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EXECUTIVE SUMMARY 
 

The NSW Department of Planning, Housing and Infrastructure (the Department) has 
requested advice from the Independent Expert Advisory Panel for Energy Transition 
(the Panel) in relation to the proposed Bullawah Wind Farm (the Project). The 
request relates to impacts on the Plains-wanderer, an endangered bird species of 
quail-like appearance. 

The Panel has been asked to advise on whether the Project will cause serious and 
irreversible impacts (SAII) that are likely to contribute significantly to the risk of 
extinction of the species (the Panel advises that it will not) and also on the 
reasonableness of part of the assessment methodology used by the Applicant (the 
Panel advises that it was reasonable, but not sufficient). 

The Plains-wanderer has a ‘boom and bust’ population dynamic, growing rapidly in 
number and extent with favourable (wetter) conditions and contracting during dry 
spells. It was previously widely distributed but is now generally limited to two 
stronghold areas in inland NSW and in Victoria during average and below-average 
environmental conditions (derived from rainfall patterns). The Bullawah Project is 
located 30km southeast of Hay, within the NSW ‘stronghold’.  

There are some important gaps in knowledge about this species. First, are its overall 
population dynamics. The species has been observed in areas well away from the 
identified strongholds, and it is not known whether these are temporary or 
permanent populations that need to be added to baseline estimates of population. 
Secondly, two key potential impacts of wind farms on the species are unknown. In 
particular, the elevation of flights by which the bird travels long distances to relocate 
is not known (they have only been directly observed making low level short flights 
when disturbed, but are known to travel over 120km and seem likely to be at some 
risk of collision with wind turbine blades when relocating) and the potential for 
turbine generated noise to drive them away from affected habitat has never been 
studied. A final unknown is whether the species would react to turbine towers as it 
does to tall trees – which is to avoid any areas in sight of trees (it is believed that the 
species reacts to trees as habitat for birds of prey, a key natural predator). 

The Panel’s modelling indicates a total population in the Project area could be as high 
as 447 individuals during favourable conditions, but only 212 using densities thought 
to be applicable for the relevant primary habitat types during average conditions. 
Estimates of potential impacts compared to the population on the Project area 
during average conditions range between 5% and 11%. The Panel considers that a 
likely combined impact case could be 7% of the population in the Project area.  



 

 ii 

If these impact estimates are compared on a conservative but largely consistent basis 
with the Stronghold population during average conditions, impacts would range from 
1.3% to 3.2%.  

The Panel’s advice is that the Applicant’s methodology is reasonable, but not 
sufficient to provide a robust estimate of population or the impacts of the Project on 
the species. This report lists some important types of impacts that were not included 
by the proponent, and which the Panel has incorporated into its own estimates. 
However, even the worst-case impact scenario generated by the Panel would not be 
likely to contribute significantly to the risk of extinction of the Plains-wanderer. While 
the species is experiencing a rapid rate of decline, the scale of the potential impact 
from the Project is not sufficient, on its own, to meet the SAII criteria. 

Given that this Project is located alongside multiple other wind farm proposals which 
are also likely to impact on Plains-wanderer habitat, the Panel recommends that the 
Applicant’s proposed monitoring and response program should incorporate and 
support actions to help illuminate the currently unknown potential for indirect 
impacts on the species, and hence better inform appropriate avoidance and 
mitigation actions in the region. This could be achieved cost effectively through 
combined contributions to independent research in the region from a number of 
Project proponents.  
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1.0 INTRODUCTION AND SCOPE OF WORK 

The NSW Department of Planning, Housing and Infrastructure (the Department) has 
established the Independent Expert Advisory Panel for Energy Transition (the Panel). 
The Panel’s purpose is to provide access to world’s best scientific advice when 
assessing renewable energy transition Projects under the Environmental Planning and 
Assessment Act 1979 (EP&A Act).  

On 1 October 2025, the Department requested advice from the Panel in relation to 
the proposed Bullawah Wind Farm, located 30km southeast of Hay in in the NSW 
Riverina region. The Project includes the construction of 141 wind turbines on flat 
grazing land. Works also include road and track upgrades, handling areas for heavy 
plant and equipment and temporary worker accommodation. The Project is proposed 
by BayWA r.e Projects Australia Pty Ltd, which is owned by Swiss companies Energy 
Infrastructure Partners and BayWG AG.  

Potential impacts on biodiversity are generally assessed through the preparation and 
review of an environmental impact statement (EIS) and a biodiversity assessment 
applying a prescribed methodology (BAM).  

In its request for advice, the Department noted that a key technical biodiversity issue 
is a potential serious and irreversible impact (SAII) to the Plains-wanderer, which is an 
endangered species of quail-like bird. The SAII criteria is a specific and additional 
consideration set out in Clause 6.7 of the Biodiversity Conservation Regulation. An 
impact meets the SAII criteria if it could contribute significantly to the risk of 
extinction of the species. 

Under the NSW biodiversity assessment methodologies and offset rules, potential 
impacts on this species are quantified and managed using ‘Important Habitat’ that is 
mapped specifically by the responsible department as a likely indicator of its 
presence.  

The Bullawah Project area includes some areas of mapped Important Habitat. On-site 
surveys have also located the species on other areas within the Project area. This led 
the Applicant to incorporate impact avoidance and mitigations in the design of the 
Project. Part of the advice requested by the Department is to confirm whether the 
methodology used by the Applicant to identify the habitat used by the Plains-
wanderer population, estimate their number and assess the potential impacts of the 
project is reasonable.  

The Department has also asked the Panel to provide advice on whether the impacts of 
the Project, taking into account impact avoidance and mitigations that are proposed 
(ie the ‘residual’ impacts), are likely to contribute significantly to the risk of extinction 
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of the Plains-wanderer. This report documents the Panel’s consideration and advice on 
these two questions. 

1.1. METHOD OF OPERATION 

A Panel of three members was convened by the Panel Chair to prepare the advice.  
The Panel members were Simon Smith (Chair), Alex Cockerill and Daniel Nugent.  
Further information on each Panel member is in the Appendices below. 
 
All members disclosed any potential for a perceived or actual conflict of interest in 
connection with the Project and the Chair determined that all members would be 
able to provide objective advice free of any reasonable perception of a conflicting 
interest.  
 
Each member was appointed to lead and/or assist in one or more sections or aspects 
of the report and all members reviewed and contributed to the finalisation of the 
whole document. Panel members Cockerill and Nugent have provided advice in their 
capacity as expert ecologists.  
 
The Panel received administrative support from Secretariat staff provided by the 
Department. 
 
The Panel was briefed by staff from relevant government departments and the 
Applicant but conducted its work independently. Panel members also consulted with 
relevant expert researchers.  
 
A site visit was conducted on 20 October 2025, accompanied by the Applicant.  
The Panel prepared this advice between 20 October and 1 December 2025. 
 

1.2. KEY DOCUMENTS 

Multiple documents were provided through the Department to support the Panel in 
preparing this interim advice, which are listed below. Other documents cited in the 
advice are referenced in footnotes and/or in section 8 (references). 
 
Table 1:  Key documents provided to the Panel. 
Document 
Reference  

Document Name  

Public documents 
• All documents displayed on the DPHI website for the major Project 

assessment https://www.planningportal.nsw.gov.au/major-
Projects/Projects/bullawah-wind-farm 

Agency Advice 
provided through 
DPHI 

• Maps, reports, and background material generated by DCCEEW 
specialists 
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From the Applicant 
through DPHI 

• Maps, and survey records provided by the Applicant 
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2.0 DEVELOPMENT ASSESSMENT AND DETERMINATION FRAMEWORK 

State Significant Development (SSD) 
Development is considered to be significant to the State if it is over a specific size, is in 
an environmentally sensitive area or will exceed estimated development cost 
thresholds. The Bullawah Wind farm was recognised as SSD in 2022, when the 
requirements for its environmental impact statement were issued. 
 
Assessments and approvals for SSD are administered under Part 4 of the 
Environmental Planning and Assessment (EP&A) Act. The Panel understands that as 
more than 50 public objecting submissions have been made, that the determination 
of the application will be undertaken by the NSW Independent Planning Commission 
(IPC).  
 
Threatened species, Key Threatening Processes and Recovery 
Threatened species are species of plants or animals, native to the State of NSW (or 
known to periodically or occasionally migrate to NSW) which, in the opinion of the 
NSW Threatened Species Scientific Committee (Scientific Committee) are at risk of 
extinction. Threatened species can be listed as critically endangered, endangered or 
vulnerable depending on the level of risk of extinction.  
 
Assessment of biodiversity impacts 
Assessment under the EP&A Act is subject to Part 7 of the Biodiversity Conservation 
(BC) Act. This part sets out the process for biodiversity assessment and approval 
under the EP&A Act. The Act requires the preparation of a Biodiversity Development 
Assessment Report (BDAR). 
 
The BDAR must assess the biodiversity values and potential impacts to those values in 
accordance with the Biodiversity Assessment Method (BAM) (DPIE 2020), outline 
measures to avoid or minimise these impacts and specify the number and class of 
biodiversity credits required to offset the residual impact of the Project (after all 
measures to avoid and minimise impacts have been taken into account).  
 
If the decision-maker (IPC in this case) determines to approve the Project, it must 
(unless otherwise approved by the Minister) incorporate conditions that require the 
Applicant to retire biodiversity credits to offset any residual impact of the Project, as 
set out in the BDAR or another number and class. The decision-maker may also 
require additional measures to avoid and minimise impacts.  
 
Serious and irreversible impacts (SAII) 
SAII are impacts that are likely to contribute significantly to the risk of a threatened 
species or ecological community becoming extinct.  Under Section 6.5 of the BC Act, a 
determination of whether a Project will result in a SAII is to be made in accordance 
with the four principles prescribed in Section 6.7 of the BC Regulation: 
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a) it will cause a further decline of the species or ecological community that is 
currently observed, estimated, inferred or reasonably suspected to be in a 
rapid rate of decline, or 

b) it will further reduce the population size of the species or ecological 
community that is currently observed, estimated, inferred or reasonably 
suspected to have a very small population size, or 

c) it is an impact on the habitat of the species or ecological community that is 
currently observed, estimated, inferred or reasonably suspected to have a very 
limited geographic distribution, or 

d) the impacted species or ecological community is unlikely to respond to 
measures to improve its habitat and vegetation integrity and therefore its 
members are not replaceable. 

