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Executive Summary

The Department of Planning, Lands and Heritage (DPLH) are undertaking a range of investigations 
with respect to the potential widening of a portion of Stock Road in Bullsbrook, between Tonkin 
Highway and Great Northern Highway (referred to as the ‘site’). Emerge were engaged to conduct a 
‘basic’ fauna and a ‘targeted’ black cockatoo assessment to provide information on the fauna values 
within the site to inform the planning process for the site. 

As part of the assessment a desktop review of relevant background information was completed, and 
a field survey was undertaken on 9 September 2020. During the field survey the fauna habitat within 
the site was mapped and its suitability to provide habitat for conservation significant fauna was 
determined. A targeted black cockatoo survey was also undertaken to determine the presence of 
habitat for threatened black cockatoo species.

Outcomes of the basic fauna survey include the following: 

The majority of the site (85.26%) supports highly disturbed grassland habitat which provides 
limited habitat value to native fauna and is likely to be primarily used by common and 
widespread native and non-native fauna with non-specific habitat requirements. The highest 
fauna habitat value in the site is associated with the Acacia spp. shrubland habitat which occurs 
over 0.1% of the site.
A total of 25 native and three introduced fauna species were recorded in the site, of which none 
are of conservation significance.
Eight species of conservation significance were considered to have potential or are likely to 
occur within the site. Carnaby’s cockatoo and forest red-tailed black cockatoo are considered 
likely to occur in the site. The pacific swift, peregrine falcon, quenda, rakali, Carter’s freshwater 
mussel and Leioproctus contrarius (a shot tongued bee) are considered to have potential to 
occur within the site. Further targeted surveys would need to be undertaken to confirm if and to 
what extend these species utilise the site.

Outcomes of the targeted black cockatoo survey include the following: 

No records of black cockatoos were made during the field survey. However, the site occurs 
within the modeled distribution and breeding range of Carnaby’s cockatoo and forest red-tailed 
black cockatoo and both species are considered likely to occur.
A total of 98 habitat trees were recorded in the site, of which none contain hollows that are 
suitable for breeding by black cockatoos. Therefore, the site does currently not provide breeding 
habitat for any of the three species of black cockatoo.
No evidence of black cockatoo roosting activity was observed within the site. Potential roosting 
habitat that is suitable for all three species of black cockatoo occurs within the site in the form of 
large native and non-native trees.
A total of 1.58 ha of primary foraging habitat for Carnaby’s cockatoo and 1.52 ha for forest red-
tailed black cockatoo were recorded in the site. The site also contains 0.99 ha of secondary 
foraging habitat for Carnaby’s cockatoo and 0.7 ha for forest red-tailed black cockatoo. Extensive 
areas of additional remnant native vegetation that may provide foraging habitat for both species 
of black cockatoo occur in the local area in proximity to the site.
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The overall black cockatoo habitat quality score for the site was determined to be four out of ten
(moderate) for Carnaby’s cockatoo and five out of ten (moderate) for forest red-tailed black 
cockatoo. The site scored highest for the foraging habitat component for forest red-tailed black 
cockatoo and highest for the breeding habitat component for Carnaby’s cockatoo.
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1 Introduction

1.1 Project background

The Department of Planning, Lands and Heritage (DPLH) are undertaking a range of investigations to 
inform the potential widening of a portion of Stock Road in Bullsbrook, between Tonkin Highway and 
Great Northern Highway. The area being investigated comprises the Stock Road reserve and portions 
of adjacent private properties (an area referred to herein as the ‘site’). The site is approximately 
56.56 hectares (ha) in size and is shown in Figure 1. 

The site is located approximately 31 kilometres (km) north east of the Perth Central Business District 
and comprises multiple different zones and reserves under the Metropolitan Region Scheme, 
including ‘rural’, ‘primary regional roads’, ‘other regional roads’, ‘railways’ and ‘industrial’. Similarly, 
the site is zoned a combination of ‘general rural’ and ‘landscape’ and reserved for ‘regional reserve - 
other regional road’ and ‘regional reserve – railway’ under the City of Swan Local Planning 
Scheme 17. 

1.2 Purpose and scope of work

Emerge Associates (Emerge) were engaged by DPLH to provide environmental consultancy services 
to support the planning process for the site. The purpose of this assessment is to provide sufficient 
information on the fauna values within the site to inform this process, with particular focus on 
identifying habitat for threatened species of black cockatoo. 

The scope of work was specifically to conduct a terrestrial vertebrate fauna assessment to the 
standard required of a ‘basic’ fauna survey and a ‘targeted’ black cockatoo survey with reference to 
the Environmental Protection Authority’s (EPA’s) technical guidance (EPA 2020) and the Environment 
Protection and Biodiversity Conservation Act black cockatoo referral guidelines (DSEWPaC 2012a). 
Note that a basic fauna survey was referred to as a ‘level 1’ survey in previous EPA technical guidance 
documentation (EPA 2016). 

As part of this scope of work, the following tasks were undertaken:

Desktop assessment of relevant background information pertaining to the site and surrounds, 
including database and literature searches for fauna species.
Field survey to identify fauna species and fauna habitats within the site, including potential 
habitat for species of black cockatoo.
Compilation of a list of fauna species with potential to occur within the site as identified from 
the desktop assessment and opportunistically recorded as part of the field survey.
Identification of potential habitat for conservation significant fauna species and an assessment 
of likelihood of occurrence.
An assessment of the quality of black cockatoo habitat within the site.
Mapping of fauna and black cockatoo habitat.
Documentation of the desktop assessment, survey methodology and results into a report.
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2 Environmental Context

2.1 Climate

Climate has a strong influence on the fauna habitat and species present in a region and a site. The 
south west of Western Australia experiences a Mediterranean climate of hot dry summers and cool 
wet winters.

A total of 66.6 millimetres (mm) of rainfall was recorded between September and December 2020
prior to the field survey from the Pearce RAAF WA weather station (Bureau of Meteorology (BoM) 
weather station number 009053), which is the closest weather station, located approximately 1.9 km 
north of the site. Temperatures at the Pearce RAAF WA weather station, which is the closest 
temperature recording weather station, ranged from a mean minimum of 10.1 C to a mean
maximum of 21.5 C (BoM 2021).

The total rainfall recorded in September 2020 when the field survey was undertaken (refer 
Section 3.2) was similar to the average rainfall of 68.2 mm for September recorded from the Pearce 
RAAF WA weather station between 1937 and 2020 (BoM 2021). The mean maximum and minimum 
temperatures recorded for September 2020 were also similar to the average temperatures recorded 
at the Pearce RAAF WA weather station which range from a mean minimum of 8.8oC to a mean 
maximum of 20.1 C in December (BoM 2021).

2.2 Geomorphology and soils

Landform and soils influence fauna habitat and species at regional and local scales. The site occurs on 
the Swan Coastal Plain, which is the geomorphic unit that characterises much of the Perth 
metropolitan area.  

The Swan Coastal Plain is approximately 500 km long and 20 to 30 km wide and is roughly bound by 
the Indian Ocean to the west and the Darling Scarp to the east. Broadly the Swan Coastal Plain 
consists of two sedimentary belts of different origin. Its eastern side has formed from the deposition 
of alluvial material washed down from the Darling Scarp, while its western side is comprised of three 
dune systems that run roughly parallel to the Indian Ocean coastline (Seddon 2004). 

The site lies on the eastern side of the Swan Coastal Plain which comprises the Pinjarra Plain 
geomorphological unit. The Pinjarra Plain comprises a relatively flat landscape, but also supports 
numerous channels that result in waterlogging and the formation of seasonal swamps (Seddon 
2004).  

Examination of soil mapping places the majority of the site within the ‘Beermullah’ soil association, 
which is described as ‘poorly drained plain; saline and solonetzic soils, bog iron ore and some shallow 
sands over bog iron’ (Churchward and McArthur 1980). The western portion of the site lies within 
the ‘Yanga’ soil association, which is described as a ‘poorly drained plain with grey sandy benches 
and intervening swamps; also areas of bog iron ore, marl’ (Churchward and McArthur 1980). The 
eastern portion of the site lies within the ‘Guildford’ soil association, which is described as a ‘flat 
plain with medium textured deposits; yellow duplex soils’ (Churchward and McArthur 1980). The soil 
associations mapped within the site by Churchward and McArthur (1980) are shown in Figure 2. 
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The site is not known to contain any restricted landforms or unique geological features.

2.3 Topography

The elevation of the site ranges from 35 m in relation to the Australian height datum (mAHD) on the 
western side of the site to 41 mAHD on the eastern side of the site, with the central portion of the
site being the lowest at 26 mAHD near Ellen Brook (DoW 2008) (Figure 2).

2.4 Hydrology and wetlands 

Wetlands include “areas of seasonally, intermittently or permanently waterlogged soils or inundated 
land, whether natural or otherwise, fresh and saline, e.g. waterlogged soils, ponds, billabongs, lakes, 
swamps, tidal flats, estuaries, rivers and their tributaries” (Wetlands Advisory Committee 1977). 
Many wetlands provide important fauna habitat and support high levels of fauna biodiversity and 
endemism.

Wetlands of national or international significance may be afforded special protection under 
Commonwealth or international agreements. The following lists of important wetlands were checked 
as part of this assessment:

Ramsar List of Wetlands of International Importance (DBCA 2017e)
A Directory of Important Wetlands in Australia (DBCA 2018). 

No Ramsar or listed ‘important wetlands’ are located within or near the site. 

Examination of the Department of Water and Environmental Regulation (DWER) hydrography 
dataset (DWER 2020) shows the following three wetland or water related features in the site that are 
associated with Ellen Brook, as shown in Figure 3. 

watercourse - major, non-perennial
watercourse - minor, non-perennial
drain – major.

On the Swan Coastal Plain the Department of Biodiversity, Conservation and Attractions (DBCA) have 
used the geomorphic wetland classification system developed by Semeniuk (1987) and Semeniuk and 
Semeniuk (1995) to classify wetlands based on the landform shape and water permanence (hydro-
period) (DBCA 2017d). DBCA maintains the Geomorphic Wetlands of the Swan Coastal Plain dataset, 
which further categorises geomorphic wetland features into specific management categories to 
guide land use and conservation (DBCA 2020). Note that as this dataset was drafted at a regional 
scale the boundaries of mapped wetland features are often inconsistent with physical wetland 
boundaries.

A review of the Geomorphic Wetlands of the Swan Coastal Plain dataset (DBCA 2020) indicated that
the following wetland features occur within the site:

Two large ‘multiple use’ category wetland (MUW) features (UFIs 15282 and 15732) classified as 
palusplain wetlands occur across the majority of the site. UFI 15282 occurs in the eastern 
portion of the site and extends beyond the site to the north, east and south. UFI 15732, named 
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‘Ellen Brook Floodplain’, occurs in the western portion of the site and extends beyond the site to 
the north, west and south. 
One ‘conservation’ category wetland (CCW) feature (UFI 15734) lies between the UFIs 15282 and 
15732 in the central portion of the site, and extends beyond the site to the north and south. This 
feature is named ‘Ellen Brook Floodplain’ and generally aligns with the Ellen Brook watercourse. 
A small portion of another ‘conservation’ category wetland feature (UFI 12433) lies in the south 
eastern portion of the site. Both of these features are classified as palusplain wetlands.

The locations of the geomorphic wetlands in the site are shown in Figure 3. 

2.5 Regional vegetation

Vegetation types and resulting fauna habitats strongly influence the diversity and composition of 
fauna taxa present within an area. Native vegetation is described and mapped at different scales in 
order to illustrate patterns in its distribution. At a continental scale the Interim Biogeographic 
Regionalisation of Australia (IBRA) divides the Swan Coastal Plain into two floristic subregions 
(Environment Australia 2000). The site is contained within the ‘SWA02’ or Perth subregion, which is 
characterised as mainly containing Banksia low woodland on leached sands with Melaleuca swamps 
where ill-drained; and woodland of Eucalyptus gomphocephala (tuart), E. marginata (jarrah) and 
Corymbia calophylla (marri) on less leached soils (Beard 1990). This subregion is recognised as a 
biodiversity hotspot and contains a wide variety of endemic fauna species.

Variations in native vegetation within the site can be further classified based on regional vegetation 
associations. Vegetation association mapping by Beard et al. (2013) shows the majority of the site as 
comprising vegetation association ‘Pinjarra 4’. This association is described as ‘medium woodland; 
marri (Corymbia calophylla) and wandoo (Eucalyptus wandoo)’ (Beard et al. 2013). The eastern 
portion of the site is mapped as vegetation association ‘Pinjarra 3’ which is described as ‘medium 
forest; jarrah (Eucalyptus marginata) – marri’ (Beard et al. 2013). 

