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Executive Summary 
Neoen Australia Pty Ltd (Neoen) proposes the development of the Yathroo Wind Farm (the Project) in 
the Shire of Dandaragan, Western Australia. The Project includes up to 65 wind turbines, a Battery 
Energy Storage System (BESS), and associated infrastructure. To support environmental approvals 
and design feasibility, Umwelt conducted a Bird and Bat Utilisation Survey (BBUS) program in each of 
the four seasons from September 2024 to July 2025. This report provides a summary of the methods 
and associated results as well as discussing any pertinent limitations of the surveys. 

Objectives 
The objectives of this BBUS program were to: 

• Collect an inventory of and report on bird and bat species with a potential to utilise the Survey 
Area. 

• Collect and report information on known or potential flight behaviours of bird and bat species 
using the Survey Area. 

• Collect and report information on how the Survey Area is used by birds and bats (e.g. roosting, 
breeding, foraging, dispersal), specifically those listed under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act), Biodiversity Conservation 2016 Act (BC Act), or as 
Priority species by the Department of Biodiversity, Conservation and Attractions (DBCA). 

• Collect information on how utilisation of the Survey Area may change over varying seasons, 
specifically by those species listed under the EPBC Act, BC Act, or as Priority species by DBCA. 

Key Findings 

Birds 
• 127 unique species recorded, including 9 conservation significant bird species.  

• 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 conservation significant species. 

• Carnaby’s Black-cockatoo (Zanda latirostris – Endangered under the EPBC Act and BC Act) was 
the most frequently recorded conservation significant species (56 records) with flocks of up to 200 
individuals recorded. 

• Other conservation significant bird species recorded included the: 

○ Blue-billed Duck (Oxyura australis) – Priority 4 listed by DBCA. 

○ Peregrine Falcon (Falco peregrinus) – Other Specially Protected under the BC Act. 

○ Forest Red-tailed Black-cockatoo (Calyptorhynchus banksii naso) – Vulnerable under the 
EPBC Act and BC Act. 

and a number of migratory shorebirds, including: 



 

Yathroo Wind Farm  Executive Summary 
24360_R21_BBUS_Summary_Report_Year1_V2 ii 

○ Black-tailed Godwit (Limosa limosa) – Endangered and migratory under the EPBC Act and BC 
Act. 

○ Ruff (Calidris pugnax) – Migratory under the EPBC Act and BC Act. 

○ Sharp-tailed Sandpiper (Calidris acuminata) – Vulnerable and migratory under the EPBC Act 
and BC Act. 

○ Red-necked Stint (Calidris rufficolis) – Migratory under the EPBC Act and BC Act. 

○ Common Greenshank (Tringa nebularia) – Endangered and migratory under the EPBC Act and 
BC Act. 

• An additional six conservation significant bird species were determined to have a ‘Moderate’ to 
‘High’ likelihood of occurrence within the Survey Area but were not recorded: 

○ Common Sandpiper (Actitis hypoleucos) – Migratory under the EPBC and BC Act. 

○ Curlew Sandpiper (Calidris ferruginea) – Critically Endangered under the EPBC and BC Act; 
Migratory under the BC Act. 

○ Fork-tailed Swift (Apus pacificus) – Migratory under the EPBC and BC Act. 

○ Glossy Ibis (Plegadis falcinellus) – Migratory under the EPBC and BC Act. 

○ Long-toed Stint (Calidris subminuta) – Migratory under the EPBC and BC Act. 

○ Pacific Golden Plover (Pluvialis fulva) – Migratory under the EPBC and BC Act. 

Bats  
• Seven (7) species were detected via passive ultrasonic recorders. No conservation significant bat 

species were recorded or determined likely to occur within the Survey Area. 

• Southern Forest Bat (Vespadelus regulus) and Gould’s Wattled Bat (Chalinolobus gouldii) had the 
highest call detections, neither of which are recognised as conservation significant species. 

• Three bat species, which are the White-striped Free-tailed Bat (Austronomus australis), Gould's 
Wattled Bat, and Western Free-tailed Bat (Ozimops kitcheneri), are considered highly susceptible 
to injury or mortality as a result of turbine collision based on their known foraging strategies.  
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1.0 Introduction 
Neoen is proposing the development of the Yathroo Wind Farm Project (the Project) located 
approximately 120 kilometres (km) north of Perth in the Shire of Dandaragan, Western Australia. The 
Project is expected to comprise of up to 65 wind turbines, a BESS, and associated ancillary 
infrastructure. Umwelt were commissioned by Neoen in 2024 to undertake BBUS to guide design 
feasibility and support environmental approvals for the Project. This report outlines the findings of all 
BBUS undertaken to date. An additional 12-months of BBUS are currently being undertaken for the 
Project and results will be presented in a future report following the completion of surveys. 

