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Executive Summary 
Neoen Australia Pty Ltd is proposing the development of the Yathroo Wind Farm (the Project), located 
approximately 5 km south of Dandaragan and 120 km north of Perth, Western Australia. The Project 
will comprise up to 65 wind turbines with a maximum generation capacity of 500 MW, supported by a 
400 MW/3200 MWh Battery Energy Storage System (BESS) and associated infrastructure. 

This preliminary Bird and Bat Adaptive Management Plan (BBAMP) outlines the framework for 
managing and mitigating potential impacts to bird and bat species during the operational phase of the 
Project. It forms part of the broader environmental management strategy and has been developed in 
accordance with the Commonwealth and State legislative requirements, including the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act), and Environmental Protection Act 1986 
(EP Act). 

The key objectives of this BBAMP are to: 

• Predict and mitigate potential impacts to conservation significant bird and bat species. 

• Establish ecological thresholds and impact triggers to guide adaptive management. 

• Implement a robust monitoring program to assess species utilisation and mortality. 

• Develop responsive mitigation measures to reduce impacts such as turbine collision and 
barotrauma. 

Ecological Context 

The Project Area spans 15,618 ha and comprises 12 fauna habitat types, with cleared land and 
scattered trees dominating the landscape. Other key fauna habitats for conservation significant 
species include wetland habitat, Marri-Jarrah forest, Flooded Gum forest, and Banksia woodland.  
Key sensitive environmental receptors in proximity to the Project Area include Guraga Lake, Namming 
Nature Reserve, and Moore River National Park. 

Species Assessment  

Field surveys conducted between 2024 and 2026 recorded 148 bird species, including 12 
conservation significant bird species, and seven bat species. No conservation significant bat species 
were identified. A qualitative collision risk assessment was undertaken for 50 species and identified 
two conservation significant bird species (Blue-billed Duck [Oxyura australis] and Peregrine Falcon 
[Falco peregrinus]) as having a ‘High’ risk of turbine collision. An additional seven conservation 
significant bird species were assessed as ‘Moderate’ risk.  

Monitoring and Management 

A comprehensive monitoring and management program will be implemented during operations, 
including: 

• Seasonal bird and bat utilisation surveys. 

• Monthly carcass searches across 50% of turbines. 

• Seasonal searches around nominated sections of overhead transmission lines.  

• Carcass detectability and persistence trials. 
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• Adaptive management responses triggered by defined impact thresholds for black-cockatoos and 
threatened shorebirds.  

• Impact trigger thresholds for migratory shorebirds, other conservation significant species and 
non-listed species.  

These thresholds are designed to initiate adaptive management responses when mortality or injury 
events are detected. For example, the confirmation of a single carcass, featherspot, or injured 
individual of a black-cockatoo species will trigger a formal investigation and reporting process to the 
relevant regulatory authorities. 

Mitigation measures outlined in the BBAMP include turbine design considerations to reduce collision 
risk, controls on vegetation clearance to protect habitat, and a carrion removal program to minimise 
attraction of raptors to turbine areas. These measures are supported by detailed reporting 
requirements to ensure transparency and accountability throughout the life of the project.   
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Abbreviations 
Abbreviation Definition 

AGL Above ground level 

BBAMP Bird and Bat Adaptive Management Plan 

BBUS Bird and Bat Utilisation Survey 

BC Act Biodiversity Conservation Act 2016 (WA) 

BESS Battery Energy Storage System 

CR Critically Endangered 

Cth Commonwealth 

DBCA Department of Biodiversity Conservation and Attractions 

DCCEEW Department of Climate Change, Energy, the Environment and Water 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

EN Endangered 

EP Act Environmental Protection Act 1986 (WA) 

IDF Indicative Disturbance Footprint 

MI Migratory 

MNES Matters of National Environmental Significance 

OS Other Specially Protected 

P1–P4 Priority 1 – Priority 4 listed species by DBCA 

PMST Protected Matters Search Tool 

RSA Rotor swept area 

VU Vulnerable 

WA Western Australia 
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1.0 Introduction 
This preliminary Bird and Bat Adaptive Management Plan (BBAMP) has been prepared to provide an 
overview of the management and mitigation of risks to bird and bat species known and potentially 
occurring within the Yathroo Wind Farm (the Project). This primarily relates to species listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), Western 
Australia’s Biodiversity Conservation Act 2016 (BC Act), or Priority species listed by the Department of 
Biodiversity, Conservation and Attractions (DBCA) but also includes non-listed fauna species 
assessed as at ‘High’ or ‘Moderate’ risk of collision.  

This BBAMP forms part of an overarching framework for environmental management for the Project 
comprising several management plans prepared for construction, operation and decommissioning of 
the Project and/or specific environmental aspects. This BBAMP is preliminary only and seeks to 
support the Project’s referral under the EPBC Act and Part IV of the Environmental Protection Act 1986 
(WA) (EP Act). This BBAMP should be read in conjunction with referral information submitted, 
including detailed impact assessments for bird and bat species. 

This BBAMP has been informed by: 

• baseline Bird and Bat Utilisation Surveys (BBUS) (completed in spring 2024, summer 2025, 
autumn 2025,winter 2025, spring 2025, summer 2026 and autumn 2026). 

• bird and bat data collected as part of baseline ecology assessments in October, November and 
December 2024. 

• targeted black-cockatoo and migratory habitat assessments in June, July and October 2025. 

• monthly targeted migratory shorebird surveys undertaken between September 2025 to March 
2026. 

1.1 Background 

Neoen Australia Pty Ltd (Neoen) is proposing to develop the Project, comprising a wind farm and 
supporting infrastructure, approximately 5 km south of the town of Dandaragan and 120 km north of 
Perth, WA (Figure 1.1). 

The Project will involve the construction and operation of up to 65 wind turbines with a maximum 
production capacity of up to 500 MW, a Battery Energy Storage System (BESS) with a capacity of 400 
MW/3200 MWh, and associated infrastructure. 
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1.2 Purpose and Objectives 

The purpose of this preliminary BBAMP is to provide the Project with a framework regarding the 
adaptive management of potential impacts to birds and bats that are attributable to the operation of 
the Project. This preliminary BBAMP seeks to detail the mitigation and management procedures to be 
undertaken during operation of the Project, with a specific focus on reducing impacts to EPBC Act, BC 
Act, and DBCA Priority listed species. 

This BBAMP has been prepared with management measures to mitigate potential impacts after the 
avoidance measures applied to the Project as part of the design stage.  

The specific objectives of this BBAMP are to: 

• Predict potential impacts to the site utilisation of EPBC Act, BC Act, and DBCA Priority listed bird 
and bat species and provide suitable mitigation measures. 

• Provide impact trigger thresholds for EPBC Act, BC Act, and DBCA Priority listed bird and bat 
species based on best available ecological thresholds. 

• Present the outcomes of the collision risk assessment, focussing on species which were deemed 
a ‘High’ or ‘Very High’ risk of collision. 

• Present an overview of operational survey requirements, including further bird and bat site 
utilisation surveys as well as a carcass search program. 

• Present the adaptive management framework to be initiated should an impact trigger be met. 

• Outline the pathway for development of ongoing and preventative mitigation and management 
measures as well as reporting requirements. 

• Continue to develop the understanding of the impacts to birds and bats associated with the 
construction and operation of the Project by assessing pre- and post-commissioning bird and bat 
data. 

• Enable the success of a long-term approach to mitigating and managing potential impacts and 
potential changes to species’ utilisation of the Project Area and its surrounds. 

1.3 Statutory Framework 

This preliminary BBAMP has been developed in consideration of the DCCEEW (DCCEEW, 2024b) 
Onshore Wind Farm Guidance and DCCEEW (DCCEEW, 2024a) Environmental Management Plan 
Guidelines. It is intended to support Project approvals under the EPBC Act and Part IV of the EP Act. 

The legislative framework relevant to this preliminary BBAMP is summarised in Table 1.1. 
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Table 1.1 Relevant Legislation 

Legislation Agency  Summary Project Relevance 

Commonwealth    

Environment Protection 
and Biodiversity 
Conservation Act 1999 
(EPBC Act) 

Department of 
Climate Change, 
Energy, the 
Environment, and 
Water (DCCEEW) 

The EPBC Act is Australia’s key federal 
environmental legislation instrument. It outlines nine 
Matters of National Environmental Significance 
(MNES). Actions that adversely affect MNES may be 
deemed to be a controlled action under the EPBC 
Act. 

The following MNES are relevant to the Project and this 
preliminary BBAMP: 
Listed threatened species. 
Listed migratory species.  
Additionally, the DCCEEW (2024a) draft Onshore Wind 
Farm Guidance was considered in the preparation of 
this preliminary BBAMP. 

State (WA)    

Biodiversity 
Conservation Act 2016 
(BC Act) 

Department of 
Biodiversity, 
Conservation and 
Attractions (DBCA) 

The BC Act provides statutory protection for species 
and ecological communities listed as threatened 
under the Act. The BC Act also provides other listings 
for species such as Conservation Dependent, Other 
Specially Protected and Migratory. 

The following listed species are relevant to the Project 
and this preliminary BBAMP: 
Listed threatened species. 
Listed migratory species. 
Listed Other Specially Protected species. 

Environmental 
Protection Act 1986 
(Part IV) (EP Act) 

Environmental 
Protection Authority 
(EPA) 

The EP Act serves as the principal State legislative 
framework for environmental management and 
protection in Western Australia. The EP Act also 
focuses on the conservation, preservation, 
protection, enhancement, and management of the 
environment. Proposed actions that may result in a 
significant impact to environmental factors defined 
by the State Environmental Protection Authority 
(EPA) must be referred to the EPA under Part IV of the 
EP Act and may require assessment before 
proceeding. 

The following environmental factors are relevant to the 
Project and this preliminary BBAMP: 
Terrestrial fauna. 
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1.4 Application of the Preliminary BBAMP 

This preliminary BBAMP and the requirements outlined within will be applicable to all employees, 
contractors and visitors during the construction (inclusive of site preparation), operation and 
maintenance of the Project. Further information regarding the roles and responsibilities of key 
personnel are outlined in Section 3.0. 
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2.0 Project Overview 
An overview of the Project elements and timing are provided in the following sections. 

2.1 Project Description 

The Project will comprise up to 65 wind turbines, a Battery Energy Storage System (BESS), operational 
and maintenance facility, permanent meteorological masts, communication towers, and all 
associated ancillary infrastructure. The turbine specifications used to inform this preliminary BBAMP 
are provided in Table 2.1.  

Table 2.1 Wind Turbine Specifications 

Feature Specification 

Maximum Hub Height 170 m AGL 

Minimum Hub Height 150 m AGL 

Rotor Diameter 182 m 

Blade Length 91 m 

Maximum Tip Height 261 m AGL 

Minimum Tip Height 59 m AGL 

Rotor Swept Area 26,015.53 m2 

2.2 Project Boundaries 

There are two distinct boundaries referred to throughout this preliminary BBAMP which are illustrated 
on Figure 2.1. These boundaries are: 

• The Project Area which refers to the boundaries of all involved land parcels where consent has 
been granted for construction and operation of the Project and comprises15,618 ha. 

• The Indicative Project Footprint (IDF) which 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 comprises 730 ha. 

2.3 Project Timing 

Project construction will commence following the receipt of all necessary approvals which is 
anticipated in 2026. Construction activities are expected to take approximately 33 months, with 
commissioning of the Project expected to commence in 2029.  
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The Project does not intersect any areas protected for the purposes of conservation. Key sensitive 
environmental receptors in proximity to the Project Area are illustrated on Figure 1.1 and include: 

• Guraga Lake which is listed as a Nationally Important Wetland and is located adjacent to the 
Project Area (DCCEEW, 2005). Guraga Lake is recognised as a major moulting area for Australian 
Shelduck (Tadorna tadornoides) and a breeding area for three species of waterbird/shorebird:  

○ Australian Shelduck, Grey Teal (Anas gracilis) and Red-capped Plover (Charadrius 
ruficapillus). The lake is also a major drought refuge area for waterbirds and considered an 
internationally important stop-over area for 15 waterbird species with large populations 
utilising the area (DEC, 2008). 

○ Namming Nature Reserve is protected for the purposes of flora and fauna conservation and is 
managed by DBCA – located approximately 2 km southwest of the Project Area. 

○ Moore River National Park – located approximately 10 km south of the Project Area. 

○ Bundarra, Eneminga, Jam Hill, Moochamulla and Quinns Hill Nature Reserves – all located 
within 10 km of the Project Area.   

○ Badgingarra National Park – located approximately 29 km northwest of the Project Area. 

Twelve (12) fauna habitat types were identified within the Project Area (Umwelt, 2025a). The largest 
habitat type is the Cleared habitat (11,014 ha, 70.5%), mainly consisting of paddocks and areas of 
infrastructure. The second largest habitat type is Scattered Trees (2,282 ha, 14.6%).  Key habitats for 
use by conservation significant fauna are: 

• Wetlands and Waterbodies (2.6% and 0.6%, respectively) which provides important breeding, 
roosting, and foraging habitat for waterbirds and shorebirds (when present). 

• Marri-Jarrah Forest (0.7%) which provides important breeding, roosting, and foraging habitat for 
black-cockatoo species, and breeding habitat or perching opportunities for the Peregrine Falcon 
(Falco peregrinus) in tall trees. 

• Flooded Gum Forest (2.3%) which provides important breeding and roosting habitat for black-
cockatoo species, and breeding habitat or perching opportunities for the Peregrine Falcon in tall 
trees. 

• Banksia Woodland (1.1%) which provides important foraging habitat for black-cockatoo species. 

3.2 Species Characteristics 

A summary of bird and bat species characterisation within the Project Area is provided in the following 
sections. 

3.2.1 Desktop Assessment 
Desktop assessments were undertaken to predict the potential for Commonwealth and State listed 
(i.e. conservation significant) bird and bat species to utilise the Project Area and surrounds (Umwelt, 
2025a, 2025b, 2025c). Desktop assessments also aimed to review the potential occurrence of all 
other known bird and bat species within the Project Area. 
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Desktop assessments used a 20 km buffer around the Project Area to identify previous records of 
species’ occurrence (hereafter referred to as the ‘Desktop Study Area’). The desktop assessments 
were also informed by both species characteristics (behaviour, seasonal occurrence, habitat 
utilisation, and flight paths and patterns) and site characteristics (habitat features and vegetation, 
geology and land systems, climatic conditions, wetlands and drainage areas, and conservation areas) 
to identify those species that are likely to occur. The following data sources were used: 

• DCCEEW Protected Matters Search Tool. 