2.6 Historic land use

Review of historical images available from 1965 onwards shows that the portion of Stock Road within 
the site was present as a dirt track from at least 1965 and was later sealed in parts (WALIA 2021). The 
majority of the site was cleared of native vegetation prior to 1965 and vegetation clearing since then 
appears to have been minor. Vegetation in the western portion of the site within the rail reserve 
appears to have been subject to disturbance since 1965 and intensive vegetation clearing is visible in 
the image from 2000 when the railway crossing was bituminised. Revegetation (or natural 
regeneration) is visible along the railway reserve in the image from 2004.

2.7 Significant fauna

2.7.1 Threatened fauna species

Certain fauna taxa that are considered to be rare or under threat warrant special protection under 
Commonwealth and/or State legislation. At a Commonwealth level, fauna taxa may be listed as 
‘threatened’ under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 
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Any action likely to have a significant impact on a taxon listed under the EPBC Act requires Ministerial 
approval.

In Western Australia fauna species may also be classed as ‘threatened’ under the Biodiversity 
Conservation Act 2016 (BC Act). It is an offence to ‘take’ or ‘disturb’ threatened fauna without 
Ministerial approval.

Threatened fauna species listed under the EPBC Act and/or BC Act are assigned a conservation status 
according to attributes such as population size and geographic distribution. Further information on 
threatened species and their categories is provided in Appendix A. 

2.7.2 Priority fauna species

Fauna species that do not currently meet the criteria for listing as threatened but are potentially rare 
or threatened may be added to the Department of Biodiversity, Conservation and Attractions (DBCA) 
Priority Fauna List. These species are classified into ‘priority’ levels based on threat. Whilst priority 
species are not under direct statutory protection, they are considered during State approval 
processes. Further information on priority species and their categories is provided in Appendix A. 

2.7.3 Migratory fauna species

Migratory fauna species that migrate to Australia and its external territories or pass though or over 
Australian waters during their annual migrations are protected under Commonwealth and State 
legislation. At a Commonwealth level, migratory fauna taxa may be listed as ‘migratory’ under 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). Any action likely to have a 
significant impact on a taxon listed under the EPBC Act requires Ministerial approval. Further 
information on migratory species is provided in Appendix A. 

2.7.4 Specially protected fauna species

In Western Australia, fauna species that are of special conservation interest, including migratory 
species, cetaceans, species subject to international agreement or species otherwise in need of 
special protection may be listed as ‘specially protected’ under the BC Act. Further information on 
specially protected species and their categories is provided in Appendix A. 

2.7.5 Pest fauna species

The term ‘pest fauna’ can refer to any animal that requires some form of action to reduce its effect 
on the economy, the environment, human health and amenity. Pest fauna species are generally not 
native but some Australian or West Australian fauna may also be considered pests.

A particularly invasive or detrimental pest species may be listed as a ‘declared pest’ pursuant to 
Western Australia’s Biosecurity and Agriculture Management Act 2007 (BAM Act), indicating that it 
warrants special management to limit its spread. Further information on categories of declared pests 
is provided in Appendix A. 



Basic Fauna and Targeted Black Cockatoo Assessment
Stock Road Corridor, Bullsbrook

Prepared for Department of Planning, Lands and Heritage Doc No.: EP20-089(03)--003A MS| Version: A 

Project number: EP20-089(03)|March 2021 Page 6 

2.8 Black cockatoos  

Three threatened species of black cockatoo occur in the south west of Western Australia (referred to 
herein collectively as ‘black cockatoos’):

Calyptorhynchus latirostris (Carnaby’s cockatoo) which is listed as ‘endangered’ under the EPBC 
Act and the BC Act.
Calyptorhynchus baudinii (Baudin’s cockatoo) which is listed as ‘endangered’ under the EPBC Act 
and the BC Act.
Calyptorhynchus banksii naso (forest red-tailed black cockatoo) which is listed as ‘vulnerable’ 
under the EPBC Act and the BC Act.

Broad-scale maps are available for the modelled distribution of Baudin’s cockatoo, Carnaby’s 
cockatoo and forest red-tailed black cockatoo (DSEWPaC 2011; DoEE 2016a, c). The modelled 
distribution maps also include ‘known breeding areas’ and ‘predicted breeding range’ for Baudin’s 
cockatoo and ‘breeding range’ and ‘non-breeding range’ for Carnaby’s cockatoo. No breeding range 
modelling is available for forest red-tailed black cockatoo but the species is known to breed mainly in 
the jarrah forest region (DBCA 2017b) and in small populations on the Swan Coastal Plain within the 
Baldivis, Stake Hill, Lake McLarty and Capel area and increasingly in the Perth metropolitan area 
(DAWE 2020).

Each black cockatoo species has a defined breeding season, with Baudin’s cockatoo breeding from 
August/September to February/March and Carnaby’s cockatoo breeding from July/August to 
January/February (DSEWPaC 2012b). Forest red-tailed black cockatoo breeds in October/November 
but may breed in March/April if there is good autumn rainfall (DSEWPaC 2012b). There is also 
evidence that forest red-tail black cockatoos breed throughout the year, with peaks in April – June 
and August – October (Johnstone et al. 2013). 

Black cockatoo habitat is conventionally separated into breeding, roosting and foraging categories.

2.9 Black cockatoo habitat

2.9.1 Breeding habitat

Black cockatoos nest in hollows that form in large trees and so ‘breeding habitat’ is typically assessed 
as ‘habitat’ trees. Generally, habitat trees are native eucalypts with a hollow that is suitable for a 
black cockatoo to nest within or that are of sufficient size that a suitable nest hollow could develop in 
time (DSEWPaC 2012b). Any tree that has a suitable hollow may provide breeding habitat for black 
cockatoos. However, as a tree may need to be more than 200 years old before it develops a suitable 
hollow, remnant native eucalypts are most likely to be recorded as habitat trees.   

The suitability of a tree hollow for use by black cockatoos is principally contingent on its physical 
dimensions and orientation. Local studies indicate that to be suitable a hollow must generally: 

have an entrance opening of at least 10 cm but preferably 20-30 cm (Saunders et al. 1982; 
Groom 2010; Johnstone et al. 2013) (Groom 2010; Saunders et al. 1982; Johnstone et al 2013)
be located at least 3 m from the ground (Saunders 1979b; Johnstone and Storr 1998; Groom 
2010; Saunders 2014)
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be located in a trunk or branch that is generally large enough to contain a hollow that has a floor 
diameter of at least 40 cm and depth of 50-200 cm such that it could house an adult black 
cockatoo and nestlings (Saunders 1979a; Johnstone and Storr 1998; Saunders 2014; DPaW 2015)
have vertical or near vertical orientation (Johnstone and Kirkby 2008; Johnstone et al. 2013).

The minimum size for a habitat tree is typically determined through measurement of trunk ‘diameter 
at breast height’ (DBH). For most native eucalypts minimum DBH is defined as . 
However, for some eucalypts such as Eucalyptus wandoo (wandoo) and Eucalyptus salmonophloia
(salmon gum) that are known to form suitable hollows at smaller size a DBH of is applied
(DSEWPaC 2012b).  

Breeding habitat is also generally expected to be located within 7 km of food and water resources 
(Saunders 1990). 

Department of Environment and Conservation (DEC, now Department of Biodiversity, Conservation 
and Attractions (DBCA)) and fauna experts, have identified and mapped breeding habitat used by 
Carnaby’s cockatoo in the Swan Coastal Plain and Jarrah Forest regions (Glossop et al. 2011). This 
dataset includes point records of breeding from a range of sources. Breeding sites were classified as 
‘confirmed’ where eggs or chicks were recorded and ‘possible’ where observations relating to 
Carnaby’s cockatoo breeding that did not include actual records of eggs or chicks (e.g. chewed 
hollows or records of breeding or nesting behaviour by an expert observer). 

A 12 km buffer applies to each site to ‘reflect the flexible use of these areas by cockatoos and to 
indicate the important zone for access to potential feeding habitat’ (Glossop et al. 2011). Glossop et 
al. (2011) state that the areas mapped in the dataset are not a comprehensive record of Carnaby’s 
cockatoo breeding and that many nesting sites remain unknown. 

While this dataset only applies to Carnaby’s cockatoo, the information it contains is also applicable 
for Baudin’s cockatoo and forest red-tailed black cockatoo as they have similar breeding habitat 
requirements. That is, breeding habitat that is suitable for Carnaby’s cockatoo is likely to also be
suitable for Baudin’s cockatoo and forest red-tailed black cockatoo, if located within the latter 
species respective breeding range. 

BirdLife Australia also maintain a database of confirmed black cockatoo breeding sites which is 
accessible via a paid search system. BirdLife Australia have advised that their database is comprised 
of data collected during surveys by staff and volunteers of which most (>99%) surveys are of 
Carnaby’s cockatoo. BirdLife Australia further advises that their dataset is not comprehensive and 
that an absence of nest records does not necessarily indicate a lack of breeding activity.

The Carnaby’s cockatoo recovery plan also identifies 13 ‘important bird areas’ for Carnaby’s 
cockatoo, which are identified as ‘sites of global bird conservation importance’ (DPaW 2013b). These 
‘important bird areas’ comprise sites supporting at least 20 breeding pairs or 1% of the population 
regularly utilising an area in the non-breeding part of the range. 

2.9.2 Roosting habitat

Roosts are trees that black cockatoos reside and rest within during the day and overnight. Generally, 
roosting habitat comprises taller trees which may be native or non-native species (DSEWPaC 2012b). 
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Roosts are often located near a water source and within 6 km to 12 km of foraging resources (Shah 
2006; DSEWPaC 2012b; Le Roux 2017). The use of a particular roost site may vary over time 
depending on the local availability of water and food.

BirdLife Australia undertakes annual monitoring of black cockatoo overnight roost sites as part of the 
annual ‘Great Cocky Count’ community-based survey. Information gathered from these monitoring 
events provides roost locations and records of black cockatoo numbers (Peck et al. 2019). 

2.9.3 Foraging habitat

Black cockatoos feed on the fruit and seeds of a range of native and non-native plants species. 
‘Foraging habitat’ is therefore vegetation that contains plant species known to be foraged on by 
black cockatoos.  

Glossop et al. (2011) mapped ‘areas requiring investigation as Carnaby’s cockatoo feeding habitat’ 
for the Swan Coastal Plain and Jarrah Forest regions, based on regional vegetation mapping that may 
contain plant species known to be foraged upon by Carnaby’s cockatoo. Note that this dataset does 
not include observations or point records of Carnaby’s cockatoo feeding. This dataset represents 
areas of vegetation that may potentially provide foraging habitat for Carnaby’s cockatoo.

Given this dataset was created in 2011 and in order to account for clearing of native vegetation that 
has occurred since this time, Emerge have updated this dataset using the current native vegetation 
extent as provided by DPIRD (2019a) to only show potential foraging habitat that currently exists 
(Emerge Associates 2020a). 

Pine plantations also provide an important food source for Carnaby’s cockatoo, but were not 
included in the Glossop et al. (2011) dataset. Mapping of pine plantations is available from the Forest 
Products Commission (Forest Products Commission 2020). 

The Glossop et al. (2011) dataset is broadly applicable to other black cockatoos as many plant species 
that are foraged upon by Carnaby’s cockatoo are also consumed by Baudins’ cockatoo (e.g. fruit of 
Banksia spp., Corymbia calophylla (marri) and Eucalyptus marginata (jarrah)) and forest red-tailed 
black cockatoo (e.g. jarrah and marri fruit). However, using the Glossop et al. (2011) potential 
foraging habitat dataset for forest red-tailed cockatoos likely overestimates available foraging habitat 
as it includes multiple plant species that are not consumed by this species (e.g. Banksia spp.), and to 
a lesser extent the foraging value is also over-estimated for Baudin’s cockatoo.

Emerge Associates (2020b) have used a similar methodology to Glossop et al. (2011) to define 
potential foraging habitat for forest-red tailed cockatoos. Specifically, DBCA (2019) regional 
vegetation complex mapping has been used to determine which areas of remnant vegetation 
support plant species known to be foraged upon by forest red-tailed cockatoos, including
Allocasuarina fraseriana (sheoak), Corymbia calophylla (marri), Eucalyptus gomphocephala (tuart) 
and Eucalyptus marginata (jarrah). Where these vegetation complexes intersect remnant vegetation 
mapped by DPIRD (2019b) they were considered to represent potential foraging habitat for forest 
red-tailed cockatoos.
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2.10 Bush Forever

The Government of Western Australia’s Bush Forever policy is a strategic plan for conserving 
regionally significant bushland within the Swan Coastal Plain portion of the Perth Metropolitan 
Region. The objective of Bush Forever is to protect comprehensive representations of all original 
ecological communities by targeting a minimum of 10% of each vegetation complex for protection 
(Government of WA 2000). Bush Forever sites are representative of regional ecosystems and habitat 
and have a key role in the conservation of Perth’s biodiversity.