1.1 Project Description 

The Project is situated across several freehold properties around Brand Highway and Dandaragan 
Road, between Dandaragan, Cataby and Regan’s Ford. The Project will connect into existing  
132 / 330 kilovolts (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 Area Definitions 
Two areas of study were defined for the Project:  

• The Survey Area, provided by Neoen on the 1st November 2024 (YTO-PRJ-PA-008), covers 
17,213 ha and formed the basis of BBUS (Figure 1.1). 

• The Desktop Study Area included the Survey Area plus a 20 km buffer and was used to assess the 
broader environmental context of the Project. 

1.2 Scope of Works 

This report presents all findings from BBUS undertaken to date (four survey programs total) to provide 
an overview of bird and bat utilisation of the Survey Area. 

Specific objectives of this scope of work include: 

• Collect an inventory of and report on bird and bat species with a potential to utilise the Survey 
Area. 

• Collect and report information on known or potential flight behaviours of bird and bat species 
using the Survey Area. 

• Collect and report information on how the Survey Area is used by birds and bats (e.g. roosting, 
breeding, foraging, dispersal), specifically those listed under the EPBC Act, BC Act, or as Priority 
species by the Department of Biodiversity, Conservation and Attractions (DBCA). 

• Collect information on how utilisation of the Survey Area may change over varying seasons, 
specifically by those listed under the EPBC Act, BC Act, or as Priority species by DBCA.  
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• observation type (visual or aural) 

• minimum, maximum, and modal flight height AGL of the observed bird/s (to the nearest metre 
beneath 100 m and in 10 m increments thereafter) 

• flight duration (not recorded during BBUS01). 

For conservation significant species and raptors, the following information was also recorded: 

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

• direction of flight (to the nearest 10°) 

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

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

2.2.4.2 Survey Transects 

Survey transects were paired with each fixed-point count across the morning, midday, and afternoon 
sampling periods for all BBUS events except BBUS01. Survey transects involved an observer walking a 
400 m transect and recording all birds observed visually or aurally within a specified distance for 
20 minutes. Distances were dependent on the habitat within which the transect was undertaken, 
being: 

• treeless habitats (e.g. agriculture) transects widths were either 50 m, 100 m, or 200 m, 

• dense habitats with closed vegetation (e.g. Jarrah-Marri woodland) a transect width of 50 m was 
used.  

No other transect widths were used and widths were specified and recorded for each sampling event 
to allow standardisation of results for future population density estimates and BACI analysis. 

For all at-risk or conservation significant species (including those observed outside of the transect), all 
information recorded during fixed point counts was also noted (e.g. flight behaviours, height, bearing, 
duration; see Section 2.2.4.1). 

2.2.4.3 Opportunistic Observations 

General 

In addition to the structured surveys described above, opportunistic bird observations were recorded 
at various locations throughout the Survey Area. Emphasis was placed on observations of species of 
interest (i.e. conservation significant birds and raptors), as well as birds moving through the Survey 
Area at rotor swept area (RSA) height or new species not previously recorded. For each observation, 
the following was recorded: 

• species 

• location of the observation 

• observation type (visual or aural) 

• abundance 

• flight behaviour 
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• minimum, maximum, and modal flight height AGL of the observed bird(s)s (to the nearest metre 
beneath 100 m and in 10 m increments thereafter) 

• flight duration (not recorded during BBUS01). 

For conservation significant species and raptors additional information was recorded in accordance 
with Section 2.2.4.1. 

Wetland Census 

Given the presence of significant surface water features such as lakes and large farm dams across the 
Survey Area, opportunistic wetland censuses were undertaken at specific wetland sites during each 
BBUS. These sites are presented in Table 2.6. Wetland censuses involved one or more observers 
utilising a combination of binoculars and a telescope to identify and count all bird species present, 
while another personnel recorded the information. Wetland censuses were not timed to allow for 
identification and counts of all species visible. These surveys were treated as opportunistic as in 
some instances, visibility was limited by accessibility to the wetland or surface water body and 
therefore not all individuals present may have been detectable using binoculars or a telescope. 

Wetland census sites are illustrated on Figure 3.1. 

2.2.4.4 Bird Flight Height Analysis – Exposure Risk Models (ERMs) 

Umwelt has created a decision support tool referred to as an Exposure Risk Model (ERM) to (i) assess 
the relative risk of rotor strike at different heights and (ii) determine whether data collected for a given 
species adequately captures the variation and general patterns of flight behaviour. These models are 
built from flight data collected during Fixed Point Counts and Survey Transects. These data include: 

• The heights for each flight record consisting of the minimum, modal and maximum value. The 
minimum and maximum value serve to capture the variance in height (e.g. a bird recorded taking 
off from the ground, flying across a field at four metres and landing in the top of a tree that is 7 
metres tall would have a flight height of min=0, mode =4, max =7) while also serving as a 
mechanism for quantifying 90% confidence bounds of observer error. An illustration of flight 
height values is provided in Figure 2.2. 

