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EXECUTIVE SUMMARY 
Main Roads Western Australia is proposing to construct the Roe Highway and Kalamunda Road 
Interchange. Roe Highway is a strategic freight route linking Kewdale to Perth's north-eastern and 
south-eastern suburbs. Main Roads is now proposing to improve safety and enhance freight 
efficiency through the construction of a grade separation at the intersection. 

The proposal involves an upgrade of the Roe Highway and Kalamunda Road intersection to 
construct a grade separated interchange, with the proposed works including: 

 Realignment of Roe Highway.
 Lowering of the realigned section of Roe Highway at the intersection with Kalamunda Road.
 Construction of a bridge to carry Kalamunda Road over Roe Highway.
 Realignment of a section of Kalamunda Road to suit the new bridge.
 Construction of new principal shared path to the east of the new Roe Highway alignment.

As the proposal was considered to have a significant impact on matters of national environmental 
significance, Main Roads was required to prepare Prelimininary Documentation to inform the 
assessment of the relevant impacts of the proposed action.   

This report presents additional information to allow the Department of the Environment and Energy 
to assess the preliminary documentation for the Roe Highway and Kalamunda Road Interchange 
Upgrade (EPBC 2018/8316, the proposed action).   

Main Roads is proposing to clear up to 8.33 ha of Black Cockatoo habitat that consists of largely 
Degraded condition vegetation that was planted 35 years ago. The proposed action will impact:  

 249 breeding habitat trees without hollows.
 One small hollow (not suitable sized).
 No trees with suitably sized hollows will be impacted.

Given the avoidance and minimising measures to be implemented during design and construction 
of the proposal, the indirect impacts on Black Cockatoos from the proposed action will not be 
significant. 

Main Roads has developed a Construction Environmental Management Plan to be implemented 
during construction.  The measures contained with the plan will reduce the likelihood of spreading 
weeds and dieback, mortality due to construction activities and unauthorised clearing of Black 
Cockatoo habitat. 

The action is considered to be consistent with Black Cockatoo Recovery Plans and Conservation 
Advice. 

Although the vegetation is mostly degraded vegetation that consists of 35 year old revegetation, 
conservatively, Main Roads has concluded that the proposed action has the potential to cause 
significant residual impacts.  Accordingly, Main Roads is proposing to mitigate the loss of foraging 
habitat through provision of a direct offset by acquiring 39 ha of Lot 2039 in Hoddy Well, in the Shire 
of Northam.  The proposed offset site contains mostly Excellent condition native vegetation that is 
used by all three Black Cockatoo species.   
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1 INTRODUCTION 
Main Roads Western Australia (Main Roads) is proposing to construct the Roe Highway and 
Kalamunda Road Interchange (the proposal). Roe Highway is a strategic freight route linking 
Kewdale to Perth's north-eastern and south-eastern suburbs. The Roe Highway and Kalamunda 
Road intersection is one of the last remaining signalised intersections on Roe Highway. In recent 
years the intersection has become heavily congested. Main Roads proposes to improve safety and 
enhance freight efficiency through the construction of a grade separation at the intersection. 

The proposal will involve an upgrade of the Roe Highway and Kalamunda Road intersection to 
construct a grade separated interchange, see Figure 1. The proposal is located within the Shire of 
Kalamunda, approximately 12 km east of Perth, Western Australia. 

The proposed works include: 
 Realignment of Roe Highway.
 Lowering of the realigned section of Roe Highway at the intersection with Kalamunda Road.
 Construction of a bridge to carry Kalamunda Road over Roe Highway.
 Realignment of a section of Kalamunda Road to suit the new bridge.
 Construction of a new principal shared path to the east of the new Roe Highway alignment.

1.1 Purpose and Scope 

On 21 December 2018, a delegate of the Minister for the Environment determined that the proposed 
action was a controlled action and that it will be assessed by preliminary documentation.  In the 
decision advice, the Department of the Environment and Energy (DEE) advised it considered the 
proposed action likely to have a significant impact on matters of national environmental significance 
including: 

 Carnaby’s Cockatoo (Calyptorhynchus latirostris).
 Baudin’s Cockatoo (Calyptorhynchus baudinii).
 Forest Red-tailed Black Cockatoo (FRTBC, Calyptorhynchus banksii naso).

On 16 January 2019, DEE requested additional information to inform the assessment of the relevant 
impacts of the proposed action.   

This report presents additional information to allow DEE to assess the preliminary documentation 
for the Roe Highway and Kalamunda Road Interchange Upgrade (EPBC 2018/8316, the proposed 
action).   

The structure and content of this report is aligned with DEE’s request for additional information. 

1.2 Proponent 
The proponent for the proposal is the Commissioner of Main Roads and formal contact details are: 

Proponent Commissioner of Main Roads 
Main Roads Western 
Australia PO Box 6202 
East Perth WA 6002 

ABN/ACN 50 860 676 021 
Project Key Contact Elizabeth Johnston 

Senior Environmental Officer 
Infrastructure Delivery Directorate 
Main Roads Western Australia 
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1.3 Development Envelope Amendment 
Since the referral of the proposed action in October 2018, a review of the development envelope 
has identified the ability to reduce the size of the envelope, with the south-west corner of the 
envelope being modified near the Maida Vale Road intersection.  This modification will result in the 
avoidance of trees where there was evidence of Baudin’s Cockatoo foraging activity, see Figure 1. 

1.4 Cockatoo Impact Amendment 
Following the amendment to the development envelope, a revised assessment against impacts to 
Black Cockatoo foraging and breeding habitat was completed. The habitat assessment within the 
referral document was based on a survey conducted by 360 Environmental (2018). To ensure the 
proposal’s impacts on Black Cockatoos were well understood, additional habitat assessments were 
undertaken by Strategen (Appendix A) and by Tony Kirkby (Appendix B).  
 
The surveys conducted by Strategen and Tony Kirkby identified areas of additional Black Cockatoo 
foraging habitat within the development envelope that were not included in the original assessment 
(Figure 2a and 2b). The total area of Black Cockatoo foraging habitat impacted has increased 
following the reassessment. The total impact to Black Cockatoo foraging habitat has increased from 
7.38 ha to 8.33 ha. This increase of 0.95 ha of foraging habitat within the development envelope was 
associated with uncertainty regarding the definition of foraging habitat.  To be conservative, Main 
Roads has presented a worst case scenario regarding Black Cockatoo foraging habitat impacts. 
 
Although the amount of foraging habitat within the development envelope has increased, the area 
of the development envelope has actually reduced, with the development envelope reducing at the 
southern end of the project.  This reduction in area has resulted in the total number of potential 
breeding habitat trees, all without hollows, reducing from 253 trees to 249 trees.  
 
 



Figure 1: Location of the Roe Highway and Kalamunda Road Upgrade Proposal

Path: Q:\Consult\2019\MRO\MRO19008\01_GIS_documents\ArcMap_documents\MRO19008_G016_RevA.mxd
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2 PRELIMINARY DOCUMENTATION 
A summary of the information requested as part of the Preliminary Documentation and the 
corresponding section in this report is provided below in Table 1. 

Table 1: Information requested for preliminary documentation and corresponding 
section in this report 

Information Requested Section 

Listed Threatened Species and Ecological Communities 

1. The Department notes that habitat surveys for Black Cockatoos have been undertaken.
Please present an analysis of the quality and quantity of breeding, roosting and foraging
habitat within the project area (as defined in the referral, referral attachments and
subsequent correspondence), including any evidence of use by Black Cockatoos. This
should include:
a. Total number of Black Cockatoo potential breeding trees (suitable tree species with a

DBH of 500 mm or greater).
b. Total number of hollows and trees with hollows.
c. Total number of hollows suitable for Black Cockatoos.
d. Total area of foraging habitat each species of Black Cockatoo.

Section 
3.4 

2. Identify and discuss the potential direct and indirect impacts of the proposed action on
Black Cockatoos within and adjacent to the project area.

Section 
3.5 

3. Please provide discussion on any proposed mitigation or management measures to be
implemented prior to, during and post clearing to manage potential direct and indirect
impacts of the proposed action on Black Cockatoos and their habitat. Demonstrate that
proposed measures are specific, measurable, achievable, realistic and time-bound
(SMART). Please include discussion on the efficacy of proposed mitigation/management
measures.

Section 
3.6 

4. Taking into consideration the proposed mitigation and management measures and the
principles of ecologically sustainable development please provide an assessment that
discusses why the environmental impacts of the proposed action on Black Cockatoos
should be considered acceptable under the EPBC Act.

Section 
4 

5. For the species discussed above, demonstrate how the proposed action:
a. is not inconsistent with any relevant Recovery Plans or Threat Abatement Plans,

including, but not limited to:
i. Forest Black Cockatoo (Baudin's Cockatoo Calyptorhynchus baudinii and Forest

Red-tailed Black Cockatoo Calyptorhynchus banksia naso) Recovery Plan, 2008.
ii. Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan, 2013.
iii. Threat Abatement Plan for Disease in Natural Ecosystems Caused by

Phytophthora cinnamomi, 2014.
b. Has regard to any relevant Conservation Advice, including, but not limited to:

i. Approved Conservation Advice for Calyptorhynchus banksia naso (Forest Red-
tailed Black Cockatoo), 2009.

ii. Conservation Advice Calyptorhynchus baudinii Baudin's cockatoo, 2018.

Section 
4.4 

Offsets 
6. In the event that impacts cannot be avoided or mitigated, please provide details on any

offsets proposed to compensate for any significant residual impacts to Black Cockatoos,
including the:
a. Type of offsets proposed.
b. Extent to which the proposed offset actions correlate to, and adequately compensate

for, the significant residual impacts of the proposed action on the protected matter.
c. Suitability of the location of any proposed offset site for the protected matter.
d. Conservation gain to be achieved by the offset i.e. positive management strategies

that improve the site or averting the future loss, degradation or damage of the
protected matter.

e. Time it will take to achieve the proposed conservation gain.
f. Level of certainty that the proposed offset will be successful.

Section 
5 
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g. Current land tenure of any proposed offset and the method of securing and managing
the offset for the life of the impact.

7. Demonstrate how the proposed action is consistent with the Environment Protection and
Biodiversity Conservation Act 1999 Environmental Offsets Policy, October 2012.

Section 
5.8 

Economic and Social Matters 

8. Please provide further detail on the social and economic costs and/or benefits of
undertaking the proposed action, including the:
a. Basis for any estimations of costs and/or benefits.
b. Potential employment opportunities expected to be generated at each phase of the

proposed action.
c. Details of any public and stakeholder consultation activities, including the outcomes.

Section 
6 
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3 LISTED THREATENED SPECIES AND ECOLOGICAL 
COMMUNITIES – BLACK COCKATOOS 
3.1 Carnaby’s Cockatoo 
Carnaby’s Cockatoo is listed as Endangered under the EPBC Act and Schedule 1 under the WC 
Act. The species is endemic to the south-west of Western Australia. Its range and abundance has 
significantly reduced due to land clearing for agriculture, forestry and urban development. It faces 
continuing threats on the Swan Coastal Plain (SCP) as important feeding habitat is cleared.  

Carnaby’s Cockatoos breed in eucalypt woodlands between the Stirling Range and Three Springs. 
The proposal is located just outside the known breeding range of the Carnaby’s Cockatoos (DotE, 
2012). The species nests in hollows in live or dead trees of Eucalyptus salmonophloia (Salmon 
Gum), E. wandoo (Wandoo), E. gomphocephala (Tuart), E. marginata (Jarrah), E. rudis (Flooded 
Gum), E. loxophleba subsp. loxophleba (York Gum), E. accedens (Powderbark), E. diversicolor 
(Karri) and Corymbia calophylla (Marri).  

The closest known breeding site to the proposal is located approximately 25 km east in the Darling 
Range (Johnstone, Johnstone and Kirby, 2011). There has been a shift in the breeding range of this 
species further west and south since the middle of last century.  A more rapid transgression in the 
past 10 to 30 years has shown their range to be moving into the Jarrah Marri forests of the Darling 
Scarp and the Tuart forests of the SCP (Johnstone and Kirkby, 2009). 

Breeding success for Carnaby’s Cockatoo is largely dependent on suitable feeding habitat adjacent 
to the nest site, to provide the necessary food for the survival of the chick. Breeding individuals 
forage no more than approximately 20 km from their nesting hollows, so having sufficient foraging 
resources close to breeding areas (particularly within a 12 km radius) is critical to its breeding 
success.  

The species is a post-nuptial nomad with many individuals spending the non-breeding season on 
the SCP (including the Perth metropolitan region) from December to July. Some non-breeding 
individuals (usually juveniles) will remain on the SCP during the breeding season. On the SCP, 
important foraging species consist of Banksia attenuata, B. menziesii, B. grandis, B. ilicifolia, B. 
sessilis, B. prionotes, Marri, Jarrah and non-native Pinus species (Valentine and Stock, 2008; 
Higgins, 1999). 

3.2 Baudin’s Cockatoo 
Baudin’s Cockatoo is listed as Endangered under the EPBC Act. This species is distributed through 
the south-western humid and subhumid zones, from the northern Darling Range and adjacent far 
east of the SCP (south of the Swan River), south to Bunbury and across to Albany (Johnstone and 
Kirkby 2011). Baudin’s Cockatoo rarely occurs near the coast north of Mandurah, and rarely occurs 
north of the Swan River (Johnstone and Kirkby 2008; Johnstone and Storr 1998). Baudin’s Cockatoo 
usually occur in small flocks of up to 30, or occasionally up to 50 and rarely in aggregations of up to 
1,200 (Johnstone and Kirkby 2008). Baudin’s Cockatoo is distinguished from Carnaby’s Cockatoo 
by its longer bill and slightly different call.  

This species forages primarily in Eucalypt forest, where it feeds on Marri seeds, flowers, nectar and 
buds. They also feed on a wide range of seeds of Eucalypt, Banksia, Hakea and Pines (Pinus sp.) 
as well as fruiting apples and pears and beetle larvae from under the bark of trees (Johnstone and 
Kirkby 2008; Johnstone and Storr 1998). Baudin’s Cockatoo forages at all levels of the forest from 
the canopy to the ground, often feeding in the understorey on proteaceous trees and shrubs, 
especially Banksia, and in orchards both in trees and on dropped or fallen fruit on the ground. 

Baudin’s Cockatoo has been recorded breeding in deep south-west, north to the Whicher Range 
and Lowden and also isolated records at Wungong Catchment, Serpentine (hills area) and east to 
Kojonup and near Albany (Johnstone and Kirkby 2008). They nest in large, mostly vertical, hollows 
of Karri, Marri, Wandoo, and Bullich (E. megacarpa). Baudin’s Cockatoos display strong pair bonds 
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are monogamous and most likely mate for life (Johnstone and Kirkby 2008). The pair remains 
together all year round except when the female is incubating and brooding. Both adults play a part 
in selecting the nest hollow, but only the female is responsible for renovation and preparing the 
hollow for breeding. Preparation of the hollow consists of chewing around the entrance of the hollow 
and down one part of the interior wall. Pairs have also been recorded prospecting for hollows in most 
months and also outside the breeding range (Johnstone and Kirkby 2008). 

3.3 Forest Red-tailed Black Cockatoo 
The FRTBC is listed as Vulnerable under the EPBC Act. This subspecies is endemic to the south-
west of Western Australia. It displays erratic breeding activity in the summer and winter seasons 
(Kirkby 2018). These birds primarily nest in large hollows of Marri, Jarrah, Wandoo, Bullich, Tuart 
and Karri (Johnstone and Kirkby 2009). The diet of the FRTBC primarily consists of seeds of Marri, 
Jarrah, Blackbutt, Karri, Sheoak (Allocasuarina fraseriana), Snottygobble (Persoonia longifolia) and, 
in recent times, the seeds of Cape Lilac (Johnstone and Kirkby 2009).  

3.4 Habitat Assessment 
Strategen (2018) conducted a Black Cockatoo habitat assessment for the proposal, which included 
a survey of foraging and breeding habitat, see Appendix A.  Strategen (2018) assessed foraging 
habitat quality with regard to the referral guidelines for three threatened Black Cockatoo species 
(DSEWPaC 2012).  The habitat assessment was undertaken on 29 and 30 January 2018, with an 
additional inspection of hollows on 30 August 2018. 

The Strategen (2018) Black Cockatoo habitat assessment was undertaken by experienced 
zoologists in accordance with relevant Commonwealth guidance.  A follow up habitat assessment 
by specialist ornithologist Tony Kirkby was undertaken in February 2019.  The follow-up habitat 
assessment report (Kirkby 2019) is presented in Appendix B. 

3.4.1 Breeding Habitat 
Black cockatoo breeding habitat is considered to consist of those species of trees known to support 
breeding within the range of the species, which either have a suitable nest hollow or are of a suitable 
diameter at breast height (DBH) to develop a nest hollow (being greater than 500 mm DBH for most 
Eucalypts or 300 mm in the case of Wandoo and Salmon Gum). 

Strategen (2018) identified potential breeding trees within the development envelope, based on the 
criteria of >500 mm DBH for Jarrah, Marri and Tuart or >300 mm for Wandoo, which are presented 
in Table 2 and Figures 2a and b.   

The majority of these trees are young, being planted about 35 years ago, and not expected to 
comprise potential breeding trees for a period of at least 100 years.  

Table 2: Large diameter native species trees within the development envelope 

Tree 
species 

Trees with 
suitable DBH 

Trees containing 
hollows 

Hollows Hollows potentially suitable for 
Black Cockatoos 

Jarrah 27 1 1 nil 
Marri 192 0 0 nil 
Tuart 7 0 0 nil 
Wandoo 23 0 0 nil 
Total 249 1 1 nil 

No trees with suitably sized hollows occur within the development envelope. 

Main Roads commits to clearing no more than 249 of Jarrah, Marri or Tuart trees of >500 m DBH or 
Wandoo >300 mm DBH, with no clearing of trees with suitably sized hollows. 
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3.4.1.1 Breeding Habitat Quality Analysis 
Kirkby (2019) noted that the majority of Jarrah, Marri or Tuart trees of >500 mm DBH or Wandoo 
>300 mm DBH in the development envelope were planted around 35 years ago, which occurred 
following construction of Roe Highway (see Figures 3 and 4).  The trees, though young, have a large 
diameter possibly as a result of growing along a road verge outside a natural forest environment and 
competition with other trees.  Kirkby (2019) assessed the trees within the development envelope as 
not sufficiently mature to form hollows, a process which is estimated to occur between the age of 
120-400 years with a mean of approximately 220 years (Johnstone et al 2013).   
 
Accordingly, the majority of Jarrah, Marri or Tuart trees of >500 mm DBH or Wandoo >300 mm DBH 
within the development envelope are not expected to comprise potential breeding trees for a period 
in the order of 100 years.   
 
Kirby (2019) noted the following with respect to known breeding records: 

 FRTBC: closest record is 4 km to the east at Kalamunda National Park, which is surrounded 
by large areas of remnant vegetation comprising Black Cockatoo habitat. 

 Baudin’s Cockatoo: known to breed in low numbers at the Wungong Catchment, 35 km to 
the south-east. 

 Carnaby’s Cockatoo: closest record is 21 km to the south-east at Canning National Park.   
 

The findings are consistent with research that key breeding areas for FRTBC are within Jarrah-Marri 
forest of the Darling Scarp/Plateau with only limited records on the SCP (e.g. at Murdoch University) 
(Johnstone et al 2017). Key breeding areas for Baudin’s Cockatoo are within the southern Jarrah, 
Marri and Karri forests south of the Perth metropolitan area (Johnstone and Kirkby 2008).  Carnaby’s 
Cockatoo traditionally bred in the Wheatbelt region in smooth barked Eucalypts (e.g. Salmon Gum 
or Wandoo), but has expanded to Jarrah-Marri forest along the Darling Scarp and to Tuart forest on 
the SCP (DPaW 2013). 
 