Bush Forever Site 296 (Ellen Brook, Upper Swan) lies within the central portion of the site and 
generally aligns with the Ellen Brook watercourse. This linear site extends beyond to the north and 
south, connecting to other Bush Forever sites. The location of the part of Bush Forever Site 296 
associated with the site is shown in Figure 3. 

2.11 Environmentally sensitive areas

‘Environmentally sensitive areas’ (ESAs) are prescribed under the Environmental Protection (Clearing 
of Native Vegetation) Regulations 2004 and have been identified to protect native vegetation values 
of areas surrounding values such as significant wetlands, threatened flora, threatened communities 
and Bush Forever sites. Within an ESA none of the exemptions under the Environmental Protection
(Clearing of Native Vegetation) Regulations 2004 apply. However, exemptions under Schedule 6 of 
the EP Act still apply, which includes any clearing in accordance with a subdivision approval under the 
Planning and Development Act 2005 (a recognised exemption under the Schedule 6 of the EP Act).

Two ESAs are located within the eastern portion of the site. One is a circular shape and extends to 
the south of the site, appearing to be associated with UFI 12433 (refer Section 2.4). The other occurs 
as a linear shape in the site and appears to be associated with the Ellen Brook watercourse, and also 
extends north and south of the site. The locations of these ESAs in relation to the site are shown in
Figure 3. 

2.12 DBCA managed or legislated land

DBCA has tenure of or interests in numerous areas of land across the state for a range of purposes. 
Tenure categories include national parks, nature reserves, conservation parks, marine parks, marine 
nature reserves, marine management areas, section 5(1)(g) reserves, state forest and timber 
reserves. These areas are mapped within the Legislated Lands and Waters (DBCA 2017a) and Lands 
of Interest (DBCA 2017c) datasets. The Legislated Lands and Waters (DBCA 2017a) dataset includes 
lands subject to the following legislation; the Conservation and Land Management Act 1984 (CALM 
Act 1984), Swan and Canning Rivers Management Act 2006 (SCRM Act) and lands identified under 
the Land Administration Act 1997 (LA Act). The Lands of Interest (DBCA 2017c) dataset includes all 
other lands of which DBCA is recognised as the manager but is not vested under any act. These lands 
comprise of crown land and freehold land which DBCA has been acknowledged by the Department of 
Lands as the responsible agency.

No DBCA managed or legislated lands and waters are located within or adjacent to the site. Multiple 
DBCA managed or legislated lands or waters are located within the wider area of the site. The closest 
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DBCA legislated lands to the site are Walyunga National Park located approximately 1.5 km to the 
east, Twin Swamps Nature reserve approximately 1.7 km to the south and Gnangara-Moore River 
State Forest approximately 2.9 km to the west. The locations of these lands in relation to the site are 
shown in Figure 3. 

2.13 Ecological linkages

Ecological linkages are linear landscape elements that allow the movement of fauna, flora and 
genetic material between areas of remnant habitat. The movement of fauna and the exchange of 
genetic material between vegetation remnants improve the viability of those remnants by allowing 
greater access to breeding partners and food sources, refuge from disturbances such as fire and 
maintenance of genetic diversity of plant communities and populations. Ecological linkages are 
ideally continuous or near-continuous as the more fractured a linkage is, the less ease flora and 
fauna have in moving within the corridor (Alan Tingay and Associates 1998). 

The Perth Biodiversity Project, supported by the Western Australia Local Government Association 
(WALGA), have identified and mapped regional ecological linkages within the Perth Metropolitan 
Region (WALGA and PBP 2004). This study was extended beyond the Perth Metropolitan Region 
through the South West Biodiversity Project, resulting in the identification and mapping of the South 
West regional ecological linkages (Molloy et al. 2009). 

One mapped ecological linkage (No. 27) occurs within the site. This linkage is associated with Ellen 
Brook watercourse and extends beyond the site to the north and south, connecting to other linkages. 
The location of this linkage is shown in Figure 3. 

2.14 Previous surveys

Emerge previously undertook a ‘Level 1’ fauna assessment in combination with a targeted black 
cockatoo assessment of a portion of the site in February 2019 (Emerge Associates 2019), on behalf of 
the City of Swan. The site boundary for the previous survey encompassed the central portion of the 
current site boundary. Eight fauna habitats were identified within the site. One conservation 
significant fauna species, forest red-tailed black cockatoo, was observed within the site. A total of 83 
black cockatoo habitat trees were recorded in the site, of which none contained hollows that are 
suitable for breeding by black cockatoos. Approximately 4.71 ha of potential black cockatoo foraging 
habitat was recorded in the site. A dusk roost survey was also undertaken and no roosting by black 
cockatoos was detected in the site.

Harewood (2010) conducted a ‘Level 1’ fauna assessment in combination with a targeted black 
cockatoo assessment over a larger area which included the northern portion of the site. The survey 
identified small areas of potential foraging, breeding and roosting habitat for black cockatoos were 
identified. No records of conservation significant fauna species were made during the field survey.
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3 Methods

3.1 Desktop assessment

3.1.1 Basic fauna

A search was conducted for fauna species that have been recorded within a 10 km radius of the site 
using the Protected Matters Search Tool (DAWE 2020a), NatureMap (DBCA 2021), DBCA’s 
conservation significant fauna database (reference no. FAUNA6602), previous surveys and literature 
references. 

3.1.2 Targeted black cockatoo

A search was conducted of publicly available regional studies and spatial datasets that provide 
information on black cockatoo records and potential habitat mapping (Glossop et al. 2011; DPaW 
2013a; DoEE 2016a, c, b; Emerge Associates 2020a, b). 

3.2 Field survey

One ecologist from Emerge visited the site on the 9 September 2020 during the day to conduct the 
basic fauna survey and targeted black cockatoo field survey. The survey was conducted from 
approximately 10:00 AM until 3:00 PM.

The weather conditions prior to and during the survey were warm and dry with temperatures 
ranging from a minimum of 9oC to maximum of 25oC (AccuWeather 2021).

3.2.1 Basic fauna

Transects were traversed across the site, during the day, and the characteristics of fauna habitat and 
presence of fauna species was recorded. Microhabitats such as logs, rocks and leaf litter were 
investigated and secondary evidence of species presence such as tracks, scats, skeletal remains, 
foraging evidence or calls was also noted.

An opportunistic fauna species list was compiled and fauna habitat values were described, with 
particular reference to conservation significant fauna species with potential to occur within the site.

3.2.2 Targeted black cockatoo

Transects were traversed across the site and the presence of potential black cockatoo breeding, 
night roosting and foraging habitat was recorded. If observed, the presence of black cockatoos within 
or near the site was noted. Active searches for secondary evidence of breeding, roosting and foraging 
activity such as chew marks, branch clippings, droppings, moulted feathers and chewed marri or 
banksia fruit were conducted.
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3.2.2.1 Breeding habitat

A ‘habitat tree’ was defined as a native eucalypt that is typically known to support black cockatoo 
breeding such as marri, jarrah, blackbutt, tuart, wandoo, salmon gum or to a lesser extent flooded 

hollow may provide breeding habitat for black cockatoos, other tree species were also considered to 
be habitat trees if they contained a suitable hollow.

To be suitable for use as breeding habitat by black cockatoos it was considered a hollow must:

have an entrance opening of at least 10 cm but preferably 20-30 cm (Saunders et al. 1982; 
Groom 2010; Johnstone et al. 2013). 
be located at least 3 m from the ground (Saunders 1979b; Johnstone and Storr 1998; Groom 
2010; Saunders 2014). 
be located in a trunk or branch that is generally large enough to contain a hollow that has a floor 
diameter of at least 40 cm and depth of 50-200 cm such that it could house an adult black 
cockatoo and nestlings (Saunders 1979a; Johnstone and Storr 1998; Saunders 2014; DPaW 
2015). 
have vertical or near vertical orientation (Johnstone and Kirkby 2008; Johnstone et al. 2013). 

Occasionally, native eucalypts were encountered that met DBH requirements but did not contain a 
trunk/branch of a sufficient size to support a hollow suitable for use by black cockatoos. For example, 
the tree may have been less than 3 m tall or had a trunk that forked between 1.3 m and 3 m in height 
and after the fork no limbs had a diameter such that they could contain a suitable hollow. These 
trees were not recorded as habitat trees as the likelihood they would ever form a suitable hollow 
was low. 

Habitat trees were individually identified, tagged and the attributes outlined in Table 1 were 
recorded for each tree.

Table 1: Attributes recorded for each habitat tree in the site

Attribute Description

Tag Unique identifier on a metal tag was nailed to each habitat tree

Image Each habitat tree was individually photographed

GPS location The location of each habitat tree was recorded using a handheld GPS unit

Tree species Species and common name were identified

Diameter at breast height (DBH) (cm) DBH was measured at breast height (1.3 metres) using a diameter tape

Hollows potentially suitable for 
breeding by a black cockatoo

Number of hollows potentially suitable for breeding by a black cockatoo 
(assessed from ground level only)

Hollows that appeared potentially suitable for use by a black cockatoo from the ground were further 
inspected using a drone and/or a pole-mounted camera. During the hollow inspection the internal 
dimensions of the hollow were confirmed, if possible, and an assessment was made for signs of use 
such as chew marks around the hollow entrance, nesting material, feathers or the presence of birds 
within the hollow.
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All recorded habitat trees were assigned to a category listed in Table 2. 

Table 2: Habitat tree categories

Category Specifications

Nest The tree contains a hollow used by black cockatoos for breeding as confirmed by records 
of black cockatoos, their eggs or fledglings or other evidence of recent nesting activity 
by black cockatoos

Potential nest The tree contains one or more hollows that are suitable for use by black cockatoos as 
breeding habitat as confirmed by internal hollow inspection^ and evidence of use by an 
unidentified bird such as feathers, chew marks or nest material has been recorded 
within a hollow

Suitable hollow(s) The tree contains one or more hollows that are suitable for use by black cockatoos as 
breeding habitat as confirmed by internal hollow inspection^

Potentially suitable hollow(s) The tree contains or is suspected to contain one or more hollows that have the potential 
to be suitable for use by black cockatoos when either viewed from the ground or 
following an internal hollow inspection that was inconclusive^

No suitable hollow(s) The tree does not contain hollow(s) that have the potential to be suitable for use by 
black cockatoos when viewed from the ground or contains hollows that were 
determined to be unsuitable for use by black cockatoos by internal inspection^

^Hollow determined to be suitable for use as breeding habitat by black cockatoos as listed above in Section 
3.2.2.1

3.2.2.2 Roosting habitat

The site was assessed for the presence of active or historical roosts and its potential to provide 
roosting habitat for black cockatoos. Groups of tall native and non-native trees were generally 
assumed to provide potential roosting habitat.

No evening roost survey was undertaken within the site. The site was searched during daytime 
surveys on other dates for secondary evidence of roosting activity, such as branch clippings, 
droppings or moulted feathers. 

3.2.2.3 Foraging habitat

Foraging habitat was identified by comparing the literature on plant species known to be foraged 
upon by black cockatoos (Davies 1966; Saunders 1980; Johnstone and Storr 1998; Johnstone and 
Kirkby 1999; Groom 2011; Johnstone et al. 2011; DSEWPaC 2012a) against the vegetation within the 
site. 

Foraging habitat was then further classified as primary or secondary foraging habitat. Primary 
foraging plants were defined as those with historical and contemporary records of regular 
consumption by black cockatoos. Secondary foraging plants were defined as plants that black 
cockatoos have been recorded consuming occasionally or that, based on their limited extent or 
agricultural origin, should not be considered a sustaining resource. Each patch of foraging habitat 
was assigned a percentage cover value for primary and secondary foraging plants and non-foraging 
plants (that is the balance of the patch that was neither a primary or secondary foraging option). A 
list of plant species classified as primary or secondary foraging plants is provided as Appendix B. 
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Secondary evidence of black cockatoo foraging, such as chewed marri, jarrah, tuart or banksia fruits, 
was searched for within the site and allocated to a species where possible. The locations of black 
cockatoo foraging evidence within the site were mapped using a hand-held GPS unit.