• DBCA Threatened and Priority Fauna Database. 

• Birdlife Australia Birdata Database. 

• DBCA Dandjoo/NatureMap Database. 

• Atlas of Living Australia Database. 

• DWER IBSA database. 

The results of the desktop assessment are summarised below. 

Anticipated Bird Assemblage 

A total of 192 bird species were identified within the Desktop Study Area based on database searches 
(Umwelt, 2025c). Of these species, 29 are considered conservation significant.  

The most speciose avian families detected from database searches were Meliphagidae (honeyeaters – 
14), Anatidae (ducks, geese, and swans – 13), Scolopacidae (snipe, sandpipers, godwits, curlew, 
stints and phalaropes – 13), and Accipitridae (hawks, eagles, and kites – 12). 

Five (5) species were excluded from this total and from further consideration based on their ranges 
being outside of Western Australia, and in some cases outside of Australia. These records were 
therefore considered erroneous but first reviewed to ensure they had not undergone taxonomic 
change that was not reflected in the database search results. 

Anticipated Bat Species Assemblage 

A total of seven bat species were identified within the Desktop Study Area based on database 
searches (Umwelt, 2025c). This included two species in the family Molossidae (free-tailed bats) and 
five species in the family Vespertilionidae (evening bats). 

One conservation significant species (Ghost Bat [Macroderma gigas]) has been excluded from this 
total and from further consideration. Records of this species identified by the desktop assessment are 
vouchered specimens recorded in 2007 by the Western Australian Museum. The Desktop Study Area 
is outside of the Ghost Bat’s known range, and these records have likely been projected in error.  

No other conservation significant bat species were identified from the desktop assessment. 

3.2.2 Site Specific Assessment 
The results of the desktop assessments were validated through a series of comprehensive site-
specific field surveys, particularly the BBUS, conducted between 2024 and 2026. Suitably qualified 
ecologists with expertise in birds and/or bats completed each of the BBUS events. Other surveys 
undertaken to date include terrestrial vertebrate fauna assessments and targeted fauna habitat 
surveys (hereafter referred to as the ‘field survey program’). A summary of the survey effort across the 
field survey program is illustrated on Figure 3.1.  
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Additionally, Neoen undertook targeted monthly shorebird surveys from September 2025 to March 
2026. 

The timing of surveys undertaken to date is presented in Table 3.1. In accordance with DCCEEW 
(2024b), BBUS were conducted across all seasons to provide sufficient baseline data on the 
utilisation of the Project Area and its surrounds by relevant species. BBUS were specifically timed to 
capture seasonal variation of species’ presence within the Project Area, while also coinciding with the 
seasonal migration of conservation significant birds identified from desktop assessments, such as the 
Blue-billed Duck (Oxyura australis), Carnaby’s Black-cockatoo (Zanda latirostris), and threatened and 
migratory shorebird species. 

The BBUS program totalled 37 days of survey effort across seven survey events. Methods employed 
during BBUS for birds included fixed-point counts, survey transects, targeted habitat assessments, 
and opportunistic observations. The method employed for bats included passive ultrasonic recorders 
deployed at approximately 2 m above ground level (AGL) to record presence/absence. 

Table 3.1 Site Specific Surveys 

Survey  Consultant Description Timing 

Terrestrial Fauna 
Assessment 

Umwelt Basic Vertebrate Fauna Assessment 2 – 3 July 2024 

BBUS Trip 1 Umwelt Spring BBUS 9 - 15 September 
2024 

Terrestrial Fauna 
Assessment 

Umwelt Basic and Targeted Vertebrate Fauna 
Assessment 

29 October - 5 
November 2024 

Terrestrial Fauna 
Assessment 

Umwelt Basic and Targeted Vertebrate Fauna 
Assessment 

10 December 2024 

BBUS Trip 2 Umwelt Summer BBUS 13 -17 February 2025 

BBUS Trip 3 Umwelt Autumn BBUS 4 - 8 May 2025 

Targeted Fauna Habitat 
Assessment 

Umwelt Conservation Significant Fauna Habitat 
Assessment 

23 - 27 June 2025 

Targeted Fauna Habitat 
Assessment 

Umwelt Conservation Significant Fauna Habitat 
Assessment 

21 July 2025 

BBUS Trip 4 Umwelt Winter BBUS 21 - 25 July 2025 

Targeted Fauna Survey Umwelt Targeted shorebird survey 23 September 2025 

Targeted Fauna Habitat 
Assessment 

Umwelt Conservation Significant Fauna Habitat 
Assessment 

13 -17 October 2025 

BBUS Trip 5 Umwelt Spring BBUS 13 -17 October 2025 

Targeted Fauna Survey Umwelt Targeted shorebird survey 17 October 2025 

Targeted Fauna Survey Umwelt Targeted shorebird survey 2 December 2025 

Targeted Fauna Survey Umwelt Targeted shorebird survey 17 December 2025 

Targeted Fauna Survey Umwelt Targeted shorebird survey 28 January 2026 

Targeted Fauna Survey Umwelt Targeted shorebird survey 16 February 2026 

BBUS Trip 6 Umwelt Summer BBUS 16 – 20 February 
2026 

Targeted Fauna Survey Umwelt Targeted shorebird survey 12 March 2026 

BBUS Trip 7 Umwelt Autumn BBUS 18 – 22 May 2026 
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3.3 Field Survey Results 

3.3.1 Birds 

3.3.1.1 Species Assemblage 

A total of 148 bird species were recording during the field survey program, with 12 of these being 
conservation significant. 

3.3.1.2 Observed Bird Utilisation 

General Observations  

The most speciose families recorded were Anatidae (ducks, geese, and swans – 11), Meliphagidae 
(honeyeaters – 11), and Accipitridae (hawks, eagles, and kites – 8). Species recorded across all 
surveys were predominantly parrots and allies, woodland/scrubland birds, aerial feeders, and diurnal 
raptors and presented in Table 3.2. 

Table 3.2 Generalised Bird Groups Recorded During Field Surveys 

Groups Example Species in Group 

Aerial feeders Tree Martin, Fairy Martin, Welcome Swallow, Black-faced Woodswallow, Masked 
Woodswallow 

Diurnal raptors Nankeen Kestrel, Peregrine Falcon, Wedge-tailed Eagle, Whistling Kite, Swamp 
Harrier 

Nocturnal Boobook Owl 

Parrots and allies Galah, Australian Ringneck, Carnaby’s Black-cockatoo, Forest Red-tailed Black-
cockatoo, Western Corella 

Wetland birds Blue-billed Duck, Grey Teal, Pacific Black-duck, White-necked Heron, Red-capped 
Plover, Sharp-tailed Sandpiper, Black-fronted Dotterel 

Woodland/Scrubland 
birds (large) 

Australian Magpie, Australian Raven, Crested Pigeon, Black-faced Cuckooshrike 

Woodland/Scrubland 
birds (small) 

Yellow-rumped Thornbill, Willie Wagtail, Magpie-lark, Purple-backed Fairywren, 
White-fronted Chat, Singing Honeyeater, Yellow-throated Miner 

Species Abundance  

The most frequently observed bird species across the BBUS program were Australian Ringneck 
(Barnardius zonarius), Galah (Eolophus roseicapilla), and Australian Raven (Corvus coronoides), none 
of which are recognised as threatened species.  

Carnaby’s Black-Cockatoo was the most frequently recorded threatened species (approximately 101 
records) with flocks of up to 240 individuals recorded. 

Seven (7) bat species were detected via passive ultrasonic recorders in the Project Area. No 
threatened bat species were recorded. 
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3.3.1.3 Conservation Significant Bird Species 

Of the 148 bird species recorded during the field survey program, 12 are conservation significant 
species. An additional five conservation significant species were not recorded during the field survey 
program but were identified as having a ‘Moderate’ or ‘High’ likelihood of occurrence within the 
Project Area due to the availability of potential habitat and desktop records. Known or potentially 
occurring (‘Moderate’ or ‘High’ likelihood of occurrence) conservation significant species are 
presented in Table 3.3. Species with a ‘Known’ likelihood of occurrence are described further in the 
subsections below and their locations illustrated on Table 3.2. 

Table 3.3 Likelihood of Occurrence – Conservation Significant Species 

Common Name Scientific Name WA Status Cth Status 

Known    

Black-tailed Godwit Limosa limosa MI EN & MI 

Bar-tailed Godwit Limosa lapponica menzbieri CR & MI EN & MI 

Blue-billed Duck Oxyura australis P4 - 

Carnaby's Black-cockatoo Zanda latirostris EN EN 

Common Greenshank Tringa nebularia MI EN & MI 

Curlew Sandpiper Calidris ferruginea CR CR & MI 

Forest Red-tailed Black-cockatoo Calyptorhynchus banksii naso VU VU 

Peregrine Falcon Falco peregrinus OS - 

Red-necked Stint Calidris ruficollis MI MI 

Ruff Calidris pugnax MI MI 

Sharp-tailed Sandpiper Calidris acuminata MI VU & MI 

Wood Sandpiper Tringa glareola MI MI 

High    

Common Sandpiper Actitis hypoleucos MI MI 

Glossy Ibis Plegadis falcinellus MI MI 

Pacific Golden Plover Pluvialis fulva MI MI 

Moderate    

Long-toed Stint Calidris subminuta MI MI 

Fork-tailed Swift Apus pacificus MI MI 

Note. MI=Migratory, EN=Endangered, P1–P4=Priority 1–4, VU= Vulnerable, OS=Other Specially Protected, CR=Critically Endangered. 

Blue-billed Duck 

The Blue-billed Duck is found on terrestrial wetlands in temperate regions that are freshwater to saline 
with extensive bordering vegetation, such as reedbeds or other dense vegetation, and waterbodies 
may be natural or artificial (Carboneras & Kirwan, 2020). It nests in rushes, sedges, Lignum 
(Muehlenbeckia cunninghamii) and paperbark Melaleuca (BirdLife Australia, 2023). 

The Blue-billed Duck has been recorded within the Project Area and is likely to use wetland habitats 
within the Project Area during both the breeding and non-breeding season. The Blue-billed Duck is 
ranked as a Priority 2 (poorly-known species) taxon by DBCA (but is not presently listed under the 
EPBC Act and/or BC Act). 
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Carnaby’s Black-cockatoo 

The Carnaby’s Black-cockatoo occurs in uncleared or remnant native eucalypt woodlands, especially 
those that contain salmon gum and wandoo, and in shrubland or Kwongan heathland dominated by 
hakea, dryandra, banksia and grevillea species. It also occurs in remnant patches of native vegetation 
on land otherwise cleared for agriculture (Saunders 1974, 1986). The species primarily forages in 
forests containing Marri (Corymbia calophylla), Jarrah (Eucalyptus marginata) or Karri (E. diversicolor) 
(Nichols & Nichols 1984; Saunders 1980) but also on a range of native and non-native plants, 
including pine plantations (Saunders 1974; Sedgwick 1968, 1973).  

The Carnaby’s Black-cockatoo has been recorded during every BBUS event undertaken to date as well 
as during terrestrial fauna surveys and targeted fauna habitat assessments. The species may use 
eucalypt woodland, banksia woodland, and pine plantation habitats for foraging and roost in tall trees 
near water sources. The species may also use mature Marri and Flooded Gum trees scattered in 
paddocks or in remnant vegetation (Marri-Jarrah Forest and Flooded Gum Forest habitats) for nesting. 

Forest Red-tailed Black-cockatoo 

The Forest Red-tailed Black-cockatoo (Calyptorhynchus banksii naso) prefers dense Jarrah, Karri and 
Marri forests.  

An unidentified red-tailed black cockatoo subspecies was recorded during the Winter BBUS and also 
during the targeted fauna habitat assessment undertaken in June 2025 (Umwelt, 2025b). The Survey 
Area falls within the interzone of the ranges of two subspecies (Forest Red-tailed Black-cockatoo [C. 
banksii naso] and Western Red-tailed Black-cockatoo [C. banksii escondidus]). After a review of call 
recordings and secondary evidence (foraging material), these observations have been determined to 
most likely be the conservation significant subspecies listed as Vulnerable under the EPBC Act and 
BC Act, the Forest Red-tailed Black-cockatoo. 

The species may use eucalypt woodland and banksia woodland habitats for foraging and may roost in 
tall trees near water sources when present. 

Peregrine Falcon 

The Peregrine Falcon (Falco peregrinus) has a cosmopolitan distribution worldwide and is uncommon 
but wide-ranging across Australia. Here, the species occurs in a diverse range of habitats such as 
rainforest to arid scrub, from coastal heath to alpine. Habitat often consists of cliffs, gorges, timbered 
watercourses, riverine, wetland plains, open woodlands, pylons, spires and buildings (Morcombe, 
2004; Pizzey & Knight, 2012). 

The Peregrine Falcon has been recorded during every BBUS event undertaken to date. The species 
may use all habitats within the Study Area for foraging and dispersal and may breed or perch in areas 
with tall trees. 
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Migratory Shorebirds 

All migratory shorebird species recorded within the Project Area are non-breeding visitors to Australia 
and include the Bar-tailed Godwit (Northern Siberian) (Limosa lapponica menzbieri), Black-tailed 
Godwit (Limosa limosa), Common Greenshank (Tringa nebularia), Curlew Sandpiper (Calidris 
ferruginea), Red-necked Stint (Calidris ruficollis), Ruff (Calidris pugnax), Sharp-tailed Sandpiper 
(Calidris acuminata), and Wood Sandpiper (Tringa glareola). These species utilise a variety of wetland 
and other habitats within their non-breeding range for foraging, roosting and dispersal.  

All species were recorded during the non-breeding season, with the numbers recorded indicating that 
occurrence is generally sporadic and abundances are very low. . These species may use wetland 
habitats within the Project Area for foraging and roosting and may also use all remaining habitats for 
dispersal. 
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3.3.1.4 At-Risk Bird Species 

A total of 23 non-conservation significant bird species were observed flying within the RSA, placing 
them at risk of turbine collision. These species, along with their maximum observed flight heights, are 
detailed in Table 3.4. No conservation significant bird species were recorded flying at RSA. The full 
bird and bat collision risk assessment is detailed in Appendix A and summarised in Section 5.0. 