• Number of individuals in the observation. 

• Flight duration in seconds within the confines of the vantage point or transect focal area. The 
measure is used as a multiplier.  

• Survey area in hectares. 

The ERMs take the minimum, maximum and most frequent (modal) heights recorded for each flight 
observation and use these as inputs into a beta-PERT (Pouillot et al., 2024) distribution. Each pert hull 
is then multiplied by the number of individual birds in the flight record and the duration of flight. The 
record is then scaled by the area in hectares. The resultant hulls for all records are combined and 
divided by total survey effort to provide the combined flight height distribution hull.  

For each species, ERMs were tested for completeness using a bootstrapping process where flight 
records were systematically removed and tested for their contribution to the complete model. This 
was in turn repeated for all flights recorded to attain an average contribution value and variance. 
Species were considered to be adequately surveyed when on average the omission of a single data 
point captured at least 95% of the complete dataset.  



 

Yathroo Wind Farm Methods 
24360_R21_BBUS_Summary_Report_Year1_V2 15 

The ERMs were prepared for all species of interest with flight observations recorded during the BBUS 
program including: 

• conservation significant bird species 

• raptor species 

• non-listed and non-raptor bird species recorded flying within RSA. 

As data on duration of flight observations and standardised search areas for each sampling event 
were not initially collected during BBUS01, the ERMs prepared in this report are reflective of flight data 
gathering during BBUS02-BBUS04 only. 

 
Figure 2.2 Minimum, Modal, and Maximum Flight Height Scenarios 
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2.2.5 Bat Utilisation Surveys 
Microchiropteran (microbat) echolocation calls were sampled using passive ultrasonic recorders at a 
subset of sample sites during each survey event. Devices were placed approximately 2 m AGL facing a 
cleared area or flyway (flight route used by bats) for a total of two to three nights per sample site. Call 
data was sent to Balance Environmental for analysis and species identification. To date, only BBUS01 
(Spring) and BBUS02 (Summer) data has been analysed and is presented in this report. BBUS03 
(Autumn) and BBUS04 (Winter) bat call data will be incorporated into the year two BBUS summary 
report along with the call data gathered from the meteorological mast. 

As bat call data presented here was only gathered from units deployed at 2 m AGL, information such 
as flight height is not yet available. The likelihood that bat species detected in the Survey Area fly at 
RSA height has instead been inferred based on literature relevant to the flight behaviour of recorded 
species. As such, a preliminary precautionary approach has been applied in some instances where 
there is a paucity of available literature. 

2.2.6 Survey Limitations 
Bird flight data is limited to what is visually observable and therefore were restricted to diurnal surveys 
and tended towards more open sample sites with increased visibility. Similarly, the survey 
methodology is limited by human visual acuity and ability to estimate distances. Vertical estimates 
are subject to a degree of uncertainty, and detection probability of small birds (honeyeaters, 
silvereyes etc.) relative to larger birds (corvids, raptors, waterfowl, etc.) likely declines markedly as 
distance from observer increases. To reduce the impact of these limitations, the average and 
maximum canopy height and survey radius was measured at each site using a range finder. This 
allowed for flight height and distance estimates to be made based on known measurements. 

Bat surveys were limited to the use of stationary bat-detector devices for recording calls of bat 
species. No active trapping was undertaken. Bat species’ density is impossible to estimate from 
echolocation records, similarly, bat-detectors placed at ground level provide no resolution to bat 
abundance in vertical space. Bat presence at a series of sites is therefore substituted as an 
approximate guide to the relative numbers of each species using the Survey Area.  

No other survey limitations were considered to be present. 
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Biogeography 

The Survey Area lies across three IBRA subregions: Lesueur Sandplain (GS2), Dandaragan Plateau 
(SWA01) and Perth (SWA02), although the majority is located within SWA01 and SWA02. 

The Lesueur Sandplain subregion is described by Desmond & Chant (2002) as follows:  

“The Geraldton Sandplains bioregion is composed mainly of proteaceous scrub-
heaths, rich in endemics, on the sandy earths of an extensive, undulating, lateritic 
sandplain mantling Permian to Cretaceous strata. Extensive York Gum and Jam 
woodlands occur on outwash plains associated drainage. The Lesueur Sandplain 
(GS3) comprises coastal Aeolian and limestones, Jurassic siltstones and 
sandstones (often heavily lateritised) of central Perth Basin. Alluvials are associated 
with drainage systems. There are extensive yellow sandplains in south-eastern 
parts, especially where the subregions overlaps the western edge of the Pilbara 
Craton. Shrub-heaths rich in endemics occur on a mosaic of lateritic mesas, 
sandplains, coastal sands and limestones. Heath on lateritised sandplains along 
the subregions north-eastern margins. The climate is Mediterranean and the 
subregional area is 1,358,915 ha.” 