As presented in Table 2, the majority of trees with suitable DBH were identified within the 
development envelope are Marri species.   Based on the immaturity of the Jarrah, Marri or Tuart 
trees of >500 mm DBH or Wandoo >300 mm DBH (which are not expected to form potential 
breeding trees for at least 100 years) and that the location of the proposal is a substantial distance 
away from known breeding areas in the Jarrah-Marri forest, Wheatbelt and Tuart forest, the 
development envelope is not considered to represent breeding habitat for Black Cockatoos. 
 
3.4.2 Foraging Habitat 
Table 3 presents the Black Cockatoo foraging habitat within the concept design footprint, based on 
the Strategen (2018) assessment.  Main Roads commits to clearing no more than 8.33 ha of foraging 
habitat for Carnaby’s Cockatoo, Baudin’s Cockatoos and FRTBC, within the development envelope.   
 
Table 3: Black cockatoo foraging habitat within the concept design footprint 

Habitat Carnaby’s Cockatoo 
(ha) 

Baudin’s Cockatoo 
(ha) 

FRTBC 
(ha) 

Quality Foraging Habitat 0.22 0.22 8.33 
Low Quality Foraging Habitat 8.11 8.11 0.0 

Total habitat 8.33 8.33 8.33 
 
 
  



Figure 2a: Black Cockatoo foraging and potential breeding habitat

Path: C:\GIS\Consult\2019\MRO\MRO19008\01_GIS_documents\ArcMap_documents\MRO19008_G011_RevA.mxd
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Figure 2b: Black Cockatoo foraging and potential breeding habitat
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Figure 3: Aerial imagery prior to construction of 
Roe Highway August 1981

Legend
Roe/Kalamunda Interchange Development Envelope

o

0 490245
Meters



Figure 4: Aerial imagery post construction of 
Roe Highway August 1985
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3.4.2.1 Foraging Habitat Quality Analysis 
Kirkby (2019) confirmed that the development envelope (with the exception of the median strip) 
comprises foraging habitat for FRTBC, based on the abundance of recent residues and 
visual/auditory observations, with FRTBC usage observed to increase in late January as flocks move 
from the hills areas to the east.   

Kirkby’s (2019) findings are consistent with previous research that a portion of the population of 
FRTBC occupying the western edge of the Darling Scarp have expanded their foraging range west 
onto the SCP (Johnstone et al 2017).  This expansion has primarily occurred as the species has 
moved to foraging on the introduced Cape Lilac (Melia azedarach). Kirkby concluded that, given the 
abundance of residues from FRTBC, the survey area appears to be an important foraging area 
FRTBC. 

Kirkby (2019) assessed the survey area as less important foraging habitat for Baudin’s Cockatoos, 
based on older foraging residues and lack of observations, as expected given the species occupies 
or moves to/from southerly breeding areas over the September-February period (Johnstone and 
Kirkby 2008).    

Kirkby (2019) noted very limited foraging by Carnaby’s Cockatoo, with a small quantity of old Marri 
residues at a single tree, small amounts of residues of Banksia at four areas, and no observations. 
The findings are expected given the Completely Degraded condition of the vegetation and the lack 
of proteaceous understorey favoured by Carnaby’s Cockatoo, and the foraging activity of FRTBC. 
Black Cockatoos typically avoid key foraging areas of other Black Cockatoo species (Warren K. 
2019, Murdoch University, 7 February pers. comm.). 

Foraging habitat within the development envelope predominantly (>95%) comprises vegetation 
planted around 35 years ago after the construction of Roe Highway (see Figures 3 and 4).  The 
vegetation is predominantly (83.1%) in a Completed Degraded condition devoid of a native mid or 
understorey (360 Environmental 2018), which reflects the historic cleared condition and disturbance 
during construction of Roe Highway.   

Of the 16.9% of remaining vegetation that isn’t Completely Degraded, 16.3% is in a Degraded to 
Completely Degraded condition with limited to no understorey (360 Environmental 2018).  Figures 5 
and 6 present an example of planted Marri vegetation in Completed Degraded condition within the 
development envelope.  Only 0.6% or 0.22 ha of vegetation within the development envelope is 
classed as Excellent to Good condition, being relatively intact remnant vegetation (360 
Environmental 2018).   

The development envelope has been planned to avoid remnant vegetation of Excellent to Very Good 
condition on the western side of the road verge, adjacent to Hawkesvale Reserve, and the eastern 
side of the road verge on the northern extent of the development envelope (see Figure 1). 

The planted vegetation, while providing foraging resources for arboreal feeding by FRTBC and 
Baudin’s Cockatoo, would not provide foraging resources for understorey feeding by Baudin’s 
Cockatoo and particularly Carnaby’s Cockatoo.  This is corroborated by the evidence of feeding and 
occupation by FRTBC, limited evidence of feeding and occupation by Baudin’s Cockatoo and very 
limited evidence of feeding by Carnaby’s Cockatoo.  This is reflected in the foraging evidence by 
Carnaby’s Cockatoo on Banksia (Kirkby 2019), which is restricted to remnant vegetation within the 
development envelope. 

It is noted that the planted vegetation, while providing foraging resources for forest cockatoos, also 
lies adjacent to a highway with existing high traffic volumes which are forecast to substantially 
increase (hence the need for the proposed action to upgrade the highway).  Johnstone et al (2017) 
note an increased incidence and ‘greatly increased’ risk of vehicle strike and mortality of FRTBC with 
their expansion onto the SCP, especially around Perth.  To mitigate this risk, Main Roads now avoids 
or minimises planting of foraging habitat along main roads on the SCP. 
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Figure 5: Example of Completed Degraded planted Marri-Jarrah vegetation within the 
development envelope 

 

 
Figure 6: Example of Completed Degraded planted Marri-Jarrah vegetation within the 
development envelope 

 
The avoidance measures Main Roads has applied to the design of the proposal will result in only a 
small amount (0.22 ha) of quality foraging habitat for all three species of Black Cockatoos in Excellent 
to Good condition expected to be impacted by the proposed intersection upgrade. 
 
Considering the presence of foraging species (particularly Marri and Cape Lilac), the foraging and 
occupation evidence, and location adjacent to habitat on the Darling Scarp, the planted vegetation 
is expected to comprise quality foraging habitat for FRTBC.  As non-remnant, the planted vegetation 
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does not represent habitat critical to the survival or important populations of forest Black Cockatoos 
(DEC 2008).   

Given the lack of an intact understorey of proteaceous species, and the limited evidence of foraging 
and occupation, the planted vegetation is considered to only provide low to medium quality foraging 
habitat for Baudin’s Cockatoo, and low quality foraging habitat for Carnaby’s Cockatoo.   

3.4.3 Roosting Habitat 
Roosting habitat is defined as a suitable tree (generally the tallest) or group of tall trees, native or 
introduced, usually close to an important water source, and within an area of quality foraging habitat 
within the range of the species.  

Kirby (2019) recorded no roosting during the survey, despite observations of FRTBC throughout the 
day and evidence of recent foraging.  In the evening visit, FRTBC were observed to be moving east 
towards established roosting sites in the Darling Scarp (Kirkby 2019).  The findings are consistent 
with research that the FRTBC roost in traditional habitat in Jarrah-Marri forest along the Darling 
Scarp, foraging during the day on the SCP (Johnstone et al 2017).  

No roosts were identified within the development envelope during field survey (Strategen 2018, 
Kirkby 2019).  FRTBC foraging within the development envelope are expected to return to 
established roosting sites on the Darling Scarp, consistent with recent observations (Kirkby 2019) 
and research (Johnstone et al 2017).   

In February 2019, Murdoch University, Western Australia, was consulted regarding Black Cockatoo 
data it had recently collected that could assist in assessing the impact this proposal may have on 
these birds.  Murdoch University GPS tracking data indicated a night roost by Baudin’s Cockatoo in 
August 2015.  Further review of this data suggests there was limited night roosting by Baudin’s 
Cockatoo (one night over a two month period) within the development, with key roosting areas 
occurring in the vicinity but outside of the development envelope, see Figure 7.   

It is noted that The Great Cocky Count data (Birdlife 2017) indicates that more than 36 roosting sites 
were within 12 km of the development, five of which (predominantly FRTBC) were within 1.5 km.   

Based on the above, the development envelope is not expected to comprise important roosting 
habitat. 



Figure 7:  Murdoch University GPS tracking data for Baudin’s Cockatoo – night roosts

Path: Q:\Consult\2019\MRO\MRO19008\01_GIS_documents\ArcMap_documents\MRO19008_G013_RevA.mxd
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3.4.4 Regional Context 
Due to the localised impact of vegetation clearing and the cumulative impact of the urbanisation of 
the SCP, the habitat loss associated with the construction of the upgrade was assessed.  The impact 
of habitat loss on conservation significant fauna at a local and regional scale is provided in Table 4. 

Table 4: Local and regional context of habitat loss for conservation significant fauna 

Species Habitat loss due to the proposal Proportion 
of habitat 
loss at a 
local scale1 

Proportion of 
habitat loss at a 
regional scale2 

Carnaby’s 
Cockatoo 

0.22 ha quality foraging habitat 0.28% 0.0016% 
8.11 ha low quality foraging habitat 
0 ha roosting habitat 
249 breeding habitat trees without hollows 
(suitable DBH) 
0 suitably sized breeding hollows 
0 known breeding hollows 

Baudin’s 
Cockatoo 

0.22 ha quality foraging habitat 0.28% 0.0105% 
8.11 ha low to medium quality foraging habitat 
0 ha roosting habitat 
249 breeding habitat trees without hollows 
(suitable DBH) 
0 suitably sized breeding hollows 
0 known breeding hollows 

Forest Red–
tailed Black 
Cockatoo 

8.33 ha quality foraging habitat 0.28% 0.0041% 
0 ha roosting habitat 
249 breeding habitat trees without hollows 
(suitable DBH) 
0 suitably sized breeding hollows 
0 known breeding hollows 

1 Local Scale represents the amount of Black Cockatoo habitat within 5 km – 2966 ha (Carnaby’s Cockatoo), 2966 ha (Baudin’s 
Cockatoo) and 2966 ha (Red-tailed Black Cockatoo) – Green Growth Plan (DPC 2015) 
2 Bioregional scale represents the amount of Black Cockatoo habitat on the Swan Coastal Plain – 529,893 ha (Carnaby’s 
Cockatoo), 79,050 ha (Baudin’s Cockatoo) and 205,647 ha (Red-tailed Black Cockatoo) – Green Growth Plan (DPC 2015) 

At a regional scale there is approximately 529,893 ha of suitable Carnaby’s Cockatoo habitat on the 
SCP (DPC, 2015). The Green Growth Plan also estimates the FRTBC’s habitat on the SCP to be 
205,647 ha, with there being 79,050 ha of Baudin’s Cockatoo habitat available (DPC, 2015).  

Figures 8 to 10 presents the local context of the proposed action, including potential Black Cockatoo 
habitat mapped by Department of Biodiversity, Conservation and Attractions (DBCA), and reserved 
areas within a 5-10 km distance.   

As presented in Figures 8 to 10, there are large, relatively contiguous areas of remnant vegetation 
comprising Black Cockatoo habitat in the vicinity of the development envelope, including large areas 
protected under Bush Forever within the SCP and protected under DBCA managed lands in the 
Jarrah-Marri forest along the Darling Scarp to the east.   

The clearing of the Black Cockatoo habitat by the proposal represents 0.0105 per cent of the 
available habitat in a bioregional context.   

The clearing of 8.33 ha of mostly degraded planted vegetation, will impact on less than 0.3% of Black 
Cockatoo foraging habitat in the local area.  The impact the clearing of this foraging habitat is not 
considered to be significant at a local nor bioregional level for Black Cockatoos.   



Figure 8:  Carnaby’s Cockatoo Habitat – Local Context

Path: Q:\Consult\2019\MRO\MRO19008\01_GIS_documents\ArcMap_documents\MRO19008_G012_RevA.mxd
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Figure 9:  Baudin’s Cockatoo Habitat – Local Context

Path: Q:\Consult\2019\MRO\MRO19008\01_GIS_documents\ArcMap_documents\MRO19008_G014_RevA.mxd
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Figure 10:  Forest Red-tailed Black Cockatoo Habitat – Local Context
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3.4.4.1 Review of Unpublished Tracking Data 
Murdoch University tagged, released and GPS tracked Black Cockatoos over a four-year period. 
Concern was raised by Murdoch University during the assessment of this proposal regarding the 
potential impacts the proposal may have on a specific flock of Baudin’s Cockatoos.   

The unpublished data comprised coordinate/date/time data for two tagged Baudin’s Cockatoos 
during August-September in 2015, as well as annotated figures presenting inferred key foraging 
areas, key roosts and home range contours.  Murdoch University advised that it considered the GPS 
data was representative of a flock of 50 to 70 or more cockatoos.   

The GPS data indicates that a flock of Baudin’s Cockatoos occupied areas in the vicinity of the 
development envelope over two months in 2015, with predominant occupation (99.0% of data points) 
occurring outside the development envelope.  It is noted that the GPS records within the 
development envelope during the two month monitoring period are limited to three days in August, 
with the data indicating a night roost on the evening of 23 August 2015.  This suggests there is 
limited foraging and roosting habitat within the development envelope, with predominantly overflight 
between adjacent key foraging and roosting areas.   

3.5 Potential impacts 
Main Roads is proposing to clear up to 8.33 ha of Black Cockatoo habitat that consists of largely 
Degraded condition vegetation that was planted 35 years ago.  Given the quality of the habitat to be 
removed and the quality and quantity of habitat in adjacent and nearby areas, it is considered unlikely 
that clearing of this habitat will result in a significant impact.  That being said, as there still the 
potential for the proposal to cause a significant residual impacts to Carnaby’s Cockatoo, FRTBC and 
Baudin’s Cockatoo due to clearing of foraging habitat, the need for an offset has been considered, 
see Section 5. 

The proposed clearing may have the following direct and indirect impacts on Black Cockatoos. 

3.5.1 Direct impacts 
The proposed action will result in the following direct impacts to Black Cockatoos: 

 Clearing of 8.33 ha of quality foraging habitat for FRTBC and 0.22 ha of quality foraging
habitat for Baudin’s Cockatoo and Carnaby’s Cockatoo.  As discussed in Section 3.4.2, this
direct impact is not considered significant.

 Clearing of 8.11 ha of low to medium-quality foraging habitat for Baudin’s Cockatoo, and low
quality foraging habitat for Carnaby’s Cockatoo.

 Clearing of 244 Marri, Jarrah and Tuart trees >500 mm DBH or Wandoo >300 mm DBH
which are of about 35 years of age, do not have existing hollows, and are not expected to be
capable of forming hollows for another 100 years.

 Clearing of five large remnant trees without hollows.
 Clearing of one large remnant tree with an existing hollow that is unsuitable for nesting.
 No clearing of habitat trees with hollows suitable for nesting.
 No clearing of important roost sites.

Ninety nine per cent of the vegetation within the development envelope recorded a vegetation 
condition of Degraded or worse. The clearing for this proposal will not impact on any important 
roosting sites nor any trees that have hollows that are suitable for Black Cockatoo nesting. 

Considering the presence of foraging species (particularly Marri and Cape Lilac), the foraging and 
occupation evidence, and location adjacent to habitat on the Darling Scarp, the planted vegetation 
is expected to comprise quality foraging habitat for FRTBC.  As non-remnant, the planted vegetation 
does not represent habitat critical to the survival or important populations of forest Black Cockatoos 
(DEC 2008).   

Given the lack of an intact understorey of proteaceous species, and the limited evidence of foraging 
and occupation, the planted vegetation is expected to comprise low to medium quality foraging 
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habitat for Baudin’s Cockatoo, and low quality foraging habitat for Carnaby’s Cockatoo (360 
Environmental, 2018; Strategen 2018 and Kirkby, 2019).   

The 0.22 ha of remnant vegetation in Excellent to Good condition includes Banksia species and 
expected to comprise quality foraging habitat for all three species of Black Cockatoos. 

The development envelope offers substantially less value in regard to current breeding habitat, with 
no known suitable hollows being present.  The proposal is unlikely to affect the breeding potential of 
the species in the short term. 

3.5.2 Indirect impacts 
The proposed action may have the potential to cause indirect impacts on Black Cockatoo habitat 
adjacent and in the vicinity of the development envelope.  Of note is Hawkesvale Reserve, located 
adjacent to the north-west end of the development envelope (see Figure 1).  This site is Bush Forever 
site 122 and is a Class A conservation reserve managed by DBCA.   

The development envelope avoids the remnant vegetation within the road reserve, adjacent to 
Hawkesvale Reserve, which substantially reduces the potential construction impact interface with 
the reserve and maintains the highway vehicle activity at the same distance from the reserve. 

Another Bush Forever sites lie several hundred metres or more away from the development 
envelope (360 Environmental 2018).  Other land bordering the development envelope is highly 
disturbed, comprising residential, commercial/rural uses and a golf course (360 environmental, 
2018). 

It is noted that the foraging habitat lies adjacent to a highway with high traffic volumes that are 
forecast to substantially increase, posing an existing and increasing vehicle strike risk to Black 
Cockatoos.  Removal of this habitat is expected to reduce the risk of vehicle strike on FRTBC and 
Baudin’s Cockatoo flocks that use the area. 

The proposed action does not lie over waterways, with the closest waterway (Poison Gully) lying 
approximately 300m to the south of the development envelope and Maida Vale Road (360 
Environmental 2018). 

The proposed action may potentially result in indirect impacts to Black Cockatoos.  These indirect 
impacts are discussed in Table 5. 

The proposed action is not considered to have a significant indirect impact on Black Cockatoos. 

3.6 Mitigation and management measures 

3.6.1 Impact avoidance 
The development envelope and concept design have been planned to minimise the proposal’s 
impacts on the environment, especially impacts on Black Cockatoo habitat.  This has been done by 
limiting disturbance to foraging habitat and by redesign to avoid large diameter native tree species 
where possible.   

Avoidance measures undertaken by Main Roads for this proposal include: 
 Reducing proposal clearing by locating the site office, materials storage areas, construction

vehicles/machinery and access tracks on previously disturbed or cleared areas.
 Constructing two retaining walls to avoid impacts to Black Cockatoo habitat.
 Clearing has been avoided for remnant vegetation on the eastern side of the road reserve,

immediately north-east of the development envelope.
 Clearing has been avoided on the western side of the intersection of Maida Vale Road, to

avoid potential Baudin’s Cockatoo habitat.

The proposed mitigation and management measures to minimise the potential direct and indirect 
impacts of the proposed action are shown in Table 6. 
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Table 5: Potential Indirect Impacts on Black Cockatoos Associated with the Proposal 
and Proposed Mitigation Measures. 

Indirect Impacts on 
Black Cockatoos 

Comments 

Introduction or spread 
of weeds and 
Phytophthora 
cinnamomi (dieback) 
into adjacent planted 
and remnant vegetation 

The road reserve and adjacent areas are mostly disturbed and have been 
highly modified. 

The road reserve is been largely cleared and supports a high volume 
highway.  Main Roads has been effectively managing drainage and weeds in 
the reserve since the 1980s, with Main Roads establishing the environmental 
values within the reserve following the construction of Roe Highway.  