3.3 Data analysis

3.3.1 Desktop assessment

A total number of species within the desktop assessment search area was calculated by adding the 
total count of non-conservation significant species provided by NatureMap to the combined number 
of conservation significant species provided by NatureMap and Protected Matters Search Tool. 

Habitat requirements of conservation significant vertebrate fauna was specifically reviewed in 
relation to habitat within the site to determine a total number of conservation significant fauna 
species with potential to occur. Fauna species with no potential to occur within the site were 
excluded from this count (e.g. marine mammals and marine fish).

3.3.2 Fauna habitat

Fauna habitats were described according to the dominant flora species and vegetation type present, 
as determined from observations made during the field survey and information provided in the 
‘Detailed Flora and Vegetation Assessment’ (Emerge Associates 2021b). The identified fauna habitats 
were mapped on aerial photography with the boundaries interpreted from aerial photography, 
previously identified plant communities (Emerge Associates 2021b) and notes taken in the field.

3.3.3 Likelihood of occurrence

Information on habitat preferences and distribution of conservation significant fauna species with 
potential occur within the site or wider area was reviewed and assessed against the general site 
conditions and fauna habitat types recorded during the field survey.

Based on the results of the desktop assessment and information recorded during the field survey, an 
assessment of the likelihood of occurrence of conservation significant fauna within the site was 
undertaken using the categories outlined in Table 3. 

Table 3: Likelihood of occurrence assessment categories and definitions

Likelihood Definition

Recorded The species was recorded during the current field survey or during previous field surveys.

Likely The site contains suitable habitat for the species and it is likely the species may occur based on 
presence of a recent historical record within or close to the site.

Possible The site contains habitat of at least marginal quality and/or extent for the species and the site is 
located within the known distribution range of the species which is supported by recent literature 
records from near the site.

Unlikely The site contains no or marginal habitat for the species and/or no recent literature records occur 
near the site.
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3.3.4 Black cockatoo habitat

Habitat trees were classified according to the scheme outlined in Table 2 and mapped on aerial 
imagery. A complete summary of the recorded attributes of habitat trees was compiled in a tabular 
format.

Foraging habitat was mapped on aerial photography with the boundaries interpreted from aerial 
photography and notes taken in the field.

Foraging habitat was described according to the dominant flora species and vegetation type present, 
as determined from observations made during the field survey. Primary and secondary foraging 
habitat was mapped on aerial photography with the boundaries interpreted from aerial photography 
and notes taken in the field. Patches of vegetation comprising a combination of primary and 
secondary foraging plants were mapped as ‘mixed’ foraging habitat. As it was not always possible to 
separate non-foraging plants from foraging plants, some of the mapped foraging habitat may also 
include a proportion of non-foraging plant species.

3.3.4.1 Overall black cockatoo habitat quality

As part of environmental impact assessment and offset calculation, the Department of Agriculture, 
Water and the Environment (DAWE) requires that a score out of ten is provided for the overall 
quality of back cockatoo habitat (DAWE 2020). DAWE does not provide a methodology for scoring 
habitat quality but instead specifies that an assessment of quality should be undertaken by an 
experienced technical expert (DSEWPaC 2012a). 

Emerge have developed a method to provide a systematic assessment of overall back cockatoo 
habitat quality. The method assesses and scores the quality of breeding, roosting and foraging 
habitat separately and then provides an overall quality score out of ten, based on the highest score 
determined for the respective habitat categories. The assessment methodology is detailed in 
Appendix C. 

3.4 Nomenclature and sources of information

Taxonomy and nomenclature of scientific and common names for fauna species follow the Western 
Australian Museum (WAM) Checklist of the Terrestrial Vertebrate Fauna of Western Australia (WAM 
2020). Where common names were not provided by Western Australian Museum (WAM 2020), 
these have been derived from other sources as noted.

Literature listed in Appendix A represent the main publications used to identify fauna species and 
habitats within the site.

3.5 Survey limitations

It is important to note the specific constraints imposed on surveys and the degree to which these 
may have limited survey outcomes. An evaluation of the survey methodology against standard 
constraints outlined in the EPA’s document Technical Guidance – Terrestrial vertebrate fauna surveys 
for environmental impact assessment (EPA 2020) is provided in Table 4. 
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Table 4: Evaluation of survey methodology against standard constraints outlined in the EPA’s Technical 
Guidance – Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA 2020)

Constraint Degree of 
limitation

Details

Level of survey No limitation A basic survey (desktop study and field survey) in combination with a 
targeted black cockatoo survey was undertaken. The level of survey and 
survey effort are considered adequate to assess the fauna and black 
cockatoo habitat values within the site.

Scope No limitation The survey focused on vertebrate fauna and habitat values, with particular 
focus on black cockatoos and other conservation significant taxa with 
potential to occur within the site.

Proportion of fauna 
identified, recorded 
and/or collected.

No limitation All observed vertebrate fauna were identified.

Sources of information 
e.g. previously 
available information 
(whether historic or 
recent) as distinct 
from new data.

No limitation Adequate information was available from database searches and previous 
surveys.

The proportion of the 
task achieved and 
further work which 
might be needed.

No limitation The task was achieved in its entirety.

Experience level of 
personnel

No limitation This fauna assessment was undertaken by qualified ecologists with three-
years’ experience. Technical review was undertaken by a senior 
environmental consultant with 10 years’ experience in ecological surveys in 
Western Australia

Suitability of timing, 
weather and season

No limitation Survey timing is not considered to be of great importance for basic fauna 
assessments. The weather conditions during the survey were usual for the 
time of year and timing is therefore not considered a limitation to this fauna 
assessment.

Completeness No limitation The desktop assessment, field survey and targeted black cockatoo 
components of the survey were completed comprehensively.

Spatial coverage and 
access

No limitation Site coverage was comprehensive (track logged).

Survey intensity Minor limitation Only the 3 m of Lot 1361 closest to Stock Road could be accessed and so 
some of the habitat trees located within this lot could not be accessed 
sufficiently enough to assess the presence and suitability of hollows. 
Therefore, a combination of inspecting trees from the edge of the accessed 
area and using habitat tree information previously recorded by Emerge 
Associates (2019) was used for the current assessment. It is assumed that 
the value of habitat trees previously recorded has not changed in the 
intervening period. However, it is possible that hollows and/or additional 
habitat trees could have been missed. In addition, an internal hollow 
inspection could not be undertaken for habitat trees located in the area that 
was not able to be accessed.

Influence of 
disturbance

No limitation The intensity of the survey was adequate given the size of the site and the
habitat values present.

Adequacy of resources No limitation The site is highly modified due to historical disturbance. However, no recent 
disturbance was noted that may have affected outcomes of the survey.
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Table 4: Evaluation of survey methodology against standard constraints outlined in the EPA’s Technical 
Guidance – Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA 2020) (continued)

Constraint Degree of 
limitation

Details

Compliance with EPA 
(2020) guidance

Minor limitation The EPA guidance requires that a full list of all fauna species with potential 
to occur within the site is compiled. As part of this assessment a 
comprehensive list of fauna species of conservation significance was 
compiled. Non-conservation taxa with potential to occur within the site were 
not compiled into a list but are provided as raw data in Appendix D. Given 
that all species with potential to occur within the site are still identified 
within the relevant appendices this is not considered to affect the outcomes 
of this assessment.

Very minor 
limitation

The EPA guidance recommends that the Australian Faunal Directory (DAWE 
2020b) nomenclature is used for bird species. This assessment uses the 
WAM Checklist of the Terrestrial Vertebrate Fauna of Western Australia
(WAM 2020) nomenclature for birds and therefore does not strictly comply.
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4 Results

4.1 General site conditions

The site is located on a flat to gently sloping plain, with a channel present where the Ellen Brook 
watercourse intersects in a north-south direction. Soils in the site range from grey sand in the 
western portion including Ellen Brook, to red/brown sand/clay in the eastern portion. 

All roads within the site are bituminised, except the central portion of Stock Road which is a sand 
track. A single-track railway line with level bitumen crossing is present in the western portion of the 
site, adjacent to Railway Parade. The remainder of the site comprises road reserve and portions of 
private properties. The private properties are currently used for agricultural purposes such as stock 
grazing. 

The road reserve, rail reserve and private properties in the site support a combination of native and 
non-native vegetation. The majority of the site comprises agricultural land with occasional native 
trees and shrubs over non-native pasture grasses. Many of the patches of native vegetation in the 
site are isolated and support a high cover of non-native grasses. Vegetation along Ellen Brook is part 
of a larger patch that extends beyond the site but comprises native trees over a predominantly non-
native understorey. Vegetation in the rail reserve extends beyond the site and mainly comprises 
native shrubs and occasional trees over non-native vegetation. Native shrubland exists in a small 
portion of the rail reserve within the site and extends beyond the site to the north east.

4.2 Fauna habitat

Historical disturbance has significantly compromised habitat values within the site. The majority of 
the native vegetation has been cleared and the site now predominantly comprises non-native and 
weed species with scattered or patches of native and non-native trees and shrubs. 

A total of nine fauna habitats were identified within the site: ‘Casuarina obesa forest’, ‘Corymbia 
calophylla and Melaleuca huegelii woodland’, ‘Corymbia calophylla forest’, ‘Eucalyptus wandoo
woodland’, ‘grassland’, ‘Melaleuca spp. shrubland’, ‘Scattered native and non-native trees and 
shrubs’, ‘Acacia saligna shrubland’ and ‘wooded creek line’.

A description and the area of each habitat is provided in Table 5 and representative photographs of 
each are provided in Plate 1 to Plate 9. The location of each habitat is shown on Figure 4. 
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Table 5: Fauna habitats identified within the site

Fauna habitat classification Description Area (ha)

Casuarina obesa forest Open forest Casuarina obesa over non-native grassland (Plate 1. 3.34

Corymbia calophylla and 
Melaleuca huegelii woodland

Occasional Corymbia calophylla over tall shrubland Melaleuca huegelii
over closed non-native grassland over occasional Baumea juncea
(Plate 2)

0.27

Corymbia calophylla forest Forest Corymbia calophylla over non-native grassland (Plate 3). 0.55

Eucalyptus wandoo woodland Woodland Eucalyptus wandoo over non-native grassland or occasional 
native species (Plate 4).

0.45

Grassland Heavily disturbed areas comprising bare ground, pavement, roads or 
building structures (Plate 5).

48.23

Melaleuca spp. shrubland Shrubland Melaleuca viminea/M. rhaphiophylla/M. preissiana over non-
native grassland (Plate 6).

0.76

Scattered native and non-
native trees and shrubs

Heavily disturbed areas comprising scattered native (Eucalyptus wandoo, 
Corymbia calophylla, Eucalyptus rudis, *Eucalyptus gomphocephala) and 
non-native trees over weeds and planted vegetation (Plate 7).

2.40

Acacia saligna shrubland Tall shrubland Acacia saligna over shrubland to closed shrubland 
Grevillea obtusifolia, Banksia telmatiaea, Regelia ciliata and Stylobasium 
australe over herbland Acanthocarpus canaliculatus and Scaevola 
lanceolata over non-native grassland (Plate 8).

0.05

Wooded creek line Creek line with open forest Eucalyptus rudis and Melaleuca 
rhaphiophylla over sparse herbland Lobelia anceps over open non-native 
grassland (Plate 9).

0.51

Total 56.56

Plate 1: Casuarina obesa forest habitat
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Plate 2: Corymbia calophylla and Melaleuca huegelii woodland habitat

Plate 3: Corymbia calophylla forest habitat
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Plate 4: Eucalyptus wandoo woodland habitat

Plate 5: Grassland habitat  
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Plate 6: Melaleuca spp. woodland habitat

Plate 7: Scattered native and non-native trees and shrubs habitat
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Plate 8: Acacia saligna shrubland habitat

Plate 9: Wooded creekline habitat



Basic Fauna and Targeted Black Cockatoo Assessment
Stock Road Corridor, Bullsbrook

Prepared for Department of Planning, Lands and Heritage Doc No.: EP20-089(03)--003A MS| Version: A 

Project number: EP20-089(03)|March 2021 Page 24

4.3 Fauna

4.3.1 Desktop assessment

A total number of 362 fauna species were identified from database searches as occurring or 
potentially occurring within 10 km of the site1 as listed in Appendix D.

Of these species, 37 are conservation significant, including 17 threatened, nine priority, nine
migratory fauna, one conservation dependent and one other specially protected species as listed in 
Appendix E. 