The SWA01 subregion is described by Desmond (2001) as follows: 

“The plateau is bordered by Derby and Dandaragan Faults. Cretaceous marine 
sediments are mantled by sands and laterites. Characterised by Banksia low 
woodland, Jarrah - Marri woodland, Marri woodland, and by scrub-heaths on laterite 
pavement and on gravelly sandplains. The climate is Warm Mediterranean and 
annual rainfall is 700 mm and the subregional area is 447,862 ha.“ 

The SWA02 subregion is described by Mitchell et al. (2002) as follows: 

“The Swan Coastal Plain is a low lying coastal plain, mainly covered with 
woodlands. It is dominated by Banksia or Tuart on sandy soils, Casuarina obesa on 
outwash plains, and paperbark in swampy areas. In the east, the plain rises to 
duricrusted Mesozoic sediments dominated by Jarrah woodland. The climate is 
Warm Mediterranean. Three phases of marine sand dune development provide 
relief. The outwash plains, once dominated by C. obesa-marri woodlands and 
Melaleuca shrublands, are extensive only in the south. The Perth subregion is 
composed of colluvial and aeolian sands, alluvial river flats, coastal limestone. 
Heath and/or Tuart woodlands on limestone, Banksia and Jarrah Banksia 
woodlands on Quaternary marine dunes of various ages, Marri on colluvial and 
alluvials. Includes a complex series of seasonal wetlands and also includes 
Rottnest, Carnac and Garden Islands etc. Rainfall ranges between 600 mm and 
1,000 mm annually and the climate is Mediterranean. The subregional area is 
1,333,901 ha.” 
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Fauna Habitats 

Preliminary fauna habitats were initially reviewed prior to BBUS01 (Spring) using satellite imagery to 
delineate their approximate boundaries and broad habitat types. A formal fauna habitat assessment 
was then completed prior to BBUS02 (Summer) and used to inform the modification of sample sites to 
obtain representative samples of volant fauna assemblage and utilisation across the Survey Area. 
A summary of results from the fauna habitat assessment is presented below. 

Twelve (12) fauna habitat types were identified within the Survey Area which are listed and described 
in Table 3.1 and illustrated on Figure 3.1. The largest habitat type is the Cleared habitat type 
(12,007 ha, 69.8%), mainly consisting of paddocks and areas of infrastructure. The second largest 
habitat type is Scattered Trees (2,508 ha, 14.6%).   

Key habitats for use by conservation significant fauna were considered to be: 

• Wetlands and Waterbodies. 

• Marri-Jarrah Forest. 

• Flooded Gum Forest. 

• Banksia Woodland. 



















Image Source: ESRI Basemap (2025) | Data Source: Landgate (2025) Umwelt (2025)
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Fauna Habitats of the
Survey Area

FIGURE 3.1Legend

Survey Area

Banksia Woodland: Open
Proteaceae woodland with
shrubby understorey. High
species diversity of Banksia,
Hakea, Grevillea and other
native shrubs, Sandy soils.

Flooded Gum Forest:
Stands of Eucalyptus rudis.
Grassy and weedy
understory with grazing from
cattle. Old, mature forest
contains hollows suitable for
nesting birds, Associated
with drainages and low-lying
plains, Small, ephemeral
pools creating habitat for
native frogs and

Low Shrubland : Dense
Proteaceae shrubland with
high species diversity of
Banksia, Hakea, Grevillea
and other native shrubs.
Occurs on sandy soils and
laterite jump ups.

Paperbark Dampland:
Dense stands of tall
Melaleuca associated with
drainages and damplands.
Understory of grass sedges
and non-native Juncus
acutus. Often adjacent to
Eucalyptus rudis forest ,
Fallen timber, Small,
ephemeral pools creating h

Marri Jarrah Forest: Marri
(Corymbia calophylla)
Jarrah (Eucalyptus
marginata) forest.Mature
forest with hollows, Largely
intact understorey providing
dense cover, Proteaceae
species in understorey
provides high value foraging
habitat for Carnaby’s Bl

Disturbed Woodland:
Eucalyptus woodland with
high grazing pressure
resulting in little to no
understorey species.
Includes planted avenue
trees and wind
breaks.Grassy understory
containing few native
species of shrubs, Fallen
logs and coarse woody
debris, Lower quality fora

Scattered Trees: Cleared
pasture and crop with
scattered paddock trees.
Paddock trees mostly E.
rudis and C. calophylla
provide low level foraging
value to Carnaby’s Black-
Cockatoo and potential nest
hollows, Lacks logs and
coarse woody debris.

Other: Highly disturbed,
weedy regrowth and
cultivated shrubs.

Pine plantation: Understorey
consisting of grass and pine
needles.