Main Roads will continue to manage the road reserve in the same manner 
that generated the values that are now currently present. Main Roads will 
implement effective weed and dieback management measures to reduce the 
likelihood of spreading these threats.  Given its degraded nature, it will be 
difficult to determine if the proposal is in an area that is dieback infested and 
to control weeds.  Main Roads will implement the following measures: 
 Clean earth-moving machinery of soil and vegetation prior to entering and

leaving the area to be cleared.
 Ensure that no weed or dieback-affected soil, mulch, fill or other material

are brought into an area that is not already affected.
 Restrict the movement of machines and other vehicles to the limits of the

areas to be cleared.
Uncontrolled access or 
clearing of adjacent 
planted and remnant 
vegetation. 

All clearing areas will be marked off prior to clearing to reduce risk of 
unauthorised clearing. 

Construction dust 
emissions and noise 
impacting on fauna 
health. 

Noise, vibration and dust impacts are expected to be nil given no hollows are 
present.  If noise, vibration and dust becomes a nuisance, birds are able to 
relocate to other areas. 

Accidental fires 
impacting adjacent 
planted and remnant 
vegetation. 

Given the cleared nature of the work area, uncontrolled fires are a low risk for 
the proposal. 

Construction vehicle 
strike 

Construction vehicles will be required to follow speed limits. 

The open nature of the area where the proposal is located is expected to 
further reduce the likelihood of vehicle strikes with Black Cockatoos.   

Main Roads is not aware of any instances where Black Cockatoos have 
collided with a vehicle directly associated with a road construction project. 

Impacts on adjacent 
conservation area 

The proposal is located within the metropolitan area and constrained within 
the road reserve. 

Main Roads has modified its proposal to avoid nearby conservation areas 
and areas that contain good quality foraging habitat.  Clearing has been 
avoided for the portion of the development adjacent to Hawkesvale Reserve, 
retaining remnant vegetation and a buffer to the reserve. 

Hawkesvale Reserve is located adjacent to the northern end of the 
development envelope, on the western side of Roe Highway.  No degradation 
of adjacent or nearby conservation areas is expected, as a result of 
implementing the proposal, with the location of road edge alongside the 
reserve remaining unchanged.  

Fragmentation of 
habitat 

The vegetation to be removed is located either side of a high volume 
highway.  The widening of this highway and upgrade of the interchange will 
not fragment any habitat, with largely degraded vegetation adjacent to an 
established highway to be cleared. 
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The measures proposed are Specific, Measurable, Achievable, Relevant and Realistic and 
Timebound.  Auditing of the measures identified with Table 6 will occur during the construction 
period. 

3.6.2 Efficacy of Mitigation Measures 
The measures proposed in Table 6 are standard management measures Main Roads applies to all 
projects of this scale and nature.  Such projects are audited regularly to continually improve the 
effectiveness of the measure that are applied.  Accordingly, through decades of successfully 
implementing such projects, Main Roads considers the mitigation measures proposed will 
effectively manage all risks and ensure compliance with approval related conditions. 

3.6.3 Construction environmental management 
Construction works for the proposed action will managed in accordance with a Construction 
Environmental Management Plan (CEMP), which is presented in Appendix C.  The management 
measures specified within Table 6 are included within the CEMP.  The CEMP requires the 
construction contractor to implement dieback and weed hygiene, including specific management 
controls for Weeds of National Significance (WONS) (Asparagus asparagoides and Opuntia stricta). 
The CEMP also specifies access control fencing for the interface along Hawkesvale Reserve, with 
the retention of remnant vegetation within the road reserve. 
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Table 6: The proposed mitigation and management measures to minimise the potential direct and indirect impacts to Black Cockatoos 

Management 
Objective 

Issue Cause Management Measures 

To avoid 
unauthorised 
impacts to Black 
Cockatoo habitat 

Loss of quality 
habitat 

Clearing of Black Cockatoo habitat 
outside the development envelope. 

 Vegetation to be retained will be clearly marked with flagging on site.
 All clearing areas will be marked with flagging and approved by the Main Roads Superintendent prior to clearing

commencing.
 Additional areas required for construction such as laydown areas, stockpile areas and vehicle turn around, will be

located in areas cleared for permanent works or areas that do not contain Black Cockatoo habitat.  Clearing will be
avoided for any temporary construction activities.

 Temporary fencing to be erected adjacent to Hawkesvale Reserve during construction to prevent unauthorised access
and limited impacts to habitat within the reserve.

Reduced vegetation health or impacts to 
faunal health due to construction dust 
emissions. 

 Water carts and/or surface stabilization measures (e.g. hydro mulch) will be used to minimise dust generated from
cleared areas.

 Dust generating activities will be suspended at the direction of the Construction Contractors Environmental
Representative if deemed too dusty and will not recommence without approval of same.

 Vehicle speeds will be limited to between 40-80 km/hr on site for safety purposes and this will consequently reduce
dust generated.

Damage to foraging habitat from 
accidental fires caused by construction 
activities. 

 All hot work will be undertaken in accordance with Contractor’s hot work procedure. This will be reviewed and
approved by the Main Roads Superintendent prior to work commencing.

 All vehicles, plant and equipment to be fitted with fire extinguishers and restricted to designated cleared areas.
 Fire danger ratings and Shire vehicle movement bans to be observed and the requirements of these implemented.

Spread of weeds 
or disease that 
may degrade 
Black Cockatoo 
habitat in the 
future. 

Growth of listed pest plant species in the 
development envelope during 
construction 
Introduction or spread of weeds and 
disease impacting on vegetation health 
or condition from plant and machinery 
Introduction or spread of weeds and 
disease impacting on vegetation health 
of condition from unauthorised site 
access 

 Declared Plants within the construction site boundary will be treated according to their Control Codes and advice from
DAFWA.

 WoNS and environmental weeds within the construction site boundary will be treated according to the weed control
management outlined by Weeds Australia (http://weeds.ala.org.au/).

 All heavy plant and machinery will be inspected by the contractor prior to entry at the work site and be confirmed to be
clean and free of vegetation and soil material.

 Topsoil from infected or potentially infected Phytophthora dieback area shall be segregated and not used in non-
infected areas.

 Clean on entry (CoE) procedures will be implemented on site, and entry and exit records kept for CoE points.

To avoid injury or 
mortality to Black 
Cockatoos during 
vegetation clearing 
and construction. 

Fauna mortality 
during 
construction 

Vehicle interaction with fauna  Where trees that are known to be Black Cockatoo habitat are retained but are located within 10 m of the edge of the
road seal the risk of fauna strike will be assessed to determine if wildlife hazard signage is required.

 Speed limits between 40-80 km p/hr will be applied throughout the construction site for safety purposes which will
consequently reduce the risk of fauna strikes during construction.

 A list of local wildlife rescue organisations and carers will be maintained on site to contact in the event of fauna injury.
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4 ACCEPTABILITY OF IMPACTS 

4.1 Significance of Impact Assessment 
The criteria used to assess significant impact for conservation significant species often refer to 
‘populations’ and/or ‘important populations’ (e.g. The Commonwealth Significant Impact Guidelines 
1.1 (DotE, 2013)). However, these terms have not been defined for Black Cockatoos, due to the 
mobile and widely-distributed nature of these species, and the variation in flock compositions (e.g. 
between breeding and non-breeding seasons). For Black Cockatoos, it is more appropriate to 
consider significance in terms of impacts on habitat rather than a resident population (DotE, 2012 
and DEE, 2017). 

Species recovery, as defined by the Carnaby’s Cockatoo Recovery Plan (DPaW, 2013), is 
dependent upon stopping the further decline in the distribution and abundance of Carnaby’s 
cockatoo by protecting the birds throughout their life stages and enhancing habitat critical for survival 
throughout their breeding and non-breeding range, ensuring that the reproductive capacity of the 
species remains stable or increases. Habitat critical to the survival of Carnaby’s Cockatoo is defined 
as (DBCA, 2013): 

 Known breeding and nearby feeding habitat.
 Former breeding habitat that has hollows intact.
 Vegetation that provides habitat for feeding, watering and regular night roosting.

Critical habitat for FRTBC and Baudin’s Cockatoo included Marri, Karri and Jarrah forests, 
woodlands and remnants in the south-west of Western Australia receiving more than 600 mm of 
annual average rainfall (DEC, 2008).  

The proposal will result in the clearing of up to 8.33 ha of foraging habitat for Black Cockatoos. Up 
to 249 potential Black Cockatoo breeding trees (DBH >500 mm) without hollows will be cleared for 
the proposal. No hollows of suitable size for Black Cockatoos will be impacted by the proposal. No 
known Black Cockatoo roosting trees will be impacted by the proposal. There are no water sources 
within the development envelope, and there is suitable Black Cockatoo habitat in close proximity to 
water bodies in the local and regional area, which would more likely be considered potential critical 
habitat.  

Habitat critical to the survival of Carnaby’s Cockatoo will not be directly or indirectly impacted by this 
proposal. The proposal is unlikely to impact breeding or the recovery of Carnaby's Cockatoo. 
Furthermore the habitat associated with this proposal does not represent critical habitat for Baudin’s 
Cockatoo nor FRTBC.  

The clearing associated with this proposal equates to a negligible loss of Black Cockatoo foraging 
habitat at both a local and bioregional context. The proposed clearing of native vegetation is 
estimated to remove up 0.0016%, 0.0105% and 0.0041% of mapped Carnaby’s Cockatoo, Baudin’s 
Cockatoo and FRTBC habitat within the bioregion, respectively.  

The proposal will not result in fragmentation of existing habitat. The surveys completed to inform this 
proposal show there are 244 planted potential breeding trees without hollows and five remnant Marri 
trees with a DBH >500mm in the development envelope that will be removed.  

The influence of invasive species are sometimes important to consider when assessing the impact 
of a proposal. The vegetation within and adjacent to the area where the proposal is located is mostly 
in degraded in condition, with a predominantly cleared understory associated with weeds. The 
proposed action is not anticipated to contribute or cause additional invasive species to be introduced. 
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The proposed action is not expected to result in significant residual impacts to Black Cockatoos. 
This is due to the following: 

 The proposed action will not result in clearing of breeding trees with hollows suitable for Black
Cockatoos.

 The proposed action will result in clearing of five remnant Marri trees, which have a DBH
>500 mm and don’t have hollows.

 Development envelope is located away from known breeding areas for all three Black
Cockatoos, with the closest breeding record located at a distance of 4 km to the east in
Jarrah-Marri forest of the Darling Scarp.

 Up to 244 planted Marri, Jarrah and Tuart trees >500 mm DBH or Wandoo >300 mm DBH,
approximately 35 years of age, and five large Marri trees are likely to be cleared for the
proposal.  The trees do not have suitably sized hollows and are not expected to develop
hollows for at least another 100 years.  Although not suitably sized, one Jarrah tree had a
hollow.

 The proposed action will result in clearing of 8.33 ha of quality foraging habitat for FRTBC
and 8.11 ha of low to medium quality foraging habitat for Baudin’s Cockatoo, which comprise
planted vegetation in Completed Degraded to Degraded condition.

 The proposed action will result in clearing a small area (0.22 ha) of quality foraging habitat
for Baudin’s Cockatoo and Carnaby’s Cockatoo.

 The development envelope is surrounded by extensive areas of foraging habitat in DBCA
managed lands in Jarrah-Marri forest to the east, as well as protected Bush Forever sites
and DBCA managed lands within the SCP.

 Although assessed by Kirkby (2019) as important foraging habitat for FRTBCs, the planted
vegetation does not represent critical habitat for survival and important populations of forest
Black Cockatoos.

 The foraging habitat lies adjacent to a highway and poses an existing and increasing vehicle
strike risk to Black Cockatoos.  Removal of this habitat is expected to reduce the risk of
vehicle strike on Black Cockatoo flocks that use the area.

 The proposed action is not expected to result in clearing of important roost sites.
 The development envelope avoids clearing adjacent to Hawkevale Reserve, substantially

reducing the construction interface and potential indirect impacts to that reserve.
 Construction environmental impacts are expected to be effectively mitigated through

implementation of a CEMP.

Although the proposed action is not expected to result in significant residual impacts to Black 
Cockatoos, there is the potential for the proposal to have a significant residual impact on Black 
Cockatoos.   

4.2 Significance Guideline Assessment 
Although not considered to be relevant for Black Cockatoos given their highly mobile nature, the 
impacts of the proposal on Black Cockatoos have also been broadly assessed against the 
Commonwealth Significant Impact Guidelines 1.1 (DEE, 2013). 

4.2.1 Lead to a Long- Term Decrease in the Size of a Population 
The proposed action is not expected to lead to a long-term decrease in the size of Black Cockatoo 
populations, as: 

 The proposed action will not result in clearing of breeding trees with hollows suitable for Black
Cockatoos.

 The proposed action will result in clearing of five remnant Marri trees that have a DBH 
>500mm, and occurs away from known breeding areas for all three Black Cockatoos, with 
the closest breeding record located at a distance of 4 km to the east in Jarrah-Marri forest of 
the Darling Scarp.

 The proposed action will result in clearing of 8.33 ha of quality foraging habitat for FRTBC
and 8.11 ha of low to medium quality foraging habitat for Baudin’s Cockatoo, which comprise
planted vegetation in Completed Degraded to Degraded condition.

 The proposed action will result in clearing a small area (0.22 ha) of quality foraging habitat
for Carnaby’s Cockatoo.
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 The development envelope is surrounded by extensive areas of foraging habitat in DBCA
managed lands in Jarrah-Marri forest to the east, as well as protected Bush Forever sites
and DBCA managed lands within the SCP.

 The foraging habitat lies adjacent to a highway and poses an existing and increasing vehicle
strike risk to Black Cockatoos.  Removal of this habitat is expected to reduce the risk of
vehicle strike on FRTBC and Baudin’s Cockatoo flocks that use the area.

 The proposed action is not expected to result in clearing of important roost sites.

4.2.2 Reduce the Area of Occupancy of the Species 
The proposed action is not expected to reduce the area of occupancy of Black Cockatoos, as: 

 Clearing will occur over linear patches of planted vegetation within a highly fragmented
landscape.

 Black Cockatoos are highly mobile species and are expected to forage over the development
envelope amongst other foraging resources in the vicinity, rather than being dependent on a
particular patch of foraging habitat within the development envelope.

 The proposed action will not result in clearing of any important roosting or breeding habitat,
with these habitats identified in the vicinity but outside of the development envelope.

4.2.3 Fragment an Existing Population into Two or More Populations 
The proposed action is not expected to fragment populations of Black Cockatoos, as: 

 Clearing will occur over linear patches of planted vegetation within a highly fragmented
landscape.

 Black Cockatoos are highly mobile species and are expected to forage over the development
envelope amongst other foraging resources in the vicinity, rather than being dependent on a
particular patch of foraging habitat within the development envelope.

 The proposed action will not result in clearing of any important roosting or breeding habitat,
with these habitats identified in the vicinity but outside of the development envelope.

4.2.4 Adversely Affect Habitat Critical to the Survival of a Species 
Species recovery, as defined by the Carnaby’s Cockatoo Recovery Plan (DPaW, 2013), is 
dependent upon stopping the further decline in the distribution and abundance of Carnaby’s 
cockatoo by protecting the birds throughout their life stages and enhancing habitat critical for survival 
throughout their breeding and non-breeding range, ensuring that the reproductive capacity of the 
species remains stable or increases. Habitat critical to the survival of Carnaby’s Cockatoo is defined 
as (DBCA, 2013): 

 Known breeding and nearby feeding habitat.
 Former breeding habitat that has hollows intact.
 Vegetation that provides habitat for feeding, watering and regular night roosting.

Critical habitat for FRTBC and Baudin’s Cockatoo included Marri, Karri and Jarrah forests, 
woodlands and remnants in the South-west of Western Australia receiving more than 600 mm of 
annual average rainfall (DEC, 2008).  

The proposal will result in the clearing of up to 8.33 ha of foraging habitat for Black Cockatoos. Up 
to 249 potential Black Cockatoo breeding trees (DBH >500 mm) without suitable hollows will be 
cleared for the proposal. No hollows of suitable size for Black Cockatoos will be impacted by the 
proposal. No known Black Cockatoo roosting trees will be impacted by the proposal. There are no 
water sources within the development envelope, and there is suitable Black Cockatoo habitat in 
close proximity to water bodies in the local and regional area, which would more likely be considered 
potential critical habitat.  

Habitat critical to the survival of Carnaby’s Cockatoo will not be directly or indirectly impacted by this 
proposal. The proposal is unlikely to impact breeding or the recovery of Carnaby's Cockatoo.  

Furthermore, the habitat associated with this proposal does not represent critical habitat for Forest 
Black Cockatoos.  
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4.2.5 Disrupt the Breeding Cycle of a Population 
The proposed action is not expected to disrupt the breeding cycle of a population as: 

 The proposed action will not result in clearing of breeding trees with hollows suitable for Black
Cockatoos.

 Although the proposed action will result in clearing of a five large remnant Marri trees, the
clearing occurs away from known breeding areas for all three Black Cockatoos, with the
closest breeding record located at a distance of 4 km to the east in Jarrah-Marri forest of the
Darling Scarp.

 The development envelope lies in proximity to extensive areas of foraging habitat in protected
reserves.

4.2.6 Modify, Destroy, Remove or Isolate or Decrease the Availability or Quality of Habitat 
to the Extent that the Species is Likely to Decline 

The proposed action is not expected to impact the availability or quality of habitat to the extent that 
Black Cockatoos are likely to decline, as: 

 The proposed action will not result in clearing of breeding trees with hollows suitable for Black
Cockatoos.

 Although the proposed action will result in clearing of a five large remnant Marri trees, the
clearing occurs away from known breeding areas for all three Black Cockatoos, with the
closest breeding record located at a distance of 4 km to the east in Jarrah-Marri forest of the
Darling Scarp.

 The proposed action will result in clearing of 8.33 ha of quality foraging habitat for FRTBC
and 8.11 ha of low to medium quality foraging habitat for Baudin’s Cockatoo, which comprise
planted vegetation in Completed Degraded to Degraded condition.

 The proposed action will result in clearing a small area (0.22 ha) of quality foraging habitat
for Carnaby’s Cockatoo.

 The development envelope is surrounded by extensive areas of foraging habitat in DBCA
managed lands in Jarrah-Marri forest to the east, as well as protected Bush Forever sites
and DBCA managed lands within the SCP.

 The foraging habitat lies adjacent to a highway and poses an existing and increasing vehicle
strike risk to Black Cockatoos.

 Removal of this habitat is expected to reduce the risk of vehicle strike on FRTBC and Baudin’s
Cockatoo flocks that use the area.

 The proposed action is not expected to result in clearing of important roost sites.

4.2.7 Result in Invasive Species that are Harmful to the Species Becoming Established in 
the Species’ Habitat 

The proposed action is not expected to establish an invasive species harmful to Black Cockatoos, 
as: 

 The proposed action involves development within an existing disturbed road reserve, with
existing vegetation in predominantly a Completely Degraded to Degraded condition.

 The development envelope avoids the land adjacent to Hawkevale Reserve, substantially
reducing the construction interface and potential indirect impacts to that reserve.

 The development envelope does not lie adjacent to any other areas of remnant vegetation or
important reserves or waterways.

 Construction environmental impacts are expected to be effectively mitigated through
implementation of a CEMP, including weed and dieback management.
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4.2.8 Introduce Disease that May Cause the Species to Decline 
The proposed action is not expected to introduce a disease that could cause Black Cockatoos to 
decline as: 

 The proposed action involves development within an existing disturbed road reserve, with
existing vegetation in predominantly a Completely Degraded to Degraded condition.