4.3.2 Species inventory

A total of 25 native and three introduced fauna species were directly recorded during the field 
survey. None of the fauna species recorded during the field survey are of conservation significance. A 
complete species list is provided in Appendix F. 

4.3.3 Conservation significant fauna

No fauna species of conservation significance were recorded within the site.

Eight fauna species of conservation significance were considered ‘likely’ or ‘possible’ to occur in the 
site based on habitat requirements, species distribution and site conditions as shown in Table 6. 

The remainder of the conservation significant fauna species identified in the desktop assessment (29
species) are considered ‘unlikely’ to occur in the site due to lack of suitable habitat or because the 
site lies outside of the species known distribution. Fauna species classed as unlikely to occur are 
listed in Appendix F. 

Table 6: Summary of conservation significant fauna species recorded or deemed possible or likely to occur 
within the site

Species Common name Level of 
significance

Habitat Likelihood of 
occurrence within 

the site
BC Act EPBC 

Act

Birds

Apus pacificus Pacific swift MI MI Aerial, migratory species that is most 
often seen over inland plains and 
sometimes above open areas, 
foothills or in coastal areas. 
Sometimes occurs over settled 
areas, including towns, urban areas 
and cities (Johnstone and Storr 
1998).

Possible:
May opportunistically 
occur in or fly over 
the site on commute 
or while searching for 
prey.

1 Includes native and non-native species
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Table 6: Summary of conservation significant fauna species recorded or deemed possible or likely to occur 
within the site (continued)

Species Common name Level of 
significance

Habitat Likelihood of 
occurrence within 

the site
BC Act EPBC 

Act

Calyptorhynchus 
banksii naso

Forest red-tailed 
black cockatoo

VU VU Eucalypt and Corymbia forests, often 
in hilly interior. More recently also 
observed in more open agricultural 
and suburban areas including Perth 
metropolitan area. Attracted to 
seeding Corymbia calophylla, 
Eucalyptus marginata, introduced 
Melia azedarach and Eucalyptus spp. 
trees (Johnstone and Storr 1998).

Likely: 
Potential roosting 
and foraging habitat 
present.

Calyptorhynchus 
latirostris

Carnaby's cockatoo EN EN Mainly proteaceous scrubs and 
heaths and adjacent eucalypt 
woodlands and forests; also 
plantations of Pinus spp. Attracted to 
seeding Banksia spp., Dryandra spp., 
Hakea spp., Eucalyptus spp., 
Corymbia calophylla, Grevillea spp., 
and Allocasuarina spp. (Johnstone 
and Storr 1998).

Likely:
Potential roosting 
and foraging habitat 
present.

Falco peregrinus Peregrine falcon OS - Mainly found around cliffs along 
coasts, rivers, ranges and around 
wooded watercourses and lakes 
(Johnstone and Storr 1998).

Possible:
May opportunistically 
occur in or fly over 
the site on commute 
or while searching for 
prey.

Mammals

Hydromys 
chrysogaster

Rakali P4 - Areas with permanent water, fresh, 
brackish or marine. Likely to occur in 
all major rivers and most of the 
larger streams as well as bodies of 
permanent water in the lower south 
west (Christensen et al. 1985).

Possible:
Potential habitat 
present. May pass 
through the site, 
particularly along 
Ellen Brook.

Isoodon 
fusciventer

Quenda P4 - Dense scrubby, often swampy, 
vegetation with dense cover up to 
one metre high (DEC 2012).

Possible:
Potentially suitable 
habitat present.

Invertebrate

Leioproctus 
contrarius

a short-tongued 
bee

P3 - Life history and habits are poorly 
documented/ unknown. It has been 
recorded only on flowers of 
Goodeniaceae and possibly 
Lechenaultia stenosepala (Bamford 
2003). 

Possible:
Potential habitat in 
the form of 
Goodeniaceae plant 
species are present in 
the site. Historical 
records of this 
species occur 
approximately 3 km 
north of the site.
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Table 6: Summary of conservation significant fauna species recorded or deemed possible or likely to occur 
within the site (continued)

Species Common name Level of 
significance

Habitat Likelihood of 
occurrence within 

the site
BC Act EPBC 

Act

Westralunio 
carteri

Carter's freshwater 
mussel

VU VU Occurs in greatest abundance in 
slower flowing streams with stable 
sediments that are soft enough for 
burrowing amongst woody debris 
and exposed tree roots. Also 
occupies lentic systems including 
large water supply dams and even 
on-stream farm dams. Salinity 
tolerance quite low (Morgan et al. 
2011).

Possible:
Potentially suitable
habitat present. 
Historical records of 
this species within 
Ellen Brook
approximately 1.6 km 
south of the site.

4.3.4 Declared pests

Two species listed as a declared pests (C3) pursuant to the BAM Act, *Oryctolagus cuniculus (rabbit) 
and Vulpes vulpes (fox), were identified from scats within the site.

4.4 Black cockatoos

4.4.1 Desktop assessment

Publicly available regional datasets relating to black cockatoo distribution, records and extent of 
habitat types were reviewed in relation to the site and surrounding area, as summarised in Table 7
and shown in Figure 5. Detailed information on each dataset considered as part of the desktop 
review is provided in Appendix A. As detailed in Table 7, the site lies outside of the modelled 
distribution of Baudin’s cockatoo and this species is not considered further in this section. 
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Table 7: Summary of black cockatoo background review

Category Site context Source

Species distribution Site is located outside of the modelled distribution of Baudin’s 
cockatoo.  
Site is within the modelled distribution of Carnaby’s cockatoo 
and within its breeding range. 
Site is within the modelled distribution for forest red-tailed 
black cockatoo and within its known breeding range.

(DoEE 2016a, b, c)

Breeding sites No nesting records occur within the site or within 12 km of the 
site2.

BirdLife Australia
database search (2021)

Carnaby’s cockatoo 
breeding areas (12 km 
radius surrounding 
breeding sites)

No confirmed breeding areas intersect the site.
No possible breeding areas intersect the site.

(Glossop
et al.
2011) 

Important bird areas for 
Carnaby’s cockatoo

The is located within the Northern Swan Coastal Plain 
important bird area.

(DPaW 2013b)

Roost site None within the site 
13 roost sites within 12 km of the site (see Table 2 and Table 
3):
o 9 associated with white-tailed^ black cockatoos
o 1 associated with forest red-tailed black cockatoos 
o 3 associated with white^ and red-tailed black cockatoos

BirdLife Australia
database search (2021) 

Foraging 
habitat

White-
tailed 
black 
cockatoo^

Two small patches of potential native foraging habitat are 
mapped as potential native white-tailed black cockatoo
foraging habitat. 
Extensive areas of potential native foraging habitat mapped 
within the wider area of the site.

(Emerge Associates 
2020a) 

White-
tailed 
black 
cockatoo^

No pine plantations are mapped over the site.
A large area of pine plantation, associated with the Gnangara 
planation occurs within 12 km of the site.

(Forest Products 
Commission 2020)

Forest 
red-tailed 
black 
cockatoo^

Multiple small patches of potential native foraging habitat are 
mapped within the site.
Extensive areas of potential native foraging habitat mapped 
within the wider area of the site.

(Emerge 
Associates 
2020b) 

^Carnaby’s and/or Baudin’s cockatoo

2 Breeding of Carnaby's cockatoo is considered likely to occur within 12 km of the site (Birdlife 
2021). Nesting records occur approximately 16 km to the east and 18km to the north-east. Given 
this and the presence of suitable habitat to the east and north-east, undetected breeding may 
have occurred within 12 km of the site. 
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Table 8: White-tailed black cockatoos recorded in roosts within 12 km of the site (Birdlife Australia 2021) 

Roost ID Year and number of individuals

2010 2011 2012 2013 2014 2015 2016 2017 2018

SWABULR002 NS 18 117 120 328 NS 178 0 260

SWABULR003 NS NS NS NS NS NS 8 0 0

SWABULR004 NS NS NS NS NS NS 0 5 0

SWAELLR001 NS NS NS NS 14 NS 280 0 0

SWAHENR002 NS NS NS NS NS NS NS 50 0

SWALEXR002 185 0 NS 0 0 0 0 NS NS

SWAMELR001 500 41 0 20 480 0 NS 268 0

SWAVINR003 NS NS NS NS NS NS 21 0 0

WANJANR007 NS 16 NS 0 NS 0 NS NS NS

WANMARR001 0 20 NS 0 NS 71 0 770 0

WANMARR003 542 152 10 16 147 280 4 1260 625

WANMARR005 NS NS NS NS NS NS NS 0 350

NS = not surveyed

Table 9: Forest red-tailed black cockatoo recorded in roosts within 12 km of the site (Birdlife Australia 2021)  

Roost ID Year and number of individuals

2014 2015 2016 2017 2018 2019

SWABULR002 0 NS 0 26 0 0

SWAMELR001 0 0 NS 129 0 0

SWAVINR003 NS NS 31 5 0 0

SWABULR005 NS NS NS NS 41 0

NS = not surveyed

4.4.2 Habitat

4.4.2.1 Breeding

A total of 98 black cockatoo habitat trees were recorded within the site, of which none contained 
hollows that are suitable for breeding by black cockatoos3. The locations of habitat trees within the 
site are shown in Figure 6. 

3 Note that some habitat trees in the western portion of the site within Lot 1361 were assessed 
during the previous survey by Emerge Associates (2019) or were recorded from afar during the 
current survey due to access limitations. However, no potentially suitable hollows were visible 
during either assessment.   



Basic Fauna and Targeted Black Cockatoo Assessment
Stock Road Corridor, Bullsbrook

Prepared for Department of Planning, Lands and Heritage Doc No.: EP20-089(03)--003A MS| Version: A 

Project number: EP20-089(03)|March 2021 Page 29

The habitat trees comprised 25 Corymbia calophylla (marri), five Eucalyptus rudis (flooded gum), 57 
Eucalyptus wandoo (wandoo) and four stags (dead trees). 

An internal hollow inspection was undertaken for one habitat tree, which was originally assessed to 
potentially contain a suitable hollow based on the initial inspection from ground level. Following an
internal inspection, the hollow was determined to be unsuitable for breeding by black cockatoos as 
the internal dimensions were too small for black cockatoos. No evidence of use for breeding by black 
cockatoos was recorded in the site.

A summary of the habitat trees recorded within the site is provided in Table 10 and an inventory in 
Appendix G. 

Table 10: Habitat trees recorded within the site

Category No. trees No. suitable hollows

Confirmed nest 0 0

Potential nest 0 0

Suitable hollow(s) 0 0

Potentially suitable hollow(s) 0 0

No suitable habitat 98 0

Total 98 0

4.4.2.2 Roosting

No roosts or secondary evidence of roosting were observed within the site during the survey. 

Native and non-native trees within the site have the potential to provide roosting habitat for black 
cockatoos.

4.4.2.3 Foraging

Primary foraging habitat in the site is predominantly comprised of Grevillea spp., marri and wandoo. 
Secondary foraging plants include Acacia saligna (orange wattle), Allocasuarina fraseriana (sheoak), 
Corymbia citriodora (lemon scented gum), *Eucalyptus camaldulensis (river red gum)4, Eucalyptus 
gomphocephala (tuart).

A summary of foraging habitat within the site is provided in Table 11. 

Table 11: Dominant primary and secondary black cockatoo foraging plants recorded within the site

Common name Black cockatoo species and foraging plant category

Carnaby’s Forest red-tailed

Grevillea spp. Primary -

Lemon scented gum Secondary Secondary

Marri Primary Primary

4 Note that * denotes non-native species.



Basic Fauna and Targeted Black Cockatoo Assessment
Stock Road Corridor, Bullsbrook

Prepared for Department of Planning, Lands and Heritage Doc No.: EP20-089(03)--003A MS| Version: A 

Project number: EP20-089(03)|March 2021 Page 30

Table 11: Dominant primary and secondary black cockatoo foraging plants recorded within the site (continued)

Common name Black cockatoo species and foraging plant category 

Carnaby’s Forest red-tailed

Orange wattle Secondary -

River red gum - Secondary

Tuart Secondary Secondary

Wandoo Primary Primary

A total of 3.43 ha of foraging habitat was mapped within the site for Carnaby’s cockatoo and 2.64 ha 
for forest red-tailed black cockatoo as shown in Figure 7 to Figure 8. This comprises a combination of 
primary, secondary and non-foraging plants as detailed in Table 12. 

The foraging plants within the site occur as scattered trees and small patches of vegetation. 
Therefore, it was not always possible to separate the foraging habitat from non-foraging plants 
which resulted in a relatively high cover of non-foraging plants within patches mapped as foraging 
habitat as outlined in Table 12. 