 
The first three of these principles broadly align with the criteria established by the 
International Union for the Conservation of Nature (IUCN) (IUCN 2017, Keith et al. 
2013) to assess the extinction risk of species and ecological communities. The fourth 
principle tests the feasibility of positive measures to offset potential impacts. 
 
The BAM (DPIE 2020) requires the BDAR to identify threatened species and 
communities at risk of a SAII and evaluate the extent and severity of the impact on an 
entity at risk of a SAII in accordance with the criteria set out in Section 9.1.1 and 9.1.2 
of the BAM. The NSW Threatened Biodiversity Data Collection is used by accredited 
assessors to determine whether a threatened species or community is at risk of SAII. 
 
Whether a Project will result in a SAII is determined by the decision maker - not by the 
Applicant or the accredited assessor preparing the BDAR. Section 6.7(2) of the BC 
Regulation says that an impact is to be regarded as SAII if: 
 

“it is likely to contribute significantly to the risk of a threatened species or 
ecological community becoming extinct . . .”  

Under Section 7.16 of the BC Act, if the decision-maker decides that a (State 
Significant) Project is likely to have a SAII on biodiversity values, then the decision-
maker is required to take the impacts into account and (if proposing to grant consent) 
must determine whether there are any additional measures that will minimise those 
impacts.  
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3.0 THE PLAINS-WANDERER 

3.1. BACKGROUND ON THE SPECIES  

 
Figure 1. Male Plains-wanderer in open grassland. Photograph courtesy of Julian Teh.  
 
Taxonomy 
The Plains-wanderer (Pedionomus torquatus) is a small, mostly terrestrial bird 
endemic to Australia. The species taxonomy is particularly unique and noteworthy 
because it is the only species in its family (Pedionomidae) and represents a distinct 
evolutionary lineage (De Pietri et al. 2015). Although it resembles quails in 
appearance and behaviour, the species is not closely related to quails or buttonquails 
(De Pietri et al. 2015). Its evolutionary distinctiveness has led to significant 
conservation interest, as the loss of the species would mean the extinction of an 
entire family. For instance, the Plains-wanderer has been recognised by the Zoological 
Society of London as one of the highest conservation priorities among birds, globally 
(EDGE Species 2025).  
 
Biology and breeding 
The Plains-wanderer measures about 15–19 cm tall, with females larger (60-100 g) 
and more brightly plumaged than males (50-70 g). The species is diurnal, and spends 
much of its day foraging for a broad diet of seeds and invertebrates. During breeding 
events, females defend a territory which is shared with one or more males (up to 
three) (Baker-Gabb 1990). The structure and complexity of nests vary, with some 
woven amongst the base of grass tussocks and well-hidden in dense structure, while 
others are a simple scrape on the ground amongst vegetation in relatively open areas. 
Males undertake most of the egg incubation and chick rearing. Chicks leave the nest 
shortly after hatching and stay with the male for 3-4 weeks, congregating under his 
plumage for shelter and protection from predators. Plains-wanderers rapidly reach 
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sexual maturity, with adult plumage in females visible around 2-months of age (Van 
Sluys et al. 2024)  
 
Breeding of Plains-wanderers is driven by shifts in grassland productivity (ie. rainfall-
driven food pulses more so than season), with chicks and juveniles recorded in every 
month of year (Baker-Gabb et al. 1990). In southern parts of their range (Victoria) 
where rainfall is more seasonal, most breeding is recorded in spring and summer 
(D.Nugent pers.obs). Breeding events can continue for as long as conditions remain 
favourable, with females able to lay consecutive clutches in succession.  
 
Vocalisations 
Both male and female Plains-wanderer make vocalisations, however only the female 
is capable of making a deep and far-ranging ‘ooom’ call (Van Sluys et al. 2024). The 
female is considered to use the ooom call to defend a territory from other females as 
well as attract males to her territory for courtship and breeding (Baker-Gabb et al. 
1990). Most ooom vocalisations occur at dusk and dawn. Ooom calls are, however, 
sometimes made throughout the day or even at night during times of breeding. 
Female Plains-wanderers with adjacent territories will regularly call back and forth to 
each other to signal the status of their grassland patch. These calling bouts may also 
facilitate a form of exploded lek mating system, whereby females are competing for 
the attention of males through a combination of vocalisations and visual displays (Van 
Sluys et al. 2024).  
 
The sound frequency of the ooom call of the female is around 400-500Hz (Rowe et al. 
2023). The detection of the ooom call through passive acoustic recorders 
(Songmeters) is a widely used tool for monitoring Plains-wanderers in different parts 
of their range.  
 
Habitat requirements 
Plains-wanderers occur in lowland, tussock-forming native grasslands and chenopod 
shrublands across parts of eastern Australia (Baker-Gabb et al. 1990). The species 
requires open inter-tussock/plant space to facilitate ease of movement for foraging 
on the ground, as well as sufficient vegetation to provide cover against predators. The 
tussock-gap dynamic of grasslands is comprised of overlapping layers of bare-ground 
(or biocrusts), grasses, forbs, and sparse sub-shrubs. Structural heterogeneity is 
important for Plains-wanderers, with different vegetation structures used for 
different behaviours (Nugent et al. 2022, Antos and Schultz 2020). Denser vegetation 
is sometimes used for foraging, while open vegetation supports areas for roosting and 
foraging (Nugent et al. 2022). The Plains-wanderer is often referred to as a ‘goldilocks 
bird’ because of its strong associations with a narrow range of vegetation structures; 
requiring habitat that is not uniformly too dense or too sparse (Baker-Gabb et al. 
2016; Parker et al. 2024). In NSW, grassland habitats (mapped as PCTs 
44;46;150;165;183;377;1203) represent critical habitat that is used during favourable, 
average, and unfavourable (drought and flood) environmental conditions. The species 
also uses areas of chenopod shrublands (PCTs 163,164) when and where habitat 
features are within a desired range (D.Parker pers.obs; Gerhardy et al. 2025). Expert 
observations, however, suggest that the suitability of this habitat type is more 
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ephemeral, with most records occurring during periods of above-average rainfall 
(D.Parker pers.obs).  
 
Home range size  
The home range size of the Plains-wanderer is highly variable and likely influenced by 
habitat productivity, and breeding and lifecycle status (ie. nesting or chick rearing, 
defending a territory or non-breeding). In the core Riverina region of NSW, the home 
range of individual Plains-wanderers vary in size from 7-21 ha (average size is 12 ha) 
in suitable habitat (Baker-Gabb et al., 1990). As about half of a pairs’ home range 
overlaps, a pair (or a female and multiple males) requires about 18 hectares to breed. 
In Victoria, the mean home range size was found to be 32 ha, with significant 
variation between individuals (standard deviation 26 ha) (Nugent et al. 2022). Home 
ranges are almost certainly larger in more arid areas (Baker-Gabb, pers.comms, 2006). 
At different times of year, clusters of adult Plains-wanderers can be found together 
(5-10 individuals within <400 m), suggesting home ranges can significantly overlap 
under certain conditions and during breeding events (ie. exploded leks) (D.Nugent 
pers.obs; Van Sluys et al. 2024).  
 
Predator avoidance strategies (potential impacts of artificial structures) 
The Plains-wanderer is one of a small group of animals in Australia that actively avoid 
trees when selecting habitat (Baker-Gabb 2014). Avoidance of trees is likely an 
adaptation to fear of raptors, a key natural predator of the species, and a strategy to 
reduce their vulnerability to aerial attacks. Indeed, it is likely this behaviour is not a 
fear of trees themselves, but what they signify - a structure that could support a key 
natural predator. 
 
Investigation of the relationship between Plains-wanderer records and tree height has 
shown individuals will not occupy habitat within 200 to 300 m of a tall tree (15-30 m 
tall) (Baker-Gabb 2014; Commonwealth of Australia 2016). The taller the trees, the 
greater the distance of avoidance. For example, the species is likely to avoid habitat 
within 200 m of a 10-15 m tall tree, and 300 m for trees >30 m tall (D.Baker-Gabb 
pers.comms). These patterns of avoidance are considered to be relatively constant at 
different sites, based on a combined 40 years of Plains-wanderer monitoring and 
observations in NSW and Victoria (D.Baker-Gabb pers.comms. D.Nugent pers.obs).  
 
It is possible that Plains-wanderer perceive artificial tall structures in a similar manner 
to tall trees. Indeed, Plains-wanderers are not encountered (excepting sick or injured 
animals) close (<250 m) to farm infrastructure such as sheds or other buildings 
located within grasslands (D.Baker-Gabb pers.comms, D.Nugent pers.obs). However, 
there has been no direct investigation of the impacts of very tall artificial structures 
on habitat occupancy by Plains-wanderers to date.  
 
In addition to avoidance of tall trees, Plains-wanderers rely on hyper-vigilance to 
movement in the sky to avoid raptors. During the day, Plains-wanderers busily forage 
on the ground between tussocks to find food. As they move about on the ground, 
they are extremely vulnerable to being spotted by falcons and harriers and preyed 
upon. To avoid these predators, Plains-wanderers constantly scan the sky for shapes 
and movement that might represent a raptor flying overhead (Van Sluys et al. 2024). 
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It is possible that the movement of human infrastructure (ie. spinning wind turbine 
blades) may trigger avoidance of certain habitats or increased time investment in 
vigilance behaviours, leading to reduced fitness and breeding outcomes. The impacts 
of this type of infrastructure on the Plains-wanderer have, however, not been 
investigated.  
 
Flight behaviour and dispersal 
Plains-wanderers spend most of their life on the ground, however, they are capable of 
flight. The species has a small round body with short-rounded wings and long legs 
relative to body size (Baker-Gabb 1988). Plains-wanderers have not been observed in 
natural flight (ie. not flushed by a human observer which prompted flight) – or at least 
there is no written account of such an observation. Most observations of flight are 
made when birds are flushed during the day or night. The typical flight behaviour 
following a flush is for birds to fly a few metres (1-10 m) above the ground and travel 
10 to 80 m away before returning to the ground (D.Nugent pers.obs). There have 
been limited observations of Plains-wanderer flying as much as 40 m above the 
ground (D.Baker-Gabb pers.comms); although this behaviour was a disturbance 
response and not indicative of dispersal behaviour. Despite the absence of 
observations of long-distance flight, multiple lines of evidence suggest the species 
undertakes regular long-distance dispersal. Band-recapture studies have recorded 
movement of Plains-wanderers up to 120 km from point of capture, spanning across 
unsuitable habitat (Redgum floodplain forests) (Antos and Schultz 2020). 
Furthermore, genetic studies show frequent mixing of populations within (N.Murphy 
in.litt) and across regions (K.Rowe pers.comms), indicating frequent dispersal events. 
 