Cleared: Cleared, open
paddocks with very few
remaining paddock trees.
Highly disturbed,
Combination of grain and
canola crops, Open pasture
for sheep and cattle grazing.

Waterbodies: Large,
permanent/semi-permanent
water bodies.

Wetlands, damplands and
farm dams. Often integrated
with other habitat types such
as Waterbodies, Paperbark
Dampland and Flooded
Gum. May be ephemeral in
nature, often degraded,
weedy and heavily browsed
by cattle. Natural, remnant
wetlands contain nativ
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Surface Water Features 

The Survey Area spans three groundwater catchments within the Moore–Hill Rivers Basin. A small 
portion of the Nambung River catchment intersects the northern extent of the Survey Area, while a 
small portion of the Moore River catchment intersects the southern extent. The majority of the Survey 
Area lies within the Minyulo–Caren Caren catchment. A number of large lakes, farm dams, and 
surface water drainage lines occur throughout and in vicinity of the Survey Area, with the largest lakes 
primarily concentrated in the western extent of the Survey Area. 

Guraga Lake, a large saline/brackish lake located approximately 1 km west of the Survey Area, and 
Namming Lake, a saline lake located 3 km south of Guraga Lake, are within the Minyulo-Caren Caren 
catchment. Water recharge of these lakes occurs through direct precipitation and ongoing waterflow 
from the Caren Caren Brook system and connecting streams passing through Crackers Swamp 
(Moore River Catchment Council, 2020). The Caren Caren Brook is a non-perennial drainage line 
(minor river) that originates 25 km north-east of Guraga Lake and traverses the central portion of the 
Survey Area in a north–south direction. Guraga Lake and Namming Lake comprise part of a mosaic of 
surface water features along with a number of smaller lakes within the western extent of the Survey 
Area.  

No Ramsar-listed wetlands occur within the Desktop Study Area. Guraga Lake is listed within the 
Directory of Important Wetland (DBCA-045), and may provide suitable habitat for migratory shorebirds 
and other waterbirds that occur within the region along with the numerous other wetlands present. 
Surface water drainage lines may provide suitable roosting and watering habitat for black-cockatoo 
species, while farm dams and small lakes elsewhere in the Survey Area may occasionally host 
migratory shorebirds but primarily provide suitable habitat for other waterbirds. 

Surface water features relevant to the Survey Area are illustrated in Figure 1.1. 

3.1.2 Species Characteristics 

Anticipated Bird Species Assemblage 

A total of 192 bird species were identified within the Desktop Study Area based on database searches 
(Appendix A). 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 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 and were 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 (Appendix A). This included two species in the family Molossidae (free-tailed bats) and five 
species in the family Vespertilionidae (evening bats). 
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Carnaby’s Black-cockatoo 

The Carnaby’s Black-cockatoo was recorded during every BBUS event with flocks of up to 200 
individuals. The species has been recorded across the Survey Area in the following habitat types: 

• Agriculture. 

• Pine Plantation. 

• Wetlands. 

• Flooded Gum Forest. 

• Jarrah-Marri Forest. 

• Banksia Woodland. 

The Carnaby's Black-cockatoo occurs in uncleared or remnant native eucalypt woodlands and 
remnant patches of native vegetation on land otherwise cleared for agriculture where it forages on 
eucalypt species and proteaceous shrubs. The species also forages seasonally in non-native pine 
plantations (Pinus radiata and Pinus pinaster) which provide a supplementary food source in areas 
where native vegetation has undergone extensive clearing.  

Suitable roosting habitat for the species includes tall trees in proximity to water sources within the 
Survey area. This includes Flooded Gum Forest, Jarrah-Marri Forest and Pine Plantation Fauna habitat 
types. Incidental roosting observations have been recorded in Pine Plantation and Flooded Gum. 

Breeding habitat can comprise any eucalypt species (dead or alive) supporting suitable hollows and is 
most often Wandoo (Eucalyptus wandoo), Salmon Gum (Eucalyptus salmonophila), and Marri 
(Corymbia calophylla); however, breeding has been recorded in a range of other species. The Survey 
Area intersects the buffers for confirmed breeding areas as mapped by DBCA (2018a) as illustrated in 
Figure 3.3. The nearest mapped breeding sites by DBCA are located approximately six kilometres 
north in Cataby and six kilometres southeast of the Survey Area. Within the Survey Area, potential 
breeding habitat occurs within older stands of Eucalyptus rudis in Flooded Gum Forest and mature 
C. calophylla in woodland habitats and as isolated paddock trees.  