Table 12: Proportion of primary, secondary and non-foraging plants within patches of foraging habitat

Black cockatoo species and area (ha)

Carnaby’s Forest red-tailed 

Primary foraging plants 1.58 1.52

Secondary foraging plants 0.99 0.70

Non-foraging plants 0.85 0.41

Total 3.43
(2.58 of foraging plants)

2.64
(2.23 of foraging plants)

4.4.2.4 Overall quality

The outcome of the overall black cockatoo habitat quality assessment is provided in Table 13 and 
summarised in Table 14. The site was determined to have an overall habitat score of five for forest 
red-tailed black cockatoo and four for Carnaby’s cockatoo, out of a maximum possible score of 10, 
which is ‘moderate’ using the scale provided in Appendix C. The full results of the quality assessment 
are provided in Appendix H. 

Table 13: Habitat quality

Habitat category Black cockatoo species and score

Carnaby’s Forest red-tailed

Breeding 4 4

Roosting 2 2

Foraging 3 5

Overall score 4
(Moderate)

5 
(Moderate)
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5 Discussion

5.1 Fauna and fauna habitat values

The 25 native fauna species opportunistically recorded within the site are all generally common and 
widespread across the Swan Coastal Plain.

The highest fauna habitat values in the site occur as very small patches but extend beyond the site. 
The Acacia saligna shrubland habitat occurs over 0.1% of the site and provides a dense native shrub 
layer and microhabitats such as logs, rocks and leaf litter, which is likely to extend further north of 
the site within the existing railway reserve. The wooded creek line habitat associated with the Ellen 
Brook occurs over 0.91% of the site and provides value to native fauna as a water source and as a 
wildlife corridor. 

The Casuarina obesa forest, Corymbia calophylla and Melaleuca huegelii woodland, Corymbia 
calophylla forest, Melaleuca shrubland and Eucalyptus wandoo woodland habitats occur over 
9.49% of the site and provide a relatively intact cover of native trees but native understorey 
vegetation and microhabitats are largely absent. Therefore, these habitats would primarily be used 
by native arboreal fauna species. 

The scattered native and non-native trees and shrubs habitat provides varying value to native fauna 
depending on the plant species and density present and extends over 4.24% of the site. This habitat 
is likely to be primarily used by arboreal fauna species.

The remainder of the site supports highly disturbed grassland habitat (85.26% of the site). This 
habitat provides limited habitat value to native fauna and is likely to be primarily be used by common 
and widespread native and non-native fauna with non-specific habitat requirements.

5.2 Conservation significant fauna

No fauna species of conservation significance were recorded in the site during the field survey. It was 
anticipated that forest red-tailed black cockatoos and Carnaby’s cockatoos would be recorded within 
or near the site as these species are known to occur in the vicinity of the site. The fact that they were 
not recorded can likely be attributed to the limited time spent on site (5 hours). Forest red-tailed 
black cockatoos were previously recorded in the site (Emerge Associates 2019). 

In addition to Carnaby’s cockatoo and forest red-tailed black cockatoo which are deemed ‘likely’ to 
occur in the site, six species of conservation significance were considered to have potential to occur 
in the site.  

Apus pacificus (pacific swift) and Falco peregrinus (peregrine falcon) may opportunistically fly over or 
utlise habitat within the site as part of a much larger home range. The Acacia saligna shrubland and 
areas with dense grass cover in the site provide potential habitat for Isodoon fusciventer (quenda). 

The wooded creekline habitat provides potential habitat for Hydromys chrysogaster (rakali) and
Westraluniocateri (Carter’s freshwater mussel). Records for both species occur on Ellen Brook further 
downstream. Rakali may potentially use Ellen Brook to travel between habitats and may occur in the 
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site for short periods but is unlikely to reside in the site. Carter’s freshwater mussel may seasonally 
occur in the site when the part of Ellen Brook that occurs in the site is flowing. Targeted surveys 
would need to be undertaken to confirm whether either of these species occur in the site.

Leioproctus contrarius (a short-tongued bee) has historically been recorded approximately 3 km 
north of the site in 1954. No recent records occur near the site. However, this may be due to a lack of 
survey effort. The species is generally poorly understood and has previously only been recorded on 
Goodeniaceae plant species and possibly on Leschenaultia stenosepala (Bamford Consulting 
Ecologists 2003). Two species of Goodeniaceae were recorded in the Acacia saligna shrubland and 
Melaleuca shrubland in the site: Dampiera linearis and Scaevola lanceolata (Emerge Associates 
2021a). D. linearis and S. lanceolata are common species that occur in a range of habitats and are 
likely to also occur in the local and wider region. Given that potential host plants occur in the site and 
the presence of historical records in the wider area of the site Leioproctus contrarius is considered to 
have potential to occur in the site. Further targeted surveys would need to be undertaken to confirm 
whether it actually occurs and to what extend it utilises the site.

5.3 Black cockatoos

5.3.1 Habitat

5.3.1.1 Breeding

None of the 98 habitat trees recorded in the site currently contain hollows that are suitable for 
breeding by black cockatoos. Therefore, the site does currently not contain suitable breeding habitat 
for any of the species of black cockatoo. All of the habitat trees within the site have the potential to 
form hollows in the future but it will likely take many years for hollows to form that are suitable for 
use by black cockatoos.

5.3.1.2 Roosting

No signs of roosting were observed during the field survey and the BirdLife Australia dataset does not 
include any roost records in the site. The previous roost survey also did not record roosting by black 
cockatoos (Emerge Associates 2019).  

Therefore, there is no reason to suspect that roosting currently occurs in the site. Nevertheless, the 
site contains tall trees that have the potential to provide roosting habitat for black cockatoos.

5.3.1.3 Foraging

The site contains approximately 2.58 ha of foraging habitat for Carnaby’s cockatoo which is 
approximately 0.01% of the mapped potential foraging habitat within 12 km of the site for Carnaby’s 
cockatoo. For forest red-tailed black cockatoo the site contains approximately 2.23 ha of foraging 
habitat, which is approximately 0.02% of the mapped potential foraging habitat for forest red-tailed 
black cockatoo within 12 km. As such, the foraging habitat in the site comprises a relatively small 
area compared to the potential foraging habitat located in the wider area of the site.

5.3.1.4 Overall quality
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Of the two species of black cockatoo that occur in the vicinity of the site the vegetation in the site 
rated highest for forest red-tailed black cockatoo, owing to its foraging score. The foraging score for 
forest red-tailed black cockatoo is higher than Carnaby’s cockatoos foraging score due to a higher 
proportion of primary to secondary foraging species (>50%). However, it should be noted that the 
total area of primary foraging habitat in the site for Carnaby’s cockatoo is larger than the area of 
primary foraging habitat for forest red-tailed black cockatoo. Due to the smaller total area of foraging 
habitat mapped as foraging habitat for forest red-tailed black cockatoo the relative proportion of 
primary foraging plants to secondary or non-foraging plants appears higher.

For Carnaby’s cockatoo the vegetation in the site scored highest for its potential breeding value. This 
is primarily due to the presence of more than 1000 hectares of mapped potential foraging habitat 
within 6 km of the site. A large area of potential foraging habitat within 12 km of an area is 
considered to increase its breeding potential as it indicates that enough foraging resources may be 
available to support breeding, if suitable hollows were present. 

The roosting score was consistent between the two species and, as no evidence of roosting was 
recorded within the site, roosting quality was determined from basic habitat condition attributes (tall 
trees). 
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6 Conclusions

6.1 Fauna and fauna habitat

The majority of the site (85.26%) supports highly disturbed grassland habitat which provides limited 
habitat value to native fauna and is likely to be primarily be used by common and widespread native 
and non-native fauna with non-specific habitat requirements. The highest fauna habitat value in the 
site is associated with the Acacia saligna shrubland habitat which occurs over a small portion (0.1% 
of the site).

A total of 25 native and three introduced fauna species were recorded in the site, of which none are 
of conservation significance.

Eight species of conservation significance were considered to have potential to occur within the site. 
Carnaby’s cockatoo and forest red-tailed black cockatoo are considered likely to occur and a further 
six species are considered to have potential to occur: pacific swift, peregrine falcon, quenda, rakali, 
Carter’s freshwater mussel and Leioproctus contrarius (a shot tongued bee). Targeted surveys would 
need to be undertaken to confirm if and to what extend these species utilise the site.

6.2 Black cockatoos

No records of black cockatoos were made during the field survey. However, the site occurs within 
the modeled distribution and breeding range of Carnaby’s cockatoo and forest red-tailed black 
cockatoo and both species are considered likely to occur.

A total of 98 habitat trees were recorded in the site, of which none contain hollows that are suitable 
for breeding by black cockatoos. Therefore, the site does currently not provide breeding habitat for 
black cockatoos. 

No evidence of black cockatoo roosting activity was observed within the site. Potential roosting 
habitat that is suitable for all three species of black cockatoo occurs within the site in the form of tall
native and non-native trees.

A total of 1.58 ha of primary foraging habitat for Carnaby’s cockatoo and 1.52 ha for forest red-tailed 
black cockatoo were recorded in the site. The site also contains 0.99 ha of secondary foraging habitat 
for Carnaby’s cockatoo and 0.70 ha for forest red-tailed black cockatoo. Extensive areas of additional 
remnant native vegetation that may provide foraging habitat for both species of black cockatoo 
occur in the wider area of the site.

The overall black cockatoo habitat quality score for the site was determined to be four (moderate) 
for Carnaby’s cockatoo and five (moderate) for forest red-tailed black cockatoo. The site scored 
highest for the breeding habitat component for Carnaby’s cockatoo and highest for the foraging 
habitat component for forest red-tailed black cockatoo.
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Conservation Significant Fauna

Threatened and priority fauna

Fauna species considered rare or under threat warrant special protection under Commonwealth 
and/or State legislation. At the Commonwealth level, fauna species can be listed under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) as threatened , 
migratory or marine as described in Table 1. 

Migratory species comprise birds recognised under international treaties including:

Japan Australia Migratory Bird Agreement 1981 (JAMBA)
China Australia Migratory Bird Agreement 1998 (CAMBA)
Republic of Korea-Australia Migratory Bird Agreement 2007 (ROKAMBA)
Bonn Convention 1979 (The Convention on the Conservation of Migratory Species of Wild 
Animals).

Fauna species listed as threatened and migratory are protected in Australia as matters of national 
environmental significance (MNES) under the EPBC Act.

Table 1: Definitions of conservation significant fauna species pursuant to the EPBC Act

Conservation 
Code

Category

X
Threatened Fauna Extinct
There is no reasonable doubt that the last member of the species has died.

EW#

Threatened Fauna Extinct in the Wild
Taxa which are known only to survive in cultivation, captivity or as a naturalised population outside its 
past range, or taxa which have not been recorded in its known and/or expected habitat despite 
appropriate exhaustive surveys.

CR# Threatened Fauna Critically Endangered
Taxa which are considered to be facing an extremely high risk of extinction in the wild.

EN# Threatened Fauna Endangered
Taxa which are considered to be facing a very high risk of extinction in the wild.

VU# Threatened Fauna Vulnerable
Taxa which are considered to be facing a high risk of extinction in the wild.

Migratory#

Migratory Fauna
All migratory species that are:
(i) native species; and
(ii) from time to time included in the appendices to the Bonn Convention; and
(b) all migratory species from time to time included in annexes established under JAMBA, CAMBA and 
ROKAMBA; and
All native species from time to time identified in a list established under, or an instrument made under, 
an international agreement approved by the Minister.

Ma
Marine Fauna
Species in the list established under s248 of the EPBC Act

#matters of national environmental significance (MNES) under the EPBC Act
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under the Biodiversity Conservation Act 2016 (BC Act), which is enforced by Department of 
Biodiversity Conservation and Attractions (DBCA) (DBCA 2019). The definitions of these categories 
are provided in Table 2.

Table 2: Definitions of specially protected fauna schedules under the BC Act (DBCA 2019)

Category Conservation 
Code Definition

Threatened CR Critically endangered
Threatened species considered to be facing an extremely high risk of extinction in the wild 
in the immediate future.

EN Endangered
Threatened species considered to be facing a very high risk of extinction in the wild in the 
near future.

VU Vulnerable
Threatened species considered to be facing a high risk of extinction in the wild in the 
medium-term future.

Extinct EX Extinct
Species where there is no reasonable doubt that the last member of the species has died.

EW Extinct in the wild
Species that is known only to survive in cultivation, in captivity or as a naturalised 
population well outside its past range; and it has not been recorded in its known habitat 
or expected habitat, at appropriate seasons, anywhere in its past range, despite surveys 
over a time frame appropriate to its life cycle and form.
Note that no species are currently listed as EW. 