Table 3.4 Species Observed Flying at RSA Height 

Scientific Name Common Name Maximum Flight 
Height (m AGL) 

Straw-necked Ibis Threskiornis spinicollis 400 

White-bellied Sea-Eagle Haliaeetus leucogaster 400 

Wedge-tailed Eagle Aquila audax 300 

Yellow-billed Spoonbill Platalea flavipes 220 

Australian Raven Corvus coronoides 205 

Nankeen Kestrel Falco cenchroides 202 

   

Whistling Kite Haliastur sphenurus 180 

Australian Ringneck Barnardius zonarius 152 

Tree Martin Petrochelidon nigricans 150 

Welcome Swallow Hirundo neoxena 150 

Masked Woodswallow Artamus personatus 120 

Australian Magpie Gymnorhina tibicen 110 

   

Black-shouldered Kite Elanus axillaris 100 

Brown Falcon Falco berigora 100 

Little Eagle Hieraaetus morphnoides 100 

Little Pied Cormorant Microcarbo melanoleucos 100 

Black-faced Cuckooshrike Coracina novaehollandiae 82.5 

Fairy Martin Petrochelidon ariel 80 

   

   

Little Black Cormorant Phalacrocorax sulcirostris 80 

Australian Pelican Pelecanus conspicillatus 70 

Australian Shelduck Tadorna tadornoides 70 

Dusky Woodswallow Artamus cyanopterus 70 

White-necked Heron Ardea pacifica 70 

Brown Songlark Petrochelidon ariel 66 

Galah Eolophus roseicapilla 66 

White-backed Swallow Cheramoeca leucosterna 60.5 

Australian Wood Duck Chenonetta jubata 60 

   

Swamp Harrier Circus approximans 60 
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Scientific Name Common Name Maximum Flight 
Height (m AGL) 

Western Corella Cacatua pastinator 60 

White-faced Heron Egretta novaehollandiae 60 

Magpie-lark Grallina cyanoleuca 60 
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3.3.2 Bats 

3.3.2.1 Species Assemblage 

A total of seven (7) bat species were detected during the 2024 Spring and 2025 Summer BBUS. Three 
(3) call groups were unable to be resolved but represent potential species that have been confirmed. 
Bat call data from the remaining 2 BBUS have not yet been analysed. Bat species detected within the 
Survey Area are presented in Table 3.5. 

Table 3.5 Bat Call Detections 

Common Name Scientific Name Spring Summer Total 

Gould's Wattled Bat Chalinolobus gouldii 488 1,993 2,481 

Chocolate Wattled Bat Chalinolobus morio 5 19 24 

Lesser Long-eared Bat Nyctophilus geoffroyi 25 67 92 

Inland Broad-nosed Bat Scotorepens balstoni 2 5 7 

Southern Forest Bat Vespadelus regulus 1,587 1,852 3,439 

White-striped Free-tailed Bat Austronomus australis 162 226 388 

Western Free-tailed Bat Ozimops kitcheneri 20 65 85 

Unresolved Calls     

- C. gouldii or O. kitcheneri 214 1,109 1,323 

- V. regulus or Nyctophilus sp. 27 26 53 

- V. regulus or C. morio 15 - 15 

3.3.2.2 Anticipated Bat Utilisation 

Although suitable for detection, the method of species identification via passive ultrasonic recordings 
at 2 m AGL is unsuitable for determining detailed species’ flight behaviours. As such, the Project will 
employ precautionary principles to anticipate the extent of bat utilisation within the Project Area. 

Species of bat including the White-striped Free-tailed Bat (Austronomus australis), Gould's Wattled 
Bat (Chalinolobus gouldii), and Western Free-tailed Bat (Ozimops kitcheneri) forage aerially above the 
canopy and as such are highly susceptible to injury or mortality as a result of turbines.  

Given the large scale clearing in the broader region, suitable roosting and foraging habitat for 
microbats would be largely restricted to remnant vegetation and anthropogenic structures (e.g. shed 
or dwelling rooves). Some species of microbats in this area may roost in colonies, while some may 
roost in solitary. 

3.3.2.3 Conservation Significant Bat Species 

No conservation significant bat species (i.e. listed under the EPBC Act, BC Act, or as Priority species 
by DBCA) were recorded during the field survey program. 



 

Yathroo Wind Farm Bird and Bat Risk Assessment 
24360_R16_Neoen_Yathroo WF_Preliminary BBAMP_V4 21 

4.0 Bird and Bat Risk Assessment 
A qualitative collision risk assessment was undertaken as part of the Project’s broader bird and bat 
utilisation assessment and included the use of six criteria relating to collision likelihood and 
consequence (Appendix A). These criteria were either adopted or unchanged from a commonly 
referenced study that aimed to develop a science-based approach to aid decision-making regarding 
turbine collision risk for birds and bats in Victoria (Lumsden et al., 2019). Hence, the risk assessment 
evaluates the likelihood and consequence of blade strike by considering: 

1. Published and observed data relating to species flight height. 

2. Frequency of species occurrence within the Project Area. 

3. Geographic population concentration. 

4. Demographic resilience. 

5. Population size. 

6. Listed conservation status.  

Any bird or bat species that met at least one of the following criteria were considered in the risk 
assessment:  

• Bird and bat species listed under the EPBC Act, BC Act, or as Priority species by DBCA and were 
either: 

○ recorded within the Project Area during the field survey program. 

○ deemed to have a ‘Moderate’ or ‘High’ likelihood of occurrence within the Project Area.  

○ Bird species recorded flying at RSA height during the field survey program or considered to 
have the potential to occur at RSA and recorded during field surveys (i.e. non-threatened 
raptor species).  

○ Bat species recorded within the Project Area or deemed to have a ‘Moderate’ or ‘High’ 
likelihood of occurrence and the potential to occur at RSA height.  

The objective of the risk assessment was to assess the pre-mitigation collision risk for bird and bat 
species that are present or that may occur in the vicinity of the Project Area based on occurrence and 
flight data gathered from completed surveys and published literature. This assisted in identifying what 
species may require further consideration for impact assessment, mitigation and collision risk 
modelling.  

The detailed risk assessment and an explanation of the criteria used to ascertain each relevant 
species likelihood and consequence of risk is documented in the collision risk assessment, provided 
in Appendix A.  

Data collected during the bird and bat monitoring program (Section 6.3) may continue to be 
incorporated into the bird and bat risk assessment as necessary. Therefore, as additional field and 
desktop data becomes available throughout operation of the Project, the results of each assessment 
criteria may change, potentially affecting the outcome of the species overall risk rating.  
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5.0 Monitoring Program 
Seven (7) pre-commissioning BBUS have been undertaken within the Project Area between 2024 and 
2026, with five other vertebrate fauna surveys and seven monthly targeted shorebird surveys 
(September 2025 – March 2026) also completed during the same timeframe that collected targeted 
and incidental data on bird and bat species present. 

The methodology for post commissioning surveys recommended within this preliminary BBAMP are 
provided below and are based on current information and industry guidelines. The recommended 
surveys include continuation of BBUS, carcass search programs, and ancillary surveys (trials).  
A desktop assessment of relevant database searches and literature will be completed prior to 
initiation of the monitoring program to ensure survey approach is current and suitable for achieving 
the outcomes and commitments of this plan. 

5.1 Monitoring Program Schedule 

An overview of the survey schedule for the different components of the bird and bat monitoring 
program is provided in Table 5.1. 

Timing of the bird survey program will cover all seasons. Timing of the bat monitoring program has also 
been scheduled to coincide with the bird monitoring program. 

Table 5.1 BBAMP Monitoring Schedule 

Survey Timing Duration Reference 

Bird Site 
Utilisation Surveys 

Seasonal surveys four times annually in 
accordance with the timing of previous surveys.  
Commencing within six months of all turbines 
being operational. 

2 years Section 6.2.1 

Bat Site Utilisation 
Surveys 

Seasonal surveys four times annually in 
accordance with the timing of previous surveys.  
Commencing within six months of all turbines 
being operational. 

2 years Section 6.2.2 

Carcass Search 
Surveys 

Surveys will occur monthly for an initial two-year 
period. 
Commencing within six months of all turbines 
being operational. 

2 years Section 6.3 

Carcass 
Detectability Trial 

Once every six months, beginning with or prior 
to the first carcass search survey.    

1 year Section 6.4.1 

Carcass 
Persistence Trial 

Once every six months, beginning with or prior 
to the first carcass search survey. 

2 years Section 6.4.2 
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5.2 Bird and Bat Site Utilisation Surveys 

A summary of the operational BBUS program is provided in the following sections. 

5.2.1 Bird Site Utilisation Surveys  
Bird utilisation surveys will be conducted within six months of all turbines being commissioned. If 
necessary, surveys will be expanded to incorporate additional areas once new turbine groups have 
been commissioned, and the area is considered safe to do so. Surveys will be undertaken four times a 
year for an initial two year period, and the requirement for surveys to continue will be reviewed by the 
Supervising Ecologist after the initial two years of surveying. Survey timing will be aligned with that of 
pre-commissioning BBUS (Table 5.1) to coincide with the seasonal migration of EPBC Act and BC Act 
listed birds. 

Survey methods will adopt the methodology of BBUS conducted between 2024 and 2026 to maintain 
consistency with baseline bird and bat surveys. For the purpose of reporting, any observation of a bird 
or birds flying at RSA height constitutes ‘at-risk behaviour’.  

5.2.2 Bat Site Utilisation Surveys 
Bat utilisation surveys will be conducted within six months of all turbines being commissioned. If 
necessary, surveys will be expanded to incorporate additional areas once new turbine groups have 
been commissioned, and the area is considered safe to do so. The surveys will be conducted four 
times a year in conjunction with bird utilisation surveys and will continue for the first two years of 
operation. The requirement for bat utilisation surveys to extend beyond two years, will be reviewed by 
the Supervising Ecologist after the initial two years of surveying. 

Bat site utilisation surveys will be conducted using the methodology adopted between 2024 and 2026.   

5.3 Carcass Search Program 

The key objective of the carcass search program is to monitor the frequency of bird and bat mortality 
due to collision or barotrauma associated with the Project from which the total number of mortalities 
can be estimated. Estimated frequency of mortality due to collision or barotrauma will be modelled 
and reported annually using inputs from the carcass search program to determine the range of actual 
mortalities that have occurred. These outputs can then be used to assess the accuracy of 
mortalities/featherspots/injured individuals recorded by the carcass search program and inform 
appropriate responses or extension of the program’s implementation. 

The methods to be employed as part of this program are detailed below. Reporting requirements 
relevant to the mortality assessment program are described in Section 9.0. 

5.3.1 Turbine Selection 
The same subset of 50% of turbines (up to 33) will be searched during each event over the life of the 
program. Turbines selected for searching will be randomised across the Project Area as all turbines 
are currently assumed to be of equal risk. 
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Where annual monitoring indicates that some turbines or areas may be at higher risk of collision than 
others, additional turbines may be selected for searching with consideration of the following factors: 

• Turbines where prior mortality events of threatened or migratory species have been confirmed. 

• Turbines that overlap or occur in proximity with habitat for threatened or migratory birds and bats. 

• Turbines representative of different habitat types and landscape positions. 

5.3.2 Survey Timing and Frequency 
The carcass detection program will commence within six months of all turbines being commissioned 
and continue for a period of two years.  

Carcass searches around turbines will be undertaken monthly throughout the year. Carcass searches 
around overhead transmission lines will be undertaken monthly between the months of December to 
March when migratory shorebird species are more likely to be present. The search program will be 
reviewed for efficacy after two years by the Supervising Ecologist, with the possibility of extension, 
pending review results. The efficacy requirement for extension will be based on a circumstance where 
there is a clear discrepancy between the anticipated and realised frequency of bird and bat mortality 
due to the operation of the wind turbines, or where deemed necessary as part of adaptive 
management measures (Section 7.0).Incidental carcasses collected by operation crews or 
landowners between scheduled surveys will be stored in an on-site freezer, along with collection 
details and photographs being provided to the Supervising Ecologist for identification. Details on how 
to collect specimens, record observations and the best way to store carcasses in a freezer will be 
provided to operational staff during site inductions as specified in Section 6.3.6. 

5.3.3 Search Area 
For turbines, the final search area engaged for the carcass search program will be determined based 
on the confirmation of final specifications of the proposed turbines and the method employed for 
carcass searches. Based on the proposed RSA used in the risk assessment as well as the findings of 
Hull and Muir (2010), Huso and Dalthorp (2014) and Prakash and Markfort (Prakash & Markfort, 2020), 
an indicative area with a radius of 120 m around the base of each turbine comprising an inner and 
outer search area (60 m radii, respectively) will be utilised. For overhead transmission line 
infrastructure, up to 1.5 km of overhead transmission lines proposed to be constructed west of Brand 
Highway will be subject to carcass searches. Search areas will be guided by Section 4.2 of Post-
construction bird and bat fatality monitoring for onshore wind energy facilities in emerging market 
countries: Good Practice Handbook and Decision Support Tool (International Finance Corporation et 
al. 2023). 

5.3.4 Search Method 
There are two potential search methods proposed, including the use of detection dogs and a human 
detection search method which are detailed in Section 6.3.4.1 and Section 6.3.4.2.  
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5.3.4.1 Detection Dog Method 

Trained detection dogs will be used if the climatic conditions and terrain of the search areas are 
suitable for a safe and effective canine search effort. As such, surveys conducted during summer 
months may need to be scheduled during the early and later part of the day to avoid hot weather. A 
detection dog team is comprised of at least one dog handler and detection dog who will undertake 
surveys.  

The detection dog will be highly trained with recall and always be within sight or within audible 
distance of the handler. Detection dog teams will generally work from downwind to upwind across the 
120 m radius (the ‘search area’; see Section 6.3.3). Depending on the wind speed at the time of 
sampling, the width between transects used by the detection dog team will vary. This is because the 
scent cone being emitted by the carcass will become narrower during stronger wind and wider during 
lighter wind. As such, the distance between transects will vary from between 10 m and 30 m at the 
discretion of the trained detection dog handler (Figure 5.1).  