Forest Red-tailed Black-cockatoo 

The Forest Red-tailed Black-cockatoo (Calyptorhynchus banksii naso) was recorded during the Winter 
BBUS and also during the targeted fauna habitat assessment undertaken in June 2025 (Umwelt, 
2025b). The Survey Area falls outside of the currently modelled distributions for both this and the next 
closest subspecies (Western Red-tailed Black-cockatoo [C. banksii escondidus]); however, the Forest 
Red-tailed Black-cockatoo formerly had a distribution extending to Dandaragan (Johnstone & Storr, 
1998). After a review of secondary evidence (foraging material), these observations were determined 
to most likely be the Forest Red-tailed Black-cockatoo (Vulnerable under the EPBC Act and BC Act). 
The species was recorded incidentally along Rowe’s Road in June of 2025 and at sample sites AG07 
and FG-C in July of 2025. Flock sizes ranged from two to eight individuals. 

The Forest Red-tailed Black-cockatoo largely occupies eucalypt forests where they are attracted to 
seeding Marri and Jarrah in humid and sub-humid regions of the southwest (Johnstone & Storr, 1998). 
The species primarily feeds on Marri seeds followed by Jarrah (E. marginata) and less commonly 
Snottygobble (Persoonia longifolia), Common Sheoak (Allocasuarina fraseriana) and proteaceous 
shrubs. More recently, the species has also been recorded feeding on non-endemic taxa such as 
introduced eucalypts and Cape Lilac (Melia azedarach) (Johnstone et al., 2017).  
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The species is likely to utilise similar habitats to the Carnaby’s Black-cockatoo with foraging in all 
habitat types except for the Paperbark Dampland, Other, and Cleared habitats, and roosting in habitat 
types containing tall trees near a water source such as the Flooded Gum Forest, Marri Jarrah Forest, 
and Pine Plantation habitats. The Forest Red-tailed Black-cockatoo is known to breed year-round and 
may do so within the Survey Area in habitats containing suitable hollows when present. This includes 
Flooded Gum Forest, Marri Jarrah Forest, Disturbed Woodland, and Scattered Trees habitats. 

Migratory Shorebirds 

The following migratory shorebirds  

• Black-tailed Godwit (Limosa limosa). 

• Ruff (Calidris pugnax). 

• Sharp-tailed Sandpiper (Calidris acuminata). 

• Red-necked Stint (Calidris ruficollis). 

• Common Greenshank (Tringa nebularia). 

All migratory shorebirds recorded during the BBUS program were only detected during BBUS02 
(Summer). The Wood Sandpiper was also recorded opportunistically during the Basic and Targeted 
Fauna Survey in Spring of 2024  

All migratory shorebirds listed here are non-breeding visitors to Australia. These species are only likely 
to occur within the Survey Area from early spring to late summer with presence heavily influenced by 
the availability of suitable habitat. Their preferred foraging habitat in freshwater systems is large 
ephemeral or permanent water bodies which retract during summer, leaving an exposed, muddy 
bank. In the Study Area these species are likely to utilise the Wetlands and Water Bodies fauna habitat 
types for foraging and roosting when present during the Austral summer. Wetlands and Water Bodies 
habitat in the western extent of the Study Area are considered to be most suitable for migratory 
shorebirds with those located east of Brand Highway providing more marginal habitat. 

Peregrine Falcon 

The Peregrine Falcon has been recorded at least once during every BBUS event undertaken to date, 
with six records during BBUS03 (Winter). The species has been recorded in Agriculture, Jarrah Marri 
Forest and Wetland habitat types. 

The Peregrine Falcon is uncommon but wide-ranging across Australia. Their habitats are diverse and 
range from highly modified landscapes to remnant bushland but often favouring open areas due to 
their hunting strategy (BirdLife Australia, 2023b). Within the Survey Area, the Peregrine Falcon may 
utilise any habitats for foraging and may roost within the Flooded Gum and Marri Jarrah Forest 
habitats. Breeding may occur in habitats with tall trees and near water sources. 
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a) Exposure risk model for Carnaby’s Black-cockatoo (Zanda latirostris, EN) 

built from 15 flight records. The mean convergence of new data is 0.93+/-
SD0.19. This ERM is approaching the our significance threshold of 0.95-1, 
however, the high variance in flights indicates more records will need to 
be collected. 

 

 
c) Exposure risk model for Peregrine Falcon (Falco peregrinus, OS) built 

from five flight records. This ERM should not be considered a complete, 
representative sampling of the species’ flight behaviour. 

 
b) Exposure risk model for Forest Red-tailed Black-cockatoo 

(Calyptorhynchus banksii naso, VU) built from a single flight record. This 
ERM should not be considered a complete, representative sampling of the 
species’ flight behaviour.  