Specially 
protected

MI Migratory species
Fauna that periodically or occasionally visit Australia or an external Territory or the 
exclusive economic zone; or the species is subject of an international agreement that 
relates to the protection of migratory species and that binds the Commonwealth

Includes birds that subject to an agreement between the government of Australia and the 
governments of Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), 
and the Bonn Convention, relating to the protection of migratory birds.

CD Species of special conservation interest (conservation dependent fauna)
Fauna of special conservation need being species dependent on ongoing conservation 
intervention to prevent it becoming eligible for listing as threatened.

OS Other specially protected species
Fauna otherwise in need of special protection to ensure their conservation.



Additional Background Information
     

     Version: EMRG_FReport_Appendix (V011)

Fauna species that may be threatened or near threatened but lack sufficient information to be 
Priority Fauna List (DBCA 2018). Species listed under 

priorities 1-3 comprise possible threatened species that do not meet survey criteria or are otherwise 
data deficient. Species listed under priority 4 are those that are adequately known, are rare but not 
threatened, or meet criteria for near threatened, or that have been recently removed from the 
threatened species or other specially protected fauna lists for other than taxonomic reasons (DBCA 
2019).

Priority fauna species are considered during State approval processes. Priority fauna categories and 
definitions are listed in Table 3 (DBCA 2019).

Table 3 (DBCA 2019)

Conservation 
Code

Category

P1

Priority 1 Poorly known 
Species that are known from one or a few locations (generally five or less) which are potentially at risk. 
All occurrences are either: very small; or on lands not managed for conservation, e.g. agricultural or 
pastoral lands, urban areas, road and rail reserves, gravel reserves and active mineral leases; or 
otherwise under threat of habitat destruction or degradation. Species may be included if they are 
comparatively well known from one or more locations but do not meet adequacy of survey 
requirements and appear to be under immediate threat from known threatening processes. Such 
species are in urgent need of further survey.

P2

Priority 2 Poorly known 
Species that are known from one or a few locations (generally five or less), some of which are on lands 
managed primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and 
other lands with secure tenure being managed for conservation. Species may be included if they are 
comparatively well known from one or more locations but do not meet adequacy of survey 
requirements and appear to be under threat from known threatening processes. Such species are in 
urgent need of further survey.

P3

Priority 3 Poorly known 
Species that are known from several locations and the species does not appear to be under imminent 
threat, or from few but widespread locations with either large population size or significant remaining 
areas of apparently suitable habitat, much of it not under imminent threat. Species may be included if 
they are comparatively well known from several locations but do not meet adequacy of survey 
requirements and known threatening processes exist that could affect them. Such species are in need 
of further survey.

P4

(a) Priority 4 Rare species
Species that are considered to have been adequately surveyed, or for which sufficient knowledge is 
available, and that are considered not currently threatened or in need of special protection, but could 
be if present circumstances change. These species are usually represented on conservation lands.
(b) Priority 4 Near Threatened
Species that are considered to have been adequately surveyed and that do not qualify for Conservation 
Dependent, but that are close to qualifying for Vulnerable.
(c) Priority 4 Other 
Species that have been removed from the list of threatened species during the past five years for 
reasons other than taxonomy.
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Pest fauna 

A number of legislative and policy documents exist in relation to pest fauna management at state 
and national levels. The Biosecurity and Agriculture Management Act 2007 (BAM Act) is the principle 
legislation guiding pest fauna management in Western Australia and lists declared pest species. 

Declared Pests

Part 2.3.23 of the BAM Act requires a) keep, breed or cultivate the declared pest; 
b) keep, breed or cultivate an animal, plant or other thing that is infected or infested with the 
declared pest; c) release into the environment the declared pest, or an animal, plant or other thing 
that is infected or infested with the declared pest; or d) intentionally infect or infest, or expose to 
infection or infestation, a plant, animal or other thing with a declared pest

Under the BAM Act, all declared pests are assigned a legal status, as described in Table 4. Species 
- placed in one of three control 

categories, as described in 

Table 5. 

The Biosecurity and Agriculture Management Regulations 2013 specify keeping categories for species 
- ory, which relate to the purposes of which species can 

be kept, as well as the entities that can keep them. The categories are described in Table 6.

The Western Australian Organism List (WAOL) provides the status of organisms which have been 
categorised under the BAM Act (DAFWA 2016).

Table 4: Legal status of declared pest species listed under the BAM Act (DAFWA 2016)

Category Description

Declared Pest
Prohibited - s12

May only be imported and kept subject to permits. Permit conditions applicable to some species 
may only be appropriate or available to research organisations or similarly secure institutions.

Declared Pest
s22(2)

Must satisfy any applicable import requirements when imported, and may be subject to an import 
permit if they are potential carriers of high-risk organisms. They may also be subject to control and 
keeping requirements once within Western Australia

Table 5: Control categories of declared pest species listed under the BAM Act (DAFWA 2016)

Category Description

C1 Exclusion
Not established in Western Australia and control measures are to be taken, including border checks, 
in order to prevent them entering and establishing in the State.

C2 Eradication
Present in Western Australia in low enough numbers or in sufficiently limited areas that their 
eradication is still a possibility.

C3 Management 
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Category Description

Established in Western Australia but it is feasible, or desirable, to manage them in order to limit their 
damage. Control measures can prevent a C3 pest from increasing in population size or density or 
moving from an area in which it is established into an area which currently is free of that pest.

Table 6: Keeping categories of declared pest species listed under the BAM Act (DAFWA 2016)

Category Description

Prohibited Can only be kept under a permit for public display and education purposes, and/or genuine scientific 
research, by entities approved by the state authority.

Exempt No permit or conditions are required for keeping. 

Restricted Organisms which, relative to other species, have a low risk of becoming a problem for the 
environment, primary industry or public safety and can be kept under a permit by private 
individuals.
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Literature

The main literature used for identifying fauna and fauna habitats is listed in Table 7 below.

Table 7: Standard literature used for identifying fauna species and habitats.

Conservation 
Code

Category

Birds Johnstone and Storr (1998b), Johnstone and Storr (1998a), Pizzey and Knight (2012), Slater et al. (2003)

Mammals Menkhorst and Knight (2011), Triggs (2003)

Amphibia Tyler and Doughty (2009),  Bush et al. (2002)

Reptiles Bush et al. (2002)



Additional Background Information
     

     Version: EMRG_FReport_Appendix (V011)

References

General references

Department of Biodiversity, Conservation and Attractions (DBCA) 2018, Threatened and Priority Fauna List 
15 February 2018, Perth.

Department of Biodiversity Conservation and Attractions (DBCA) 2019, Conservation Codes for Western 
Australian Flora and Fauna - last updated 3 January 2019.





Appendix B 
Black Cockatoo Foraging Plants



















Re
fe
re
nc

es
De

pa
rt
m
en

to
ft
he

En
vi
ro
nm

en
ta

nd
En

er
gy

(D
oE

E)
20

17
,�
Re

vi
se
d
dr
af
tr
ef
er
ra
lg
ui
de

lin
e
fo
rt
hr
ee

th
re
at
en

ed
bl
ac
k
co
ck
at
oo

sp
ec
ie
s:
Ca

rn
ab

y�
s
Co

ck
at
oo

,B
au

di
n�
s
Co

ck
at
oo

an
d
th
e
Fo

re
st

Re
d

ta
ile

d
Bl
ac
k
Co

ck
at
oo

,C
om

m
on

w
ea

lth
of

Au
st
ra
lia
.

De
pa

rt
m
en

to
fS

us
ta
in
ab

ili
ty
,E

nv
iro

nm
en

t,
W
at
er
,P

op
ul
at
io
n
an

d
Co

m
m
un

iti
es

(D
SE

W
Pa

C)
20

12
,E
PB

C
Ac

tr
ef
er
ra
lg
ui
de

lin
es

fo
rt
hr
ee

th
re
at
en

ed
bl
ac
k
co
ck
at
oo

sp
ec
ie
s,
Au

st
ra
lia
n

G
ov

er
nm

en
t,
Ca

nb
er
ra
.

G
ro
om

,C
.2

01
1,

Pl
an

ts
U
se
d
by

Ca
rn
ab

y'
s
Bl
ac
k
Co

ck
at
oo

,D
ep

ar
tm

en
to

fE
nv

iro
nm

en
ta

nd
Co

ns
er
va
tio

n,
Pe

rt
h.

G
ro
om

C.
J,

M
aw

so
n
P.

R
,R

ob
er
ts

J.
D.

an
d
M
itc

he
ll
N
.J
.2

01
4,

M
ee

tin
g
an

ex
pa

nd
in
g
hu

m
an

po
pu

la
tio

n�
s
ne

ed
s
w
hi
ls
tc

on
se
rv
in
g
a
th
re
at
en

ed
pa

rr
ot

sp
ec
ie
s
in

an
ur
ba

n
en

vi
ro
nm

en
t,
W
IT

Tr
an

sa
ct
io
ns

on
Ec
ol
og

y
an

d
Th

e
En

vi
ro
nm

en
t,
19

1:
11

99
12

12
.Jo

hn
st
on

e,
R.

E.
an

d
St
or
r,
G
.M

.1
99

8,
H
an

db
oo

k
of

W
es
te
rn

Au
st
ra
lia

n
Bi
rd
s.
Vo

lu
m
e
1

N
on

Pa
ss
er
in
es

(E
m
u
to

Do
lla

rb
ird

),
W
es
te
rn

Au
st
ra
lia
n
M
us
eu

m
,P

er
th
.

Jo
hn

st
on

e,
R.

E.
an

d
Ki
rk
by

,T
.1

99
9,

Fo
od

of
th
e
Re

d
ta
ile

d
Fo

re
st

Bl
ac
k
Co

ck
at
oo

Ca
ly
pt
or
hy

nc
hu

s
ba

nk
si
in

as
o
in

W
es
te
rn

Au
st
ra
lia
,W

es
te
rn

Au
st
ra
lia
n
N
at
ur
al
is
t,
22

:1
67

17
8.

Jo
hn

st
on

e,
R.

E.
an

d
Ki
rk
by

,T
.2

00
8,

Di
st
rib

ut
io
n,

st
at
us
,s
oc
ia
lo

rg
an

is
at
io
n,

m
ov

em
en

ts
an

d
co
ns
er
va
tio

n
of

Ba
ud

in
's
co
ck
at
oo

(C
al
yp

to
rh
yn

ch
us

ba
ud

in
ii)

in
So

ut
h
w
es
tW

es
te
rn

Au
st
ra
lia
,

Re
co
rd
s
of

th
e
W
es
te
rn

Au
st
ra
lia
n
M
us
eu

m
,2

5:
10

7
11

8.
Jo
hn

st
on

e,
R.

E.
an

d
St
or
r,
G
.M

.1
99

8,
H
an

db
oo

k
of

W
es
te
rn

Au
st
ra
lia
n
Bi
rd
s.
Vo

lu
m
e
1

N
on

Pa
ss
er
in
es

(E
m
u
to

Do
lla
rb
ird

),
W
es
te
rn

Au
st
ra
lia
n
M
us
eu

m
,P

er
th
.

Jo
hn

st
on

e,
R.

E.
,J
oh

ns
to
ne

,C
.a
nd

Ki
rk
by

,T
.2

01
0,

Bl
ac
k
Co

ck
at
oo

s
on

th
e
Sw

an
Co

as
ta
lP

la
in
:C

ar
na

by
�s
Co

ck
at
oo

(C
al
yp

to
rh
yn

ch
us

la
tir
os
tr
is
),
Ba

ud
in
�s
Co

ck
at
oo

(C
al
yp

to
rh
yn

ch
us

ba
ud

in
ii)

an
d

th
e
Fo

re
st

Re
d
ta
ile

d
Bl
ac
k
Co

ck
at
oo

(C
al
yp

to
rh
yn

ch
us

ba
nk

si
in

as
o)

on
th
e
Sw

an
Co

as
ta
lP

la
in

(L
an

ce
lin

�D
un

sb
or
ou

gh
),
W
es
te
rn

Au
st
ra
lia
.S
tu
di
es

on
di
st
rib

ut
io
n,

st
at
us
,b

re
ed

in
g,

fo
od

,
m
ov

em
en

ts
an

d
hi
st
or
ic
al

ch
an

ge
s.
,D

ep
ar
tm

en
to

fP
la
nn

in
g,

W
es
te
rn

Au
st
ra
lia
.

Jo
hn

st
on

e,
R.