Given that Plains-wanderers undertake long distance dispersal it is likely that they 
express similar behaviour to other long-distance flyers, such as migratory shorebirds, 
where high-level wind currents are used. To reach this altitude, Plains-wanderers 
likely make a gradual ascent because of their poor flight power. Furthermore, it is 
likely that high altitude flight is preferred because of the species vulnerability close to 
trees where raptors are most numerous and hunting. The precise drivers of decisions 
to disperse are relatively unknown, however current assumptions are that they are 
driven by deteriorating local conditions or attracted by potentially better conditions 
elsewhere. 
 
Distribution 
The Plains-wanderer is endemic to Australia. Historically, the species occurred across 
vast areas of eastern and central Australia; from the southern volcanic plains of 
Victoria to the plains close to Adelaide, up through arid, central Australia and into 
south-west, central Queensland. Today, Plains-wanderer populations have contracted 
to two core populations; north-central Victoria, and southern New South Wales 
(NSW) around the Riverina (Commonwealth of Australia 2016). Plains-wanderers are 
also regularly detected in west-central Queensland and north-eastern South Australia, 
however it remains unknown if populations persist in these areas during extended dry 
periods (Commonwealth of Australia 2016).  
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Figure 2. Bullawah Wind Farm (8.) in the context of the NSW Plains-wanderer population stronghold 
and Important Habitat Mapping.  
 
Population size and dynamics 
Population estimates of this species vary widely and there is much uncertainty 
because of the cryptic nature of the species, its boom-bust lifecycle, and the vast 
semi-arid and arid environment where it occurs. The occurrence of Plains-wanderers 
is highly dynamic, spatially and temporally, with fluctuations in habitat suitability 
seemingly directly linked to population size both locally and globally. If habitat 
suitability is maintained, birds can remain in the same area for years, only to disperse 
suddenly if it becomes unsuitable (Baker-Gabb et al. 1990). When breeding, birds also 
appear to form loose aggregations that extend over a few adjacent paddocks (like a 
loose lek mating system), making it difficult to extrapolate density estimates over 
large areas if there is limited survey effort (Nugent et al. 2022). These factors also 
make population size determination extremely difficult  in poor years (severe drought 
or flood), however, population maxima appear to be constrained by the area of 
refuge habitat in core regions (IUCN 2025). 
 
The biology of the Plains-wanderer suggests they can behave like a ‘boom-bust’ bird 
species. Factors such as male-centred parenting, productivity-driven breeding events, 
and rapid growth to breeding age all facilitate a rapid increase in numbers at local and 
regional scales.  
 
In the early 2000’s, the Plains-wanderer population was estimated to vary between 
5,500–7,000 individuals in good years to around 2,000 individuals during periods of 
widespread drought (Garnett et al. 2011) but regular monitoring has indicated that 
the species has declined in core areas since these estimates were made (Wilson et al. 
2014, Parker et al. 2021). In the two to three years following major flooding across 



 

 11 

the NSW and Victorian Riverina in 2010-2011, global population estimates were 
considered to be as low as 200-250 mature birds (Commonwealth of Australia 2016). 
In 2015, the total number of mature individuals was estimated to be slightly higher, 
<1,000 birds (TSSC 2015). In 2020, estimates for the population were significantly 
fewer, around 100-500 individuals in core population strongholds of NSW (Parker et 
al. 2021). There have also been recent sightings in western Queensland and north-
east South Australia, however it is unclear whether these populations are temporary 
(and present in only high rainfall years) (Gerhardy et al. 2025; Terrington et al. 2025). 
Consequently, a global population estimate is based on data from the two 
strongholds (Northern Plains of Victoria and the NSW Riverina). Over a ten-year span, 
the population is estimated to number 251-5,000 mature individuals (encompassing 
minimum and maximum values that encompass annual variation), with a best 
estimate of 251-999 at population minima (IUCN 2025). 
 
Area of occupancy in NSW  
The core area of occupancy of Plains-wanderers (ie. area known to consistently 
support Plains-wanderers) in NSW is estimated to be 65,000 hectares (informed by 
the area of Mapped Important Habitat) and the minimum extent of occurrence (ie. 
total area within the shortest possible imaginary boundary that can be drawn to 
encompass all known, inferred, or projected sites where a species is currently found) 
is 1,300,000 ha (NSW DCCEEW pers.comms). The core area of occupancy is considered 
to be between Hay and Narrandera on the Murrumbidgee River in the north, the 
Cobb Highway in the west, Billabong Creek in the south, and Urana in the east. This 
area is regarded as the species stronghold in NSW, where birds are found present in 
varying numbers year-round. Outside of the stronghold, the species is sporadically 
detected in chenopod shrublands and grasslands across parts of western NSW. When 
conditions are favourable for the species, the extent of occurrence in NSW is 
estimated to be up to 15,193,300 hectares (NSW DCCEEW pers.comms).  
 
Estimated population size in NSW  
In New South Wales, the Riverina stronghold (comprised of identified Important 
Habitat) is thought capable of hosting a maximum of c.3,100 adult Plains-wanderer 
during above-average environmental conditions (IUCN 2025; NSW DCCEEW pers. 
comms). During average conditions, the stronghold is estimated to support between 
500 to 750 mature adults (NSW DCCEEW pers. comms). Based on results from recent 
population monitoring, the Plains-wanderer population in the stronghold is estimated 
to be around what is expected in average conditions; 500 to 750 individuals in 2025 
(NSW DCCEEW pers. comms). 2025 has been relatively dry across the NSW Riverina 
and is likely a key driver of the population declining from near to carrying capacity in 
2022-23 (NSW DCCEEW pers. comms).  
 
Outside of the population stronghold, there is significant uncertainty around numbers 
of Plains-wanderers during both favourable and unfavourable conditions, with 
observations typically increasing after substantial rainfall but then becoming scanter 
as the landscape dries (IUCN 2025). There is, however, no structured monitoring 
program or data to base population estimates or trends for the broader region, 
particularly areas of chenopod shrubland habitat.  
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As highlighted earlier, Plains-wanderer population trends have been highly dynamic 
over the past 25 years, making it difficult to identify a mean population size for the 
last ten years. In public documents, population estimates typically vary because 
authors reference different years of assessment and/or geographic distributions. The 
methods used to calculate such estimates are also often not reported.  
 
Recent environmental conditions and population dynamics in NSW 
Plains-wanderer populations are strongly influenced by rainfall patterns, with 
numbers typically increasing during wet phases and decreasing during drought across 
the species’ broader range (Commonwealth of Australia 2016). Numbers can, 
however, also decrease in core Plains-wanderer strongholds following regional flood 
events when habitat becomes too dense (Baker-Gabb et al. 2016). 
  
The annual average rainfall in the Project area (measured using data from the BoM 
Hay airport weather station) is 363mm. In 2022, the Project area received almost 
double the annual mean, while in 2023 rainfall was close to average (357mm) and 
significantly above average in 2024 (434mm).  These wet conditions triggered a pulse 
in plant and animal life across the region, and likely contributed to an increase in 
numbers of Plains-wanderers and subsequent records in many parts of western NSW, 
including the Project area.  
 
Rainfall can also be very low in the area, with the recorded 10%ile of 191mm. Such 
dry conditions, particularly during extended droughts, lead to large contractions in 
plant and animal life for most species. 
 

3.2. LISTING OF THE SPECIES AS THREATENED UNDER LEGISLATION  

The Plains-wanderer was upgraded to Critically Endangered on the list of threatened 
species under the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) in 2015 (TSSC 2015). In the early 2010’s, significant declines in numbers of 
Plains-wanderers were recorded in the species’ core locations. Monitoring across the 
New South Wales Riverina between 2010 and 2014 detected a decline in numbers of 
84% (Commonwealth of Australia 2016). This decline was preceded by significant 
fluctuations in numbers across the region from 2001 onwards, with an overall decline 
of 93% across the region over the period from 2001 to 2014 (Wilson et al., 2014).  
 
Monitoring and annual surveys, which have been conducted across the Patho Plains 
of Victoria since 2009, indicated a decline in numbers of approximately 95% between 
2010 and 2014 (Baker-Gabb, 2014; Commonwealth of Australia 2016). In the past ten 
years, there has been some recovery in the population across its range, however 
numbers have not returned to their peaks, particularly in NSW (IUCN 2025). The 
conservation criterion of most concern to the species survival are 1) its estimated 
population minima (251-999) and 2) a decreasing trend in population strongholds 
(IUCN 2025).  
 
 
IUCN Red Listing – Endangered 
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Justification: In poor years (which appear to be getting more frequent and less 
recovered from), this species has a small population size comprising fewer than 1,000 
mature individuals. The loss and degradation of its grassland habitat is ongoing with 
birds abandoning sites that are no longer suitable. For these reasons it is assessed as 
Endangered (IUCN 2025). 
 
Commonwealth listing (EPBC Act) – Critically Endangered  
 
New South Wales listing (Threatened Species Conservation Act 1995): Endangered 
(OEH 2025) 
 
Victorian listing (Flora and Fauna Guarantee Act 1988): Threatened 
 
South Australia listing (National Parks and Wildlife Act 1972): Endangered 
 
Queensland listing (Nature Conservation Act 1992): Critically Endangered 

3.3. RECOVERY EFFORTS FOR THE PLAINS-WANDERER  

The primary threats to the Plains-wanderer are habitat loss, primarily through the 
expansion of intensive agriculture, habitat degradation and inappropriate livestock 
grazing (disturbance) regimes (most commonly overgrazing, but also under-grazing 
following floods). Other key threats include predation from introduced predators 
(foxes and cats), weed invasion (weedy shrubs acting as perches for raptors), urban 
expansion (Victoria Volcanic Plains), and pesticide use (Commonwealth of Australia 
2016).  
 
In 2016, the Plains-wanderer National Recovery Plan was published to guide efforts to 
prevent the Plains-wanderers extinction (Commonwealth of Australia 2016). The plan 
states that the overall goal is “to achieve a viable, self‐sustaining wild population 
capable of persisting through extended poor breeding seasons, and to put in place 
long-term management arrangements that ensure key plains-wanderer habitat is 
appropriately managed”.  
 