 
 
 

Figure 3.4 Exposure Risk Models for the Carnaby’s Black-cockatoo, Forest Red-tailed Black-cockatoo and Peregrine Falcon 
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a) Exposure risk model for Australian Hobby (Falco longipennis) built from 

two flight records. This ERM should not be considered a complete, 
representative sampling of the species’ flight behaviour. 

 
b) Exposure risk model for Black-Shouldered Kite (Elanus axillaris) built 

from three flight records. This ERM should not be considered a 
complete, representative sampling of the species’ flight behaviour. 

 
c) Exposure risk model for Brown Goshawk (Accipiter fasciatus) built from 

seven flight records. This ERM should not be considered a complete, 
representative sampling of the species’ flight behaviour. 

 
d) Exposure risk model for Little Eagle (Hieraaetus morphnoides) built 

from two flight records. This ERM should not be considered a complete, 
representative sampling of the species’ flight behaviour. 

 
e) Exposure risk model for Spotted Harrier (Circus assimilis) built from a 

single flight record. This ERM should not be considered a complete, 
representative sampling of the species’ flight behaviour. 

 
 

Figure 3.5 Exposure Risk Models for the Australian Hobby, Black-shouldered Kite, Brown Goshawk, Little Eagle, and Spotted Harrier 



 

Yathroo Wind Farm Results 
24360_R21_BBUS_Summary_Report_Year1_V2 43 

 

 
a) Exposure risk model for Nankeen Kestrel (Falco cenchroides) built from 28 

flight records. The mean converance of new data is 0.96+/-SD 0.06. This ERM 
falls within our significance range of 0.95-1. 

 
b) Exposure risk model for Wedge-tailed Eagle (Aquila audax) built from 

a16 flight records. The mean convergence of new data is 0.94+/-SD 
0.17. This ERM is does not fall within our significance range of 0.95-1. 
However, the low variance in flights indicates significance may be 
reached within 2 years of surveys. 

  
c) Exposure risk model for Whistling Kite (Haliastur sphenurus) built from 16 

flight records. The mean convergence of new data is 0.94+/-SD 0.17. This 
ERM is does not fall within our significance range of 0.95-1. However, the low 
variance in flights indicates significance may be reached within 2 years of 
surveys.  

 

Figure 3.6 Exposure Risk Models for Nankeen Kestrel, Wedge-tailed Eagle, and Whistling Kite 
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3.2.2.3 At-risk Species 

Excluding raptors, a total of 15 non-conservation significant species were recorded flying within the 
RSA height range during the BBUS program (Table 3.8). The Australian Raven (Corvus coronoides) 
recorded the greatest number of flight observations at RSA (17 of 125) followed by the Straw-necked 
Ibis (Threskiornis spinicollis) (11 of 13). 

The ERMs generated for non-listed and non-raptor species with flight observations recorded from 
BBUS02–BBUS04 are provided in Figure 3.7 and Figure 3.8. The following species have sufficient 
sampling size to meet our significant threshold (0.95-1.0): 

• Australia Magpie (Gymnorhina tibicen) – 29 records, mean convergence 0.97. 

• Australian Raven – 72 records, mean convergence 0.99. 

• Galah (Eolophus roseicapilla) – 96 records, mean convergence 0.99. 

• Tree Martin (Petrochelidon nigricans) – 59 records, mean convergence 0.98. 

• Western Corella (Cacatua pastinator) – 57 records, mean convergence 0.98. 

Based on input data used to generate the ERM for the Australian Magpie, Australian Raven, Galah, and 
Western Corella, these species spent <1% of recorded flight time at RSA per hour of survey per 
hectare. Input data for the Tree Martin indicated this species spent 1.05% of flight time at RSA. 
Therefore, these 5 species are considered likely to only rarely occur at RSA.  

The following species are approaching the significance threshold with a low variance in flights 
indicating significance may be reached within two years of surveys: 

• Australian Shelduck (Tadorna tadornoides) – 8 records, mean convergence 0.88). 

• Australian Wood Duck (Chenonetta jubata) – 6 records, mean convergence 0.83). 

• Straw-necked Ibis – 5 records, mean convergence 0.80). 

• Welcome Swallow (Hirundo neoxena) – 18 records, mean convergence 0.94). 

All remaining species do not have sufficient sampling to meet our significance threshold. 
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a) Exposure risk model for Australian Magpie (Gymnorhina tibicen) built from 

29 flight records. The mean convergance of new data is 0.97+/-SD 0.10. 
This ERM falls within our significance range of 0.95-1. 

 
b) Exposure risk model for Australian Pelican (Pelecanus conspicillatus) 

built from a single flight record. This ERM should not be considered a 
complete, representative sampling of the species’ flight behaviour. 

 
c) Exposure risk model for Australian Raven (Corvus coronoides) built from 

72 flight records. The mean convergence of new data is 0.99+/-SD 0.04. 
This ERM falls within our significance range of 0.95-1. 

 
d) Exposure risk model for Australian Shelduck (Tadorna tadornoides) built 

from eight flight records. This ERM does not fall within our significance 
range of 0.95-1. However, with additional sampling, significance may be 
reached within 2 years of surveys. 

 
e) Exposure risk model for Australian Wood Duck (Chenonetta jubata) built 

from six flight records. This ERM does not fall within our significance range 
of 0.95-1. However, with additional sampling, significance may be 
reached within 2 years of surveys. 

 
f) Exposure risk model for Galah (Eolophus roseicapilla) built from 96 flight 

records. The mean convergence of new data is 0.99+/-SD 0.05. This ERM 
falls within our significance range of 0.95-1. 