E.
,K

irk
by

,T
.a
nd

Sa
rt
i,
K.

20
17

,T
he

di
st
rib

ut
io
n,

st
at
us

m
ov

em
en

ts
an

d
di
et

of
th
e
fo
re
st

re
d
ta
ile

d
bl
ac
k
co
ck
at
oo

in
th
e
so
ut
h
w
es
tw

ith
em

ph
as
is
on

th
e
gr
ea

te
rP

er
th

re
gi
on

,
W
es
te
rn

Au
st
ra
lia
,T

he
W
es
tA

us
tr
al
ia
n
N
at
ur
al
is
t,
30

(4
):
19

3
21

9.
Sa
un

de
rs
,D

.A
.1

97
9,

Di
st
rib

ut
io
n
an

d
ta
xo
no

m
y
of

th
e
w
hi
te

ta
ile

d
an

d
ye
llo

w
ta
ile

d
Bl
ac
k
Co

ck
at
oo

s
Ca

ly
pt
or
hy

nc
hu

s
sp
p.
,E

m
u,

79
(2
15

22
7)
.

CB
C=

Ca
rn
ab

y'
s
co
ck
at
oo

,B
BC

=B
au

di
n'
s
co

ck
at
oo

an
d
FR

TB
C=

Fo
re
st
re
d
ta
ile

d
bl
ac
k
co
ck
at
oo



Appendix C 
Black Cockatoo Habitat Quality Assessment (Emerge 2020)



 

 

  



Page 1

Black Cockatoo Habitat Quality Assessment

     EMERGE_BC_Quality_Appendix (V004)

Introduction
As part of environmental impact assessment and offset calculation, the Department of Agriculture, 
Water and the Environment (DAWE) requires that a score out of ten is provided for the overall 
quality of back cockatoo habitat within a site (DAWE 2020). DAWE does not provide a methodology 
for scoring habitat quality, specifying instead that an assessment of quality should be undertaken by
an experienced technical expert (DSEWPaC 2012).

Emerge Associates (Emerge) have developed this method to provide a systematic assessment of 
overall black cockatoo habitat quality. Black cockatoo habitat is conventionally separated into
breeding, roosting and foraging categories. Our method assesses and scores the quality of breeding, 
roosting and foraging habitat separately and then provides an overall quality score (out of ten) based 
on the highest score determined for the respective habitat categories.

Methodology
The International Organization for Standardization defines quality degree to which a set of 
inherent characteristics fulfils requirements (ISO 9000 2020). Developing an objective scoring system 
for quality is therefore challenging, as quality is both relative and, to some extent, subjective. An 
ecological value like habitat may also have a wide range of characteristics, with varying relevance to 
the requirements of a species and that may be independent, interdependent or contrasting with 
other characteristics, such that habitat quality must be assessed holistically to be properly 
understood.

The three categories of black cockatoo habitat are intrinsically linked in that breeding and roosting 
activity is directly related to the availability of foraging and watering resources surrounding nests or 
roosts (Saunders 1990; Shah 2006; Le Roux 2017). Black cockatoos can also move over large 
distances within their range to access breeding and foraging habitat and will not necessarily return to
the same locations within a year or across years (Saunders 1980; Johnstone and Kirkby 2008; 
Johnstone et al. 2017; Peck et al. 2019). Therefore, evaluating the overall quality of black cockatoo 
habitat requires acknowledgement of the relationships between the different habitat categories and 
the potential for use of all habitats within a site, given the condition of each habitat, the sites
location and the history of use of habitat within a site by black cockatoos.

While breeding, roosting and foraging habitat are interrelated, we suggest that the different habitat 
categories should not be scored cumulatively as this can overestimate quality. That is, if a site 
contains multiple categories of habitat it does not necessarily contain greater quality habitat. For 
example, a site that contains a roost is not necessarily of higher overall quality if it also contains 
breeding habitat. 

Alternatively, averaging the scores from all three habitat categories can act to underestimate habitat, 
since certain types of habitat are recorded less frequently than others and therefore their absence 
would act to devalue quality. For example, the likelihood of recording a roost is generally low
compared to recording foraging or breeding habitat but a site that lacks a roost is not necessarily of 
lower overall quality.
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Hence, our scoring system selects the highest habitat category score to represent overall habitat 
quality. Adopting the highest score from any habitat category within a site avoids over or under 
estimating habitat quality because the most important value always drives, or is reflected in, the 
overall score.

To provide a score for each habitat category, t quality components
considered as recommended by DAWE (DAWE 2020):

Site condition condition of a site in relation to the ecological requirements of a 
threatened species or ecological community. This includes considerations such as vegetation 
condition and structure, the diversity of habitat species present, and the number of relevant 

.
Site context relative importance of a site in terms of its position in the landscape, 
taking into account the connectivity needs of a threatened species or ecological community. This 
includes considerations such as movement patterns of the species, the proximity of the site in 
relation to other areas of suitable habitat, and the role of the site in relation to the overall 
population or extent of a species or community
Species stocking rate usage and/or density of a species at a particular site...It 
includes considerations such as survey data for a site in regards to a particular species population 
or, in the case of a threatened ecological community this may be a number of different 
populations. It also includes consideration of the role of the site population in regards to the 
overall species population viability or community extent

A habitat quality assessment should aim to combine current information on the status of black 
cockatoos and habitat characteristics within a site with the best available information regarding the 
status of black cockatoo populations and black cockatoo habitat within areas surrounding a site. 
Black cockatoo habitat assessments for a given site typically allow scope for physical survey of 
areas surrounding a site and so the ability to obtain new information is usually limited to that which 
can be obtained within a site.  Therefore, we considered that, when assessing the above 
components, site condition is best defined from a current survey, site context is best defined from 
literature and relevant databases (Glossop et al. 2011; DPaW 2013; DoEE 2016a, c, b; Peck et al.
2019) and information on species stocking rate is best obtained from a combination of current 
survey, previous survey or databases (Glossop et al. 2011; DPaW 2013; DoEE 2016a, c, b; Peck et al.
2019).

Method
The Habitat Quality Scale provided as Plate 1 outlines the attributes measured within each habitat 
category and quality component. It also shows the associated quality classification (low, moderate or 
high) and score (1-10). 

As shown in the Habitat Quality Scale, the highest scores are reserved for habitat that has active or 
historical roosts or nests as it is considered that the presence of black cockatoos provides the best 
indication of the quality of habitat. Foraging habitat is weighted lower than breeding and roosting 
habitat as the occurrence of roost or nests provides the best confirmation that foraging habitat 
surrounding a site is adequate and therefore worthy of a higher quality score. Therefore, a maximum 
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total of ten is achievable for breeding habitat and a total of eight is achievable for both roosting and 
foraging habitat (refer Plate 1). 

The Habitat Scoring Tool provided as Plate 2 is an Excel spreadsheet document that is used to 
determine a quality score for each habitat category component by answering queries about habitat 
within and surrounding the site. A quality score is calculated for each habitat category by summing 
maximum scores for each query. Because maximum scores are selected, multiple answers may be 
provided for any query where appropriate without exaggerating the quality score. For key confirmed 
habitat such as roosts or nests, the scoring tool ensures that relevant, higher scores are achieved 
irrespective of whether all preceding queries have been answered positively (for example a roost 
always scores 7 or 8 irrespective of whether other quality criteria have been met). 

The highest score from any of the three habitat categories is then adopted as the overall score for 
black cockatoo habitat quality within the site. 
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Plate 2: Black Cockatoo Habitat Scoring Tool
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Appendix G 
Black Cockatoo Habitat Tree Data













Appendix H 
Overall Habitat Quality Assessment
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Black Cockatoo Habitat Quality Assessment Scoring Tool (Carnaby's cockatoo)
Stock Road and Adjacent Lots, Bullsbrook

Answer Potential score Site score Sum

habitat tree(s) with suitable hollow(s) N 2.0 0.0
habitat tree(s) without suitable hollow(s) Y 1.0 1.0

within 6 km of a nest(s) (active, historical or potential) N 1.0 0.0
6 12 km from a nest(s) (active, historical or potential) N 0.5 0.0

>1000 ha of potential foraging habitat Y 3.0 3.0
100 to 1000 ha of potential foraging habitat Y 1.0 1.0

historical nest(s) N 1.0 0

active nest(s) N 3.0 0
potential nest(s) N 1.0 0

Score 4 10.0

2.1 The site contains trees potentially suitable for roosting Y 1.0 1.0
2.2 The site contains a water source or one exists nearby Y 1.0 1.0

within 1 km of a large roost ( 150 individuals) (active or historical) N 1.0 0.0
within 500 m of a small roost (< 150 individuals) (active or historical) N 1.0 0.0

a historical record of a large roost ( 150 individuals) N 2.0 0
a historical record of a small roost (<150 individuals) N 1.0 0

an active record of a large roost ( 150 individuals) N 2.0 0.0
an active record of a small roost (<150 individuals) N 1.0 0.0

Score 2 7.0

50% primary foraging plants N 4.0 0.0
10% to <50% primary foraging plants Y 2.0 2.0

<10% primary foraging plants N 1.0 0.0

within 6 km of a nest(s) (active, historical or potential) N 2.0 0.0
6 12 km from a nest(s) (active, historical or potential) N 1.00 0.0

within 6 km of a roost(s) (active or historical) Y 1.0 1.0
6 12 km from a roost(s) (active or historical) Y 0.5 0.5

abundant evidence of foraging N 2.0 0.0
limited evidence of foraging N 1.0 0.0

Score 3 8.0

SUMMARY
Habitat category Score Habitat quality
Breeding 4 Moderate
Roosting 2 Low
Foraging 3 Low

Overall habitat quality score 4 Moderate
Note:
1. Within the breeding category, a score of 9 applies if an active nest(s) occurs within the site and a score of 10 applies if an active nest(s) and a historical nest(s) occurs within the
site, regardless of the answer to other queries in this category
2. Within the roosting category, a score of 7 applies if a small roost occurs within the site and a score of 8 applies if a large roost occurs within the site, regardless of the answer to
other queries in this category.
3. The final score consists of the highest score from each habitat category
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Black Cockatoo Habitat Quality Assessment Scoring Tool (forest red tailed black cockatoo)
Stock Road and Adjacent Lots, Bullsbrook

Answer Potential score Site score Sum

habitat tree(s) with suitable hollow(s) N 2.0 0.0
habitat tree(s) without suitable hollow(s) Y 1.0 1.0

within 6 km of a nest(s) (active, historical or potential) N 1.0 0.0
6 12 km from a nest(s) (active, historical or potential) N 0.5 0.0

>1000 ha of potential foraging habitat Y 3.0 3.0
100 to 1000 ha of potential foraging habitat Y 1.0 1.0

historical nest(s) N 1.0 0

active nest(s) N 3.0 0
potential nest(s) N 1.0 0

Score 4 10.0

2.1 The site contains trees potentially suitable for roosting Y 1.0 1.0
2.2 The site contains a water source or one exists nearby Y 1.0 1.0

within 1 km of a large roost ( 150 individuals) (active or historical) N 1.0 0.0
within 500 m of a small roost (< 150 individuals) (active or historical) N 1.0 0.0

a historical record of a large roost ( 150 individuals) N 2.0 0
a historical record of a small roost (<150 individuals) N 1.0 0

an active record of a large roost ( 150 individuals) N 2.0 0.0
an active record of a small roost (<150 individuals) N 1.0 0.0

Score 2 7.0

50% primary foraging plants Y 4.0 4.0
10% to <50% primary foraging plants N 2.0 0.0

<10% primary foraging plants N 1.0 0.0

within 6 km of a nest(s) (active, historical or potential) N 2.0 0.0
6 12 km from a nest(s) (active, historical or potential) N 1.00 0.0

within 6 km of a roost(s) (active or historical) Y 1.0 1.0
6 12 km from a roost(s) (active or historical) Y 0.5 0.5

abundant evidence of foraging N 2.0 0.0
limited evidence of foraging N 1.0 0.0

Score 5 8.0

SUMMARY
Habitat category Score Habitat quality
Breeding 4 Moderate
Roosting 2 Low
Foraging 5 Moderate

Overall habitat quality score 5 Moderate
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Note:
1. Within the breeding category, a score of 9 applies if an active nest(s) occurs within the site and a score of 10 applies if an active nest(s) and a historical nest(s) occurs within the
site, regardless of the answer to other queries in this category
2. Within the roosting category, a score of 7 applies if a small roost occurs within the site and a score of 8 applies if a large roost occurs within the site, regardless of the answer to
other queries in this category.
3. The final score consists of the highest score from each habitat category
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