The detection dog team will walk across the direction of the wind, allowing the dog to freely move 
across the search transect, while responding to commands of the handler. A GPS collar will be 
attached to the detection dogs to allow the handler to track movements in real time and ensure the 
entire search area has been sufficiently covered by the dog. Once the distance travelled by the dog is 
adequate and there are no clear coverage gaps, the team will move to the next wind turbine and 
repeat the process. 

 
Figure 5.1 Detection Dog Method Search Area 

5.3.4.2 Human Detection Method 

Carcass searches will be conducted by ecologists experienced in bird and bat carcass identification. 
At each turbine search area, the observer will walk transects comprising an inner and outer search 
area (60 m radii, respectively) at each of the selected sites. 
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Carcass searches will be conducted as follows: 

• The inner and outer search areas will be surveyed at each selected turbine (Figure 5.2).  

• The team will survey wind turbine locations with the intensity of searches varying based on 
distance from the wind turbine base with as follows:  

• Inner zone = transects to be spaced every 6 m from base of turbine. 

• Outer zone = transects to be spaced every 12 m from 60–120 m from base of turbine. 

 
Figure 5.2 Human Detection Method Inner and Outer Turbine Search Area Zones 

5.3.5 Unsearchable Areas 
In certain situations, the topography surrounding wind turbines may present challenges to effective 
search and monitoring activities. Terrain such as steep slopes, dense vegetation, or rocky areas can 
limit access for both human surveyors and trained detection dogs. At turbines within such areas, 
searcher efficacy or carcass detectability (particularly if humans are used to search for carcasses 
rather than dogs) may vary. 

Areas deemed as unsearchable for each turbine included in the carcass search program will be 
marked/mapped and a corrective factor equivalent to the remaining area unable to be surveyed will 
be applied to produce total bird and bat mortality estimates. Prior to implementing the searches, a 
statistician will be consulted regarding the corrective factor and the preferred method for recording 
the data for use in the mortality estimation. 

Noting the landscape surrounding the Project turbines (i.e. primarily cleared paddocks), unsearchable 
areas are not likely. 
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5.3.6 Data Collection and Carcass Find Protocol 
During the carcass search surveys and the carcass persistence trials (Section 6.4), data will be 
collected and recorded on predefined survey sheets, including online applications if appropriate.  

The data will include (but is not limited to) general information such as basic survey and weather 
information, location-specific information including ground cover/substrate, and the extent of the 
search area that is accessible/searchable. 

If a bird or bat carcass or featherspot is detected during a carcass search survey, the carcass or 
featherspot must be collected, photographed and stored (if a carcass), its location must be recorded 
on a GPS device, and the relevant data collection form completed. The carcass will then be placed in 
an on-site freezer dedicated to this purpose and clearly labelled as such, with the carcasses to be 
used in carcass detectability trials and carcass persistence trials (Section 6.4). Handling and 
collection of carcasses should consider the following: 

• The carcass must be removed from the site by a person wearing rubber gloves and double bagged 
in clear plastic bags. 

• The carcass must be photographed in such a way that it can be further identified, i.e. on a white 
background with an item or measuring tape for scale and adequate lighting. 

• A label with the date, turbine number, species name (if known) and a unique specimen code must 
be placed in the second bag to allow cross-reference to the corresponding completed datasheet. 

• The carcass will be transported to a dedicated on-site freezer where it will be retained for the 
purpose of either a second opinion on its identification, or for use in carcass persistence trials or 
carcass detectability trials.  

• In cases where featherspots or carcasses cannot be identified, the following process will be 
undertaken: 

○ Photos of the featherspot or carcass will be analysed by the Supervising Ecologist (including 
any colleagues) to definitively identify the find, including circumstances where the Supervising 
Ecologist allocated the identification to likely or probable confidence levels. 

○ Methods to further definitively identify the featherspot or carcass could then involve sending 
photos of the find and/or the find itself to a species specialist or museum, or for DNA testing. 
DNA testing is not proposed to be used for carcasses or featherspots unless there is the 
potential it could be a threatened species. 

All data collected during the carcass search program will be entered into a database. Data pertaining 
to incidental finds must also be retained in this database. 

All carcasses collected must be kept (frozen) until the completion of all ancillary surveys as outlined 
in Section 6.4. 

5.4 Ancillary Surveys 

Ancillary surveys (trials) to test and measure both carcass persistence and searcher efficiency will be 
completed. These trials will help calibrate inputs for the calculations of mortality estimates and allow 
survey methods to be adjusted where appropriate. 
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5.4.1 Carcass Detectability Trials 
The efficacy of the carcass detection program will be investigated using carcass detectability trials 
which aim to detect the degree of error present as a calibration factor for mortality estimates.  

The detectability of carcasses under turbines can vary depending on a range of factors such as the 
efficacy of the observer, the size of the carcass, and the type of ground cover. Given this, carcass 
detectability trials will be undertaken to determine the efficacy of finding carcasses within different 
areas of the Project Area. These trials will correspond with periods of low and high grass or cropping 
cover as carcass detection by humans is limited by these visual restrictions. The assessor will be 
independent and suitably experienced. 

Carcass detection trials will be undertaken twice across a 12 month period and commence 
immediately prior to or with the first carcass search survey. The trial can be undertaken concurrently 
with the carcass persistence trials and/or the carcass search surveys to maximise survey efficiency. If 
the carcass detection team undertaking the carcass search program (Section 6.3) changes, then new 
carcass detectability trials will be implemented to account for changes in detectability by personnel. 

The broad methodology for carcass detectability trials includes: 

• Birds and bats collected during the carcass detection program will be stored in an on-site freezer, 
suitable for storage during the carcass detectability trial. Where local deceased bird or bat 
carcasses are not available, other mammal and bird carcasses of similar size classes will be 
ethically sourced (e.g. from a pet food supply store or animal rehabilitation clinic). 

• Carcasses of varying size and species (both bird and bat) will be randomly placed around the 
search zone of the turbines (Figure 5.1) and (Figure 5.2). The number of carcasses placed and 
associated turbines selected will be determined using a randomisation tool, though will total a 
minimum of 10 large birds (e.g. raptors), 10 medium sized birds, and 10 small sized birds, and 10 
microbats per trial/season (Table 5.2). The location of the carcasses will be captured using a GPS.  

• The ecologists or detector dog team, without the knowledge of the calibration survey, will 
undertake the carcass detection program as per the methodology described above.  

This method enables results of the carcass detection program to be corrected using a calibration 
factor, derived from the number of placed carcasses found, divided by the number of carcasses 
placed. For example, if five carcasses of the original ten are found by the surveying team, the 
calibration factor of 0.5 (5/10) would apply to the results of the carcass detection program. In this 
example, it is assumed that 50% of the carcasses were missed and should be accounted for.  

Table 5.2 Minimum Detectability Trial Replicates per Season/Trial 

Season/Trial Large-sized Birds Medium-sized 
Birds 

Small-sized 
birds 

Microbats 

Spring 10 10 10 10 

Autumn 10 10 10 10 

5.4.2 Carcass Persistence Trials 
Birds and bats injured or killed through collision with turbines may be removed from search areas by 
scavengers such as varanids, raptors, ravens, dingoes, or introduced mammals.  
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Carcass persistence trials allow the persistence rates of different-sized carcasses to be estimated 
and improve the estimation of mortality rates of birds and bats impacted via turbine collision. 

The persistence trials will be undertaken once every six months. 

To assess variation in scavenging rates across carcass sizes, three different size classes for birds will 
be used with an equal number of replicates per trial (Table 5.2). The various carcasses will be placed 
within the search zone of a selection of turbines within the Project Area and their location recorded via 
GPS. Each carcass will have a motion-detecting camera placed nearby to identify the species 
potentially scavenging the carcass and record the date and time that the carcass is removed as 
recommended by Ravache et al. (2024).  

The motion-detecting cameras will be supplemented by physical carcass checks by suitably qualified 
ecologists or trained on-site personnel. The ecologists/on-site personnel will manually check the 
carcasses at 3 days and between 7-14 days following carcass placement. These checks will record 
whether the carcass is “intact” (i.e., does not appear to have been scavenged by a vertebrate 
predator) or “partially scavenged” (i.e., flesh and skeletal remains are found). Feather-spots will also 
be recorded, however will not contribute to the persistence correction factor as this may bias results 
(as scavenging has likely already occurred by the time feather-spots are found). Other relevant notes 
relating to scavenging (e.g. scavenger scats, feathers, bones, type of scavenging) will also be 
recorded.  

Quantifying the mean and confidence interval of the time until the removal of carcasses is required for 
input into the calculation of mortality estimates. Carcass persistence will be examined through 
survival analysis using statistical analysis to estimate the survival function. 
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6.0 Impact Triggers and Adaptive 
Management 

This section defines impact trigger levels, management response actions and reporting requirements 
for: 

• Black-cockatoo species. 

• Threatened shorebird species. 

• Migratory species. 

• Other conservation significant species. 

• Non-conservation significant species. 

The main objective of setting an impact trigger level is to achieve the overarching environmental 
outcome of avoiding direct and indirect impacts to bird and bat species or otherwise minimising these 
as much as reasonably possible. 

6.1 Black-cockatoo Species 

Through numerous surveys completed to date, black-cockatoos are the primary EBPC Act listed 
species occurring in the area. As described in Section 5.0, flight height data indicates that these 
species are unlikely to fly at RSA and as a result there is a low likelihood of turbine collision. However, 
given the presence of these species on site and noting their threatened status under the EPBC Act and 
BC Act, environmental outcomes have been nominated, along with early response criteria and trigger 
criteria. For each criterion, response actions, including monitoring and reporting requirements have 
also been proposed. 

These are presented in Table 6.1 to Table 6.3 below. 
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Table 6.1 Environmental Outcome 1: The Project will not lead to a long-term decrease in the size of a population of black-cockatoos as a result of the Project 

Environmental outcome: The Project will not lead to a long-term decrease in the size of a population of black-cockatoos as a result of the Project.  
Mitigation and Management Commitments  
A minimum blade tip height of 59 m AGL will be applied to all wind turbines to minimise the risk of turbine collision noting the maximum flight height recorded for a black-cockatoo species within the Project area is 50 m AGL.  
A carrion removal program will be implemented for the operational lifetime of the Project (refer Table 8.1 of BBAMP).  
A monthly carcass search program will be implemented for the first two years of operation, with the ongoing frequency reviewed as part of the adaptive management approach (refer Table 9.1 of BBAMP).  
Bird utilisation surveys will be conducted four times a year for an initial two-year period of operations, timed to align with pre-commissioning BBUS with ongoing frequency reviewed as part of the adaptive management approach (refer Section 6.2 of 

BBAMP).  
Response Commitments  
Environmental Indicator  Response Actions   Response Monitoring Timing & 

Frequency  
Reporting   

Early response criteria:  
One confirmed black-
cockatoo carcass, 
featherspot, or injured 
individual is found within 200 
m of Project infrastructure  

Early response actions:   
1. Notify DBCA within 5 days of the early response criteria exceedance.  
2. Complete a carcass search survey at all Project wind turbines within 2 km of the confirmed black-cockatoo carcass, featherspot, 

or injured individual detection (if the carcass, featherspot, or injured individual is recorded via carrion removal program or 
incidental observation).  

3. Prepare an investigation report including details of the cause of death and an assessment of the impact on the species. Should 
the investigation report indicate that the death was likely as a result of turbine collision and is unlikely to be a one-off event then 
complete further targeted black cockatoo utilisation surveys.  

• Carcass search survey 
within 2 months of exceeding the 
early response trigger.  

• Targeted black-cockatoo utilisation 
surveys undertaken quarterly for 12 
months (to be informed by 
investigation).   

• DBCA notification.  
• Carcass search record card.  
• Annual compliance report.  
• Early 

response exceedance report.   

Early response criteria:  
Black-
cockatoos observed flying at 
RSA as part of bird utilisation 
surveys  

Early response actions:   
1. Update the risk assessment criteria with cumulative flight height data to determine if risk of black-cockatoo turbine strike has 

increased.  
2. Determine whether ongoing monitoring is required past the initial two-year period based on the updated risk assessment.   

• Targeted black-cockatoo utilisation 
surveys undertaken quarterly for 12 
months (depending on risk 
assessment).  

• Annual compliance report.   
• Early 

response exceedance report.   

Trigger criteria:   
Over a rolling 12-month 
period, 2 or more confirmed 
black-cockatoo carcasses, 
featherspots, or injured 
individuals are found within 
200 m of Project 
infrastructure  
or,  
4 confirmed black-cockatoo 
carcasses, featherspots, or 
injured individuals are found 
within 200 m of Project 
infrastructure since 
commencement of 
operations.  

Trigger actions:   
1. Notify DBCA within 5 days of the trigger criteria exceedance.  
2. Prepare an investigation report including details of the cause of deaths, an assessment of the impact on the species, and an 

assessment of the collision risk profile at each turbine.  
3. Undertake a review of existing mitigation and management measures to determine their adequacy. Should mitigation measures 

be determined to be inadequate, undertake a 12 month trial of at least one of the following at turbines where black-cockatoo 
carcasses, featherspots, or injured individuals as a result of blade strike were recorded to determine effectiveness:  
a. Employ temporary shutdown periods during periods of high black-cockatoo usage within high-risk areas of the Project site. 

This could be informed by collision risk modelling (CRM) should sufficient data be available to develop a CRM.  
b. Install automatic detection systems (ADS), which trigger a shutdown of turbines when a black-cockatoo considered at risk of 

collision is identified nearby.   
c. Increase cut-in speed of wind turbines during periods of higher activity.  

4. Provide funding towards further understanding black-cockatoo movements in the South-west WA region 
and/or identifying alternative mitigation measures to reduce turbine blade strike.  

5. Increase frequency of targeted black-cockatoo utilisation surveys and carcass search surveys.   

• Targeted black-cockatoo utilisation 
surveys undertaken quarterly for 12 
months following exceedance of 
trigger criteria.  

• Carcass search surveys undertaken 
quarterly for 12 months following 
exceedance of trigger criteria.  