 

Figure 3.7 ERMs generated for the Australian Magpie, Australian Pelican, Australian Raven, Australian Shelduck, Australian Wood Duck and 
Galah 
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a) Exposure risk model for Straw-neck Ibis (Threskiornis spinicollis) built 

from five flight records. This ERM does not fall within our significance 
rance of 0.95-1. However, with additional sampling, significance may be 
reached within 2 years of surveys. 

 

 
b) Exposure risk model for Tree Martin (Petrochelidon nigricans) built from 

59 flight records. The mean convergence of new data is 0.99+/-SD 0.09. 
This ERM falls within our significance range of 0.95-1. 

 

 
c)  Exposure risk model for Welcome Swallow (Hirundo neoxena) built from 

18 flight records. The mean converance of new data is 0.94+/-SD 0.23. 
This ERM does not fall within our significance rance of 0.95-1. However, 
with additional sampling, significance may be reached within 2 years of 
surveys.  

 

 
d) Exposure risk model for Western Corella (Cacatua pastinator) built from 

28 flight records. The mean convergence of new data is 0.98+/-SD 0.09. 
This ERM falls within our significance range of 0.95-1. 

 

Figure 3.8 ERMs Generated for the Straw-necked Ibis, Tree Martin, Welcome Swallow and Western Corella
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4.0 Conclusion 
The BBUS program at the Yathroo Wind Farm comprised four seasonal surveys from 2024-2025 that 
employed a range of methods to record bird and bat utilisation of the Survey Area. During the BBUS 
program, a total of 127 bird species and seven bat species were detected. This included nine 
conservation significant bird species, with Carnaby’s Black-cockatoo being the most frequently 
recorded conservation significant species. The conservation significant bird species recorded within 
the Survey Area during the BBUS program were: 

• Black-tailed Godwit – Endangered under the EPBC Act; Migratory under the EPBC and BC Act. 

• Blue-billed Duck – Listed Priority 4 by DBCA. 

• Carnaby's Black-cockatoo – Endangered under the EPBC and BC Act. 

• Common Greenshank – Endangered under the EPBC Act; Migratory under the EPBC and BC Act. 

• Forest Red-tailed Black-cockatoo – Vulnerable under the EPBC and BC Act. 

• Peregrine Falcon – Other Specially Protected under the BC Act. 

• Red-necked Stint – Migratory under the EPBC and BC Act. 

• Ruff – Migratory under the EPBC and BC Act. 

• Sharp-tailed Sandpiper – Vulnerable under the EPBC Act; Migratory under the EPBC and BC Act. 

Additionally, the Wood Sandpiper (Migratory – EPBC and BC Act) was recorded during the Basic and 
Targeted Fauna Survey completed in October 2024 and is therefore known to occur within the Survey 
Area (Umwelt, 2025a). An additional six conservation significant bird species were determined as 
likely to occur (i.e. a ‘High’ or ‘Moderate’ likelihood of occurrence) within the Survey Area based on 
desktop assessment and BBUS results: 

• Common Sandpiper – Migratory under the EPBC and BC Act. 

• Curlew Sandpiper – Critically Endangered under the EPBC and BC Act; Migratory under the EPBC 
Act. 

• Glossy Ibis – Migratory under the EPBC and BC Act. 

• Pacific Golden Plover – Migratory under the EPBC and BC Act. 

• Fork-tailed Swift – Migratory under the EPBC and BC Act. 

• Long-toed Stint – Migratory under the EPBC and BC Act. 

No conservation significant bat species were detected or assessed as having the potential to occur in 
the Study Area.  

Flight height data collected for birds indicated that most conservation significant species with flight 
observations flew below RSA. However, a small sample size for the Peregrine Falcon means that 
definitive conclusions based on the ERM for this species cannot be drawn and expected occurrence 
at RSA should be supplemented by published literature or additional survey effort. Several raptor and 
non-listed species were recorded flying within RSA, including Nankeen Kestrel, Wedge-tailed Eagle, 
and Welcome Swallow. 
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Habitat mapping identified 12 distinct habitat types within the Survey Area, with cleared agricultural 
land comprising the majority. Key habitats for conservation significant species include Wetlands, 
Marri–Jarrah Forest, Flooded Gum Forest, and Banksia Woodland. 

These findings will inform impact assessments to support environmental approvals and future 
monitoring requirements. 
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