The key strategies outlined in the Plains-wanderer National Recovery Plan are to:   

- Facilitate management of grazing regimes, and improve knowledge of 
appropriate burning regimes, to maintain suitable habitat for Plains-wanderers 

- Enhance protection, improve the quality and increase the extent of habitat 
suitable for the Plains-wanderer 

- Identify the key factors that have contributed to the significant recent declines 
in the numbers of Plains-wanderers and develop mitigation measures to address 
these threats 

- Improve understanding of the distribution and population trends of the Plains-
wanderer 
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- Increase community participation in Plains-wanderer conservation and 
management 

- Develop and implement a robust, targeted conservation breeding strategy for 
the Plains-wanderer. 

 
In addition to nation-wide conservation efforts, targeted, state-based conservation 
programs have been developed to assist recovery efforts of the Plains-wanderer. In 
NSW, multiple projects have been implemented over the past 10 years aimed at 
supporting farmers through incentives to manage Plains-wanderer habitat, including 
the Bringing Back Plains-wanderers From The Brink Project (supported by Riverina 
Local Land Services and Murray Local Land Services, through funding from the 
Australian Government’s National Landcare Program and the NSW Government’s 
Saving our Species program). Key activities as part of the incentives program include: 

- strategic grazing 

- control of invasive predators including foxes and cats 

- removal of weeds such as African boxthorns 

- control of rabbits.  
 
In the Plains-wanderers’ other population stronghold, the Victorian Northern Plains, 
conservation programs have focused on preventing habitat loss and improving 
grassland management through in-perpetuity conservation covenants, as well as pest 
control (NCCMA 2025).  
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4.0  THE PROPOSED PROJECT 

4.1. PLAINS-WANDERER IN THE PROJECT AREA 

The Bullawah Wind Farm Pty Ltd seeks approval for the construction and operation of 
a wind farm with up to 141 wind turbines and associated infrastructure across a 
Project area of approximately 20,627.56 ha. The direct impact area (also referred to 
as the disturbance area where vegetation will be directly removed or substantially 
altered) proposed for the Project is 632.67 ha (3% of the wider Project area) (Umwelt 
2025). 
 
The Plains-wanderer is a species that is assessed under the Biodiversity Assessment 
Methodology (BAM) through the presence of Important Habitat. The Important 
Habitat is also a “Biodiversity Value” that triggers legislative requirements for a 
Project to be assessed under BAM for the NSW Biodiversity Offset Scheme.  
 
The Project area contains 1,456 ha of mapped areas of Important Habitat for the 
Plains-wanderer (NPWS 2001). The Applicant’s assessment has avoided any clearing 
of vegetation in these areas, which would generally exclude the need for further 
survey, assessment or requirements for species offsets. It is acknowledged, however, 
that BAM requires every Project to consider if there is a potential for Serious and 
Irreversible Impacts (SAII) irrespective of the requirements for offsets or presence of 
Important Habitat. 
 
The need to consider potential habitat use beyond the mapped Important Habitat is 
further highlighted within the species profile within the NSW TBDC (NSW DEECCW, 
accessed 25/11/2025), which states.  
 
“the area mapped as Important Habitat and all areas of associated PCTs and suitable 
habitat identified through additional habitat surveys completed in consultation with 
NSW DCCEEW should be considered as the extent of potential SAII ” 

 
It is understood that the Important Habitat was established to reflect the primary 
habitats for the species and reflects an area of the species’ known population 
stronghold within NSW. The general distribution of these areas is within the Riverina 
and eastern half of the Hay Plain, east of the Cobb Highway. The Project is within the 
identified stronghold (NSW DCCEEW pers.comms). The species stronghold and the 
location of the Project is mapped above in Section 3. 
 
To better understand the potential use of habitat by the Plains-wanderer, the 
Applicant in consultation with both NSW DCCEEW and the Commonwealth 
implemented targeted surveys for the species across the Project area. The surveys 
identified 23 sightings of Plains-wanderer between 2023-2024, noting that it is 
possible that a small percentage of individuals were observed more than once, as 
sightings were observed on different days, in similar locations. The observations 
included adult males and females and juvenile birds.  
 
 



 

 16 

The Panel’s understanding of the range of relevant methods used for habitat mapping 
is shown in Table 4.1 below. 
 
Table 4.1 Relevant methods used for habitat mapping. 
  

Purpose and key features Known 
extent on 
Project 
Area 
(Umwelt, 
2025) 

Known 
extent in 
NSW 
(NPWS, 
2001) 

Mapped 
Important Habitat 
(DCCEEW) 

A regulatory definition of habitat, used to specify 
areas where PW is assumed to be present, and 
where proposed impacts would trigger offset 
requirements. Typically grasslands with red soils 
with a mix of open form structure and bare earth. 
(Derived from the NPWS, 2001 mapping of 
Primary Habitat) 

 1,456 ha 52,440 ha 

Primary Habitat 
(NPWS 2001 API 
of priority habitat 
areas with field 
verification)  

  

An ecological classification of habitat typically 
comprising 50% bare ground, 10% fallen litter, and 
40% herbs, forbs and grasses, used later as the basis 
of Mapped Important Habitat. Understood to be the 
area, for example, within the ‘stronghold’ that 
provides year-round occupancy under normal 
conditions and which is used to generate estimates 
of the NSW population in both favourable (3,100 
individuals) and less favourable (500 – 750) 
conditions. 

 1,575 ha  52,440 ha 

Secondary 
Habitat (NPWS 
2001 API of 
priority area with 
field verification)  

An ecological classification of a less-than-optimal 
habitat which can be seasonally or opportunistically 
used by PW during population booms or 
environmental extremes. Typically grasslands, but 
with less favourable plant species and/or densities 
for at least part of its wet/dry cycle 

 3,365 ha  98,040ha 

Supplementary 
Habitat 
(Applicant) 

  

An inclusive definition of potential habitat 
developed for the Project area. A more expansive 
form of Primary and Secondary Habitat identified 
by the Applicant  (ie does not include Mapped 
Important Habitat). Aims to fully account for 
predicted and observed presence of PW within the 
Project Area.  

• Primary habitat (verified by the applicant 
to be consistent with the habitat features 
above) 

• Secondary habitat (from above) 
• Buffers around recorded observations 
• Patches of red or mottled soil 

 4,940 ha  NA 

 
The years 2023 and 2024 associated with the species’ observations within the Project 
area coincided with a period of favourable environmental conditions and the results 
are likely to reflect a period following increased species population pulse or “Boom” 
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across the region (Commonwealth of Australia 2016). The year 2022 was in the 95%ile 
for annual rainfall, while 2023 was close to mean at 357mm and 2024 was above 
average at 434mm (using BoM Hay Airport rainfall data). It is therefore considered 
reasonable to assess the species population estimates with the Project area during 
the survey period against the broader maximum species populations estimates and 
areas of occupancy (or to use an estimate of the Project area population that could be 
expected during drier conditions and compare it with the estimated NSW population 
during equivalent drier climatic conditions).  
 
The current best estimate of the population under similar favourable environmental 
conditions come from within the identified species stronghold of c.3,100 adult Plains-
wanderer (IUCN 2025; NSW DCCEEW pers.comms). We have therefore elected to use 
this population estimate for subsequent analyses on potential impacts where they are 
to be compared with the (environmentally favourable) survey period estimates.  
 
The Applicant’s mapped extent of Supplementary habitat for the species within the 
Project area is 4,940 ha (comprised of both Primary 1,575 ha and Secondary habitat 
3,365 ha) (Umwelt 2025). When combined with the existing mapped extent of 
Important Habitat (NPWS 2001) of 1,456 ha, a total of 6,396 ha of habitat for the 
Plains-wanderer was confirmed within Project area. 
 
It is reasonable to suggest the only areas within the Project area representative of 
likely habitats in an average year are those aligned with Important Habitat or areas of 
Primary habitat. The additional Secondary habitats are most likely to be overflow 
habitats associated with the population expansion during above average conditions or 
when climate and/or land use practices result in the loss of favourable groundcover 
conditions within the Primary habitats.  
 
Based on our Plains-wanderer density estimate (further explained in the paragraph 
below), there are 39.89 ha of Primary habitat supporting an estimated 2.8 individuals 
within the disturbance area, and 3,031 ha supporting 212.2 individuals across the 
Project area in an average year. This density estimate by the Panel is marginally below 
but approximate to the estimates derived from the average home range of 12 ha per 
bird identified from research by Baker-Gabb et al. (1990). 
 
Based on the Panel’s review of the Applicant’s survey and habitat information, the 
Project area is likely to maintain a population density of 0.07 birds/ha (lower CI 0.034, 
upper CI 0.142).  
 
The panel believes that the Applicant’s approach to estimating the Plains-wanderer 
population within the Project area failed to account for the Plains-wanderers they did 
not see during surveys and when calculating the plains-wanderer metrics (Ie. 
detectability bias). Hence, the Panel believes that there was an underestimate of the 
likely number of birds in the area in the Applicant’s work.  
 
In preparing our own estimate of density, we have used a distance sampling approach 
to estimate Plains-wanderer density across the site at the time of surveys. A wildlife 
distance sampling approach is a statistical method to estimate animal population 
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density or abundance by recording distances to detected individuals and assuming 
detection probability decreases with distance from the survey line or point. This 
approach models the detection function (the probability of detecting an object at a 
given distance) to account for the fact that not all individuals are seen. We have 
elected to use Plains-wanderer density (birds/ha) derived from a distance sampling 
approach to estimate population size, rather than a simple extrapolation of average 
home range, to better account for carrying capacity of the habitat that was surveyed.  
 
Home range sizes of Plains-wanderers can be highly variable because of 
environmental conditions, habitat type, and life cycle stage of individual birds (Nugent 
et al. 2022). Therefore, estimates of Plains-wanderer density based on actual survey 
data, are likely to produce a more accurate value (although we acknowledge the 
relatively low number of Plains-wanderer detections during surveys places broad 
confidence intervals around estimates).   

4.2. ANTICIPATED DIRECT AREA BASED IMPACTS OF THE PROPOSAL 

Impacts of Clearing 
The clearest direct impact of the proposal will be the removal of habitat for the 
species for the construction of the Project. This incorporates an area of 170.86 ha or 
2.7% of the similar available habitat of 6,396 ha within the Project area.  
 
Based on the Panel’s review of the Applicant’s information, at the time of the survey 
suitable habitat within the Project area was likely to maintain a population density of: 
0.07 birds/ha (lower CI 0.034, upper CI 0.142). This suggests a population in the then 
prevailing above average conditions of approximately 12 birds would be directly 
impacted within the disturbance area (habitat removed during construction), with up 
to 447.7 birds potentially present within the broader Project area. 
 