 The development envelope avoids the land adjacent to Hawkevale Reserve, substantially
reducing the construction interface and potential indirect impacts to that reserve.

 The development envelope does not lie adjacent to any other areas of remnant vegetation or
important reserves or waterways.

 Construction environmental impacts are expected to be effectively mitigated through
implementation of a CEMP, including weed and dieback management.

4.2.9 Interfere with the Recovery of the Species. 
The proposed action is consistent with the recovery plans for FRTBC, Baudin’s Cockatoo and 
Carnaby’s Cockatoo, as presented in Section 4.4. 

4.3 Ecological Sustainability Assessment 
The National Strategy for Ecologically Sustainable Development (1992) sets out the policy 
framework for the Australian Government to make decisions and take actions to pursue 
ecologically sustainable development (ESD).  

The National Strategy defines ESD as ‘development which aims to meet the needs of Australians 
today, while conserving our ecosystems for the benefit of future generations… to develop ways of 
using those environmental resources which form the basis of our economy in a way which 
maintains and, where possible, improves their range, variety and quality. At the same time we 
need to utilise those resources to develop industry and generate employment’ (Commonwealth of 
Australia, 1992).  

The National Strategy requires government departments to develop institutional arrangements to 
ensure that the principles and objectives of ESD are delivered and sets out the following core 
objectives for achieving ESD to:  

 Enhance individual and community well-being by following a path of economic development
that safeguards the welfare of future generations.

 Provide for equity within and between generations.
 Protect biological diversity and maintain essential ecological processes and life-support

systems.

Table 7 summarises the assessment of the proposal against the EPBC Act principles of 
ecologically sustainable development 
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Table 7: Assessment against ESD Principle 

ESD Principle Consideration 

1. Decision making 
processes should effectively 
integrate both long and short-
term economic, 
environmental, social and 
equity considerations 

The intersection of Roe Highway and Kalamunda Road is heavily 
congested, resulting in a number of crashes and reducing the efficiency 
of Roe Highway as a strategic freight route. Almost 60,000 vehicles pass 
through this intersection each day, with up to 14% of these being heavy 
vehicles.  

In total, 190 crashes have occurred over the period of 2010-2015. 
Provision of a grade separation at the intersection is expected to 
substantially reduce the incidence of serious crashes, with this 
intersection having a higher than expected incidence of rear end and right-
angle crashes.   

This intersection is one of the worst in Western Australia in terms of crash 
frequency and cost to the community. The intersection is also one of 
Western Australia’s worst from a traffic congestion point of view.   

The proposed action seeks to address current and future problems at the 
intersection of Roe Highway and Kalamunda Road, by removing conflict 
points between turning and through traffic movements.   

To implement the proposal, the new interchange has been designed to be 
contained within an existing road reserve, with the proposal requiring with 
the majority of the clearing involving degraded revegetation.  

2. Where there are 
threats of serious or 
irreversible environmental 
damage, lack of full scientific 
certainty should not be used 
as a reason for postponing 
measures to prevent 
environmental degradation. 

A wide range of comprehensive studies have been 
undertaken/considered to assess the impact of the proposal. These 
studies included: 
 Kirby T. 2019, Black Cockatoo Breeding, Feeding and Roosting

Habitat Assessment, Roe Highway, prepared for Main Roads
Western Australia, February 2019.

 Strategen 2018, Black Cockatoo Habitat Assessment, Roe
Highway, prepared for Main Roads Western Australia, September
2019. 

 360 Environmental 2018, Roe Highway and Kalamunda Road
Upgrade, Environmental Impact Assessment (EIA), prepared for
Main Roads Western Australia, October 2018.

 Search of WA Museum Data
 Search of Murdoch University Baudin’s Cockatoo tracking data.

Information gathered during these studies was used to inform the 
environmental impact assessment and has reduced the uncertainty 
surrounding the prediction of impacts for the assessment. 

Main Roads has ensured that the proposal’s design (where possible) 
avoids serious or irreversible damage to the environment.The design for 
the proposal has been developed after taking into account engineering, 
environmental and social investigations and stakeholder consultation. 

Direct and indirect impacts to Black Cockatoos have been identified and 
minimised, with effective mitigation and management measures proposed 
to ensure they are environmentally acceptable. 

3. The principle of inter-
generational equity--that the 
present generation should 
ensure that the health, 
diversity and productivity of 

The proposal will ensure the health, diversity and productivity of the 
environment by avoiding as much remnant vegetation as possible.   

The proposal occurs almost entiring within an area that has been 
previously cleared area that contains degraded revegetation. 
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the environment is 
maintained or enhanced for 
the benefit of future 
generations. 

Offsets will also be implemented as appropriate. 

4. The conservation of
biological diversity and 
ecological integrity should be 
a fundamental consideration 
in decision-making. 

The proposal area has limited biological diversity and ecological integrity, 
with most the area where the proposal is located consisting of degraded 
revegetation. Main Roads has sought to preserve as much of the remnant 
biodiversity as possible by reducing its clearing within areas containing 
remnant vegetation. 

5. Improved valuation, 
pricing and incentive 
mechanisms should be 
promoted. 

Main Roads acknowledges the need for improved valuation, pricing and 
incentive mechanisms and endeavours to pursue these principles when 
appropriate. For example, environmental factors have played a role in 
determining infrastructure locations, with large trees to be retained as 
much as practicable.  

The proposal design has given consideration to avoiding the clearing of 
remnant vegetation within the urban environment. Impacts on Black 
Cockatoos have been assessed and mitigation and management 
measures proposed. 

The improved effecency of the road network through the construction of 
the interchange is likely to reduce stop start traffic and associated 
emissions from heavy vehicles.  

Main Roads accepts that the cost of the proposal must include 
environmental impact mitigation, management and maintenance 
activities. These requirements will be incorporated into the overall 
proposal costs. 
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4.4 Application of Recovery Plan and Threat Abatement Plans  
The proposal is not inconsistent with the relevant recovery and threat abatement plans identified by 
DEE as per Table 8 below. 

Table 8: Assessment against Recovery and Threat Abatement Plan 

Recovery 
Plan/Threat 
Abatement Plan 

Assessment against plan 

Western 
Australian 
Department of 
Environment and 
Conservation 
(2008), Forest 
Black Cockatoo 
(Baudin's 
Cockatoo 
Calyptorhynchus 
baudinii and 
Forest Red-tailed 
Black Cockatoo 
Calyptorhynchus 
banksii naso) 
Recovery Plan 

The objective of this plan is to stop further decline in the breeding populations of 
Baudin’s Cockatoo and FRTBC and to ensure their persistence throughout their 
current range in the south-west of Western Australia 

Critical habitat has been identified in this Recovery Plan as areas: 
 Currently occupied by the cockatoos.
 Not currently occupied by the cockatoos due to recent fire but capable of

supporting cockatoo populations when sufficiently recovered.
 Of natural vegetation in which the cockatoos nest, feed and roost.
 Of natural vegetation through which the cockatoos can move from one

occupied area to another.
 Of suitable vegetation within the recorded range in which undiscovered

cockatoo populations may exist.
Priority actions within the plan include (listed in highest to lowest priority): 

 Seek the funding required to implement future recovery actions.
 Determine and promote non-lethal means of mitigating fruit damage by

Baudin’s Cockatoo in orchards.
 Eliminate illegal shooting.
 Develop and implement strategies to allow for the use of noise emitting

devices in orchards.
 Determine and implement ways to remove feral Honeybees from nesting

hollows.
 Identify factors affecting the number of breeding attempts and breeding

success and manage nest hollows to increase recruitment.
 Determine and implement ways to minimise the effects of mining and urban

development on habitat loss.
 Determine and implement ways to manage forests for the conservation of

Forest Black Cockatoos.
 Identify and manage important sites and protect from threatening processes.
 Map feeding and breeding habitat critical to survival and important

populations, and prepare management guidelines for these habitats.
 Monitor population numbers and distribution.
 Determine the patterns and significance of movement.

With respect to urban development, the following recovery actions are specified: 
 Fauna survey to identify presence of Commonwealth listed threatened fauna

species and referral of any proposed impacts to DEE.
 Wherever possible, retention of habitats known to be used for feeding,

breeding and roosting by Forest Black Cockatoos.
 Obtain advice from State Government and Western Australian Museum on

protection of remaining habitat.

The proposed action is not related to mining, orchards or forest management, nor is 
the proposed action expected to increase the prevalence of feral honeybees or risk of 
illegal shooting.  

As a component of urban development, the proposed action has been subject to 
survey to identify Black Cockatoo habitat (including consideration of Black Cockatoo 
habitat mapping by DBCA, breeding records from WA museum and tracking data by 
Murdoch University).   

The development envelope has been planned to avoid areas of remnant vegetation, 
including adjacent to Hawkesvale Reserve, and an area of inferred occupation by 
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Baudin’s Cockatoo near Maida Vale Road.  

Through almost entirely avoiding remnant vegetation, the proposed action effectively 
avoids direct impacts to critical habitat.  Accordingly, the proposed action is not 
inconsistent with the Forest Black Cockatoo Recovery Plan (2008). 

Western 
Australian 
Department of 
Parks and Wildlife 
(2013), Carnaby's 
Cockatoo 
(Calyptorhynchus 
latirostris) 
Recovery Plan 

The objective of this Recovery Plan is to stop further decline in the distribution and 
abundance of Carnaby’s cockatoo by protecting the birds throughout their life stages 
and enhancing habitat critical for survival throughout their breeding and non-breeding 
range, ensuring that the reproductive capacity of the species remains stable or 
increases (DBCA 2013). 

The recovery actions within the plan include: 
 Protect and manage breeding habitat and associated feeding habitat.
 Protect and management of non-breeding habitat.
 Undertake regular monitoring.
 Conduct research to inform management.
 Manage other impacts.
 Engage with the broader community.
 Undertake information and communication activities.

Activities that will adversely affect Carnaby’s cockatoo should be avoided, and then 
minimised or mitigated if avoidance cannot be achieved. 

It should be noted that the proposed clearing is road side vegetation which is 
specifically mentioned as a hazard to Black Cockatoos in the Recovery Plan due to 
vehicle strikes. 

The proposed action avoids clearing of breeding habitat and quality foraging habitat 
for Carnaby’s Cockatoo.  The proposed action has been subject to survey to identify 
Black Cockatoo habitat; and consideration of Carnaby’s Cockatoo habitat mapping by 
DBCA.  The development envelope has been planned to avoid areas of remnant 
vegetation including the vegetation immediately adjacent to Hawkesvale Reserve, 
reducing the risk of indirect impacts to possible foraging habitat. 

Accordingly, the proposed action is not inconsistent with the Carnaby’s Cockatoo 
Recovery Plan (2013). 

Australian 
Government 
Department of the 
Environment 
(2014), Threat 
abatement plan 
for disease in 
natural 
ecosystems 
caused by 
Phytophthora 
cinnamomi. 

The goal of this Threat Abatement Plan is to minimise the impacts of dieback on 
matters of national environmental significance (MNES) under the EPBC Act and 
priority biodiversity assets identified by the actions of this plan. 

The plan has three objectives: 
 Identify and prioritise for protection biodiversity assets that are, or may be,

impacted by dieback.
 Protect priority biodiversity assets through reducing the spread and mitigating

the impacts of dieback.
 Communication and training.

The Threat Abatement Plan identifies road construction as a high risk activity 
requiring dieback education, restricting access to infected locations, and enforcing 
hygiene procedures to minimise the spread of dieback in the landscape.   

The proposal is in a highly disturbed landscape and is considered ‘unprotectable’ 
from dieback.  The development envelope has been planned to avoid areas of 
remnant vegetation including the vegetation immediately adjacent to Hawkesvale 
Reserve, reducing the risk of indirect impacts to the reserve, such as dieback spread. 

Standard construction hygiene will be applied as per the Construction Environmental 
Management Plan and include the requirement for all plant to arrive and leave site 
clean to prevent the potential spread of weeds and dieback. Education will be 
included in the induction. 

Given the vesting as a road reserve (uncontrolled human vectors) and the highly 
degraded nature of the area, the implementing the proposed action is not inconsistent 
with DEE’s Dieback Threat Abatement Plan (2014). 
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4.4.1 Application of Conservation advice 
The proposed action is not inconsistent with the relevant conservation advice for Baudin's 
Cockatoo and FRTBC, see Table 9. 

Table 9: Assessment against relevant conservation advice 

Recovery 
Plan/Threat 
Abatement Plan 

Assessment against plan 

Calyptorhynchus 
banksii naso (Forest 
Red-tailed Black 
Cockatoo) 
Conservation Advice 

The proposed action is consistent with the regional priority recovery and threat 
abatement actions specified in the Calyptorhynchus banksii naso (Forest Red-
tailed Black Cockatoo) Conservation Advice, as approved by the Minister on 26 
May 2009.  The conservation advice states that the main identified threats to the 
FRTBC are illegal shooting, habitat loss, nest hollow shortage and competition 
from other species, and injury or death from European Honeybees.  The advice 
recommends the following regional priority recovery and threat abatement actions: 
 Monitor the progress of recovery, including the effectiveness of

management actions and the need to adapt them if necessary.
 Determine and implement ways to minimise the effects of mining on habitat

loss.
 Determine and implement ways to manage forests for the conservation of

the subspecies.
 Develop and implement a management plan for the control and reduction of

non-managed European Honeybees in the region.
 Develop and implement a communication strategy to stop illegal shooting of

FRTBCs and improve compliance with the relevant legislation.

The proposed action is not related to mining or forest management, nor is it 
expected to result in an increased prevalence of European Honeybees or illegal 
shooting of Black Cockatoos.  The proposed action is not contrary with the priority 
recovery and threat abatement actions within DEE’s Conservation Advice for 
FRTBCs. 

Calyptorhynchus 
baudinii (Baudin's 
cockatoo) 
Conservation Advice 

The proposed action is consistent with the primary conservation actions specified 
in the Calyptorhynchus baudinii (Baudin's cockatoo) Conservation Advice, as 
approved by the Minister on 15 February 2018. 

The advice states that nest hollow shortage is a principal threat to Baudin’s 
cockatoo. The advice also states that illegal shooting by orchardists and 
phytopathogens are also causing declines in breeding and foraging habitat. 

The advice states that the primary conservation actions for Baudin’s cockatoo are 
to limit the amount of illegal shooting and to increase the number of nest hollows, 
mainly through limiting further loss of mature trees.  The advice recommends that 
a policy is developed for the identification “of old-growth forest areas for retention 
and protection of existing hollow-bearing trees and future habitat trees that may 
develop hollows in the next 50-100 years”.  Given their current age, most of the 
trees proposed to be cleared are not expected to develop hollows within the next 
50-100 years. 

The development envelope has been planned to avoid areas of remnant 
vegetation adjacent to Hawkesvale Reserve, retaining remnant vegetation and a 
buffer to the reserve, as well as remnant vegetation on the eastern side of the 
road reserve, immediately north-east of the development envelope.   
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5 OFFSETS 

5.1 Proposed Direct Offset 
As concluded in Section 3.5, the proposed action has potential to cause significant residual impacts 
to Carnaby’s Cockatoo, FRTBC and Baudin’s Cockatoo due to clearing of foraging habitat and the 
unsuitability of replanting foraging habitat within the road reserve due to the increasing risk of vehicle 
strike.  Accordingly, Main Roads propose to mitigate the loss of foraging habitat through provision of 
a direct offset. 

5.2 Type of Offset Proposed 
Main Roads is proposing a direct offset to compensate for the significant residual impacts to Black 
Cockatoos. The direct offset involves the acquisition of 39 ha of Lot 2039 Chitty Road, Hoddy Well, 
Western Australia (CT 1256/214) by the DBCA with the acquisition funded by Main Roads (Figures 
11, 12 and 13). Main Roads will also fund the initial establishment costs for managing the land for 
conservation and ongoing management costs for an agreed period with DBCA. 

DBCA are currently in negotiation with the landowners to subdivide Lot 2039. DBCA will acquire the 
vegetated portion of the lot and the landowner will retain the existing cleared agricultural land. The 
lot to be acquired by DBCA is approximately 236 ha in size with Main Roads funding the entire 
acquisition. Part of this sub-divided lot will be used as an offset for another Main Roads project – 
Toodyay Road upgrade (EPBC 2016/7665). 

Lot 2039 Chitty Road, Hoddy Well was surveyed in 2016 to assess the environmental attributes of 
the site (AECOM, 2017, Appendix D). 

5.3 Extent to Which Offsets Compensate for Residual Impacts 
The proposed acquisition of 39 ha of Lot 2039 will offset all of the residual impact from the proposed 
action. This has been determined using the EPBC Act Offsets Assessment Guide. An offsets 
assessment guide was completed for each species.  The size of the offset site was based on the 
impact to FRTBC, see Appendix E. 

Table 10 provides the justification for the impact habitat quality scores used in the offset assessment 
guides. Also included in the table is the percentage of impact offset by the proposed offset. The 
“offset calculator” scores used in the assessment guides has been taken from the assessment of 
offsets for EPBC 2016/7665 using Lot 2039. 

The action will result in the loss of 249 trees with a DBH >500mm. The proposed offset of 39 ha in 
part of Lot 2039 is estimated to contain 556 trees with a DBH >500 mm (or >300 mm for Wandoo 
and Salmon Gum). 

AECOM (2017) estimated a density of 16 trees per hectare with a DBH >500mm in areas of “valued” 
breeding habitat and 1.3 trees per hectare in area of “low” value breeding habitat. The proposed 
offset area contains 28 ha of valued breeding habitat (448 trees), 6 ha of low value breeding habitat 
(8 trees) and 5 ha of habitat with no breeding habitat. Based on the estimated densities, a total of 
556 trees with a DBH >500 mm (or >300 mm for Wandoo and Salmon Gum) occur within the offset 
site. 



Figure 11: Offset locality relative to project area

Legend
Roe/Kalamunda Interchange

Proposed Offset

o

0 19,0009,500
Meters

Project Area

Proposed Offset

Toodyay Road

Great Eastern Highway

York Road



Figure 12  Proposed Offset Locality Site at Lot 2039 
Chitty Road, Hoddy Well and Nearby Nature Reserves 
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Table 10: Starting habitat scores and percentage of offset met for three Black Cockatoo 
species. 

Species Impact 
Quality 
Score 

Rationale Percentage 
of impact 
offset 

Forest Red-
tailed Black 
Cockatoo 

8 Proposed action will impact on 8.33 ha of quality foraging 
habitat. 

Proposal will not impact on any suitably sized nesting hollows. 

102.3% 

Carnaby’s 
Cockatoo 

5 Proposed action will impact on 0.22 ha of quality foraging habitat 
impacted and 8.11 ha low to moderate foraging habitat. 

Proposal will not impact on any suitably sized nesting hollows. 

127.3% 

Baudin’s 
Cockatoo 

5 Proposed action will impact on 0.22 ha of quality foraging habitat 
impacted and 8.11 ha low to moderate foraging habitat. 
Proposal will not impact on any suitably sized nesting hollows. 

127.3% 

5.4 Suitability of the Location of the Proposed Offset Site 
The location of the offset is within the known ranges of both Carnaby’s Cockatoo and the FRTBC. 
The biological survey confirmed that the location contains suitable habitat for both species (AECOM, 
2017), see Appendix D. 

Lot 2039 is just north east of the mapped range of Baudin’s Cockatoo, by 3 km. There are DBCA 
records of Baudin’s Cockatoo being sighted 10 km to the north and east of Lot 2039 and many of 
these records are recent (since 1998) since the Baudin’s and the Carnaby’s cockatoos were split 
into two separate species. 

