threatened fauna species 

• EPBC Act listed Migratory fauna species. 

Desktop and field assessments of the Study Area identified several MNES as being known to occur or 
expected to occur within the Study Area. A total of one Threatened Ecological Community and four 
Threatened fauna species were confirmed as present within the Study Area during field surveys: 

• Eucalypt Woodlands of the Western Australian Wheatbelt 

• Carnaby’s Black-Cockatoo 

• Forest Red-tailed Black-Cockatoo 

• Chuditch 

• Red-tailed Phascogale. 

An additional one Threatened fauna species and one Migratory fauna species were identified as having a 
Moderate likelihood of occurrence in the Study Area: 

• Baudin’s Black-Cockatoo 

• Fork-tailed Swift. 

Two Threatened flora species were also identified as Potentially occurring within the Study Area but only 
within vegetation mapped as Good or better. These areas have been avoided from direct impacts by the 
Project and the species were therefore not included in the assessment of significant impact. 
These included: 

• Darwinia carnea 

• Pultenaea pauciflora. 

The assessment has identified a number of potential impacts on MNES, most notably the clearing of native 
vegetation comprising Threatened fauna species’ habitat and potential for wind turbine collision.  
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The Project has employed an iterative design process with a strong focus on the avoidance of key 
environmental and ecological values to result in Project impacts reduced to as low as possible, followed by 
minimisation and mitigation of impacts wherever possible. The Project will be governed by several 
management plans to assist in the minimisation and mitigation of potential impacts such as a CEMP 
(Appendix G) and a BBAMP (Appendix D). These management plans will outline specific measures and 
procedures to minimise and mitigate against potential impacts through both the construction and 
operational phases of the Project. 

With consideration for Project mitigation measures, significant impact assessments were conducted for the 
residual impacts to relevant MNES in accordance with the Significant Impact Guidelines 1.1 – MNES 
(Department of the Environment, 2013). 

The assessment identified that while the Project will have residual impacts on the habitats of 5 MNES 
species, the impacts are unlikely to be considered significant. The permanent removal of native vegetation 
comprising these habitats is distributed across the Study Area and consists of degraded and highly 
fragmented vegetation at the perimeter of existing patches. It will amount to the total removal of  
1.64–2.06% of black-cockatoo foraging habitat and approximately 0.67% of other fauna habitat types 
across the entire Study Area, with extensive, better-quality habitats of similar suitability present in the 
region immediately surrounding the Study Area, including areas protected for conservation. 

While these residual impacts are not considered to be significant, they are still expected to be offset under 
the State approvals process for native vegetation clearing. As all MNES assessed here with residual impacts 
are also protected under State legislation, their associated habitats will be captured within the proposed 
offset. An offset proposal has been provided to summarise the proposed offset mechanism and impact 
quantum requiring an offset which will be further refined and finalised into an offset strategy during the 
State approvals process. 
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