• DBCA notification.  
• Annual compliance report.   
• Trigger exceedance report.  
• Annual carcass search 

report.   
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Table 6.2 Environmental Outcome 2: The Project will not result in a net loss of black-cockatoo foraging habitat within a 12 km radius of the Project Area 

Environmental outcome: The Project will not result in a net loss of black-cockatoo foraging habitat within a 12 km radius of the Project Area.   
Mitigation and Management Commitments  

• No more than 23.05 ha of vegetation will be cleared.  
• No high-quality black-cockatoo foraging habitat (Site condition score of 6) will be cleared.  
• No more than 0.65 ha of vegetation with moderate to high black-cockatoo foraging value (Site condition score of 5) will be cleared. 
• Mitigation measures as outlined in the Project Construction Environmental Management Plan (CEMP) will be implemented to ensure clearing does not exceed approved limits, including demarcation of vegetation clearing areas to 

avoid over clearing, and clear identification of no-go zones.  
• Environmental offsets will be established under Part V of the 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.   
Response Commitments  
Environmental Indicator  Response Actions   Response Monitoring Timing & Frequency  Reporting   
Early response criteria:  
Clearing exceeds any of:   
• 9.25 ha of native remnant vegetation (90% of 

approved) 
• 4.91 ha of native isolated remnant trees (90% of 

approved)  
• 4.55 ha of planted native trees (90% of approved) 
• 0.59 ha of vegetation with moderate to high black-

cockatoo foraging value (90% of approved).   

Early response actions:   
1. Stop all clearing until review of outstanding clearing requirements to ensure the Project can be 

completed without exceeding the following permitted clearing limits:  
a. 10.28 ha of native remnant vegetation  
b. 5.45 ha of native isolated remnant trees  
c. 7.33 ha of planted vegetation (native and non-native) 
d. 0.65 ha of vegetation with moderate to high black-cockatoo foraging value (area included in the 

above vegetation clearing areas) 
2. Adjust Project design to ensure the clearing limits are not exceeded.  

Within one week of completion of a clearing 
activity.  

Register of cleared areas.  
Annual compliance report.  
Early response exceedance 

report.  

Trigger criteria:   
n/a  

Trigger actions:   
n/a  

n/a  n/a  
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Table 6.3 Environmental Outcome 3: The Project will not impact on the breeding cycle of black-cockatoos 

Environmental outcome: The Project will not impact on the breeding cycle of black-cockatoos.  
Mitigation and Management Commitments  

• The Project will avoid clearing identified 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.  
• The Project will minimise clearing of 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. 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.  
• 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.  
• If black-cockatoo nesting activity is identified, clearing will not occur within 50 m of the nesting activity.   
• Known black-cockatoo nesting trees within 50 m of clearing boundaries will be clearly tagged as “No-go zone” prior to clearing.   
• The above measures are included in the Construction Environmental Management Plan to be implemented as part of the Project.  
• Environmental offsets will be established under Part V of the 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.   
Response Commitments  
Environmental Indicator  Response Actions   Response Monitoring Timing & 

Frequency  
Reporting   

Early response criteria:  
Black-cockatoo nesting 
is identified within the clearing 
area.  

Early response actions:   
1. Establish a ‘No-go zone’ so that clearing will not occur within 50 m of the nesting activity.  
2. Notify DBCA within 5 days of the nesting activity being identified.   
3. Install artificial nest boxes in suitable habitat in the Project area in consultation with DBCA and at a minimum 1:1 ratio.  

• Pre-clearance tree surveys no more 
than 72 hours prior to clearing 
commencing.  

• DBCA notification.  
• Annual compliance 

report.  
• Early 

response exceedance 
reports.   

Trigger criteria:   
n/a  

Trigger actions:   
n/a  
  

n/a  n/a  
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6.2 Threatened Shorebird Species  

Five Threatened shorebird species (those listed as Threatened and Migratory under the EPBC Act) 
have been recorded in the Project Area. 

As described in Section 5.0, flight height data indicates that these species may occasionally fly at RSA 
and as a result there is a possible risk of turbine collision. Given the presence of these species on site 
and noting their threatened status under the EPBC Act and BC Act, environmental outcomes have 
been nominated, along with early response criteria and trigger criteria.  

Impact trigger levels for Threatened shorebird species have been developed using guidance contained 
in the Department of Environment (2015) Referral guideline for 14 birds listed as migratory species 
under the EPBC Act. The referral guideline notes that actions which constitute serious disruption to an 
ecologically significant proportion of a population are those that are predicted to have annual 
mortality rates or affect breeding cycles of individuals meeting or exceeding 1% of the species 
population. The guideline also recommends that actions likely to meet or exceed 0.1% of the species 
population should be investigated further through more targeted surveys. 

For this Project, 0.01% of the species flyway population (refer Driessen et al, 2025) has been used as 
the early response criteria for Threatened shorebird species, and 0.05% of the species flyway 
population has been used as the trigger criteria. 

For each criterion, response actions, including monitoring and reporting requirements have also been 
proposed. These are presented in Table 6.4 below. 
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Table 6.4 Environmental Outcome 1: The Project will not lead to a long-term decrease in the size of a population of Threatened shorebird species as a result of the Project 

Environmental outcome: The Project will not lead to a long-term decrease in the size of a population of Threatened shorebird species as a result of the Project.  
Mitigation and Management Commitments  
No turbines will be located within 3.5km of the wetlands west of Brand Highway where Threatened shorebirds have been recorded. 
No wetland habitat mapped as likely to support Threatened shorebirds will be permanently cleared. 
• A carrion removal program will be implemented for the operational lifetime of the Project (refer Table 8.1 of BBAMP).  
• A monthly carcass search program will be implemented for the first two years of operation, with the ongoing frequency reviewed as part of the adaptive management approach (refer Table 9.1 of BBAMP).  
• Bird utilisation surveys will be conducted four times a year for an initial two-year period of operations, timed to align with pre-commissioning BBUS with ongoing frequency reviewed as part of the adaptive management approach 

(refer Section 6.2 of BBAMP).  
Response Commitments  
Environmental Indicator  Response Actions   Response Monitoring Timing & 

Frequency  
Reporting   

Early response criteria:  
Carcasses, featherspots, or 
injured individuals for 0.01% 
of the species flyway 
population are found within 
200 m of Project 
infrastructure  

Early response actions:   
1. Notify DBCA within 5 days of the early response criteria exceedance.  
2. Complete a carcass search survey at all Project wind turbines within 2 km of the confirmed carcasses, featherspots, or injured 

individuals detection (if the carcasses, featherspots, or injured individuals are recorded via carrion removal program or incidental 
observation).  

3. Prepare an investigation report including details of the cause of death(s) and an assessment of the impact on the species. Should 
the investigation report indicate that the death(s) were likely as a result of turbine collision or transmission infrastructure 
strike, and is unlikely to be a one-off event then complete further targeted shorebird utilisation surveys.  

• Carcass search survey 
within 2 months of exceeding the 
early response trigger.  

• Targeted shorebird utilisation surveys 
undertaken monthly from October to 
March for a 6 month period (to be 
informed by investigation).   

• DBCA notification.  
• Carcass search record card.  
• Annual compliance report.  
• Early 

response exceedance report.   

Trigger criteria:   
Carcasses, featherspots, or 
injured individuals for 0.05% 
of the flyway population are 
found within 200 m of 
Project infrastructure 

Trigger actions:   
1. Notify DBCA within 5 days of the trigger criteria exceedance.  
2. Prepare an investigation report including details of the cause of deaths, an assessment of the impact on the species, and an 

assessment of the collision risk profile at each turbine.  
3. For turbine strike, undertake a review of existing mitigation and management measures to determine their adequacy. Should 

mitigation measures be determined to be inadequate, undertake a 12 month trial of at least one of the following at turbines 
where Threatened shorebird carcasses, featherspots, or injured individuals as a result of blade strike were recorded 
to determine effectiveness:  
a. Employ temporary shutdown periods during periods of high Threatened shorebird usage within high-risk areas of the Project 

site. This could be informed by collision risk modelling (CRM) should sufficient data be available to develop a CRM.  
b. Install automatic detection systems (ADS), which trigger a shutdown of turbines when a Threatened shorebird considered at 

risk of collision is identified nearby.   
c. Increase cut-in speed of wind turbines during periods of higher activity.  

4. For transmission infrastructure strike, install bird protection measures such as line markers or bird diverters at locations where 
Threatened shorebird carcasses, featherspots, or injured individuals as a result of transmission infrastructure strike were 
recorded. 

5. Provide funding towards further understanding Threatened shorebird movements in the South-west WA region 
and/or identifying alternative mitigation measures to reduce turbine blade strike.  

6. Increase frequency of targeted shorebird utilisation surveys and carcass search surveys.   

• Targeted shorebird utilisation surveys 
undertaken monthly from October to 
March for a 6 month period following 
exceedance of trigger criteria.  

• Carcass search surveys undertaken 
quarterly for 12 months following 
exceedance of trigger criteria.  

• DBCA notification.  
• Annual compliance report.   
• Trigger exceedance report.  
• Annual carcass search report.   
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6.3 Migratory Species  

6.3.1 Impact Trigger 
Impact trigger levels for species listed under the EPBC Act as migratory have been developed using 
guidance contained in the Department of Environment (2015) Referral guideline for 14 birds listed as 
migratory species under the EPBC Act. The referral guideline notes that actions which constitute 
serious disruption to an ecologically significant proportion of a population are those that are predicted 
to have annual mortality rates or affect breeding cycles of individuals meeting or exceeding 1% of the 
species population. The guideline also recommends that actions likely to meet or exceed 0.1% of the 
species population should be investigated further through more targeted surveys. 

For this Project, the impact trigger for a species listed as Migratory under the EPBC Act or BC Act is the 
confirmation of a number of carcasses, featherspots, or injured individuals that represents 0.05% of 
the species flyway population (refer Driessen et al, 2025), recorded either: 

• Within the designated search area during the carcass search program. 

• Within 200 m of Project infrastructure recorded as part of carrion removal procedures. 

• Within 200 m of Project infrastructure recorded incidentally during other activities. 

If expert identification (including DNA testing) is required to determine the species of a carcass or 
featherspot, then the impact trigger will occur from the date the carcass or featherspot is confirmed 
as a threatened species. 

6.3.2 Response Requirements  
If an impact trigger level for migratory species is met, a further investigation and reporting response is 
required. It is the responsibility of the person who discovered the carcass, injured individual or 
featherspot to notify the Site Environmental Advisor upon discovery, so the response can be initiated 
as per the process depicted in Figure 6.1.  

As part of the response plan, Neoen will notify DCCEEW (for EPBC Act listed migratory species) and/or 
DBCA (for BC Act migratory species) of the event as soon as practicable (following confirmed species 
identification) but no later than five business days.  

Following this, an investigation into contributing factors to the trigger will be undertaken by a suitably 
qualified ecologist (e.g. certain weather events, potential for a high-risk turbines). A report will be 
compiled by a qualified ecologist addressing the investigation of impacts relating to a specific trigger 
level being met and submitted to DCCEEW and/or DBCA as soon as practicable following the carcass, 
featherspot, or injured individual being identified (including if further DNA testing is required) (also 
refer to Section 9.0). 
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6.4 Other Conservation Significant Species  

6.4.1 Impact Trigger 
The impact trigger for a bird or bat species listed as Other Specially Protected (i.e. Peregrine Falcon) 
under the BC Act, or as Priority species by DBCA, is the confirmation of two carcasses, featherspots, 
or injured individuals across two consecutive months recorded either: 

• Within the designated search area during the carcass search program. 

• Within 200 m of Project infrastructure recorded as part of carrion removal procedures. 

• Within 200 m of Project infrastructure recorded incidentally during other activities. 

If expert identification (including DNA testing) is required to determine the species of a carcass or 
featherspot, then the impact trigger will occur from the date the carcass or featherspot is confirmed 
as a threatened species. 

6.4.2 Response Requirements  
If an impact trigger level for other conservation significant species is met, a further investigation and 
reporting response is required. It is the responsibility of the person who discovered the carcass, 
injured individual or featherspot to notify the Site Environmental Advisor upon discovery, so the 
response can be initiated as per the process depicted in Figure 6.1.  

Neoen will notify DBCA (for all other conservation significant species) of the event as soon as 
practicable (following confirmed species identification) but no later than five business days.  

Following this, an investigation into contributing factors to the trigger will be undertaken by a suitably 
qualified ecologist (e.g. certain weather events, potential for a high-risk turbines). A report will be 
compiled by a qualified ecologist addressing the investigation of impacts relating to a specific trigger 
level being met and submitted to DBCA as soon as practicable following the carcass, featherspot, or 
injured individual being identified (including if further DNA testing is required) (also refer to 
Section 9.0). 
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6.5 Non-listed Species Impact Trigger 

The impact trigger for bird or bat species not listed under the EPBC Act or BC Act is the confirmation of 
four carcasses, featherspots, or injured individuals recorded at the same or adjacent1 turbines within 
two consecutive months: 

• During the carcass search program. 

• As part of carrion removal procedures. 

• Incidentally during other activities. 

The impact trigger for non-listed species does not apply to introduced species or the following species 
which were the ten most abundant species recorded during previous BBUS events: 

• Australian Magpie (Gymnorhina tibicen). 

• Australian Raven (Corvus coronoides). 

• Australian Ringneck (Barnardius zonarius). 

• Galah (Eolophus roseicapilla). 

• Grey Fantail (Rhipidura albiscapa). 

• Rufous Whistler (Pachycephala rufiventris). 

• Tree Martin (Petrochelidon nigricans). 

• Western Gerygone (Gerygone fusca). 

• Western Corella (Cacatua pastinator). 

• Yellow-rumped Thornbill (Acanthiza chrysorrhoa). 

6.5.1 Response Requirements 
If an impact trigger level for a non-listed species is met, a further investigation is required to determine 
if a revised risk assessment of the species should be initiated as per Section 7.4. It is the 
responsibility of the person who discovered the carcass, injured individual or featherspot to notify the 
Site Environmental Advisor upon discovery. The impact trigger will occur from the date the find is 
reported to the Site Environmental Advisor. 

6.6 Revised Risk Rating Management 

Data collected during the bird and bat monitoring program will be assessed in accordance with the 
bird and bat collision risk assessment methodology outlined in Appendix A to build upon the 
understanding of the risk of turbine collision and barotrauma impacts. The collision risk assessment 
will be updated upon the two-year review and, if suitable, incorporated into the annual compliance 
report as specified in Section 9.0. 