Although the location is just beyond the mapped extent of Baudin’s Cockatoo, evidence of Baudin’s 
Cockatoo feeding on seeds from Marri, both recent and old were located throughout the survey area 
by Kirkby (2018), see Appendix F. A group of 30 birds were sighted feeding on Marri on the 29th 
August 2018. 

The site contains suitable Baudin’s Cockatoo foraging species, is close to the known mapped range 
of the species and there are records of individuals being recorded within the site (and further north 
and east). 

This site is considered suitable as an offset for the proposal’s residual impacts to Black Cockatoos 
given the site was acceptable for as an offset for the Toodyay Road Upgrade Project (EPBC 
2016/7665), which also had potential Black Cockatoo impacts.  

5.5 Time it Will Take to Achieve the Proposed Conservation Gain 
Most of the proposed conservation gain will be achieved once the sub-divided portion of Lot 2039 is 
acquired. This acquisition is anticipated to be completed within 12 months. Establishing and 
managing the land for conservation will take an additional period of time. This has conservatively 
been set at 5 years. It is likely the conservation gain will be achieved in a shorter time period than 
this. 
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5.6 Level of Certainty that the Proposed Offset Will be Successful 
There is a high level of certainty that DBCA acquiring and managing the land at Lot 2039 will lead to 
a successful offset. DBCA’s primary role as a state government organisation is the management of 
conservation lands. Removing the vegetated part of Lot 2039 from private ownership and placing it 
with DBCA will likely ensure that there is a very low to negligible risk of the offset failing. 

Without the offset there is a high probability of loss and/or degradation of the vegetated portion of 
Lot 2039. Continued agriculture will likely lead to a loss of condition of the site through grazing of 
bushland. With the land in private ownership the risk of loss increases significantly. There is already 
existing material extraction and quarrying occurring on the site. Given the extent of quarrying in 
neighbouring properties it is likely that suitable material for further quarrying exists on the property 
and will likely be exploited if not protected. 

5.7 Current Land Tenure and Method of Securing and Managing the Offset for 
the Life of the Impact 

Lot 2039 Chitty Road, Hoddy Wells is currently owned by a private enterprise. Part of Lot 2039 is 
actively managed for agriculture (pasture and cropping). Extraction of basic raw materials has 
occurred in parts of the vegetated section of Lot 2039 to be acquired for this offset. Without protection 
by acquisition by DBCA funded by Main Roads, it is likely that the extraction of materials would 
continue or be expanded. There are numerous pits and quarries on neighbouring properties. 

DBCA are currently in negotiation with the landowners to subdivide Lot 2039. DBCA will acquire the 
vegetated portion of the lot and the landowner will retain the existing cleared agricultural land. The 
lot to be acquired by DBCA is approximately 236 ha in size with Main Roads funding the entire 
acquisition. Part of this sub-divided lot will also be used as an offset for another Main Roads project 
– Toodyay Road upgrade (EPBC 2016/7665).

Main Roads will also fund the initial establishment costs for managing the land for conservation and 
ongoing management costs for an agreed period with DBCA. 

5.8 Consistency with Offset Policy 
The proposed action is consistent with the Environment Protection and Biodiversity Conservation 
Act 1999 Environmental Offsets Policy (DSEWPaC 2012) through: 

 Delivering a conservation outcome that maintains the viability of Black Cockatoo habitat.  The
offset proposed will increase the representation of foraging habitat for Carnaby’s Cockatoo
within land managed by DBCA. This protection will, at a minimum, assist in maintaining the
viability of the protected matter.

 Providing a direct offset which is in proportion to the loss of 8.33 ha of quality foraging habitat
for FRTBC (vulnerable), 8.11 ha of low to medium quality foraging habitat for Baudin’s
Cockatoo (endangered) and 0.22 ha of quality foraging habitat for Baudin’s Cockatoo
(endangered).

 Acquired land will be transferred to the State, incorporated into the conservation estate and
managed by DBCA, providing in perpetuity protection and management.

 There are no impacts on existing EPBC Act offsets.
 The EPBC Offset Guide has been used to calculate the area required for direct offset. The

guide takes into consideration the level of statutory protection for the protected matter.
 Offsets have been calculated based on the total extent of clearing required for the protected

matter. Using this approach, it is considered that the proposed offset will be proportionate to
the final potential residual impact.

 Providing an offset with a high certainty of success, being surrounded by Clackline Nature
Reserve and adjenct to the Nanamoolan Bobakine and Warranine Nature Reserves, which
are all managed for conservation by DBCA.

 Given the land is vegetated and will be managed by DBCA, there is a low risk of the offset
not succeeding. This has been reflected in the inputs used in the EPBC Offset Guide to
calculate the offset required.

 Given the proposal largely relates to the clearing intentional planted vegetation, it is unlikely
that offsets will be required under Part V of the Environmental Protection Act 1986 (WA) as
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part of the permit to clear native vegetation.  If offsets are required through the Part V of the 
Environmental Protection Act 1986 (WA), the offset proposed will be linked to the Lot 2039 
Chitty Road property. 

 The proposed offset strategies are additional to any other requirements. 
 Providing an offset that is part of a strategic offset bank agreed by Main Roads and DBCA, 

and additional to other schemes or programs. 
 The proposed offset for foraging habitat is considered to be effective and efficient as the 

offset site will be managed by DBCA and incorporated into the conservation estate.  
 The offset is considered to meet the timeliness requirement as the site has been acquired 

using funds provided by Main Roads WA, is vegetated and provides foraging habitat for all 
three species of Black Cockatoo.  The offset is considered to be transparent and scientifically 
robust given independent field surveys have confirmed that all three species forage at the 
proposed offset site.  

 The offset has been calculated using the EPBC Offset Guide and is therefore considered 
reasonable.  
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6 ECONOMIC AND SOCIAL MATTERS 

6.1 Basis of Estimations of Costs and Benefits 
The proposed action has an estimated capital cost of approximately $86 million.  The capital cost 
has been estimated based on engineering design and current industry rates provided by the 
construction industry.   
 
The intersection of Roe Highway and Kalamunda Road is heavily congested, resulting in a number 
of crashes and reducing the efficiency of Roe Highway as a strategic freight route. Almost 60,000 
vehicles pass through this intersection each day, with up to 14% of these being heavy vehicles.  
 
Provision of a grade separation at the intersection is expected to substantially reduce the incidence 
of KSI (killed or seriously injured) crashes.  The ROSMA Road Trauma Treatment Guideline (Main 
Roads 2019) identifies grade separation as reducing KSI crashes by 55%.  The intersection has a 
higher than expected incidence of rear end and right-angle crashes, with a relatively high number of 
KSI crashes.   
 
In total, 190 crashes have occurred over the period of 2010-2015.  These crashes are characterised 
by a relatively high number of casualties, totalling 36 casualties during this period.  This ranks the 
intersection one of the worst in Western Australia in terms of crash frequency and cost to the 
community. 
 
The intersection is also one of Western Australia’s worst from a traffic congestion point of view, which 
will only get worse with the predicted increase in traffic volumes.   
 
The proposed action seeks to address current and future problems at the intersection of Roe 
Highway and Kalamunda Road, by removing conflict points between turning and through traffic 
movements.   
 
This will provide safe and efficient road access for all road users, enhancing freight productivity and 
supporting economic prosperity.  Specific benefits include: 

 Improved freight capacity, efficiency and productivity. 
 Reduced urban congestion now and into the future. 

 
Once complete this proposal will:  

 Reduce congestion for all road users on Roe Highway and Kalamunda Road. 
 Improve safety and journey times in Perth’s eastern suburbs.  
 Enhance freight efficiency by allowing more efficient, reliable movement.  
 Improve safety for pedestrians and cyclists.  

 
The intersection upgrade is another milestone in the progressive development of Perth’s primary 
orbital route - linking Roe and Reid highways with minimal stoppages and bottleneck points. 

6.2 Potential Employment Opportunities 
The proposed action will provide significant public/ social benefit by alleviating existing and forecast 
worsening traffic fatalities/injury and congestion at the Roe Highway - Kalamunda Road intersection.  
The proposed action will also provide employment opportunities in the construction industry during 
the design and construction phases of the proposal.   
 
In addition to the direct employment benefits obtained during the construction period, post-
construction, the proposal is expected to have broader economic benefits and stimulate employment 
in the Perth metropolitan area through transport efficiency.   
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6.3 Public and Stakeholder Consultation Activities and Outcomes 
Stakeholder consultation has been a key component in the development of the proposal.  The 
overarching objectives of the stakeholder engagement program are: 

 To inform stakeholders about the proposal and to describe the outcomes of consultation on 
proposal design. 

 To establish relationships with key stakeholders that enable ongoing dialogue though 
implementation and regulation of the proposal. 

 
Main Roads informs its stakeholders on the progress of the proposal through the project specific 
webpage, which can be found at 
https://project.mainroads.wa.gov.au/home/eastmetropolitan/Pages/roekalamunda.aspx  
 
In addition to this webpage, Main Roads engages with its key stakeholders via formal meetings with 
the City of Kalamunda and indigenous groups and following the establishment of a project specific 
community reference group and an interagency project advisory group. 

6.3.1 City of Kalamunda 
Main Roads has consulted with City of Kalamunda through regular meetings with City officers.  To 
date, specific meetings with City have been held in:  

 September 2017  
 October 2017 
 December 2017 
 July 2018 
 August 2018 
 February 2019.  

 
Consultation included the City of Kalamunda’s Manager Parks & Environmental Services, 
Coordinator Natural Areas, Director Development Services and Director Asset Services, amongst 
other officers.  The consultation involved briefings on the proposal objectives, design, key options 
and traffic noise mitigation. 
 
The City’s environmental queries included:  

 The location of drainage, which Main Roads advised would be within the road reserve 
boundary. 

 Advertisement of environmental approvals documents, which Main Roads advised would 
occur if the proposed action was referred to the Commonwealth. 

 Option of LED street lighting as a sustainability initiative, which Main Roads agreed to 
consider. 

 Request for landscaping of Kalamunda Road to be in consultation with the City of 
Kalamunda. 

 
With respect to clearing the City of Kalamunda advised: 

 Preference for principal shared path to be close to the highway to reduce the clearing 
footprint. 

 Some members of the community will be opposed to the proposed clearing. 
 There was some opposition regarding the recent removal of on another project in the City of 

Kalamunda area there was strong opposition to removal of 8-10 trees. 
 Main Roads to have clear public messages regarding compensatory measures and offset  

planting for the clearing . 
 
Main Roads incorporated the City of Kalamunda’s advice into the project risk register, reducing the 
clearing footprint as far as practicable, and also incorporated the outcomes of the consultation into 
the project communications planning. 
  

https://project.mainroads.wa.gov.au/home/eastmetropolitan/Pages/roekalamunda.aspx
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6.3.2 Aboriginal Consultation 
Main Roads consulted with representatives of the Whadjuk people regarding the proposed action, 
on 14 December 2017.  The consultation involved an ethnographic and archaeological survey of the 
development envelope.  The survey recommended that the information obtained in the survey 
regarding the location of Place ID 3899 Hawk Valley be presented to the Registrar of Aboriginal Sites 
for consideration.   
 
Following substantial consultation with the relevant stakeholders, the construction of the interchange 
will be undertaken in a manner such that no Aboriginal heritage sites will be impacted.   

6.3.3 Construction Reference Group 
Main Roads consulted with a construction reference group (CRG) on 1 May 2018 at the High 
Wycombe Recreation Centre.  The CRG included local residents and a representative of the City of 
Kalamunda.  The consultation included presentation and discussion of the project scope, 
justification, environmental surveys and proposed design and construction. Matters raised during 
this consultation include: 

 Noise management, with noise levels expected to reduce with removal of traffic lights and 
lowering of Roe Highway.  

 Avoidance of sensitive environmental areas. 
 Request to minimise tree removal. 

 
Main Roads will continue to consult with the CRG throughout the construction period to ensure 
community issues and concerns are understood and considered, and are reflected in the solutions 
and strategies developed to manage construction impacts.  Main Roads is committed to provide 
feedback to the CRG and the broader community on how the community’s input has been used and 
incorporated into project outcomes. 

6.3.4 Project Advisory Group 
Main Roads established the project advisory group (PAG) for the proposal on 20 April 2018.  The 
PAG included representatives of: 

 Public Transport Authority. 
 Department of Planning, Lands and Heritage. 
 Department of Transport. 

 
This consultation was focussed on transport and land planning aspects. 
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7 CONCLUSION  
A summary of information requested by DEE is provided Table 11. The impacts of this proposal have 
been significantly reduced from the original scope, and an appropriate offset provided for the residual 
impacts that could not be avoided. 
 
The proposed offset has been developed in accordance with the Commonwealth’s guidelines and 
policies regarding offsets.   
 
Table 11: Summary of information requested for preliminary documentation 

Information Request Summary 

The Department notes that habitat surveys for 
Black Cockatoos have been undertaken. 
Please present an analysis of the quality and 
quantity of breeding, roosting and foraging 
habitat within the project area (as defined in 
the referral, referral attachments and 
subsequent correspondence), including any 
evidence of use by Black Cockatoos. This 
should include: 

a. Total number of Black Cockatoo 
potential breeding trees (suitable tree 
species with a DBH of 500 mm or 
greater). 

b. Total number of hollows and trees with 
hollows. 

c. Total number of hollows suitable for 
Black Cockatoos. 

d. Total area of foraging habitat each 
species of Black Cockatoo. 

The proposed action will impact:  
 249 Breeding habitat trees without hollows (DBH 

>500 mm). 
 One small hollow (not suitable sized). 
 Zero hollows suitable for Black Cockatoos. 
 Up to 8.33 ha of foraging habitat for Carnaby’s 

Cockatoo, Baudin’s Cockatoos and FRTBC within 
the development envelope.   

Identify and discuss the potential direct and 
indirect impacts of the proposed action on 
Black Cockatoos within and adjacent to the 
project area. 

Main Roads is proposing to clear up to 8.33 ha of Black 
Cockatoo habitat that consists of largely Degraded 
condition vegetation that was planted 35 years ago. No 
trees with suitably sized hollows will be impacted.   
 
Given the avoidance and minimising measures to be 
implemented during design and construction of the 
proposal, the proposed action is not considered to have 
a significant indirect impact on Black Cockatoos. 

Please provide discussion on any proposed 
mitigation or management measures to be 
implemented prior to, during and post clearing 
to manage potential direct and indirect impacts 
of the proposed action on Black Cockatoos 
and their habitat. Demonstrate that proposed 
measures are specific, measurable, 
achievable, realistic and time-bound (SMART). 
Please include discussion on the efficacy of 
proposed mitigation/management measures. 

Main Roads has developed a CEMP to be implemented 
during construction.  The measures contained with the 
plan will reduce the likelihood of spreading weeds and 
dieback, mortality due to construction activities and 
unauthorised clearing of Black Cockatoo habitat. 

Taking into consideration the proposed 
mitigation and management measures and the 
principles of ecologically sustainable 
development please provide an assessment 
that discusses why the environmental impacts 
of the proposed action on Black Cockatoos 
should be considered acceptable under the 
EPBC Act. 

The proposed mitigation and management measures for 
the proposal was assess against the principles of 
ecologically sustainable development and relevant 
assessment guidelines. 

For the species discussed above, demonstrate 
how the proposed action: 

Proposed clearing was not considered to be inconsistent 
with the relevant Recovery Plans/Threat Abatement 
Plans and Conservation Advice. 
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a. is not inconsistent with any relevant 
Recovery Plans or Threat Abatement 
Plans, including, but not limited to: 
i. Forest Black Cockatoo (Baudin's 

Cockatoo Calyptorhynchus baudinii 
and Forest Red-tailed Black 
Cockatoo Calyptorhynchus banksia 
naso) Recovery Plan, 2008. 

ii. Carnaby's Cockatoo 
(Calyptorhynchus latirostris) 
Recovery Plan, 2013. 

iii. Threat Abatement Plan for Disease 
in Natural Ecosystems Caused by 
Phytophthora cinnamomi, 2014. 

b. has regard to any relevant 
Conservation Advice, including, but not 
limited to: 
iv. Approved Conservation Advice for 

Calyptorhynchus banksia naso 
(Forest Red-tailed Black 
Cockatoo), 2009. 

v. Conservation Advice 
Calyptorhynchus baudinii Baudin's 
cockatoo, 2018. 

Offsets 
In the event that impacts cannot be avoided or 
mitigated, please provide details on any offsets 
proposed to compensate for any significant 
residual impacts to Black Cockatoos, including 
the: 

a. Type of offsets proposed. 
b. Extent to which the proposed offset 

actions correlate to, and adequately 
compensate for, the significant residual 
impacts of the proposed action on the 
protected matter. 

c. Suitability of the location of any 
proposed offset site for the protected 
matter. 

d. Conservation gain to be achieved by 
the offset i.e. positive management 
strategies that improve the site or 
averting the future loss, degradation or 
damage of the protected matter. 

e. Time it will take to achieve the 
proposed conservation gain. 

f. Level of certainty that the proposed 
offset will be successful. 

g. Current land tenure of any proposed 
offset and the method of securing and 
managing the offset for the life of the 
impact. 

Conservatively, Main Roads has concluded that the 
proposed action has the potential to cause significant 
residual impacts.   
 
Accordingly, Main Roads is proposing to mitigate the loss 
of foraging habitat through provision of a direct offset by 
acquiring 39 ha of Lot 2039 in Hoddy Well.   
 
A section of the lot was recently used by Main Roads to 
offset its impacts for another road project that impacted 
on Black Cockatoo habitat for all three species.  

Demonstrate how the proposed action is 
consistent with the Environment Protection and 
Biodiversity Conservation Act 1999 
Environmental Offsets Policy, October 2012. 

The proposed action is consistent with the EPBC 
Environmental Offsets Policy (DSEWPaC 2012b) by 
delivering a conservation outcome that conserves and 
protects important Black Cockatoo habitat. 

Economic and Social Matters 

Please provide further detail on the social and 
economic costs and/or benefits of undertaking 
the proposed action, including the: 

a. Basis for any estimations of costs 
and/or benefits. 

The proposal to upgrade the Roe Highway and 
Kalamunda Road intersection will provide safe and 
efficient road access for all road users, enhance freight 
productivity and supporting economic prosperity.   
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b. Potential employment opportunities 
expected to be generated at each 
phase of the proposed action. 

c. Details of any public and stakeholder 
consultation activities, including the 
outcomes. 

Once complete the proposal will:  
 Reduce congestion for all road users on Roe 

Highway and Kalamunda Road. 
 Improve safety and journey times in Perth’s 

eastern suburbs.  
 Enhance freight efficiency by allowing more 

efficient, reliable movement.  
 Improve safety for pedestrians and cyclists.  

 
The proposal has a budget of $86 million and will take 
approximately 18 months to complete. 
 
These calculations are based on a number of sources, 
including the Road Safety Management Guideline, 
Offset Assessment Guide, Main Roads internal project 
management systems, contractor quotes, and past 
project information. 
 
Extensive stakeholder consultation has been undertaken 
throughout 2017 and 2018 and had involved local 
residents, the local government authority, state 
government agencies and indigenous groups. 
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1. Introduction 

Strategen Environmental (Strategen) was commissioned by Main Roads Western Australia (Main Roads) 
to undertake a Black Cockatoo habitat assessment for the Kalamunda Road Roe Highway upgrade. 

Strategen understands that Main Roads is proposing to construct a grade separation at the intersection of 
Roe Highway and Kalamunda Road in Maida Vale (Survey Area), with construction expected to 
commence in late 2018 (Figure 1). The Survey Area is 80 ha in total and covers approximately 4.6 km with 
additional areas associated with intersections.  