Avoidance of tall towers  
A secondary area-based impact that is reasonably foreseeable arises from the species’ 
known avoidance of tall trees. Plains-wanderers avoid and generally do not occupy 
habitat within 200-300 m of a tall tree or other tall artificial structures (>30m in 
height) (Baker-Gabb 2014). It is understood this is likely to reflect an ecological 
adaptation to avoid predation from birds of prey (see further information provided 
above in subsection ‘Predator avoidance strategies (potential impacts of artificial 
structures’).  
 
There is limited existing understanding of how Plains-wanderers will respond to the 
erection of tall wind turbine structures (up to 300 m in height). These structures will 
provide both physical presence and cast long shadows early and late in the day (Moir 
Landscape Architecture Pty Ltd 2025). 

We believe the most likely scenario will be that Plains-wanderers perceive turbine 
structures in a similar manner to tall trees resulting in some degree of avoidance. 
However, there is no research to confirm whether the birds would stay away even 
further from very tall towers than they would from tall trees, or less because they 
would come to recognise that predators could not rest on or utilise wind towers.  
Both outcomes are possible.  
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The Panel believes that the most reasonable and likely approach is to assume that the 
birds would react in the same way as they do to the tall trees in their region and to 
farm infrastructure. For the purpose of sensitivity analysis, the Panel has also 
estimated potential losses from smaller and larger radii of impact than observed for 
tall trees and incorporated these into its aggregate best and worst case scenarios of 
impact below. We have adopted a 250m circular buffer around turbines in our 
modelling as the most likely area of avoidance. 

As further outlined in our advice, actual avoidance impacts should be the subject of 
well-planned empirical comparisons between operating turbine footprints and 
suitable control sites. The results might support a reduction in modelled loss 
assumptions (or an increase) and would add to the species management toolkit. The 
Panel is, however, satisfied that the 250m radius is reasonable and within the order of 
the most likely outcomes.  

Climatic induced variability in population numbers 
As discussed above, the occupied habitats were observed during favourable 
conditions when populations are much higher than can be sustained during drier 
conditions. Populations estimates and potential impacts on them require 
consideration against the species maximum population and area of occupancy 
estimates.  

In NSW, the extent of occupancy (EOO) is estimated to be 1,300,000 ha and the area of 
occupation (AOO) is 65,000 ha (NSW DCCEEW pers. comms), noting that in years with 
less suitable climatic conditions (very wet or very dry), the AOO may drop to 13,000-
26,000 ha as the area of suitable habitat decreases (NSW Scientific Committee, 2009). 

A summary of Plains-wanderer habitat and population estimates within the Project 
area and the broader NSW stronghold is provided in Table 4.2 below. We 
acknowledge these estimates are extrapolations with major uncertainty. The survey 
results from the project area demonstrate clearly that there are extant populations 
outside of the mapped areas of Important Habitat that have never been included in 
total population data. There are also significant needs for broader systematic survey 
effort outside of the species stronghold to further inform the species population and 
habitat use during above average conditions. 
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Table 4.2 Summary of Plains-wanderer habitat and population estimate within the 
Project area, compared to the species’ stronghold. The modelled number of individual 
Plains-wanderers impacted is calculated from the midpoint of the estimated Plains-
wanderer density of the site (0.07 birds/ha). The estimated impacts on populations 
are for area-based impact types only. 
 

 Habitat 
clearing 
area for 
constructi
on 1 (A) 

Area of 
additional 
habitat 
within tall-
tower 
avoidance 
buffer (ha) 
(250 metre 
from each 
turbine 2 (B) 

Total area 
of habitat 
Impacted 
(ha)2  
(A +B=C) 

Project 
area3 (D) 

Total impacted 
habitat as a % 
of  Project 
area4 
(C/D*100) 

Total 
impacted 
habitat as a 
% of NSW 
Stronghold 
and AOO5 

(C/65,000 
*100) 

  
Case A: in favourable climate conditions ie primary and secondary habitats 
 

Extent of 
potential 
habitat 
’Important 
Habitat’ 
combined 
with 
(Primary and 
Secondary) 
supplementa
ry habitat 
(Umwelt 
2025) (ha) 6 

170.9 610.1 781 6,396  12.2% 1.2% 

Modelled & 
extrapolated 
population 
(individuals)7 

12.0 42.7 54.7 447.7 12.2% 1.8%9 

  
Case B: in average conditions ie primary habitat only 
 

Extent of 
habitat 
based on 
’Important 
Habitat’ and 
Primary 
habitat 
criteria 
(Umwelt 
2025) ha8 

39.9 94.0 133.9 3031 4.4% 0.21% 
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Modelled & 
extrapolated 
population 
(individuals)7 

 
2.8 

 
6.6 

 
9.4 

 
212.2 

 
4.4% 

 
1.3%10 

Notes  
1  The area of associated supplementary habitat within the Projects Disturbance area (Umwelt 2025).  
2 The area of associated supplementary habitat within the Projects disturbance area plus an additional 250 

metre buffer on turbines to reflect likely areas of habitat impacted by the avoidance.  
3  The area of associated supplementary habitat within the Project’s property holding. 
4  Percentage of the project’s impact (including the 250m buffer) as a percentage of the Project area 
5 Percentage of the project’s impacts on associated habitats (including the 250m turbine buffer) as a 

percentage of the species AOO of 65,000 ha in comparable conditions. 
6  The favourable or above average conditions are representative of the species during ‘Boom’ period 

incorporating broad range of both primary and secondary habitats outside of the mapped areas of 
‘Important Habitat’. 

7  Extrapolated population (individuals) based on the Pannel’s estimated population density of 0.07 
birds/hectare across the species associated habitats. 

8  A scenario reflecting the species potential extent of habitat associated with only areas of Primary and 
mapped ‘Important Habitat’. 

9 For above average conditions the Area of Occupancy (AOO) is conservatively based on 65,000 ha and a 
maximum population estimate of 3100 birds of primary habitat areas within the NSW stronghold 

10 For average years the Area of Occupancy (AOO) is based on 65,000 ha and a population estimate of 750 
birds within the NSW stronghold 

4.3. OTHER POTENTIAL IMPACTS OF THE PROPOSAL  

A range of key indirect impacts are likely to be associated with the Project. However, 
the current extent and/or understanding of many of these impacts is limited. Only 
those indirect impacts considered to be likely and informed by existing management 
and controls have been addressed within the Applicant’s assessment.  
 
We consider the key known indirect impacts of the Project are likely to include; 
• Increased predation and threats associated with predator, pest and weeds species 
• Collision with turbine blades (or bird strike)  
• Vehicle strike and impact during construction. 
 
There also remains an unknown potential risk of additional indirect impacts 
associated with operational turbine noise disruption. 
 
A brief summary of these indirect impacts as they relate to the Project is provided 
below in sections 4.3.1-4.3.4. 

4.3.1. Threats associated with predators, pest and weeds 

Without mitigation, the Project is likely to introduce a range of new and additional 
edge effects into the species-specific habitats, including: 
• Exotic weed species 
• Presence of invasive species, including, rabbits and mice 
• Increased access and prevalence of predator threats, including fox and cat. 
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It is acknowledged the Project is proposing to implement additional controls for feral 
fauna species (foxes, cats), weed and pest management beyond the current controls, 
via a contribution to Local Land Services of $300,000. This is likely to mitigate to some 
degree the increased impact associated with the Project. We have, however, included 
impacts to the species population within the Project area from these indirect impacts 
on a precautionary basis because we do not have the full details of these programs. 

4.3.2. Collision with turbine blades   

The Applicant’s assessment considers the Plains-wanderer as being a species at 
moderate risk of turbine strike during operations but minor residual risk after 
implementing mitigation (Umwelt 2025). It also considers: 
 

‘the risk of turbine strike to the species to be low’ 
 
We consider that there is currently little evidence to support this conclusion. The 
species is likely to undertake frequent flight dispersal (high rates of immigration and 
emigration), particularly in response to changing environmental conditions and 
habitats.  
 
There is reasonable evidence to suggest the species is likely to gain higher elevations 
for inter-regional dispersal, including heights at least above tall riverine forests, that 
could potentially bring birds in the collision zone when departing or arriving in the 
Project area (Antos and Schultz 2020). On a precautionary basis, we have therefore 
included a provision for the impact to the species population within the Project area 
from this indirect impact. 
 
Bird collisions with wind turbines are well documented (Marques et al. 2014), 
although the severity of collision threats are typically species dependent (Marques et 
al. 2014; Thaxter et al. 2017). In the worst-case scenario, we assume Plains-wanderers 
fly within the collision zone when arriving or departing habitat within the project 
area. While the likelihood of collision is small, the large number of individual flights by 
Plains-wanderers (assuming >20% of population dispersal per year; D.Nugent in.litt) 
that will occur during the life of wind farm operation will result in collision loss of a 
small percentage of the population. In the “likely” scenario, we assume a greater 
proportion of time is spent outside of the collision zone during flight (likely below the 
blade height), and hence, marginally less birds are lost to collision.  

4.3.3. Threats associated with vehicle strike during construction 

Without mitigation, the Project is likely to increase the risk of potential indirect 
impacts to the species in the form of direct loss of individuals through vehicle strike 
and interaction with machinery during construction. The risk of these impacts to the 
species are likely to be greatest during construction, although some risk may continue 
throughout operations.  
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The project will introduce new tracks and increase existing road widths within the 
Project area, with significant increased traffic use in the short term. 
 
In the worst-case scenario, we consider a proportion of the population within the 
Project area will be subject to vehicle strike and direct loss of individuals during 
construction. The likely case further considers a smaller proportion of the population 
being impacted and the increased probability of the Plains-wanderer avoiding vehicle 
collisions with appropriate mitigation controls. 
 
It is acknowledged the Project is proposing to implement additional controls to 
minimise these indirect impacts. This is likely to mitigate to some degree the 
increased impact associated with the Project. We have, however, included impacts to 
the species population within the Project area from these indirect impacts on a 
precautionary basis because it is unclear how effective additional controls will be to 
reduce bird-vehicle interactions. 

4.3.4. Noise impacts  

The potential for indirect impacts associated with wind turbine low frequency noise 
on the Plains-wanderer is largely unknown. Plains-wanderer vocalisations and wind 
turbine operation noise is within a similar sound frequency. NSW noise regulations for 
windfarms can require setbacks for national parks of 500m and over 1.5km for homes 
(NSW Wind Energy Guideline Technical Supplement for Noise Assessment 2024).  
 