 
1 This threshold is cumulative across adjacent turbines. For example, if one mortality, featherspot, or injured individual is confirmed at two 

separate turbines not adjacent to one another, and then another is confirmed the following month at a turbine adjacent to both turbines 
(i.e. between them) then this threshold is also triggered.  
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The risk assessment may also be revised on an ad-hoc basis in specific circumstances. If a 
conservation significant bird or bat species is observed during the monitoring program resulting in a 
change in the likelihood of occurrence (e.g. from ‘Moderate’ or ‘High’ to ‘Known’), a species’ 
conservation listing is changed by the relevant department, or an investigation into a non-listed 
species trigger exceedance recommends risk rating management , the following process will be 
initiated by the Site Manager and supported by the Site Environmental Advisor: 

• Commissioning of a revised collision risk assessment to determine the revised risk rating for the 
species.  

• Undertake a review of the current mitigation and management measures identified in the BBAMP 
and determine their adequacy to prevent impact to the species. 

• Identify further mitigation and management measures to reduce the risk to the species based on 
turbine collision and barotrauma.  

• For any species with a risk rating revised to ‘Very High’, where possible a Collision Risk Model 
(CRM) will be commissioned to determine the estimated number of collisions per year based on 
current Project operation. 

Where the outcomes of the response involves changes to this BBAMP, those changes will be reported 
to DCCEEW and/or DBCA within three months in accordance with Table 9.1. 
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7.0 Mitigation and Management 
Measures 

The purpose of this section is to provide details of mitigation measures to manage risk of the Project 
leading to a significant impact on bird and bat species. Additional measures may be implemented 
following the investigation of triggers being met and the BBAMP reviewed. The ongoing, preventative 
mitigation measures discussed in this plan are provided in Table 7.1. 
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Table 7.1 Project Mitigation Measures 

Mitigation Measure Description Timing 

Turbine design Large turbines provide better visibility and have slower blade rotation speeds than smaller turbines. 
Providing a minimum turbine tip height of 59 m AGL will minimise the risk of turbine strike for black-
cockatoo species which typically fly at canopy height. 

Design stage 

Controls before 
vegetation clearance 

Before commencing clearance, careful planning must be made to limit disturbance to significant bird 
habitats:  
• Locating infrastructure within cleared agricultural land as much as possible road so that layouts were 

optimised to reduce clearing of vegetation (e.g. placement within cleared paddock). 
• 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. 
• Vegetation clearance areas will be clearly demarcated to avoid over-clearing within mapped habitat. 
• No-go zones within the Project Area will be clearly documented.  
• Measures to protect and recover fauna encountered during vegetation clearing will be outlined, 

including the presence of qualified fauna spotters. 
• 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. This will include ensuring that no trees 
being removed are housing black-cockatoos, chicks, or eggs. 

• Micro-siting of Project infrastructure will aim to retain habitat trees where possible. 
• Habitat trees within the Final Project Footprint that can be safely retained will be marked with flagging 

tape and avoided. 
• 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. 

Design stage 

Controls during 
vegetation  
clearance 

During vegetation clearance, efforts to limit disturbance to significant bird habitats will include:  
• Vegetation clearing to 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 to move into adjacent native vegetation ahead of the clearing activity. 

• Having a licenced fauna spotter to conduct searches during clearing activities within remnant 
vegetation types and native vegetation to ensure that no potential black-cockatoo nest trees being 
removed are housing black-cockatoos, chicks, or eggs. 

During 
construction 
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Mitigation Measure Description Timing 
• Halting any activities where any listed bird and bat species are encountered during construction in 

proximity (<10 m) to their location until they are no longer present.  
• Halting vegetation clearing in areas where black-cockatoo species are located, and clearing will not 

resume until the species leaves the location on its own accord. 
• Implementing mitigation measures to limit and reduce indirect impacts (noise, dust, light emissions 

and traffic) to birds and bats:  
○ Restriction of construction hours to daylight periods where possible. 
○ Consideration of plant and equipment types, including muffler design and the use of alarms. 
○ Dust suppression techniques to minimise generation of duct (e.g., watering access roads). 
○ Speed limits on access roads, informed by appropriate signage as required. 
○ The inclusion of points of egress in any excavation areas that are left open for more than one night. 
○ Progressive clearing, limiting exposed areas to the immediate work zones. 
○ Consideration to the type and use of lighting (e.g., shielded lights on buildings, directing lighting 

away from habitat). 

Carrion removal The presence of carrion around wind turbines attracts many bird species, particularly raptors, placing 
them at an elevated risk of collision with turbine blades. A carrion removal program will run for the 
operational lifetime of the Project and will apply to any carcass found within 200 m of turbines in 
accessible areas. The following procedure will be adopted:  
• The Site Environmental Advisor or another suitable person will be appointed as the carrion removal 

coordinator. This person will be responsible for the organisation of monthly inspections by appointed 
staff. Inspections will be completed by vehicle and/or on foot of accessible areas up to 200 m of 
turbines. All full-time employed site personnel will be trained on the carrion removal procedure. 

• All bird or bat carcasses should be stored in a double-wrapped plastic bag and placed in a freezer 
located on site with the appropriate information labelled for identification. 

• The following information will be collected for each bird or bat carcass: specimen number, GPS 
location, species, date and time, visible signs of injury, photographs of the carcass, weather 
conditions. 

• The location and date of discovery and date of removal of all non-bird or bat carcasses will be 
recorded and maintained in a database by the carrion removal coordinator. 

• Any feral or overabundant native animal control program implemented must include the removal of all 
carcasses from the Project. 

• Any carrion detected incidentally outside the carrion removal inspection is to be removed in a timely 
manner. 

Throughout 
Project operations 
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8.0 Roles and Responsibilities 
The roles and responsibilities associated with implementation of this BBAMP are outlined in Table 8.1. 

Table 8.1  Roles and Responsibilities 

Role Responsibility 

The Approval Holder (Project 
owner and operator) 

Implementation of the BBAMP and associated decision making. 

Site Manager The Site Manager is responsible to report any incidents or threatened 
species finds.  
Reporting of incidents, including incidental finds of threatened birds and 
bats carcasses, featherspots or injured individuals found by operational 
staff or landholders to the Site Environmental Advisor. 

Site Environmental Advisor All correspondence with DCCEEW and/or State regulator. This may include 
notification of incidents, identification of threatened species and BBAMP 
associated reporting. 
Appointing suitably qualified ecologists to implement the technical aspects 
of this BBAMP, coordination and oversight of the Supervising Ecologist.  
Audit and periodic review of the effectiveness of BBAMP and any corrective 
actions. 

Supervising Ecologist Implementation of the Adaptive Management Monitoring Program      
(Section 6.0), management of suitably qualified ecologists, training of site 
personnel, data analysis and reporting (Section 9.0). 

All site personnel  Reporting of carcass, featherspot, or injured individuals found to the Site 
Environmental Advisor. 
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9.0 Reporting Requirements 
The proposed reporting requirements of this BBAMP are detailed in Table 9.1. 

Table 9.1 BBAMP Reporting Requirements  

Report Description Timing 

Annual 
Carcass 
Search 
Program 

Following each year of the carcass search program, the program findings will 
be compiled and submitted to the regulator/s within 3 months of survey 
completion. The report should detail the species impacted including: 
• Total carcasses/featherspots/injured individuals found for each species. 
• Locations of carcasses/featherspots/injured individuals found. 
• Dates carcasses/featherspots/injured individuals were found. 
• Details of any carcass/featherspots/injured individual finds that triggered 

impact levels. 
Survey methodologies. 
Results of detection/persistence trials. 
Environmental/meteorological conditions. 
• Associated statistical analyses. 
Estimations of annual mortality rates of each EPBC Act or BC Act listed species 
will also be provided outlining: 
• Supporting evidence from case studies of listed species carcass size 

classes.  
• Results of persistence trials and searcher efficiency trials. 
• Annual probability of detection and monthly strike monitoring. 
• Collision monitoring protocol and survey effort. 
It is also necessary to include the calculation of annual mortality rates for all 
species (including non-listed species) which have recorded mortality in 
association with the Project. These calculations must consider and factor in 
the search area and associated effort, searcher efficiency, and carcass 
persistence rates. 
The number of carcasses of each species identified during the carcass search 
program which are utilised in the detectability trials will also be reported.  
Statistical analysis should be undertaken to provide estimates of the annual 
total number of collisions for each species in consideration of the carcass 
search area and effort and the observed carcass persistence times and 
observer detectability rates.  
A second report detailing the findings of the full 2-year entire carcass search 
program must be submitted to the regulator/s within 4 months of completion of 
24 months of surveys. 

Annually for 2 
years, with 
final report 
provided 
within 4 
months of 
survey 
completion. 

Early 
Response 
/ Impact 
Trigger 
Reporting 

Regulators must be notified within 5 business days from when a relevant trigger 
threshold is met. The report outlining the investigation of the impact causing a 
specific trigger level to be met will be compiled by the contracted ecologist and 
must then be submitted to regulator/s as soon as practicable. The impact 
trigger report will include: 
• The impact trigger level that was reached. 
• The species and number of individuals involved in the impact trigger. 
• The date/s and location/s of recovered carcasses/featherspot. 

If an impact 
trigger occurs 
in accordance 
with  
Section 7.1 or  
Section 7.2, 
DCCEEW will 
be notified 
within 5 
business days 
via email. 
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Report Description Timing 
• Any identified ecological factors contributing to the impact trigger such as 

climate, presence of prey species/foraging opportunities, seasonal factors 
(i.e. migration). 

• Whether the event is likely to be rare or regular or may constitute an 
adverse impact on the species at the local, regional or total population 
scale. 

In cases where further monitoring or implementation of mitigation measures is 
deemed necessary through consultation with the regulator/s, the findings and 
effectiveness of such must be reported to regulator/s within three months of 
the commencement of monitoring / the implementation of mitigation 
measures / within another specified timeframe as determined through 
consultation with the regulator/s. 

An impact 
trigger report 
will then be 
submitted as 
soon as 
practicable 
after the 
trigger level 
was reached. 
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Executive Summary 
Neoen Australia Pty Ltd proposes the development of the Yathroo Wind Farm (the Project), located 
approximately 120 km north of Perth in the Shire of Dandaragan, Western Australia. The Project will 
comprise up to 65 wind turbines, a Battery Energy Storage System (BESS), and associated 
infrastructure. Umwelt was commissioned to undertake ecological assessments to inform 
environmental approvals and guide project design. 

This Bird and Bat Utilisation Assessment (BBUA) evaluates the potential pre-mitigation collision risk to 
bird and bat species from wind turbine operations. This assists in identifying what species may require 
further consideration for impact assessment, mitigation and collision risk modelling. The assessment 
draws on data from four seasonal Bird and Bat Utilisation Surveys (BBUS), terrestrial vertebrate fauna 
and habitat assessments, and desktop reviews of regional species records. 

Approach 

Collision risk to species was assessed using a matrix adapted from Lumsden et al. (2019) to suit 
impact assessments of Australian wind farms combining: 

• Likelihood of Collision: Based on flight height and frequency of occurrence. 

• Consequence of Collision: Based on conservation status, population size, demographic 
resilience, and geographic concentration. 

Key Findings 

A total of 50 species were assessed (43 bird species, 7 bat species) including: 

• Conservation significant birds: 16 species assessed. 

○ High Collision Risk:  

▪ Blue-billed Duck (Oxyura australis – Priority 4 listed by the Department of Biodiversity, 
Conservation and Attractions) 

▪ Peregrine Falcon (Falco peregrinus – Other Specially Protected under the Biodiversity 
Conservation Act 2016 [BC Act]) 

○ Moderate Collision Risk: 6 species. 

○ Minor Collision Risk: 8 species. 

• Raptors:  

○ Moderate: All 11 diurnal species assessed.  

○ Minor: Boobook Owl (Ninox boobook). 

• Microbats: All 7 species assessed received a ‘High’ collision risk rating. 

• Other at-Risk birds: 15 species assessed. 

○ High: Yellow-billed Spoonbill (Platalea flavipes). 
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○ Moderate: 10 species 

○ Minor: 4 species. 

Recommendations 

It is recommended that this BBUA is updated following future BBUS events to reflect additional data 
gathered about species’ occurrence and flight behaviours within the Project area. 

Additionally, this information should be used to inform and prepare a Preliminary Bird and Bat 
Adaptive Management Plan (BBAMP) to identify and manage impacts to bird and bat species during 
operations of the Project. 
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1.0 Introduction 
Neoen Australia Pty Ltd (Neoen) is proposing the development of the Yathroo Wind Farm (the Project) 
located approximately 120 kilometres (km) north of Perth in the Shire of Dandaragan. The Project is 
expected to comprise up to 65 wind turbines, a Battery Energy Storage System (BESS) and associated 
ancillary infrastructure. 

Umwelt was commissioned by Neoen in 2024 to undertake ecological surveys to guide design 
feasibility and support State and Commonwealth environmental approvals for the Project. Bird and 
bata data gathered from Bird and Bat Utilisation Surveys (BBUS) and vertebrate fauna surveys 
undertaken from 2024–2025 have been used to prepare this Bird and Bat Utilisation Assessment 
(BBUA). 

1.1 Project Description 

The Project is located within the Shire of Dandaragan, approximately 120 km north of Perth, Western 
Australia. The Project is situated across several freehold properties around Brand Highway and 
Dandaragan Road, between Dandaragan, Cataby, and Regan’s Ford. The Project will tie into existing 
132/330 kV double circuit transmission infrastructure, which is scheduled to be upgraded to dual 
circuit 330 kV. This will provide network access and intersects the western portion of the Project. 

1.1.1 Project Definitions 
Two areas of study were defined for the Project and are relevant to this BBUA:  

• The Study Area, provided by Neoen on 1 November 2024 (YTO-PRJ-PA-008), covers 17,213 ha and 
formed the basis of all BBUS and vertebrate fauna surveys undertaken to date (Figure 1.1). 

• The Desktop Study Area included the Study Area plus an approximate 20 km buffer and was used 
to assess the broader environmental context of the Project and to undertake desktop 
assessments to inform the likelihood of occurrence of bird and bat species. 

The locations of turbines within the Study Area have also been considered in assessing collision risk. 