The proposed development of the site has the potential to impact native vegetation and as such, a Black 
Cockatoo habitat assessment was deemed necessary to determine the environmental values of the 
potential clearing area.   

Clearing of vegetation may result in the removal of vegetation potentially containing habitat for Forest Red-
tailed Black-Cockatoos (FRTBC), Baudin’s Black Cockatoos (BBC) and Carnaby’s Black-Cockatoos 
(CBC).  All three species of Black Cockatoos are listed as Threatened under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act) and the Wildlife Conservation Act 1950 (WC Act).  
Given this, an assessment of the habitat values is required to support potential future assessment and 
approval requirements and to inform development design. 

This report presents the findings of the Black Cockatoo habitat assessment undertaken for the Survey 
Area.   

1.1 Objectives 

The objectives of the work undertaken were to: 

• undertake a Black Cockatoo habitat assessment 

• define and map Black Cockatoo habitat within the Survey Area 

• prepare a report summarising the findings.   

 
  



Figure 1: Site location
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1.2 Background to Protected Fauna 

Western Australian flora and fauna is protected formally and informally by various legislative and non-
legislative measures, which are as follows: 

Legislative measures: 

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

• Wildlife Conservation Act 1950 (WC Act) 

• Environmental Protection Act 1986 (EP Act) 
• Biosecurity and Agriculture Management Act 2007 (BAM Act). 

Non-legislative measures: 

• Western Australian Department of Biodiversity, Conservation and Attractions (DBCA) Priority lists 
for flora, ecological communities and fauna 

• Weeds of National Significance  

• Recognition of locally significant populations by the DBCA. 

A short description of each is given below. Other definitions, including species conservation categories, are 
provided in Appendix 1.  

1.2.1 EPBC Act 

The EPBC Act aims to protect matters of national environmental significance (MNES). Under the EPBC 
Act, the Commonwealth Department of the Environment and Energy (DEE) lists threatened species and 
communities in categories determined by criteria set out in the Act 
(www.environment.gov.au/epbc/index.html) (Appendix 1). 

Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) and Baudin’s Black Cockatoo (Calyptorhynchus 
baudinii) are listed as Endangered under the EPBC Act. The Forest Red-tailed Black Cockatoo 
(Calyptorhynchus banksii naso) (FRTBC) is classified as Vulnerable.  

Projects likely to cause a significant impact on MNES should be referred to the DEE for assessment under 
the EPBC Act. 

1.2.2 WC Act 

The WA DBCA lists flora and fauna under the provisions of the WC Act as protected according to their 
need for protection (Appendix 1).  

Under the WC Act Fauna are classified as Schedule 1 to Schedule 7 according to their need for protection. 
Under the WC Act both Carnaby’s Black Cockatoo and Baudin’s Black Cockatoo are listed as Endangered 
(Schedule 2) and the FRTBC is listed as Vulnerable (Schedule 3). 

1.2.3 DBCA Priority Lists 

The DBCA lists ‘Priority’ flora and fauna that have not been assigned statutory protection as Declared Rare 
or ‘Scheduled’ under the WC Act, but which are under consideration for declaration as DRF or ‘Scheduled’ 
fauna. Flora and fauna assessed as Priority 1-3 are in urgent need of further survey. Priority 4 flora and 
fauna require monitoring every 5-10 years and Priority 5 flora and fauna are subject to a specific 
conservation programme (Appendix 1). 

The DBCA maintains a list of PECs which identifies ecologically valuable communities that need further 
investigation before possible nomination for TEC status. Once listed, a community is a PEC, and when 
endorsed by the Western Australian Minister of Environment becomes a TEC, and protected as an ESA 
under Environmental Protection (Clearing of Native Vegetation) Regulations 2004 (Appendix 1). 
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1.3 Background Ecological Information for Black Cockatoos 

All three species of Black Cockatoo (Carnaby’s Cockatoo, Baudin’s Cockatoo and FRTBC) could 
potentially occur in the Survey Area.  The distribution of all three species can be seen in the 2017 DEE 
distribution maps in Appendix 2. 

1.3.1 Carnaby’s Black Cockatoo 

Carnaby’s Cockatoo is endemic to south-west WA, and is distributed from the Murchison River to 
Esperance and inland to Coorow, Kellerberrin and Lake Cronin (Cale 2003). The species was once 
common, but the population has declined significantly in the last half century, and is now locally extinct in 
some areas (Johnstone & Storr 1998; Shah 2006). In the last 45 years (prior to Cale 2003) the species has 
suffered a 50% reduction in its abundance (Cale 2003). More recent information suggests this decline has 
continued. This reduction is due to the clearing of core breeding habitat in the wheatbelt, the deterioration 
of nesting hollows, and clearing of food resources on the Swan Coastal Plain (SCP) (Cale 2003). The total 
population of Carnaby’s Cockatoo was estimated to be 40,000 in 2008 (Johnstone & Kirkby 2008).  Since 
then, trend analyses of the seven Great Cocky Counts 2010 – 2016 identified strong indications that the 
population of Carnaby’s Black-Cockatoo inhabiting the Perth-Peel Coastal Plain continues to decline. 

Carnaby’s Cockatoos feed on seeds, nuts and flowers of a variety of native and exotic plants. Food plants 
include a variety of Eucalyptus species, such as Marri (Corymbia calophylla), Jarrah (Eucalyptus 
marginata), Swan River Blackbutt (Eucalyptus patens), Coastal Blackbutt (Eucalyptus todtiana), Caesia 
(Eucalyptus caesia) and Salmon Gum (Eucalyptus salmonophloia), as well as Pine trees (Pinus sp.), 
Grevillea, Allocasuarina, and Hakea species (Shah 2006). Marri nuts that are damaged extensively, 
especially on the main body of the nut, are likely to have been chewed by Carnaby’s Cockatoo.  The 
'levering' of Marri nuts by Carnaby's Cockatoos tends to leave different marks on the fruit casings, 
particularly in the location of indentations by the lower mandible and in the amount of damage caused to 
the rim of the fruit casing. Carnaby's Cockatoos also generally feed on green Marri nuts that are soft 
enough for their beaks to manipulate.  The seeds from a variety of Banksia species and the cones of Pine 
trees provide the highest energetic yield (Cooper et al. 2002). 

Breeding has been recorded from early July to mid-December, and primarily occurs in the wheatbelt in the 
semi-arid and subhumid interior (Johnstone & Storr 1998). However, this species is currently expanding its 
breeding range westward and south into the Jarrah-Marri forests of the Darling Scarp (e.g. Wungong Dam 
Catchment) and into the Tuart (Eucalyptus gomphocephala) forests of the SCP including Yanchep, 
Baldivis, Lake Clifton and near Bunbury (Johnstone & Kirkby 2011). 

Carnaby’s Cockatoo display strong pair bonds and mate for life. They nest in hollows of smooth-barked 
eucalypts particularly Salmon Gum and Wandoo (Eucalyptus wandoo) but nests have also been found in 
other Eucalypt species including York Gum (Eucalyptus loxophleba), Flooded Gum (Eucalyptus rudis), the 
rough-barked Marri and Tuart (Johnstone & Kirkby 2011). In most nests in Tuart, eggs are laid on a mat of 
wood chips at the bottom of a large hollow (mostly top entry hollows) ranging from a few cm’s to five m 
deep (Johnstone & Kirkby 2011).  Clutch size is 1–2 eggs, more typically two; only one young is reared 
(Saunders 1986).  Incubation lasts for 29 days and only the female incubates and broods. The nestling is 
brooded by the female during which time both rely on food from the male. Once brooding is complete, the 
female then leaves the nest each day at dawn, sometimes returning mid-morning (with the male) to feed 
the chick (Johnstone & Kirkby 2011). After approximately three weeks she ceases to brood and the chick 
is fed by one or both parents in the morning and in the late evening (Johnstone & Kirkby 2011). 

Approximately 87% (525,732 ha) of potential Carnaby’s Cockatoo habitat (i.e. areas of vegetation that 
contain flora species and vegetation types that could support the species’ breeding, feeding and night 
roosting activities) has been cleared in the wheatbelt since European settlement (DEC 2012). The south-
west region is now a severely fragmented landscape and the further loss of foraging habitat, the lack of 
suitable breeding sites, climate change, alterations in the landscape, changing forest structure with almost 
every part of the Jarrah-Marri forest logged in the past and with most trees too young to form hollows, and 
competition with exotic species, exacerbate the future conservation of Carnaby’s Cockatoo (Johnstone & 
Kirkby 2011). 



Final Black Cockatoo Habitat Assessment, Roe Highway 

MRO18027_01 R001 Rev C  

3-Sep-18  6 

 

1.3.2 Baudin’s Black Cockatoo  

This species is distributed through the south-western humid and subhumid zones, from the northern 
Darling Range and adjacent far east of the SCP (south of the Swan River), south to Bunbury and across to 
Albany (Johnstone & Kirkby 2011). Baudin’s Cockatoo rarely occurs near the coast north of Mandurah, 
and rarely occurs north of the Swan River (Johnstone & Kirkby 2008, Johnstone & Storr 1998). Baudin’s 
Cockatoo usually occur in small flocks of up to 30, or occasionally up to 50 and rarely in aggregations of up 
to 1200 (Johnstone & Kirkby 2008). Baudin’s Cockatoo is distinguished from Carnaby’s Cockatoo by its 
longer bill and slightly different call. 

This species forages primarily in Eucalypt forest, where it feeds on Marri seeds, flowers, nectar and buds. 
They also feed on a wide range of seeds of Eucalyptus, Banksia, Hakea and Pines (Pinus sp.) as well as 
fruiting apples and pears and beetle larvae from under the bark of trees (Johnstone & Kirkby 2008, 
Johnstone & Storr 1998). Baudin’s Cockatoo forages at all levels of the forest, from the canopy to the 
ground, often feeding in the understorey on proteaceous trees and shrubs, especially Banksia, and in 
orchards both in trees and on dropped or fallen fruit on the ground. 

The breeding biology of this species is poorly known. It has been recorded breeding in the deep south-
west, north to the Whicher Range and Lowden and also isolated records at Wungong Catchment, 
Serpentine (hills area) and east to Kojonup and near Albany (Johnstone & Kirkby 2008). They nest in 
large, mostly vertical, hollows of Karri (E. diversicolor), Marri, Wandoo, and Bullich (E. megacarpa).  
Baudin’s Cockatoos display strong pair bonds are monogamous and most likely mate for life (Johnstone & 
Kirkby 2008).  The pair remains together all year round except when the female is incubating and 
brooding. Both adults play a part in selecting the nest hollow, but only the female is responsible for 
renovation and preparing the hollow for breeding. Preparation of the hollow consists of chewing around the 
entrance of the hollow and down one part of the interior wall.  Pairs have also been recorded prospecting 
for hollows in most months and outside the breeding range (Johnstone & Kirkby 2008). 

1.3.3 Forest Red-tailed Black Cockatoo  

The FRTBC is distributed through the humid and subhumid south-west of WA from Gingin through the 
Darling Ranges to the south-west from Bunbury to Albany (primarily in the hilly interior) (Johnstone & Storr 
1998, Johnstone et al. 2013a). In these areas, the FRTBC inhabits dense Jarrah, Karri, and Marri forests 
that receive more than 600 mm average annual rainfall (Johnstone & Storr 1998). However, in recent 
years the FRTBC has moved on to the SCP to forage in the Perth metropolitan area (Johnstone & Kirkby 
2011). The FRTBC occurs in pairs or small flocks, or occasionally large flocks of up to 200 birds 
(Johnstone & Storr 1998).  

The FRTBC feeds primarily on Marri and Jarrah fruit, but also Tuart and to a lesser extent on Blackbutt, 
Albany Blackbutt (E. staeri), Karri, Sheoak (Allocasuarina fraseriana) and Snottygobble (Persoonia 
longifolia) (Johnstone et al. 2013b).  The FRTBC can obtain energy faster when feeding on Marri and 
Jarrah than other food sources (Cooper et al. 2002), and these two-plant species make up most of their 
diet (Johnstone et al. 2013b).  

FRTBC shear the base of Marri nuts at a 45º angle to remove seeds (the 'bottom slice' method), while 
Baudin's Cockatoos use their elongated upper mandible to pry seeds out, leaving the nut intact (the 'lever') 
(Johnstone & Kirkby 1999, Cooper et al. 2002). Carnaby's Cockatoos may use either technique to feed on 
Marri nuts, but generally with some modification, e.g. the 'slicing' of fruits may occur along the side of the 
fruit casing. 

The FRTBC is monogamous and pairs nest in tree hollows from 6.5 – 33 m above ground and most nests 
are in large and old mature Marri, and these trees are the most important nesting tree throughout the 
FRTBC range (Johnstone et al. 2013a). Nest trees of the FRTBC have a mean circumference at breast 
height of 2.79 m, a mean estimated age of 222 years and a mean overall height of 20.24 m (Johnstone et 
al. 2013a).  
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Breeding has been recorded in all months, with peaks in April-June and August-October. Only one egg is 
laid, which the female incubates for 29 to 31 days, before a nestling hatches and weighs between 27 and 
32 g. The female remains in the hollow during incubation and only leaves for a short period in the evening 
to be fed by the male, usually at dusk (Johnstone et al. 2013b). Brooding is for up to 10 days, after which 
the female leaves the nest between dawn and dusk. Pairs of birds appear to recognise each other by calls, 
not responding to calls by others in the area. Chicks only respond when the parent is heard and are fully 
feathered at 48 days (Johnstone et al. 2013b). 
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2. Methods 

The Black Cockatoo habitat assessment was undertaken on 29 and 30 January 2018 by two Strategen 
personnel with relevant experience as specified by the EPBC Act Revised draft referral guidelines for three 
threatened black cockatoo species (DEE 2017).  

The habitat assessment involved traversing the Survey Area by foot.  Any trees meeting the following 
criteria for potential breeding and foraging habitat were recorded, marked and electronically logged using a 
hand held Global Positioning System (GPS) unit: 
• native trees (e.g. Jarrah, Tuart, Marri) 

• diameter at breast height (DBH) ≥ 500 mm (≥ 300 mm for Wandoo and Salmon Gum) 

• suitable sized nest hollow i.e. large enough entrance and adequate depth  

• evidence of feeding (chewed cones, seed and nut material) 

• opportunistic observations of Black Cockatoos in the Survey Area. 

As stated above, the Black Cockatoo habitat assessment considered the recently revised draft referral 
guidelines for three threatened Black Cockatoo species (DEE 2017) and the previous referral guidelines 
where relevant (DSEWPaC 2012). These draft guidelines include an assessment of Black Cockatoo 
foraging habitat quality, by attributing a habitat quality score. The quality score included the elements 
above as well as the following: 
• the presence of all plant species that provide foraging, including non-native food sources used by 

Black Cockatoos 

• use as a roosting site 

• the vegetation present in the surrounding area (i.e. at least 12 km from the impact area, including 
proximity to any breeding habitat, roosting sites or watering points) 

• numbers of any known nesting trees. 

Revisit – hollow inspection 

At the request of Main Roads an additional assessment was undertaken on the 30 August 2018 to 
reinspect five hollows (originally observed from the ground) in four potential breeding trees. The hollows 
were inspected in greater detail which included undertaking the following (some of which was undertaken 
during the original assessment [see dot points above]): 

• measure the size of the hollow opening 

• height of the hollow off the ground 

• angle of the hollow 

• depth of the hollow 

• examine hollows in detail with binoculars 

• assess and photograph hollows in detail with a Canon long lens camera (75 – 300 mm). 
If the hollows were identified as being too small from the ground for Black Cockatoos to be able to enter 
and therefore to potentially breed in, the trees were not climbed for further inspection. 
Further to this, please note that not all the hollow features outlined above might be measurable, particularly 
hollow depth if the tree is deemed unsafe to climb or if the aspect/direction of the hollow makes it too 
difficult to measure (because it is obstructed in some way).  
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3. Results 
 

During the habitat assessment, numerous (approximately 30) FRTBC were heard calling from many 
locations, seen flying overhead and observed feeding on Marri nuts and Cape Lilac in the Survey Area 
(Plate 1). 

 

Plate 1:  FRTBC Feeding in Cape lilac in the Survey Area. 

3.1 Potential Breeding Habitat 

Four species of Eucalypts, Marri (Corymbia calophylla), Jarrah (Eucalyptus marginata), Tuart (Eucalyptus 
gomphocephala) and Wandoo (Eucalyptus wandoo) recorded in the Survey Area, are considered Black 
Cockatoo potential breeding habitat when DBH is ≥ 500 mm (≥300 mm for Wandoo). The Survey Area 
contains 547 potential breeding trees with a DBH ≥ 500 mm (≥300 for Wandoo) - Marri (418), Jarrah (84), 
Tuart (18) and Wandoo (27).  The dimensions and the locations of the potential breeding trees are 
displayed in Figure 2 and Appendix 3. 

There were few observable hollows present in these trees when viewed from the ground.  A total of five 
hollows were detected from the ground across four potential breeding trees i.e. trees that had a DBH ≥ 500 
mm (Appendix 3). Of these five hollows, two were considered to have entrances that were high enough or 
large enough for Black Cockatoos to utilise (> 5 m and > 100 mm diameter).  From the ground, however, it 
was considered unlikely that any of the five hollows were deep enough for Black Cockatoos to breed in, or 
European honey bees were present. 

Revisit – hollow inspection 

The five hollows in the four trees were re-examined.  Measurements were estimated and photos were 
taken to help illustrate the hollows assessed (Table 1, Appendix 3 & Appendix 4None of the hollows were 
deemed large enough for Black Cockatoos to enter and therefore to potentially breed in.  
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Table 1:  Reinspected hollows and their related dimensions (measurements are in cm and m). N/A = not 
applicable because hollow opening was not large enough to warrant further inspection.   

*Tree Number  #Hollow opening Depth of hollow Height of hollow Angle of hollow 

28  8 x 8 cm N/A 11 m 45° 
116 (hollow 1) 7 x 5 cm N/A 10 m 90° 
116 (hollow 2) Not a hollow but 

a large linear 
opening 

N/A 7 m 90° 

398 8 x 8 cm N/A 9 m 45° 
420 7 x 7 cm N/A 5 m 60° 

*See Appendix 3 for species and location details. 

# See Appendix 4 for photos of hollows. 

3.2 Foraging Habitat 

There is a total of 33 ha of foraging habitat in the Survey Area (Figure 2). 

Foraging species in the Survey Area consist of, Coastal Blackbutt (Eucalyptus todtiana), 
Banksia attenuata, Banksia menziesii, Allocasuarina spp., Acacia spp., Callistemon spp., Xanthorrhoea 
preissii and the introduced Cape Lilac (Melia azedarach). It is important to note that the majority of the 
Survey Area is regrowth, from previous clearing undertaken during road construction. 

The same potential breeding trees (above) are also considered foraging species and includes trees that 
are of various sizes, however, all are considered mature (i.e. had fruit or large enough to produce fruit). 
Chewed Marri nuts with markings considered likely to be from all three species of Black Cockatoo were 
observed throughout the site, particularly under Marri trees (Plate 3 and Plate 3). Chewed Jarrah, 
Allocasuarina, Costal Blackbutt and Cape Lilac nuts were also observed throughout the Survey Area. As 
noted above, FRTBC were observed feeding on Marri and Cape Lilac nuts in the Survey. 

No roosts were identified in the Survey Area during the assessment. The Great Cocky Count data from 
2017 was examined and more than 36 roosting sites were within 12 km of the Survey Area, five of which 
were within 1.5 km (Birdlife 2017). 