There is potentially an unknown risk of Plains-wanderers being displaced or disrupted 
in habitats impacted by wind turbine noise. This disturbance has the potential to 
substantially extend beyond the areas currently being assessed for direct and indirect 
impacts on the species. 
 
The response of wildlife to turbine noise has been shown to be highly variable, and 
often species dependent (Teff-Seker et al. 2022). Furthermore, there have only been a 
limited number of studies that have attempted to directly assess the effects of noise 
in isolation to other indirect impacts (Vella et al. 2001; Whalen et al. 2019). Species 
such as migratory songbirds have been shown to have strong negative responses to 
turbine noise (Vella et al. 2001). Other species, such as Prairie Grouse, have been 
shown to tolerate wind turbines, although uncertainty exists around impacts to 
breeding success (Lloyd et al. 2022). 
 
Noise impacts, if present, are likely to attenuate with increasing distance from each 
turbine. Provision has already been made in the estimates for a 250m buffer of 
impact due to the species’ aversion to tall towers. This area would be likely to include 
the greatest potential for noise impacts. 
 
In the Panel’s view, however, this broader risk across the region requires further 
investigation. Ideally, it should form part of monitoring for potential impacts in the 
parts of the southwest renewable energy zone where turbines coincide with the 
species’ mapped stronghold. 
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4.3.5. Summary of indirect impacts 

A summary of the potential worst, likely and best-case scenarios for indirect impacts 
to the Plains-wanderer population from the Project is provided in Table 4.3. These 
estimates are based on a combination of known behaviours and biology of the species 
and predators, known operating conditions of wind turbines, and expert opinion. The 
estimates incorporate a conservative approach in the case of potential, but not yet 
known, indirect impacts. 
 
Table 4.3 Summary of non-areas based indirect impacts (percentages of Project area 
populations impacted and number of Plains-wanderer individuals impacted in brackets)– all 
based on estimates of population of 447 birds on the whole Project site during favourable 
conditions and across all potentially supportive habitat types. 
 

Indirect impact 
type 

Worst case 
impact % 
(number of 
individuals) 

Likely 
impact % 
(number of 
individuals) 

Best case 
impact % 
(number of 
individuals) 

Assumptions and logic 

Collision with 
turbine blades % 
and number of 
birds) 

1% (4.5) 0.5% (2.2) 0.01% 
(0.09) 

- Population in Project area of 
447 individuals in above 
average conditions 
-Plains-wanderer populations 
are highly dynamic – with 
frequent flight dispersal (high 
rates of immigration and 
emigration)  
- Plains-wanderers likely seek 
to gain high elevation for 
inter-regional dispersal, 
bringing birds in the collision 
zone when departing or 
arriving in the Project area 

Predation by and 
competition with 
feral species % and 
number of birds) 

5% (22.4) 2% (9) 0% -Foxes and cats are known to 
use roads and tracks to 
improve foraging efficiency 
and move greater distances 
compared to habitats without 
human infrastructure 
-the degree to which 
additional track infrastructure 
may increase Plains-wanderer 
predation rates in this 
environment is unclear 

Traffic/construction 
collision % and 
number of birds) 

1% (4.5) 0.25% (1.1) 0% - Increased vehicle movement 
and access tracks within the 
Project area will occur during 
construction and to a lesser 
extent during operations 

Sub-total % and 
(number of birds) 

7% (31.4) 2.8% (12.3) 0.01% 
(0.09) 
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4.4. SUMMARY OF TOTAL POTENTIAL IMPACTS 

A combined summary of direct and indirect impacts on the population is provided in 
Tables 4.4 and 4.5 below. There is one table for populations and impacts under 
favourable climate conditions (ie assuming a total population of 447 derived from 
consistent densities across primary and secondary habitats on the Project area where 
individuals were recorded in surveys). The Panel is not suggesting that this potential 
population is comparable with other wider population data that report on 
populations during average conditions, as these data are understood not to estimate 
populations during boom conditions across all primary and secondary habitat in NSW. 
The large population in the table would shrink significantly during drier conditions, 
whether or not the project is built. 
 
Table 4.4 – Favourable climate conditions - total potential impacts on individual 
Plains-wanderers (individuals) – totals reflect rounding.  
 

 Worst case Likely Case Best case 
Area based impacts (ha)1 54.7 54.7 54.7 
Other impacts (ha)2 31.4 12.3 0.09 
TOTAL 86 67 55 
Impact as % of total PW on 
project area (447).  

19% 15% 12% 

Impact as % of total PW 
population in the primary 
habitat in the Stronghold 
(3100) 

2.8% 2.2% 1.8% 

Notes  
1  Total number of individuals in impacted habitats in favourable conditions shown in Table 4.2 
2 Total number of individuals potentially indirectly impacted in average conditions with a total population 

within the Project area of 447 individuals 

 
For a more comparable estimate of impacts, a second table shows the anticipated 
population and impact under average conditions and only primary habitat 
populations are included. The estimated likely loss of 15.2 individuals (Table 4.5) 
could be realistically juxtaposed with a baseline stronghold population of 750.  
 
DCCEEW advises that its most recent survey data indicates a population of 500 – 750. 
Those surveys were conducted during drying climatic conditions, whereas the earlier 
surveys conducted at Bullawah were during strongly favourable conditions. Hence, 
the comparisons are conservative and are likely to overstate the relative size of the 
potential impacts of the Project when compared with the current overall Stronghold 
population. 
 
Table 4.5 – Average climate conditions – total potential impacts on individual Plains-
wanderer (individuals) – totals reflect rounding. 

 Worst case Likely Case Best case 
Area based impacts (ha)1 9.4 9.4 9.4 
Other impacts (ha)2 14.9 5.8 0.2 
TOTAL 24.2 15.2 9.6 
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Impact as % of total PW on 
project area (221). 11% 6.9% 4.3% 
Impact as % of total PW 
population in the primary 
habitat in the Stronghold 
(750) 3.2% 2.0% 1.3% 

Notes  
1  Total number of individuals in impacted habitats in favourable conditions shown in Table 4.2 
2 Total number of individuals potentially indirectly impacted in average conditions with a total population 

within the Project area of 221 individuals 
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5.0 EVALUATION OF THE ASSESSMENT METHODOLOGY USED BY THE APPLICANT  

The Department has asked the Panel whether the methodology used by the Applicant 
to calculate the suitable habitat and/or associated plant community types is 
reasonable. The Panel has interpreted the question to mean that the Department 
wants to know whether the Applicant’s suite of methodologies is a reasonable basis 
for the conclusions that are presented by the applicant about population and 
potential impacts on it. 
 
The Applicant has undertaken a detailed assessment and mapping of potential Plains-
wanderer habitat within the Project area, which is referred to as ‘Supplementary 
habitat’. 
 
The Supplementary habitat incorporates habitat features for the species generally 
consistent with areas of either Primary/Important habitat and Secondary habitat as 
described by NPWS (2001). Their methodology was generally endorsed by NSW 
DCCEEW and combined a range of spatial datasets with some field verification.  
 
The assessment of habitat by the Applicant is considered by the Panel to be more 
accurate than the alternative approach of applying broad extant of Plant Community 
Types (PCTs) in which the species was observed. 
 
The key features of the Supplementary habitat as developed by the Applicant 
included; 
 
• high resolution aerial imagery and light detection and ranging (LiDAR) to map 

areas of the preferred habitats for the species, supporting 50% bare ground and 
40% herbs and grasses, in line with DoE (2016). These areas were further buffered 
by 100 metres. 

• mapping of all records for the species from targeted surveys buffered by 362 m 
based on home range size.  

• Incorporating existing mapped areas of secondary habitat (as mapped by NPWS 
(2001)) and  

• all patches of red or mottled soil.  
 

The Applicant’s approach is generally consistent with that adopted by NSW DCCEEW 
for the identification of the species’ Primary habitats within the NSW stronghold 
(NPWS 2001).  
 
The NPWS (now DCCEEW) approach incorporates a refined analysis of Aerial photo 
interpretation (API) between 1999 and 2001 of features including vegetation 
associations, land use and soil types. The NSW DCCEEW mapping of Plains-wanderer 
habitat represents the primary native grassland habitats for the species likely to be 
occupied within an average year and formed the basis of the Important Habitat 
approach underpinning the species assessment approach required under the BAM.  
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The NSW DCCEEW mapping is not yet a comprehensive assessment of the species’ 
occupied habitats in NSW. Further work is underway assessing habitat potential 
outside of the species’ stronghold (NSW DCCEEW pers.comms). This expanded area of 
assessment, predominantly west of the Cobb Highway, identifies an additional 8,230 
ha of potential habitat for the species, including 980 ha of verified Primary habitat  
(NSW DCCEEW/EcoPlanning 2025). Estimates of supported Plains-wanderer 
populations in these additional mapped areas are not yet included in estimates of the 
‘stronghold’ areas shown in the map above. 
 
Assessing the species’ population and occupied habitats is complicated by the Plains-
wanderer’s boom-bust lifecycle, cryptic nature and highly dynamic use of habitat both 
spatially and temporally. In assessing the Project’s impacts on the species, it is 
necessary to align both the use of habitat types and the population estimates within 
the Project area with the understanding of the corresponding period of the species’ 
population within a fluctuating boom-bust lifecycle. Generally, it is agreed the 
Project’s survey and assessment was undertaken within a period of above average 
conditions, with recorded (and thus estimated) Plains-wanderer population at its 
maximum for the site.  
 
Given the Applicants’ survey and assessment is therefore likely to have coincided with 
the dispersal and expansion of the species across NSW, it is reasonable for the 
Applicant to have adopted a conservative approach and incorporated the areas of 
both primary and secondary habitats within the species’ occupied habitats within 
Project area. 
 
However, any assessment of the Project’s direct impact that is developed by 
incorporating primary and secondary habitats that compares potential Project 
impacts with the current estimates of the population in the NSW stronghold will be 
overstated. Particularly given that the species’ use of secondary habitats is likely to be 
opportunistic and temporary. The Panel understands that for the stronghold 
estimates (in both favourable and average conditions) the density of Plains-wanderers 
within primary habitat best reflect the species’ year-round occupancy under normal 
conditions. It is therefore also reasonable to present the Project’s proportional 
impacts on primary habitats as a reflection on the occupied habitats for the species.. 
This seems to the Panel to be a reasonable way to compare ‘apples with apples’. It 
avoids a significant error that would apply if population estimated on the Project site 
across both primary and secondary habitats during favourable conditions was 
compared with population estimates for the stronghold’s primary habitat area during 
average conditions. 
 