1.1.2 Turbine Specifications 
The Project is proposed to consist of up to 65 wind turbines. The proposed wind turbines will have a 
horizonal axis with a rotor consisting of three blades with a proposed blade length of up to 91 metres 
(m). The rotor swept area (RSA) refers to the aerial swept zone of the rotating wind turbine blades. The 
proposed wind turbines will have a maximum hub height of 170 m and a minimum hub height of  
150 m. Based on a maximum blade length of 91 m, the RSA could be located at a height of between  
59 m and 261 m Above Ground Level (AGL). The wind turbine specifications provided by Neoen are 
presented in Table 1.1 and illustrated on Figure 1.2. 
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1.2 Scope of Works 

The objective of this BBUA is to assess the pre-mitigation collision risk for bird and bat species that 
are present or that may occur in the vicinity of wind turbines in the Study Area based on occurrence 
and flight data gathered from completed surveys and published literature. This assists in identifying 
what species may require further consideration for impact assessment, mitigation and collision risk 
modelling. The BBUA also summarises potential impacts to bird and bat species documented in 
published literature and outlines potential mitigation and management measures to be considered as 
part of the Project. To achieve this objective, the scope of this BBUA is to:  

• Synthesise available data on the occurrence and flight characteristics of bird and bat species 
through a review of previous technical studies undertaken for the Project. 

• Identify those bird and bat species that may be susceptible to blade strike from wind turbines 
through an analysis of flight behaviours recorded within the Study Area and a review of publicly 
available data and published literature. 

• Identify potential impacts from wind turbine strike to bird and bat species and estimate the 
relative level of risk on species that are considered most at risk. 

• Outline potential mitigation and management measures that have been employed at other wind 
farms to avoid or mitigate impacts of blade strike on birds and bats. 
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Criterion C (geographic population concentration) was assessed by estimating the degree to which 
a species’ population may be concentrated due to site related factors such as geographic location, 
habitat type, proximity to important habitat or roost locations (i.e., significant wetlands, roost caves) 
and how this relates to the specific landscape in which the Project is located. Lumsden et al. (2019) 
noted that this criterion is intended to account for situations where the degree to which a taxon is 
geographically concentrated may influence the risk posed by the particular location of a wind farm. 
Where large flocks or aggregations are involved the concentration of individuals may be for short 
seasonal periods but may nonetheless substantially heighten risk to a large portion of a species’ total 
population. This is particularly important if a large proportion of a species’ population passes through 
a localised area, such as a migratory corridor, over the course of each seasonal passage. 

Criterion D (demographic resilience) was assessed through consideration of known aspects of each 
assessed species breeding biology and, most specifically, the nature of species’ life-history traits. 
This criterion is included in the risk assessment as it is necessary to estimate the capacity to which a 
species may replace individuals lost to mortality resulting from blade strike. 

Criterion E (population size) is included to account for the variation in the consequence of mortality 
of a given number of individuals between species. This, when assessed in combination with 
Criterion D, provides a measure through which the relative vulnerability of a species to loss of 
individuals can be estimated. 

Criterion F (listed conservation status) refers to the status of bird and bat species listed under the 
EPBC Act or BC Act. In instances where a species listing differs between the state and 
Commonwealth legislation, for example one that is listed Vulnerable under the EPBC Act and 
Endangered under the BC Act, the higher threatened listing status is selected for the purposes of this 
assessment. The order of conservation status being Critically Endangered, Endangered, and 
Vulnerable. Species listed as Migratory and/or Marine under the EPBC Act, Other Specially Protected 
or Conservation Dependent under the BC Act, or Priority species by DBCA are not assigned a rank for 
this criterion.   
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4.0 Bird and Bat Potential Impacts 
This section provides a high-level overview of common impacts to bird and bat species from wind 
farm projects. Prior to construction and operation of the Project, it is expected that Neoen will be 
required to develop a preliminary Bird and Bat Adaptive Management Plan (BBAMP) to manage these 
impacts along with site-specific and regional considerations of wind farm-species interactions in 
accordance with the DCCEEW (2024a) Onshore Wind Farm Guidance. 

4.1 Collisions 

Fauna mortality and injury at wind farms can result from birds or bats colliding with wind turbine 
blades, towers, nacelles, guy cable, power lines and meteorological masts. There are a range of 
factors that influence risk of collisions with such infrastructure (Drewitt & Langston, 2008) including: 

• Physical attributes of a wind turbine generator (i.e. turbine dimensions, 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 by nature. Proximity to roost locations, migratory flight pathways and wetlands 
appear to be particularly important factors that influence bird and bat utilisation. A range of other 
factors not necessarily related to a site’s biophysical state such as weather conditions (including wind 
speed, temperature and relative humidity) can also affect utilisation and therefore collision risk (see 
Amorim et al., 2012).  

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, and lowest in areas where 
activity of such species is comparatively low. 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. 

4.2 Barotrauma 

Barotrauma is a phenomenon in which rapid air pressure changes from rotating wind turbine blades 
are hypothesised to cause tissue damage to air-containing structures, most notably the lungs of bats 
(Baerwald et al., 2008). It has also been hypothesised that barotrauma can cause non-lethal 
debilitation, such as hearing impairments and other internal injuries that may result in bats 
succumbing to their injuries away from wind turbines (Lawson et al., 2020). Due to the unique 
respiratory anatomy of birds, they are considered less susceptible to barotrauma than that of 
mammals, specifically bats (Baerwald et al., 2008), however it is possible. 

Research conducted in North America on the relative risk of barotrauma compared with direct 
collisions has resulted in mixed findings regarding the proportion of deaths that have been attributed 
to each factor (Ellison, 2012), though it appears the majority of fatalities are due to collisions (Grodsky 
et al., 2011; Rollins et al., 2012). Baerwald et al. (2008) found that barotrauma to the lungs and 



 

Yathroo Wind Farm Bird and Bat Potential Impacts 
24360_R06_Neoen_Yathroo WF_Bird and Bat Utilisation Risk Assessment_V2.docx 20 

possibly other organs accounted for 46% of bats killed by wind turbines, with 92% of the barotrauma 
in those bats displaying as haemorrhaging in the thoracic and/or abdominal cavities. However, Rollins 
et al. (2012) found that only 6% (5/81) of bats collected at a wind farm in Illinois had lesions possibly 
consistent with causation by barotrauma, leading the authors to conclude that “traumatic injury is the 
major cause of bat mortality at wind farms, and, at best, barotrauma is a minor etiology”. Lawson 
(2020) used computational fluid-dynamics to model changes in air pressure around moving wind 
turbine blades to assess the likelihood of bats occurring within areas of extremely high or lower 
pressure. The modelled air pressures were also compared to those associated with mortality in rats to 
assess the likelihood of barotrauma resulting in lethal or sub-lethal injuries to bats. Barotrauma was 
determined unlikely to be a leading cause of death supporting the alternative hypothesis that 
collisions are more likely to be the predominant pathway for bat mortalities from operating wind 
turbines.  

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 confused with traumatic injury 
associated with direct collisions. There is currently no published information on barotrauma in 
Australia. 
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5.0 Bird and Bat Management Actions 
This section outlines the adaptive management approach and presents mitigation measures which 
will be considered as part of the development of a Project-specific BBAMP. The BBAMP will address 
Project impacts along with site-specific and regional considerations of wind farm-species interactions 
and will be prepared prior to the operation of the wind farm. 

The Project BBAMP would be finalised through consultation with state and Commonwealth agencies 
as required. 

5.1 Adaptive Management Approach 

The aim of a BBAMP is to monitor and mitigate the potential impacts of wind turbine strike on birds 
and bats via trigger based, adaptive management in accordance with DCCEEW (2024a). Pre and post 
commissioning monitoring of bird and bat activity (including flight behaviours) is a key requirement of 
the plan and monitoring will inform a risk profile of each wind turbine to direct tailored management 
actions when and where required. 

The objectives of a BBAMP are typically to:  

• Provide an overview of pre-commissioning survey results for the Project. 

• Present the outcomes of the collision risk assessment, focussing on species which were deemed 
a high or very high risk of collision impacts. 

• Present an overview of post-commissioning survey requirements including further bird and bat 
utilisation surveys, as well as a carcass detection program. 

• Provide proposed impact trigger thresholds for listed threatened and migratory species. 

• Present the adaptive management framework to be initiated in the event that a trigger threshold is 
reached or exceeded. 

• Outline ongoing and preventative mitigation and management measures, as well as reporting 
requirements. 

5.2 Mitigation Measures 

There are a range of mitigation measures employed at wind farms globally in efforts to reduce the 
impacts of operating wind turbines on birds and bats. These include measures designed to deter birds 
and bats from wind turbines, measures employed to minimise the attractiveness of wind turbines and 
measures used to lure birds and bats away from wind turbines. Other measures include altering the 
operation of wind turbines (i.e. slowing or stopping) such that the risk of birds and/or bats that do fly 
through a wind turbine’s RSA may be at lower risk of impact. Despite the widespread implementation 
of several mitigation measures, there has been relatively little empirical research conducted on the 
efficacy of the majority of those measures employed (Gartman et al., 2016). Only a few mitigation 
measures specifically employed to reduce bird and bat collision risk overseas are regularly 
implemented in Australia and to date there has been no empirical research published on the 
effectiveness of the mitigation measures employed here. 
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This next section outlines the main mitigation measures that have been employed in Australia and/or 
overseas with a focus on cases where measures appear to be effective in reducing direct impacts, 
noting that the approved BBAMP will provide a more detailed plan for adaptive management actions to 
reduce impacts. 

5.2.1 Carrion Removal 
Removal of carrion from near wind turbines is undertaken at wind farms (particularly in Australia) to 
mitigate the risk of carrion feeders such as raptors and other scavengers colliding with wind turbines. 
Carrion removal programs typically involve regular searches of target areas for any animal carcasses. 
Regular searches and removal, limit the amount of time carcasses are present to attract scavengers 
and can be complemented by opportunistic identification by personnel undertaking unrelated work at 
a given wind farm.  

Despite carrion removal programs being a key component of most bird and bat adaptive management 
plans prepared for wind farms in Australia, there is currently no publicly available information based 
on empirical research on their effectiveness. However, regular carrion removal is an established 
technique to reduce the presence of aerial scavengers employed in aviation to reduce the risk of 
aircraft bird strike (Australian Airports Association, 2016). 

Further to carrion removal directly beneath wind turbines (i.e. on hardstands) it is also a common 
expectation that wind projects work with involved land holders to encourage the removal of farm 
carrion (i.e. deceased stock and pest species) from parcels of land directly surrounding wind turbines. 
Additionally, avoiding lambing seasons from occurring in parcels of land directly surrounding wind 
turbines is also encouraged. Both of these two mitigation elements however are directly linked to 
engagement and approval by involved land holders and their contracts with the wind project 
developer.  

5.2.2 Painting Turbines 
May et al. (2020) demonstrated in a North American onshore windfarm study, that painting one wind 
turbine blade black reduced the annual bird fatalities across a range of bird species by 71%, with the 
most pronounced effect for raptor species. Painting a turbine blade increased rotor visibility by 
reducing ‘motion smear’, the phenomenon where fast-moving objects appear to blend together.  

It is noted that painting turbine blades may conflict with standard conditions of wind farm project 
approval (i.e. visual assessment), and this measure may require additional authorisation from 
regulators and special consideration from stakeholders. 

5.2.3 Altering Cut-in Speed of Turbines (Curtailment) 
Increasing the cut-in speed of wind turbines (the velocity at which wind turbines start producing 
electricity) appears to be the most effective mitigation measure for reducing microbat mortality partly 
because bat mortality rates are generally higher during nights with low wind speeds (Amorim et al., 
2012; Kerns et al., 2005; Rydell et al., 2010). Investigations conducted in North America indicate that 
bat mortality can be reduced by increasing the cut-in speed with reductions in mortality ranging from 
30% to 90% reported (E. B. Arnett et al., 2008, 2011; Baerwald et al., 2009). Similarly, Wellig et al. 
(2018) found that collision risk could be drastically reduced if nocturnal operation of wind turbines 
would be restricted to wind speeds above 5 ms-1 at a site in Switzerland.  
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A curtailment study was undertaken at the Cape Nelson North wind farm in southwest Victoria which 
reported similar results to international studies showing a significant decrease in bat mortality of 54% 
when curtailment measures were applied to the site (Bennett et al., 2022). This mitigation measure 
appears to be most effective at locations where there is a high frequency of flights undertaken at RSA 
such as in migratory pathways.  

Nevertheless, curtailment measures are cited as the most successful measure in reducing wind 
turbine collisions globally, with typical reductions of up to 93% in recorded fatalities and have become 
standard practice in some areas of Europe for managing potential impacts to bat species (Florent & 
Bennett, 2024). It should be noted that wind turbine specifications may differ from the wind farms 
studied previously and the Project; therefore, there may be differences in the associated risks and 
mitigation of impacts achieved through these measures to bird and bat species. 

5.2.4 Temporary Shut-down Periods 

Employing temporary shutdown of wind turbines has been shown to be an effective measure for 
reducing fatalities of certain birds and bats (de Lucas et al., 2012; Gartman et al., 2016; Smallwood & 
Bell, 2020). While no species assessed as part of this BBUA have been directly researched, findings 
for other species from international wind farms may provide an indication of the suitability of this 
mitigation measure. For example, de Lucas et al. (2012) investigated mortality rates for Griffon vulture 
(Gyps fulvus) at 10 out of 13 wind facilities in Spain by conducting wind turbine shutdown programs 
from 2008 to 2009 and compared rates from a non-stop program in 2006 to 2007. The researchers 
found that selectively stopping a few wind turbines during a few months of the year can significantly 
reduce mortality rates by more than 50% (de Lucas et al., 2012; Muñoz et al., 2011).  

This mortality reduction was achieved through short shutdown periods between the first two hours 
after sunrise until the last two hours before sunset, resulting in only a negligible reduction (0.07%) in 
energy production at the particular wind farm site (de Lucas et al., 2012). In another study, Smallwood 
& Bell (2020) found that employing wind turbine shutdown periods significantly reduced fatalities of 
bats but not of birds in the United States of America. 

Temporary wind turbine shutdowns and curtailments specifically designed to reduce the risk of strike 
of a threatened bird species (Tasmanian Wedge-tailed Eagle [Aquila audax fleayi]) are employed at the 
Cattle Hill Wind Farm in Tasmania. These measures are implemented ad-hoc such as in instances 
where an individual is identified as at-risk of collision rather than being implemented seasonally or at 
specific times of the day. Although the effectiveness of these measures has not been formally 
published, the operators of Cattle Hill Wind Farm have reported that the system has effectively 
reduced collision mortalities for this species in the 18-month period prior to July 2025 (Vorath, 2025). 