3.3 Foraging Habitat Quality Score 

The Draft Black Cockatoo foraging habitat scoring tool (DEE 2017) was used to determine the quality of 
Black Cockatoo foraging habitat in the Survey Area (Table 2).  As per the scoring tool, the Survey Area 
has an overall score of either 8 or 10, giving it a habitat quality score of “Very High Quality”. The aspects of 
the table that are applicable to the Survey Area have been highlighted in bold text. The Survey Area 
contains 6.45 ha of habitat quality score 8 and 26.08 ha of habitat quality score of 10 (Figure 3).  

High quality foraging habitat, particularly in proximity to roosting sites and/or breeding sites, demands 
protection. Foraging habitat with a score of 7 or above is considered high quality and is important for the 
long-term survival and recovery of Black Cockatoos. Impacts to high quality foraging habitat should be 
referred. 

As previously stated, it is important to note that these guidelines are currently in draft form.  As such, the 
foraging habitat quality score has the potential to be altered in the future, if the final guidelines change 
considerably. 
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Table 2:  DEE Black Cockatoo foraging habitat scoring tool (DEE 2017). 
Starting 
Score Foraging habitat for Carnaby’s Cockatoo Foraging habitat for Baudin’s Cockatoo Foraging habitat for FRTBC 

10 (Very 
high  
quality 

Foraging habitat that is being managed for black cockatoos 
such as habitat that is the focus of successful rehabilitation, 
and/or has some level of protection from clearing, and/or is 
quality habitat described below with attributes contributing to 
meet a sore of ≥10. 

Foraging habitat that is being managed for black 
cockatoos such as habitat that is the focus of, 
successful rehabilitation, and/or has some level of 
protection from clearing, and/or is quality habitat 
described below with attributes contributing to meet 
a sore of ≥10. 

Foraging habitat that is being managed for black 
cockatoos such as habitat that is the focus of successful 
rehabilitation, and/or has some level of protection from 
clearing, and/or is quality habitat described below with 
attributes contributing to meet a sore of ≥10. 

7 (High 
quality) 

Native shrubland, kwongan heathland and woodland 
dominated by proteaceous plant species such as 
Banksia spp. (including Dryandra spp.), Hakea spp. and 
Grevillea spp., as well as native eucalypt woodland and 
forest that contains foraging species, including along 
roadsides. Does not include orchards, canola, or areas 
under a RFA. 

Native eucalypt woodlands and forest, and 
proteaceous woodland and heath, particularly 
marri, including along roadsides. Does not 
include orchards or areas under a RFA. 

Jarrah and marri woodlands and forest, and edges of 
karri forests, including wandoo and blackbutt, within 
the range of the subspecies, including along 
roadsides. Does not include areas under a RFA. 

5 (Quality) Pine plantation or introduced eucalypts. Pine plantation or introduced eucalypts. 
Introduced eucalypts as well as the introduced Cape lilac 
(Melia azedarach). 

1 (Low 
quality) 

Individual foraging plants or small stand of foraging 
plants. 

Individual foraging plants or small stand of 
foraging plants. 

Individual foraging plants or small stand of foraging 
plants. 

Additions Context adjustor – attributes improving functionality of 
foraging habitat 

Context adjustor – attributes improving functionality 
of foraging habitat 

Context adjustor – attributes improving functionality of 
foraging habitat 

+3 Is within the Swan Coastal Plain (important foraging 
area). 

Is within the known foraging area. Jarrah and/or marri show good recruitment (i.e. 
evidence of young trees). 

+3 Contains trees with suitable nest hollows. Contains trees with suitable nest hollows. Contains trees with suitable nest hollows. 

+2 Primarily contains Marri. Primarily contains Marri. Primarily contains Marri and/or Jarrah. 

+2 Contains trees with potential to be used for breeding 
(DBH > 500 mm). 

Contains trees with potential to be used for 
breeding (DBH > 500 mm). 

Contains trees with potential to be used for breeding 
(DBH > 500 mm). 

+1 Is known to be a roosting site. Is known to be a roosting site. Is known to be a roosting site 

Subtractions Context adjustor – attributes reducing functionality of 
foraging habitat 

Context adjustor – attributes reducing functionality of 
foraging habitat 

Context adjustor – attributes reducing functionality of 
foraging habitat 

-2 No clear evidence of feeding debris. No clear evidence of feeding debris. No clear evidence of feeding debris. 

-2 No other foraging habitat within 6 km. No other foraging habitat within 6 km. No other foraging habitat within 6 km. 

-1 Is > 12 km from a known breeding location. Is > 12 km from a known breeding location. Is > 12 km from a known breeding location. 

-1 Is > 12 km from a known roosting site. Is > 12 km from a known roosting site. Is > 12 km from a known roosting site. 

-1 Is > 2 km from a watering point. Is > 2 km from a watering point. Is > 2 km from a watering point. 
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Starting 
Score Foraging habitat for Carnaby’s Cockatoo Foraging habitat for Baudin’s Cockatoo Foraging habitat for FRTBC 

10 (Very 
high  
quality 

Foraging habitat that is being managed for black cockatoos 
such as habitat that is the focus of successful rehabilitation, 
and/or has some level of protection from clearing, and/or is 
quality habitat described below with attributes contributing to 
meet a sore of ≥10. 

Foraging habitat that is being managed for black 
cockatoos such as habitat that is the focus of, 
successful rehabilitation, and/or has some level of 
protection from clearing, and/or is quality habitat 
described below with attributes contributing to meet 
a sore of ≥10. 

Foraging habitat that is being managed for black 
cockatoos such as habitat that is the focus of successful 
rehabilitation, and/or has some level of protection from 
clearing, and/or is quality habitat described below with 
attributes contributing to meet a sore of ≥10. 

7 (High 
quality) 

Native shrubland, kwongan heathland and woodland 
dominated by proteaceous plant species such as 
Banksia spp. (including Dryandra spp.), Hakea spp. and 
Grevillea spp., as well as native eucalypt woodland and 
forest that contains foraging species, including along 
roadsides. Does not include orchards, canola, or areas 
under a RFA. 

Native eucalypt woodlands and forest, and 
proteaceous woodland and heath, particularly 
marri, including along roadsides. Does not 
include orchards or areas under a RFA. 

Jarrah and marri woodlands and forest, and edges of 
karri forests, including wandoo and blackbutt, within 
the range of the subspecies, including along 
roadsides. Does not include areas under a RFA. 

5 (Quality) Pine plantation or introduced eucalypts. Pine plantation or introduced eucalypts. 
Introduced eucalypts as well as the introduced Cape lilac 
(Melia azedarach). 

-1 Disease present (e.g. Phytophthora cinnamomic or  
marri canker). 

Disease present (e.g. Phytophthora cinnamomic or  
marri canker). 

Disease present (e.g. Phytophthora cinnamomic or  
marri canker). 
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Plate 2:  Evidence of foraging on Marri nuts by FRTBC in the Survey Area 
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Figure 2: Black Cockatoo foraging and potential breeding habitat

Path: Q:\Consult\2018\MRO\MRO18027\01_GIS_documents\ArcMap_documents\MRO18027_G001_RevA.mxd

!(!(

!(

!(

!(

!(
!(!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(
!(

!(!(!(

!(!(

!(

!(!(!(!(
!(

!(
!(!(

!(

!(!(!(
!(

!(!(

!(

!(

!(!(!(!(!(

!(!(

!(!(!(

!(!(
!(!(!(!(!(

!(!(

!(

!(!(

!(!(

!(!(
!(!(
!(!(
!(!(
!(

!(

!(
!(!(

!(!(

!(!(
!(!(!(
!(

!(
!(
!(
!(!(

!(

!(
!(!(

!(

!(

!(
!(!(

!(
!(!(!(

!(

!(
!(!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(!(!(

!(!(

R
oe H

w
y

M
idland R

d

Adelaide St West

Haw
ke

va
le 

Rd

Kenneth Rd

Stevens Rd

Kalamunda Rd

La
rw

oo
d 

Cr

Ellis Ct

Bu
tte

rc
up

 C
r

Murray Dr

Lambertia Cr

Adelaide St

W
el

by
 C

r

Benson Wy

Bow
de

n D
r

Pipe Lily Dr

Citriadora Av

Foxglove Av

Norw
ich

 W
y

Callophylla Wy

Nott
ingh

am
 G

rn

Ran
ge View R d

Torquay L

Hybanthus Av

Berle W
y

Treen Cl

Catspaw Wy

Le
ith

 P
l

He
nd

er
so

n 
Pl

Olney Ct

Th
irlm

ere
 W

y

Li
ng

 P
l

Q
ue

nd
a 

C
l

Ban
da

lon
g W

y

Cyri
l R

d

Blan
co

a S
t

Epp
ing

 C
t

R
ange C

t

M
ar

no
 W

y

U
rs

in
ia

 P
l

Witney Cl

Te
dd

ing
ton Loop

M
ar

dj
a 

C
t

M
id

la
nd

 R
d

R
oe H

w
y

Norw
ich

 W
y

406400

406400

406500

406500

406600

406600

406700

406700

406800

406800

406900

406900

407000

407000

407100

407100

407200

407200

407300

407300

407400

407400

407500

407500

407600

407600

407700

407700

64
65

80
0

64
65

80
0

64
65

90
0

64
65

90
0

64
66

00
0

64
66

00
0

64
66

10
0

64
66

10
0

64
66

20
0

64
66

20
0

64
66

30
0

64
66

30
0

64
66

40
0

64
66

40
0

64
66

50
0

64
66

50
0

64
66

60
0

64
66

60
0

64
66

70
0

64
66

70
0

64
66

80
0

64
66

80
0

64
66

90
0

64
66

90
0

64
67

00
0

64
67

00
0

64
67

10
0

64
67

10
0

64
67

20
0

64
67

20
0

64
67

30
0

64
67

30
0

64
67

40
0

64
67

40
0

64
67

50
0

64
67

50
0

info@strategen.com.au
www.strategen.com.au

at A3

Source: Proposed environmental boundary, 
24/01/2018 Main Roads 2018; Aerial: Nearmaps 2017/12;
Roads: Main Roads 2017.

Note that positional errors may occur in some areas

0 50 100 150 200 250
Meters

1:5,500

Coordinate System: GDA 1994 MGA Zone 50

Date: 5/02/2018

Scale

Author: DWhite

¹

Page 1 of 3

Potential breeding tree species
!( Jarrah

!( Marri

!( Tuart

!( Wandoo

Black Cockatoo habitat
Banksia & Allocasuarina

Jarrah & Alloacasuarina

Jarrah & Banksia

Marri

Marri & Banksia

Marri & Jarrah

Marri, Banksia, Coast blackbutt

Marri, Jarrah & Banksia

Mixed shrubs

Tuart

Non-endemics



Figure 2: Black Cockatoo foraging and potential breeding habitat

Path: Q:\Consult\2018\MRO\MRO18027\01_GIS_documents\ArcMap_documents\MRO18027_G001_RevA.mxd

!(

!(!(!(!(!(

!(!(

!(!(!(

!(!(
!(!(!(!(!(

!(!(
!(

!(!(
!(!(

!(

!(!(

!(

!(!(
!(!( !(!( !(!(!(!(!(!( !(!(!( !(!(!(

!(!(
!(!(!(

!(
!(

!(

!(
!(

!(

!(
!(
!(

!(!(
!(!(!(

!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(
!(

!(!(

!(

!(

!(!(
!(
!(!(

!(!(!(

!(
!(!(!(

!(!(
!(!(
!(
!(!(!(!(!(!(

!(
!(!(
!(!(
!(!(
!(

!(!(!(
!(!(

!(!(!(
!(!(
!(
!(

!(
!(
!(
!(!(
!(

!(!(!(!(!(!(

!(!(

!(
!(
!(!(

!(!(
!(!(!(!(

!(!(!(!(!(
!(!(!(!(
!(!(

!(
!(
!(!(!(
!(
!(
!(!(

!(!(!(

!(!(!(
!(

!(

!(!(
!(

!(

!(!(!(

!(!(!(!(

!(!(!(
!(!(
!(
!( !(!(!(

!(
!(!(!(!(

!(
!(!(

!(!(
!(
!(!(
!(!(

!(!(!(
!(!(
!(
!(

!(
!(!(
!(

!(
!(
!(
!(

!(
!(

!(
!(!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(!(!(
!(
!(
!(

!(!(!(
!(
!(

!(
!(!(!( !(!(!(
!(!(!(!( !(

!(

!(

!(
!(!(

!(

!(

!(

!(!(

!(
!(
!(

!(

!(!(

!(
!(!(
!(!(

!(!(

!(
!(

!(!(
!(

!(

!( !(
!(
!(

!(

!(

!(!(
!(

!(

!(
!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(
!(

!(
!(!(

!(

!(

!(!(

!(
!(

!(!(!(!(!(

!(!(

R
oe

 H
w

y

Edn
ey

 R
d

Maida Vale Rd

Kalam
unda Rd

David St

Da
vid

 S
t W

es
t

Myerson Cr
Pl

ov
er

 R
d

Tia
 Av

Ran
ge

 View
 R

d

Prio
ry 

Rd

R
us

se
ll 

R
d

Pinker Cr

Berle Wy

Cyri
l R

d
N

ew
bu

rn
 R

d

Warr
en

 R
d

Baza Gdns

Neth
erw

oo
d R

d

Rub
y W

y

Brae Rd

Ban
da

lon
g W

y

Ko
ok

ab
ur

ra
 C

r

Lit
tle

fie
ld 

Rd

Swan Rd

Albe
marl

e W
y

Emu Ct

Emerald Ct

Br
an

dis
 C

t

Stanley St

Gordon St

Feeney Gdns

Tull Ct

Wycombe Rd

Sutt
on

 R
d

Teutonia Ct

Combellack Wy

Don
ald

 R
d

G
an

n e t Ct

Br
um

by
 C

t

Bren
da

 R
d

Charles St

Dart
er 

Wy

B
abb ler Ct

Woo
da

ll C
t

A methyst Pl

Croxdale
C

r

Yi
rrd

ah
C

t

Kathleen Cl
Forward Ct

Sapphire Wy

Haw
tin

 R
d

Tree Fern Grn

Dirp
hi

a
Pl

Umina St

Billara St

Magpie Ct

Warner Rd

Agate Wy

Agr
au

lia

Ct

Brolga Ct

Zircon Pl

Cygnet Ct

Bittern Cl

Symms Ct

Galena Ct

Pearl Ct

Ambe
r C

t

Old Maida Vale Rd

R
oe

H
w

y
(N

or th bound )of f t o
M

ai da
Va le

R
d

Whimb rel G
rn

R
ange C

t

M
ai

da
Va

le
R

d
on

to
Ro

e
Hw

y
(S

ou
th

bo
un

d)

Topaz CtMadderson Rd

Willerin Mews

Midland Rd

Smilax Ct

M
atuka

Mews

Mich
ae

l C
t

He nderson Pl

Beryl C
l

Warbler C
t

Sciron Ct

P eregrine Grn

Gem Ct

Verd in ClGully Cl

G
rebe Ct

Itea Ct

Citru
s G

r
An

ac
es

 C
t

Ca rdui Ct

Ku
m

al
 C

t

Kalam
unda Rd

R
oe

 H
w

y

Ro
e 

Hw
y

Maida Vale Rd

Dav
id 

St

Mye
rso

n C
r

406200

406200

406300

406300

406400

406400

406500

406500

406600

406600

406700

406700

406800

406800

406900

406900

407000

407000

407100

407100

407200

407200

407300

407300

407400

407400

407500

407500

64
64

10
0

64
64

10
0

64
64

20
0

64
64

20
0

64
64

30
0

64
64

30
0

64
64

40
0

64
64

40
0

64
64

50
0

64
64

50
0

64
64

60
0

64
64

60
0

64
64

70
0

64
64

70
0

64
64

80
0

64
64

80
0

64
64

90
0

64
64

90
0

64
65

00
0

64
65

00
0

64
65

10
0

64
65

10
0

64
65

20
0

64
65

20
0

64
65

30
0

64
65

30
0

64
65

40
0

64
65

40
0

64
65

50
0

64
65

50
0

64
65

60
0

64
65

60
0

64
65

70
0

64
65

70
0

64
65

80
0

64
65

80
0

64
65

90
0

64
65

90
0

info@strategen.com.au
www.strategen.com.au

at A3

Source: Proposed environmental boundary, 
24/01/2018 Main Roads 2018; Aerial: Nearmaps 2017/12;
Roads: Main Roads 2017.

Note that positional errors may occur in some areas

0 50 100 150 200 250
Meters

1:5,500

Coordinate System: GDA 1994 MGA Zone 50

Date: 5/02/2018

Scale

Author: DWhite

¹

Page 2 of 3

Potential breeding tree species
!( Jarrah

!( Marri

!( Tuart

!( Wandoo

Black Cockatoo habitat
Banksia & Allocasuarina

Marri

Marri & Allocasuarina

Marri & Banksia

Marri & Jarrah

Marri, Tuart, Non-endemic

Mixed shrubs

Tuart

Wandoo & Non-endemics

Non-endemics



Figure 2: Black Cockatoo foraging and potential breeding habitat
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Figure 3: Black Cockatoo foraging quality score
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Figure 3: Black Cockatoo foraging quality score
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Figure 3: Black Cockatoo foraging quality score

Path: Q:\Consult\2018\MRO\MRO18027\01_GIS_documents\ArcMap_documents\MRO18027_G003_RevA.mxd

R
oe

 H
w

y

Brae
 R

d

Bran
d R

d

Bruce Rd

Stewart Rd

Sultana Rd West

R
ho

de
s 

Pl

Sultana Rd EastApri
co

t S
t

Fruit Tree CrFig L

Smokebush Pl

Oxford Ct

Miln
er 

Rd

Ash
by

 C
l

Ravenswood Rd

Plum Wy

Acc
es

s Path
From

Roe
Hwy (S

ou
th

Bou
nd

)

Sev
ille

 R
d

M
ul

be
rry

Ct

Berkshire
Rd on to Roe Hwy (Northbound)

Nec
tar

ine
 W

y

Cherrytree Rd

Dirp
hia

P
l

Raven St

Whim brel G
rnPeregrine Grn

Access Path to Roe Hwy (North
Bound)

R
oe

 H
w

y

Sultana Rd West

405500

405500

405600

405600

405700

405700

405800

405800

405900

405900

406000

406000

406100

406100

406200

406200

406300

406300

406400

406400

406500

406500

406600

406600

406700

406700

406800

406800

64
62

50
0

64
62

50
0

64
62

60
0

64
62

60
0

64
62

70
0

64
62

70
0

64
62

80
0

64
62

80
0

64
62

90
0

64
62

90
0

64
63

00
0

64
63

00
0

64
63

10
0

64
63

10
0

64
63

20
0

64
63

20
0

64
63

30
0

64
63

30
0

64
63

40
0

64
63

40
0

64
63

50
0

64
63

50
0

64
63

60
0

64
63

60
0

64
63

70
0

64
63

70
0

64
63

80
0

64
63

80
0

64
63

90
0

64
63

90
0

64
64

00
0

64
64

00
0

64
64

10
0

64
64

10
0

64
64

20
0

64
64

20
0

info@strategen.com.au
www.strategen.com.au

at A3

Source: Proposed environmental boundary, 
24/01/2018 Main Roads 2018; Aerial: Nearmaps 2017/12;
Roads: Main Roads 2017.