We suggest the assessment and understanding of the Plains-wanderer use of habitats 
within the Project area would have been greatly improved with a replicate survey 
during the current below average conditions. Importantly, this would provide an 
increased understanding of population estimates and occupation of habitat under less 
favourable conditions and context during the species population minima. 
 
Irrespective of the approaches used by the Applicant in identifying Plains-wanderer 
habitat, the Panel’s view is that the assessment methodology used by the Applicant 
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has not fully accounted for all of the potential direct and indirect impacts and 
therefore is likely to have underestimated impacts on the species.  
 
Of particular significance was the omission of the likely impacts to additional habitat 
areas surrounding turbine locations for predator (raptor) avoidance and to a lesser 
extent the additional likely impacts from turbine blade strike and predation on the 
population within the broader Project area by terrestrial introduced species.  
 
One additional difference in estimation methodology applied by the Panel was to 
include a statistical provision for the Plains-wanderers they did not see during surveys 
(as discussed above).   

6.0 SAII ASSESSMENT IN THE PROJECT AREA 

To recap, SAII are impacts that are likely to contribute significantly to the risk of a 
threatened species (or an ecological community) becoming extinct. The BC 
Regulation, Section 6.7(2) sets out four principles to be considered when assessing a 
SAII: 
 

‘(2) An impact is to be regarded as serious and irreversible if it is likely to 
contribute significantly to the risk of a threatened species or ecological 
community becoming extinct because— 
(a) it will cause a further decline of the species or ecological community that 

is currently observed, estimated, inferred or reasonably suspected to be 
in a rapid rate of decline, or 

(b) it will further reduce the population size of the species or ecological 
community that is currently observed, estimated, inferred or reasonably 
suspected to have a very small population size, or 

(c) it is an impact on the habitat of the species or ecological community that 
is currently observed, estimated, inferred or reasonably suspected to 
have a very limited geographic distribution, or 

(d) the impacted species or ecological community is unlikely to respond to 
measures to improve its habitat and vegetation integrity and therefore 
its members are not replaceable. 

 
The key legislative threshold in assessing whether a Project will result in a SAII is that 
it is ‘likely to contribute significantly to the risk of extinction’.  Neither this phrase nor 
its individual terms are defined within the Biodiversity Conservation Act 2016 or BC 
Regulation.  
 
The Department has provided advice to the Panel that considers that this phrase 
should be interpreted to mean a ‘real chance or possibility that the development 
would be a significant contributor to the chance or possibility’ of the species 
becoming extinct. 
 
To assist in the determination of SAII, the NSW Government’s Guidance to Assist a 
Decisionmaker to Determine a Serious and Irreversible Impact (DPIE 2019) sets out a 
step-wise decision-making framework for determining whether an impact on a 
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biodiversity entity is SAII. The Guidance states (p. 3) ‘The first three principles broadly 
align with the IUCN (2017) (see also Bland et al. (2016)) criteria used to identify 
entities at the greatest risk of extinction (ie critically endangered entities) and the 
fourth principle captures impacts on entities that cannot be offset’ (our emphasis). 
The Guidance re-affirms this emphasis on the Critically Endangered status of entities 
at risk of SAII on pp. 6–7, noting: ‘The principles in the BC Regulation broadly align 
with the IUCN … requirements to list a species or ecological community as critically 
endangered (Appendix A) (emphasis of ‘critically endangered’ is ours).  
 
The Plains Wanderer is listed as a species at risk of SAII in the Threatened Biodiversity 
Data Collection (TBDC) on account of Principle 1– a species or ecological community 
currently in a rapid rate of decline. These are ‘species … that have undergone large 
reductions or are likely to undergo large reductions in the future are considered to be 
at greater risk of extinction than those that have undergone or are likely to undergo 
smaller reductions … Entities listed under this principle have already undergone, 
currently are in, or are Projected to undergo, a rapid rate of decline’.  
 
Criteria used to identify these entities include the following: 

• Entities listed as critically endangered under the BC Act 
• Rapid rate of decline for species considered to be critically endangered by 

IUCN  

6.1. PROJECT SAII EVALUATION 

The NSW population of the Plains-wanderer has been observed to dramatically 
respond to changing environmental conditions, with recent estimates in its 
stronghold area ranging from 3,100 in above average conditions to approximately 500 
and 750 individuals in less suitable periods, as currently being observed (NSW 
DCCEEW pers.comms).  
 
In recent decades there have been both decreases and increases in population. The 
increases presumably mainly reflect cyclical climate driven improvements in habitat, 
while the decreases would reflect drier climate sequences and potentially reductions 
in underlying potential populations due to other threats and impacts as described 
above. 
 
While the species’ ecological response to conditions makes inferring the underlying 
rate of population decline more difficult, the consensus of the available evidence is 
the species has experienced significant reduction > 80% in the estimated population 
across an equivalent period of three generations (represented by approximately 20 
years) (IUCN 2025).  
 
The Project’s direct disturbance area contains 170 ha of supplementary habitat types 
within which one or more individuals was recorded in surveys. Based on calculated 
densities, these areas have an estimated population of 12 individuals. If 250m buffers 
are applied around each turbine site to reflect the potential for the birds to avoid tall 
towers, the area of these habitat types increases to 781 ha and the potentially 
impacted population increases to 54.7 birds (Refer to Table 4.2 and Table 4.4). 
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Further, if the likely impact of other types of impacts (blade strike, predation and 
traffic) are included, impact increases to 66.9 birds of a potential 447.7 individuals 
across the Project area (Refer to Table 4.4 and Table 4.5). 
 
These estimates reflect the period 2023 and 2024 following a period of above average 
conditions for the species. 
 
Previous estimates for the entire NSW stronghold population during similar 
conditions across have identified a population of up to 5,500 individuals (NSW 
Scientific Committee, 2009), while more current estimates under these conditions 
suggest 3,100 individuals are supported across the species stronghold in the NSW 
Riverina (NSW DCCEEW pers.comms). The Panel advises that estimates of 447 birds 
on Bullawah during favourable conditions is not directly comparable with the 3,100 
birds for the entire stronghold. This is because the 447 birds on site estimate is based 
on densities derived from its survey data, whereas lower density rates are implicitly 
used to generate the total stronghold population estimate of 3,100. The stronghold 
estimate would be significantly increased if Bullawah survey densities were applied to 
all comparable habitats across the Stronghold. 
 
The Panel’s modelling indicates a total population of only 212 individuals, using 
densities thought to be applicable for the relevant primary habitat types during 
average conditions. Estimates of combined direct and indirect impacts range 4.3% 
and 11% of the population within the Project area. The Panel considers that a likely 
combined impact case could be 7% of the population in the Project area (15.2 
individuals).  
 
To compare these impacts with the stronghold population on a consistent basis, two 
critical parameters must be adopted on an equivalent basis: 

• The habitat types must be the same – primary habitat is used to describe areas 
where the species persists year-round under normal conditions, whereas 
secondary habitats are opportunistically used and depopulate during a period 
of unfavourable conditions (ie losses from secondary habitats will occur 
irrespective of whether the project is built or not).  

• Rainfall in the periods leading up to the date of comparison must be 
equivalent – the species numbers increase and decrease significantly following 
changes in rainfall and consequential increases or decreases in grasses and 
insect life. 

 
The Panel believes the best way to compare the potential impact of the project with 
the total NSW population (based on the current state of knowledge of NSW-wide 
populations) is to compare population estimates from primary habitats under average 
conditions. This results in a range of potential impacts estimated between 1.3% and 
3.2%. (9.6 to 24.2 individuals, divided by 750) (refer to Table 4.4). 
 
It is important to note that the new survey work underway across the region is 
identifying additional areas of Important Habitat that will increase the estimate of 
total population estimates once completed.  
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The Project’s impacts are unlikely to represent a meaningful contribution to the 
species’ current estimated rate of decline over three generations (approximately 20 
years) or contribute significantly to the species’ risk of extinction.  
 
It should be acknowledged the species’ population is currently experiencing a cyclical 
decline under less than favourable conditions, with an estimated population in 2025 
of between 500 to 750 individuals in the stronghold area (DEECCW pers. Comms 
2025). The current occupation of the Project area (which is experiencing similar dry 
conditions) is unknown, as there have been no follow-up surveys or incidental 
sightings of Plains-wanderers. It is likely that the population within the Project area is 
now much lower than in 2023 and 2024. 
 
In NSW, the species’ extent of occurrence (EOO) is estimated to be 1,300,000 ha and 
area of occupancy (AOO) up to 65,000 ha (NSW DCCEEW pers.comms), noting that in 
years with less suitable climatic conditions (very wet or very dry), the AOO may drop 
to 13,000-26,000 ha as the area of suitable habitat decreases (NSW Scientific 
Committee, 2009). 
 
The species estimated AOO of 65,000 ha reflects the stronghold of the species in NSW 
associated with Important Habitats (DCCEEW pers.comms 2025).  Additional areas of 
Important Habitat are currently being mapped west of the Cobb Highway 
(DCCEEW/Ecoplanning unpublished report 2025). These Important Mapped Habitats 
are restricted to areas of grassland PCTs (DCCEEW Bionet extract 2025) considered 
suitable for maintaining populations through an average year (DCCEEW pers. comms 
2025).  
 
The Project’s impact on 0.21% of the species primary habitat and 1.2% of the 
combined primary and secondary habitat within its AOO would not have a significant 
impact on the criterion under DPIE (2019) or IUCN (2024) and would not make a 
meaningful contribution to the risk of extinction based on this metric. 
 
The Panel has been asked to consider whether the Bullawah Project would cause SAII.  
 
We conclude that although the species is experiencing a rapid rate of decline 
(criteria 1), the scale of the potential impact of the Project is not sufficient to 
contribute significantly to the risk of the Plains-wanderer becoming extinct. Hence 
the Project will not result in a SAII for the species. 
 
While principles 2-4 are not relevant to the Plains-wanderer, for completeness they 
are briefly discussed below; 
 

• There is no evidence of Principle 2: small population size. The Plains-wanderer 
population size while fluctuating at its lowest level is above the threshold listed 
within the Guidance of 250 individuals (DPIE 2019).  