The method employed by the Cattle Hill Wind Farm is known as an automatic detection system (ADS). 
These systems trigger a shutdown of wind turbines when a bird considered at risk of collision is 
identified nearby. There are three primary types of ADS currently in use. The first, two-dimensional 
(2D) optic systems, generally analyse changes in pixel contrast across successive images to identify a 
moving object and subsequently uses the size of the object to classify it as a target.  

The second, three-dimensional (3D) optic systems, is considered more accurate due to a combination 
of using a stereoscopic camera and 2D optical camera. This allows the ADS to assess the 3D 
trajectory of the targeted object. Both ADS rely primarily on manually programmed and/or artificial 
intelligence algorithms to classify at-risk objects as targets.  
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The third, radar technology, detects objects via the reflection of radio waves which allows a much 
larger detection range and deployment at night but currently only classifies targets based on 
approximate size classes (i.e. not species identification), or sometimes species groupings using their 
wingbeats. The effectiveness of these technologies in minimising or mitigating the risk of collision is 
still unconfirmed , and requires further investigation (Ballester et al., 2024). 
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6.0 Conclusion 
In total, 43 bird species and 7 bat species have been assessed for collision risk based on the results of 
the likelihood of occurrence assessment and field survey program completed to date.  

This includes: 

• 16 conservation significant bird species recorded during the field survey program or considered to 
have a Moderate or High likelihood of occurrence  

• 12 raptor species recorded during the field survey program  

• 15 other non-listed or non-raptor species recorded during the field survey program flying within 
RSA height 

• 7 (seven) microbat species that have been recorded during the field survey program. 

The following results were found for conservation significant bird species that have been assessed: 

• none were found to have a ‘Very High’ risk of wind turbine collision 

• two (2) were found to have a ‘High’ risk of wind turbine collision (Blue-billed Duck and Peregrine 
Falcon) 

• six (6) were found to have a ‘Moderate’ risk of wind turbine collision  

• eight (8)  were found to have a ‘Minor’ risk of wind turbine collision. 

The diurnal raptor species all received a ‘Moderate’ collision risk rating, the only nocturnal raptor 
assessed (Boobook Owl) received a ‘Minor’ collision risk rating, and all microbat species received a 
‘High’ collision risk rating. 

It is recommended that future updates to this risk assessment should be undertaken following the 
completion of future BBUS to reflect additional data gathered regarding species occurrence, flight 
heights, and behaviours within the Study Area. The final risk assessment will comprise a key 
component of the impact assessment process and Project-specific BBAMP to support monitoring and 
management of potential impacts in accordance with DCCEEW (2024a). 
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1.0 Conservation Significant Species 
This section presents the detailed risk assessment for all conservation significant bird species 
identified during the desktop assessment with a Moderate or High likelihood of occurrence, or those 
recorded during the field survey program. 

1.1 Blue-billed Duck (Oxyura australis) 

Priority 4 – Listed by DBCA 

Information on the Blue-billed Duck from Australian Wind Farms 

There are no published reports of Blue-billed Duck strikes with wind turbines at Australian wind farms 
within the species’ range. 

Likelihood and Consequence of Impacts 

The overall risk rating for the Blue-billed Duck is ‘High’ based on a ‘Likely’ likelihood rating and a 
‘Moderate’ consequence rating. Rationale for responses to each criterion are detailed below and 
summarised in Appendix Table B.1. 

• Criterion A: A ‘Possible’ rating has been considered appropriate for Criterion A. Flight height data 
from published literature or field surveys of the Blue-billed Duck is limited; however, the species is 
known to make longer distance movements between preferred breeding and foraging habitat and 
may occasionally occur at RSA during such movements. Reid et al. (2023) suggests that 
approximately 50% of the species’ flight time occurs at altitudes between 30 m and 350 m AGL, 
with a further 10% of flight time spent above 350 m AGL. 

• Criterion B: A ‘Likely’ rating has been considered appropriate for Criterion B. The species was 
recorded during both the Summer 2025 BBUS and Autumn 2025 BBUS with counts of up to 6 
individuals during opportunistic censuses of wetland sites. The species is partially migratory and 
generally disperses from breeding areas in April or May, returning in July or August. Although, this 
can be dependent on favourable climatic conditions and in some instances the species will 
remain in breeding areas year-round (BirdLife Australia, 2023b). Therefore, it is considered likely 
that the species regularly occurs in, or moves through, the Study Area.  

• Criterion C: A 'Moderate' rating has been considered appropriate for Criterion C. The Blue-billed 
Duck is somewhat dispersive and partially migratory, with general abandonment of breeding 
grounds following the breeding season. The species often concentrates in favourable areas until 
just before the start of next breeding season and may undertake widespread dispersal following 
exceptional flooding events (Carboneras & Kirwan, 2020b). Individuals may occasionally 
concentrate within areas of suitable breeding habitat; however, this habitat itself is not restricted 
to the Study Area when compared to the broader region. 

• Criterion D: A ‘Moderate’ has been assigned to Criterion D. The life-history characteristics of 
Blue-billed Duck overlap with certain aspects of both the descriptions for a Low and High rating for 
Criterion D (BirdLife Australia, 2023b). 
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1.16 Peregrine falcon (Falco peregrinus) 

Other Specially Protected – BC Act 

Information on the Peregrine Falcon from Australian Wind Farms 

There are 3 published reports of Peregrine Falcon strikes with wind turbines at Australian wind farms 
within the species’ range (Moloney et al., 2019; Goldwind Australia, 2024). 

Likelihood and Consequence of Impacts 

The overall risk rating for the Peregrine Falcon is ‘High’ based on a ‘Likely’ likelihood rating and a 
‘Moderate’ consequence rating. Rationale for responses to each criterion are detailed below and 
summarised in Appendix Table B.16. 

• Criterion A: A ‘Likely’ rating has been assigned to Criterion A. A high proportion of Peregrine 
Falcon’s flight activity is likely to be at RSA height. While the species was not recorded flying within 
RSA during the BBUS program, raptors are known to fly within RSA height regularly when searching 
for prey, hunting, or moving across the landscape between areas of suitable habitat. 

• Criterion B: A 'Likely' rating has been applied to Criterion B. The Peregrine Falcon was recorded on 
10 occasions during the BBUS program and during every BBUS event; therefore, the species is 
likely to regularly occur in, or move through, the Study Area. 

• Criterion C: A ‘Low’ rating has been assigned to Criterion C. The Peregrine Falcon is a 
cosmopolitan species and considered to be one of the most widespread warm-blooded terrestrial 
vertebrates (White et al., 2024). The species occupies a large variety of habitat types within 
Australia including urban areas and cleared landscapes with sufficient food availability. Its 
occurrence is largely dependent on nesting habitat and prey availability, which itself can be widely 
dispersed in the broader region. Therefore, the species is considered unlikely to be concentrated 
by habitats within the Study Area. 

• Criterion D: A ‘Moderate’ rating has been assigned to Criterion D. The life-history characteristics 
of Peregrine Falcon overlap with certain aspects of both the descriptions for a ‘Low’ and ‘High’ 
rating for Criterion D (BirdLife Australia, 2023c). 

• Criterion E: A ‘Moderate’ rating has been assigned to Criterion E. The total population size of the 
Peregrine Falcon in Victoria was estimated to be 300 to 350 breeding pairs based on a suggested 
density of approximately one pair per 650 to 750 km2 (White et al., 1980). Based on this 
approximate density, the population is estimated to be approximately 18,000 individuals within 
the species’ Australian distribution. 

• Criterion F: A ‘Low’ rating has been assigned to Criterion F. The Peregrine Falcon is not listed 
under the EPBC Act and is listed as Other Specially Protected under the BC Act. 
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2.0 Raptor Species 
This section presents the detailed risk assessment for all raptor species recorded during the field 
survey program. 

2.1 Diurnal Raptors 

A total of 11 non-listed diurnal raptors were recorded within the Study Area during the field survey 
program. These species include: 

• Australian Hobby (Falco longipennis) 

• Black-shouldered Kite (Elanus axillaris) 

• Brown Falcon (Falco berigora) 

• Brown Goshawk (Tachyspiza fasciata) 

• Little Eagle (Hieraaetus morphnoides) 

• Nankeen Kestrel (Falco cenchroides) 

• Spotted Harrier (Circus assimilis) 

• Swamp Harrier (Circus approximans) 

• Wedge-tailed Eagle (Aquila audax) 

• Whistling Kite (Haliastur sphenurus) 

• White-bellied Sea Eagle (Haliaeetus leucogaster). 

Information on Diurnal Raptors from Australian Wind Farms 

There have been published reports of turbine strikes for all diurnal raptor species assessed here at 
Australian wind farms within the species’ range (Goldwind Australia, 2024; Hull et al., 2013; Moloney 
et al., 2019; Nature Advisory, 2025; Wood, 2017, 2020). 

Likelihood and Consequence of Impacts 

The overall risk rating for all diurnal raptor species assessed is ‘Moderate’ based on a ‘Likely’ 
likelihood rating and a ‘Low’ consequence rating. Rationale for responses to each criterion are 
detailed below and summarised in Appendix Table B.17. 

• Criterion A: A ‘Likely’ rating has been assigned to Criterion A for all species assessed. All species 
except for the Australian Hobby, Brown Goshawk, and Spotted Harrier were recorded flying within 
RSA during the BBUS program. However, it is likely that a high proportion of all these raptor’s flight 
activity is at RSA height based on the known flight behaviours and hunting strategies of these 
species. 
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3.0 At-risk Species 
This section presents the detailed risk assessment for all non-listed and non-raptor bird species 
recorded within RSA during the field survey program. Species are presented individually or grouped 
under family or genus where multiple species were recorded. 

3.1 Australian Magpie (Gymnorhina tibicen) 

Information on the Australian Magpie from Australian Wind Farms 

There are numerous published reports from at least 8 wind farms of Australian Magpie strikes with 
wind turbines at Australian wind farms (Goldwind Australia, 2024; Moloney et al., 2019; Nature 
Advisory, 2020, 2025; Wood, 2017, 2020). 

Likelihood and Consequence of Impacts 

The overall risk rating for the Australian Magpie is ‘Moderate’ based on a ‘Likely’ likelihood rating and a 
‘Low’ consequence rating. Rationale for responses to each criterion are detailed below and 
summarised in Appendix Table B.19. 

• Criterion A: A ‘Possible’ rating was assigned to Criterion A. The Australian Magpie is likely to 
occasionally occur at RSA and was recorded on one occasion during BBUS within RSA range. 

• Criterion B: A 'Likely' rating was assigned to Criterion B. The Australian Magpie was recorded on 
186 occasions during the BBUS program, and it is highly likely that this species regularly occurs in 
or moves through the Study Area.  

• Criterion C: A ‘Low’ was assigned to Criterion C. The Australian Magpie is widely distributed within 
its range, and the species habitat is also widely distributed. This species is unlikely to be 
concentrated within the Study Area.  

• Criterion D: A ‘Low’ rating was assigned to Criterion D. Australian Magpies breed as a pair or 
group and maintain a territory year-round, with young birds either dispersing or staying in the 
family territory to assist with breeding (Russell et al., 2020).  

• Criterion E: A ‘Low’ rating was assigned to Criterion E. The total population of the Australian 
Magpie is unknown but is thought to be increasing (BirdLife International, 2018a), and this species 
is common and widespread throughout Australia. 

• Criterion F: A ‘Low’ rating was assigned to Criterion F. The Australian Magpie is not listed under 
the EPBC Act, BC Act, or as Priority species by DBCA.  
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4.0 Microbat Species 
A total of 7 non-listed microbat species were recorded within the Survey Area. These species include: 

• Chocolate Wattled Bat (Chalinolobus morio) 

• Gould's Wattled Bat (Chalinolobus gouldii) 

• Inland Broad-nosed Bat (Scotorepens balstoni) 

• Lesser Long-eared Bat (Nyctophilus geoffroyi) 

• Southern Forest Bat (Vespadelus regulus) 

• Western Free-tailed Bat (Ozimops kitcheneri) 

• White-striped Free-tailed Bat (Austronomus australis). 

Information on Non-listed Microbats from Australian Wind Farms 

While no published data has been identified on microbat turbine strikes in Western Australia, 
recorded turbine strikes have been published elsewhere within Australia for species emboldened in 
the list above (Moloney et al., 2019; Nature Advisory, 2020, 2025; Wood, 2017, 2020). The White-
striped Free-tailed Bat is particularly recognised as prone to collision mortality with wind turbines 
(Australasian Bat Society, 2024). 

Likelihood and Consequence of Impacts 

The overall risk rating for non-listed microbat species is ‘High’ based on a ‘Likely’ likelihood rating and 
a ‘Moderate’ consequence rating. Rationale for responses to each criterion are detailed below and 
summarised in Appendix Table B.30. 

• Criterion A: Due to data deficiency on flight heights of microbats in published literature, the 
precautionary principle has been applied and the expected flight behaviours of microbat species 
assessed here is based on their associated foraging guilds. A 'Likely' rating was assigned to 
Criterion A for the White-striped Free-tailed Bat, Gould's Wattled Bat, and Western Free-tailed Bat. 
These species are known to regularly hunt above the tree canopy and may commute long 
distances between roosting and foraging sites where they may occur at RSA (Baker & Gynther, 
2023). A ‘Possible’ rating has been assigned to all remaining species as they may only 
occasionally occur at RSA during longer distance movements or have been recorded at RSA in 
unpublished datasets (Umwelt, 2025).  

• Criterion B: A 'Likely' rating has been assigned to Criterion B as all microbat species assessed 
were recorded within the Survey Area and are expected to regularly occur in or move through the 
Study Area. 

• Criterion C: A ‘Moderate’ rating has been assigned to Criterion C for all microbat species 
assessed. Given the large scale clearing in the broader region, suitable habitat for microbats 
would be largely restricted to remnant vegetation and anthropogenic structures (e.g. shed or 
dwelling rooves). Some species of microbats in this area may roost in colonies, while some may 
roost in solitary.  

• Criterion D: A ‘Moderate’ rating has been assigned to Criterion D for all microbat species 
assessed. The life-history characteristics for these species overlap with certain aspects of both 
the descriptions for a Low and High rating for Criterion D.  