 
1 133ha of primary habitat affected by the project (including the 250m buffer to allow for avoidance of tall towers) 
divided by 52,440ha of mapped important habitat 
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• There is no evidence of Principle 3: limited geographic distribution. The species 

occurs in parts of Queensland, NSW, Victoria and South Australia. There have 
been unconfirmed records of the species in the Northern Territory 
(Commonwealth of Australia, 2016).  

• There is no evidence of Principle 4: unlikely to respond to management. There 
is good evidence to suggest the species will respond well to management of 
habitat and threats. 

 
While a potential likely loss of 2.2% of the current estimate of population would not 
be likely, on its own, to contribute significantly to the risk of extinction, it is not 
immaterial. Bullawah is one of a number of approved or proposed windfarm 
developments located in the currently mapped Plains-wanderer stronghold area. 
These other projects could have a significant combined impact. 
 
Management of threats to the Plains-wanderer 
 
If there is a desire, requirement or opportunity to offset or manage impacts of 
construction and operation of windfarms located near Plains-wanderer habitat, 
improvements in conservation outcomes can be achieved on and off-site through a 
number of different evidenced-based threat mitigation strategies. Key threats to the 
species that can be managed through targeted actions include: 
 

• Inappropriate grazing (too much or too little) 
• Fox and cat predation 
• Invasive shrubs (boxthorns). 

 
Strategic livestock grazing can play a key role in maintaining optimal habitat structure 
for Plains-wanderers (Baker-Gabb et al. 2016; Antos and Schultz 2020; Parker et al. 
2024). Following periods of high rainfall and rapid grass growth, targeted grazing can 
inhibit vegetation becoming too dense for the species. During dry times, early 
destocking of a property can limit overgrazing and prevent habitat structure 
becoming too sparse. Establishing clear vegetation structure thresholds to base 
decisions on livestock movement and grazing intensity, within an adaptive monitoring 
program, can improve conservation outcomes for Plains-wanderers in situations 
where habitat may have previously been managed for other objectives (ie maximising 
livestock value) and, consequently, not provided stable, optimal habitat through 
droughts and floods.  
 
Fox and cat predation is a known threat to Plains-wanderer survival and concerted 
efforts to control predators can open-up new habitat and/or facilitate an increase in 
population density within existing occupied habitat (Parker et al. 2024). Fox and cat 
predation were estimated by the Panel to have far greater potential impacts then 
blade or vehicle strike. Improving conservation outcomes for the Plains-wanderer 
through predator control can only occur as part of intensive, integrated and 
coordinated programs. Such a program must demonstrate a reduction in both 
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predator numbers and increase in Plains-wanderer survivorship and occupancy 
through a well-structured adaptive monitoring program.  
 
Most predator control programs fail to demonstrate a direct positive response of 
target conservation species to control actions (Francis et al. 2020). This lack of 
evidence-based impact can occur because the program fails to sufficiently reduce 
numbers of predators to a level that is meaningful to predation rates on the target 
species, or because the programs does not monitor key metrics (aside from bait take), 
or adapt its activities to maximise benefit to the species of conservation concern. 
Careful design and implementation of predator control programs will be essential to 
deliver verifiably robust conservation benefit to Plains-wanderers.  
 
Addressing the critical knowledge gaps 
 
There are two critical gaps in knowledge that hinder quantification of the potential 
impacts of wind farms on the Plains wanderer, and which have led the Panel to 
incorporate conservative assumptions when estimating potential impacts. In a 
context of a number of potential additional wind farm proposals in the region, early 
action to increase knowledge could help reduce unnecessarily conservative 
assumptions when estimating impacts or, on the other hand, inform targeted and 
efficient mitigation strategies.  
 
The two critical gaps to fill are better understanding of whether the species will react 
to tall towers in the same way as it avoids tall trees, and the potential for impacts of 
noise. 
 
Carefully designed monitoring studies could help illuminate the extent of birds’ 
avoidance of tall towers. For example, before and after monitoring of populations 
near new towers could incorporate measures to separate avoidance from other 
potential causes of impact. If avoidance impacts are established, the research could 
also help to quantify rates of attenuation of the impact as the distance from towers 
increases. 
 
The Panel has found no research into the potential impacts of noise on Plains-
wanderers but has noted that the birds’ and tower noise are of similar frequencies. 
Well-designed research may find that there are limited impacts of noise on this 
species, or it may not.  
 
The majority of Plains-wanderer vocalisations occur at consistent times each day – 
typically during the hour before sunrise and in the hour after sunset each day, with 
calling bouts lasting 15-30 mins (A.Grinter pers.comms). Potential for disturbance of 
the birds’ behaviours by turbine generated noise would appear to be during periods 
of low wind speed that coincide with these vocalisation periods (moderate and high 
winds would alone cause disturbance). Monitoring and research should focus on 
whether such impacts occur under these conditions and (if they do) what noise levels 
or distances from the turbines result in a significant impact.  
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If significant impacts are established, mitigation options should be investigated and 
economically feasible measures applied.  For illustrative purposes, one response could 
involve curtailment of blade motion during specified conditions (eg during known pre-
dawn and post sunset vocalisation periods when there is also low wind speed). This 
could be executed via appropriate rules applied to towers located within the 
identified range of primary habitat. Alternatively, systems using real time monitoring 
of vocalisations that trigger appropriate curtailment intervals could be used for each 
individual or group of turbines. These could operate like Turbine Integrated Mortality 
Reduction (TIRM) systems which have been found to significantly reduce mortality of 
bats (Rable et al. 2022).  
 
If required, these or other measures could help minimise overlap of noise with 
important calling periods for the species and allow vocalisations to perform their 
necessary ecological function. Further research, however, will be required to test the 
need for and the effectiveness of different curtailment thresholds on the Plains-
wanderer.  
 
Coordination of Research 
 
The Panel notes that the Project area is adjacent to two other large sites where 
monitoring and management of the Plains-wanderer is underway – Oolambeyan 
National Park and a private stewardship site. If this Project is approved and built, the 
three areas combined could provide excellent opportunities for comparing the 
impacts of construction and operation of wind turbines with conditions within 
dedicated conservation areas. Such research would be valuable as an input for design, 
assessment and management of the broad set of proposed wind generation projects 
in the region. 
 
The Panel notes the number of other proposed energy projects in the region which 
also have potential to impact on Plains-wanderer habitat. Both the species and the 
project applicants could all gain by a coordinated approach to research that would 
generate implementable insights. Outcomes could lead to better and more targeted 
avoidance, mitigation and management actions that would help conserve the species 
and reduce development costs and timeframes.  
 
One model could be for a suitable body such as a government, university or 
independent research agency to employ an experienced research coordinator, 
supported by an advisory committee of experts and stakeholders. The entity could 
receive research contributions from interested stakeholders including project 
developers and government agencies. Funds could be allocated to individual 
researchers who could work with the project funded adaptive management programs 
typically required in development consents. Key focus areas could include: 
 

• Definition and prioritisation of the key research questions and knowledge gaps 
impacting on the development of the renewable energy industry across Plains-
wanderer habitats (noise, tall tower avoidance, effectiveness of feral pest and 
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weed programs, flight height and blade strike potential, habitat clearing 
restoration and management) 

• Consistent standards and methods for surveys, data collection and population 
estimation to enable integration of data to answer the research questions and 
consistently assess potential impacts and mitigants 

• Review and evaluation to inform continuous improvement in project planning 
and design, and the refinement of approaches used for impact assessment and 
offsetting for this species. 
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7.0 ADVICE    

The Panel was asked for advice on two questions. 
 
Was the methodology used by the Applicant to calculate the suitable 
habitat/associated plant communities reasonable? 
 
Panel’s Advice:  
 
Yes it was reasonable, but not sufficient.  
 
The applicant started by identifying and avoiding officially mapped ‘Important 
Habitat’. It then identified all habitat that could correspond with the NPWS defined 
primary and secondary habitat for the species. It also included areas proximate to 
recorded sightings and patches of red soils. This represents a conservative approach 
that will avoid general risk of undercounting. 
 
The applicant’s estimates of population densities within potential habitat areas using 
survey records did not include allowance for the known trend for observation 
accuracy to decline as distance from the survey point or route increases. When 
included by the Panel, density estimates increased modestly. 
 
This applicant’s approach, however, was not sufficient to provide a solid basis for 
estimating potential impacts of the project, or for assessing their significance 
because: 

• The estimates of potential impacts did not include provision for the species’ 
aversion to habitats near tall trees (and therefore potentially also to 
avoidance of towers), blade or vehicle strike, predation by cats or foxes or 
the unknown potential impact of noise. This understated potential impacts.  

• The survey records were collected during favourable conditions when the 
Plains-wanderer population on site was likely at its maximum (the species 
population is known to swell greatly in such conditions). Hence the derived 
estimates are not readily comparable with mainstream wider population 
numbers, which are based on average conditions.   

 
Is the proposed residual impact of the Project likely to contribute significantly to the 
risk of extinction of the Plains-wanderer, specifically due to one or more of the SAII 
principles in clause 6.7(2) of the BC Regulation? 
 
Panel’s Advice:  
 
No. The residual impacts of the Project are not likely to contribute significantly to the 
risk of extinction of the Plains-wanderer.  
 
There are four possible criteria that might lead to SAII, and none could trigger such a 
conclusion in this case. 
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SAII Criteria  
 

 

Adding to a rapid rate 
of decline 

While the species has experienced a rapid rate of decline, 
the scale of the impacts of the Project are not large 
enough to contribute significantly to the risk of 
extinction. A potential worst case set of impacts is 
estimated as 3.2% of the estimated NSW stronghold 
population during average conditions, with the Panel’s 
likely case at 2.0%. As explained above, both these 
figures are conservative and may overstate potential 
impacts.  
 
The panel notes that there are other projects also 
proposed within the Stronghold area and that the 
potential cumulative impact of all those proposals could 
be more serious. The panel recommends that a 
concentrated effort is commenced to illuminate some of 
the key scientific unknowns about this species in order to 
generate an enhanced management toolkit to deploy for 
future projects across the region.  
  

Small population size The Plains-wanderer population size in NSW even when 
at its lowest level in its climate driven variation is above 
the guidance threshold of 250 individuals.  
 

Limited geographic 
distribution 

The species occurs in parts of Queensland, NSW, Victoria 
and South Australia. Its area of occupation (AOO) is 
estimated at 65,000 ha in NSW. 
 

Response to 
management 

Management action to control predators and manage 
grazing have been demonstrated to benefit the species. 
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