Note that positional errors may occur in some areas

0 50 100 150 200 250
Meters

1:5,500

Coordinate System: GDA 1994 MGA Zone 50

Date: 5/02/2018

Scale

Author: DWhite

¹

Page 3 of 3

Proposed environmental
boundary

Roads

Black Cockatoo foraging
quality score

10



Final Black Cockatoo Habitat Assessment, Roe Highway 

 

MRO18027_01 R001 Rev C  

3-Sep-18  17 

 

4. Discussion 

During the Black Cockatoo habitat assessment, potential foraging and breeding habitat was identified in 
the Survey Area.  

4.1 Potential Breeding Habitat 

Black Cockatoos breed in large hollow-bearing trees, generally within woodlands or forests (Johnstone et 
al. 2013a). The size of the tree can be a useful indication of the hollow-bearing potential of the tree. Trees 
of suitable DBH are potentially important for maintaining breeding in the long-term, through maintaining the 
integrity of the habitat and allowing trees to provide future nest hollows. Maintaining the long-term supply 
of trees of a size to provide suitable nest hollows is particularly important in woodland stands that are 
known to support Black Cockatoo breeding (DSEWPaC 2012).  

The Black Cockatoo habitat assessment revealed that the Survey Area contains Marri, Jarrah, Tuart and 
Wandoo trees which have reached a size to be considered potential future hollow bearing trees, therefore 
potential breeding trees (i.e. ≥ 500 mm [≥ 300 mm for Wandoo]) according to the EPBC Act revised draft 
referral Black Cockatoo guidelines.  

In total, 547 trees were recorded which met the criteria to be classed as a potential breeding tree. This 
suggests that these trees may develop hollows and have the potential to be use for breeding in the future.  
To be suitable for Black Cockatoos, the hollow entrances need to be large enough for cockatoos to enter 
and of adequate depth (and the hollows need to have a large enough and relatively flat floor space) 
(Johnstone et al. 2013a).  

A total of five hollows in four trees were identified during the first habitat assessment and were not 
considered suitable for nesting. A reinspection of these hollows, but in greater detail was undertaken and 
this reinspection also determined that these five hollows were unsuitable for Black Cockatoos to nest in.  
Primarily because their entrance opening were too small. The minimum entrance size of a hollow to be 
considered suitable for FRTBC to breed in is 10 x 12 cm and the mean size is 30 x 34 cm (all hollow 
openings were below the minimum size) (see Table 1 and Appendix 4). Work undertaken on CBC indicate 
that their hollows have a vertical opening of about 27 cm (Saunders & Dawson 2017) – again all the hollow 
openings examined during this survey were much smaller (see Table 1 and Appendix 4). In addition, the 
hollow entrances on all four trees were between five and 11 m above ground and therefore likely too low to 
be suitable, as Black Cockatoos generally use hollows that are on average at 14.5 m above the ground 
(Johnstone et al. 2013).  

4.2 Foraging Habitat 

There were other Marri, Jarrah, Tuart and Wandoo trees in the Survey Area, however, they all had a DBH 
of < 500 mm (< 300 mm for Wandoo) and therefore are not considered as potential breeding trees. These 
trees, however, are all considered to be foraging habitat. The Survey Area also contained other known 
foraging species including Coastal Blackbutt, Banksia attenuata, Banksia menziesii, Allocasuarina spp., 
Acacia spp., Callistemon spp., Xanthorrhoea preissii and Cape Lilac. 

All three Black Cockatoo species leave unique feeding patterns on Marri nuts as they extract the seeds. 
Each species has a different style – from the inelegant “chomp-chomp” style of the FRTBC and Carnaby’s 
Cockatoo to the delicate style of the Baudin’s Cockatoo which use their long upper beak to extract the 
Marri seeds (WAM 2013). 

During the habitat assessment, approximately 30 FRTBC were heard calling from many locations, seen 
flying overhead and observed feeding on Marri nuts and Cape Lilac in the Survey Area. Evidence of 
FRTBC and Carnaby’s foraging was recorded throughout the Survey Area, with many chewed Marri, Cape 
Lilac and Coastal Blackbutt nuts, as well as Banksia cones were observed (Plate 4 and Plate 5). 
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No roosts were identified in the Survey Area during the assessment. The Great Cocky Count data from 
2017 was examined and five roosts were within 1.5 km of the Survey Area (Birdlife 2017). 

 

Plate 4:  Evidence of foraging on Cape lilac nuts by FRTBC in the Survey Area 

 

Plate 5:  Evidence of foraging on Marri nuts by FRTBC in the Survey Area 
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4.3 Habitat Quality 

The DEE 2017 foraging habitat scoring tool was used to determine the quality of the habitat.  The quality of 
foraging habitat varies depending upon how Black Cockatoos use that habitat in that location. 

Black cockatoos rely on foraging resources to provide sufficient energy for their movements across their 
range. Availability of foraging habitat plays a particularly critical role in the post-breeding period, when 
birds need to build condition after breeding, and are teaching juveniles where these foraging resources are 
located. Losing foraging resources across the range increases the likelihood that birds won’t regain 
condition after breeding, and won’t breed again the following season, and that juveniles won’t survive to 
become part of the adult population (DEE 2017). 

The Survey Area was given two quality score ratings 8 or 10. Both scores however, result in a 
classification of “Very High Quality” for the Survey Area.  The Survey Area contains 6.45 ha of habitat 
quality score 8 and 26.08 ha of habitat quality score 10 (Figure 3).  

The habitat score was attributed to the Survey Area from applicable starting scores and then additions and 
subtractions based on functionality of foraging habitat.  The difference in the score is mainly because of 
some areas being considered native shrubland and/or woodland, containing native eucalypts (score 10), or 
being considered individual trees and small stands of Marri and Jarrah (score 8) at different locations. 

Adjustors were applied regarding attributes improving functionality of the foraging habitat.  These included 
location (Swan Coastal Plain) as well as presence of potential breeding habitat and foraging habitat 
(including Marri and Jarrah).  Adjustors were also applied regarding attributes reducing functionality of the 
foraging habitat, including distance to breeding and roosting sites.  It was found that, for example, more 
than 36 roosting sites from the great Cocky Count 2017 were within 12 km of the Survey Area, five of 
which were within 1.5 km (Birdlife 2017). 

 



Final Black Cockatoo Habitat Assessment, Roe Highway 

 

MRO18027_01 R001 Rev C  

3-Sep-18  20 

 

5. References 

Birdife Australia 2017. Great Cocky Count 2017. 

Cale, B. 2003, Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) Recovery Plan. Perth: Department 
of Conservation and Land Management. 

Cooper, C. E., Withers, P. C., Mawson, P. R., Bradshaw, S. D., Prince, J., & Robertson, H. 2002, 
Metabolic ecology of cockatoos in the south-west of Western Australia. Australian Journal of Zoology 
50, 67–76. 

Department of Energy and Environment (DEE) 2017, Revised draft referral guideline for three threatened 
black cockatoo species: Carnaby’s Cockatoo, Baudin’s Cockatoo and the Forest Red-tailed Black 
Cockatoo. Commonwealth of Australia, 2017. 

Department of Environment and Conservation (DEC) 2013, Definitions, Categories and Criteria for 
Threatened and Priority Ecological Communities, [Online], Government of Western Australia, 
Available from: https://www.dpaw.wa.gov.au/images/plants-animals/threatened-
species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf 

Department of Biodiversity, Conservation and Attractions (DBCA) 2017, Conservation Codes for Western 
Australian Flora and Fauna, Government of Western Australia, Perth. 

Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC) 2012 
Environment Protection and Biodiversity Conservation Act 1999 referral guidelines for three black 
cockatoo species: Carnaby’s cockatoo (endangered) Calyptorhynchus latirostris, Baudin’s cockatoo 
(vulnerable) Calyptorhynchus baudinii, Forest red-tailed black cockatoo (vulnerable) Calyptorhynchus 
banksii naso, Australian Government, Canberra.   

Johnstone, R. E., Kirkby, T., & Sarti, K. 2013a, The breeding biology of the Forest Red-tailed Black 
Cockatoo Calyptorhynchus banksii naso Gould in south-western Australia. I. Characteristics of nest 
trees and nest hollows. Pacific Conservation Biology 19, 121-142. 

Johnstone, R. E., Kirkby, T., & Sarti, K. 2013b, The breeding biology of the Forest Red-tailed Black 
Cockatoo Calyptorhynchus banksii naso Gould in south-western Australia. II. Breeding behaviour and 
diet. Pacific Conservation Biology 19, 143-155. 

Johnstone, R. E., & Kirkby, T. 1999, Food of the forest red-tailed black cockatoo Calyptorhynchus banksii 
naso in south-west Western Australia. Western Australian Naturalist 22, 167–177. 

Johnstone, R. E, & Kirkby, T. 2011, Carnaby’s Black Cockatoo (Calyptorhynchus latirostris), Baudin’s 
Black Cockatoo (Calyptorhynchus baudinii) and the Forest Red-tailed Black Cockatoo 
(Calyptorhynchus banksii naso) on the Swan Coastal Plain (Lancelin–Dunsborough), Western 
Australia. Studies on distribution, status, breeding, food, movements and historical changes. Perth: 
Department of Planning. 

Johnstone, R. E. & Storr, G. M. 1998, Handbook of Western Australian Birds. Volume 1 - Non-Passerines 
(Emu to Dollarbird). Oxford University Press. 

Saunders, D.A. 1986, Breeding season, nesting success and nestling growth in Carnaby's Cockatoo, over 
16 years at Coomallo Creek, and a method for assessing the viability of population in other areas. 
Australian Wildlife Research, 13, 261-73. 

Saunders D. A. and Dawson R. 2017, Cumulative learnings and conservation implications of a long-term 
study of the endangered Carnaby’s Cockatoo Calyptorhynchus latirostris. Australian Zoologist 40, 1-
19. 

Shah, B. 2006, Conservation of Carnaby’s Black Cockatoo on the Swan Coastal Plain, WA.  Perth: Birds 
Australia.

https://www.dpaw.wa.gov.au/images/plants-animals/threatened-species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf
https://www.dpaw.wa.gov.au/images/plants-animals/threatened-species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf


 

 

 

Appendix 1 

Conservation significant flora, fauna 

and ecological community definitions 

 



 

 

Conservation Codes for Western Australian Flora and Fauna (Parks and Wildlife 2017) 

Specially protected fauna or flora are species which have been adequately searched for and are deemed 
to be, in the wild, either rare, at risk of extinction, or otherwise in need of special protection, and have been 
gazetted as such.   

Categories of specially protected fauna and flora are: 

T Threatened species  

Published as Specially Protected under the Wildlife Conservation Act 1950, and listed under 
Schedules 1 to 4 of the Wildlife Conservation (Specially Protected Fauna) Notice for Threatened 
Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora (which may also be 
referred to as Declared Rare Flora).  

Threatened fauna is that subset of ‘Specially Protected Fauna’ declared to be ‘likely to become 
extinct’ pursuant to section 14(4) of the Wildlife Conservation Act.  

Threatened flora is flora that has been declared to be ‘likely to become extinct or is rare, or 
otherwise in need of special protection’, pursuant to section 23F(2) of the Wildlife Conservation 
Act.  

The assessment of the conservation status of these species is based on their national extent and 
ranked according to their level of threat using IUCN Red List categories and criteria as detailed 
below. 

CR Critically endangered species  

Threatened species considered to be facing an extremely high risk of extinction in the wild. 
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 1 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora.  

EN Endangered species  

Threatened species considered to be facing a very high risk of extinction in the wild. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 2 of the Wildlife 
Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation 
(Rare Flora) Notice for Threatened Flora.  

VU Vulnerable species  

Threatened species considered to be facing a high risk of extinction in the wild. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 3 of the Wildlife 
Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation 
(Rare Flora) Notice for Threatened Flora.  

EX Presumed extinct species  

Species which have been adequately searched for and there is no reasonable doubt that the last 
individual has died. Published as Specially Protected under the Wildlife Conservation Act 1950, in 
Schedule 4 of the Wildlife Conservation (Specially Protected Fauna) Notice for Presumed Extinct 
Fauna and Wildlife Conservation (Rare Flora) Notice for Presumed Extinct Flora.  

  



 

 

IA Migratory birds protected under an international agreement  

Birds that are 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. Published as Specially Protected under 
the Wildlife Conservation Act 1950, in Schedule 5 of the Wildlife Conservation (Specially 
Protected Fauna) Notice.  

CD Conservation dependent fauna  

Fauna of special conservation need being species dependent on ongoing conservation 
intervention to prevent it becoming eligible for listing as threatened. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 6 of the Wildlife Conservation 
(Specially Protected Fauna) Notice.  

OS Other specially protected fauna  

Fauna otherwise in need of special protection to ensure their conservation. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 7 of the Wildlife Conservation 
(Specially Protected Fauna) Notice. 

 

Priority Flora and Fauna 

Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to 
the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in 
order of priority for survey and evaluation of conservation status so that consideration can be given to their 
declaration as threatened flora or fauna.  

Species 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, are placed in Priority 4. These species require regular monitoring.  

Assessment of Priority codes is based on the Western Australian distribution of the species, unless the 
distribution in WA is part of a contiguous population extending into adjacent States, as defined by the 
known spread of locations.  

1 Priority 1: Poorly-known species  

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.  

2 Priority 2: Poorly-known species  

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.  

  



 

 

3 Priority 3: Poorly-known species  

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.  

4 Priority 4: Rare, Near Threatened and other species in need of monitoring: 

(a) Rare. 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) Near Threatened. Species that are considered to have been adequately surveyed and that 
are close to qualifying for Vulnerable, but are not listed as Conservation Dependent.  

(c) Species that have been removed from the list of threatened species during the past five years 
for reasons other than taxonomy. 

 
  



 

 

Definition of Threatened Ecological Communities (DEC 2013) 

A threatened ecological community(TEC) is one which is found to fit into one of the following categories; 
“presumed totally destroyed”, “critically endangered”, “endangered” or “vulnerable”. 

Presumed Totally Destroyed (PD)  

An ecological community that has been adequately searched for but for which no representative 
occurrences have been located. The community has been found to be totally destroyed or so extensively 
modified throughout its range that no occurrence of it is likely to recover its species composition and/or 
structure in the foreseeable future.  

An ecological community will be listed as presumed totally destroyed if there are no recent records of the 
community being extant and either of the following applies (A or B):  

A) Records within the last 50 years have not been confirmed despite thorough searches of known 
or likely habitats, or  

B) All occurrences recorded within the last 50 years have since been destroyed. 

Critically Endangered (CR)  

An ecological community will be listed as Critically Endangered when it has been adequately surveyed and 
is found to be facing an extremely high risk of total destruction in the immediate future.  This will be 
determined on the basis of the best available information, by it meeting any one or more of the following 
criteria (A, B or C): 

A) The estimated geographic range, and/or total area occupied, and/or number of discrete 
occurrences since European settlement have been reduced by at least 90% and either or both of 
the following apply:  

• geographic range, and/or total area occupied and/or number of discrete occurrences are continuing to 
decline such that total destruction of the community is imminent (within approximately 10 years) 

• modification throughout its range is continuing such that in the immediate future (within approximately 
10 years) the community is unlikely to be capable of being substantially rehabilitated.   

B) Current distribution is limited, and one or more of the following apply:  

• geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted 
and the community is currently subject to known threatening processes which are likely to result in 
total destruction throughout its range in the immediate future (within approximately 10 years) 

• there are very few occurrences, each of which is small and/or isolated and extremely vulnerable to 
known threatening processes 

• there may be many occurrences but total area is very small and each occurrence is small and/or 
isolated and extremely vulnerable to known threatening processes.   

C) The ecological community exists only as highly modified occurrences that may be capable of 
being rehabilitated if such work begins in the immediate future (within approximately 10 years).   

  



 

 

Endangered (EN)  

An ecological community that has been adequately surveyed and found to have been subject to a major 
contraction in area and/or was originally of limited distribution and is in danger of significant modification 
throughout its range or severe modification or destruction over most of its range in the near future. 

An ecological community will be listed as Endangered when it has been adequately surveyed and is not 
Critically Endangered but is facing a very high risk of total destruction in the near future. This will be 
determined on the basis of the best available information by it meeting any one or more of the following 
criteria (A, B, or C):  

A) The geographic range, and/or total area occupied, and/or number of discrete occurrences 
have been reduced by at least 70% since European settlement and either or both of the following 
apply: 

•  the estimated geographic range, and/or total area occupied and/or number of discrete occurrences 
are continuing to decline such that total destruction of the community is likely in the short term future 
(within approximately 20 years) 

• modification throughout its range is continuing such that in the short term future (within approximately 
20 years) the community is unlikely to be capable of being substantially restored or rehabilitated.   

B) Current distribution is limited, and one or more of the following apply” 
• geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted 

and the community is currently subject to known threatening processes which are likely to result in 
total destruction throughout its range in the short term future (within approximately 20 years) 

•  there are few occurrences, each of which is small and/or isolated and all or most occurrences are 
very vulnerable to known threatening processes 

• there may be many occurrences but total area is small and all or most occurrences are small and/or 
isolated and very vulnerable to known threatening processes.   

C) The ecological community exists only as very modified occurrences that may be capable of 
being substantially restored or rehabilitated if such work begins in the short-term future (within 
approximately 20 years).   

Vulnerable (VU)  

An ecological community that has been adequately surveyed and is found to be declining and/or has 
declined in distribution and/or condition and whose ultimate security has not yet been assured and/or a 
community that is still widespread but is believed likely to move into a category of higher threat in the near 
future if threatening processes continue or begin operating throughout its range.  

An ecological community will be listed as Vulnerable when it has been adequately surveyed and is not 
Critically Endangered or Endangered but is facing a high risk of total destruction or significant modification 
in the medium (within approximately 50 years) to long-term future. This will be determined on the basis of 
the best available information by it meeting any one or more of the following criteria (A, B or C):  

A) The ecological community exists largely as modified occurrences that are likely to be capable 
of being substantially restored or rehabilitated.   

B) The ecological community may already be modified and would be vulnerable to threatening 
processes, is restricted in area and/or range and/or is only found at a few locations.   

C) The ecological community may be still widespread but is believed likely to move into a 
category of higher threat in the medium to long term future because of existing or impending 
threatening processes.   

  



 

 

Definition of Priority Ecological Communities (DEC 2013) 

Possible threatened ecological communities that do not meet survey criteria or that are not adequately 
defined are added to the Priority Ecological Community List under priorities 1, 2 and 3. These three 
categories are ranked in order of priority for survey and/or definition of the community. Ecological 
communities that are adequately known, and are rare but not threatened or meet criteria for Near 
Threatened, or that have been recently removed from the threatened list, are placed in Priority 4. These 
ecological communities require regular monitoring. Conservation Dependent ecological communities are 
placed in Priority 5. 

Priority One: Poorly-known ecological communities  

Ecological communities with apparently few, small occurrences, all or most not actively managed for 
conservation (e.g. within agricultural or pastoral lands, urban areas, active mineral leases) and for which 
current threats exist.  Communities may be included if they are comparatively well-known from one or 
more localities but do not meet adequacy of survey requirements, and/or are not well defined, and appear 
to be under immediate threat from known threatening processes across their range.   

Priority Two: Poorly-known ecological communities  

Communities that are known from few small occurrences, all or most of which are actively managed for 
conservation (e.g. within national parks, conservation parks, nature reserves, State forest, unallocated 
Crown land, water reserves, etc.) and not under imminent threat of destruction or degradation.  
Communities may be included if they are comparatively well known from one or more localities but do not 
meet adequacy of survey requirements, and/or are not well defined, and appear to be under threat from 
known threatening processes.   

Priority Three: Poorly known ecological communities  

 

• Communities that are known from several to many occurrences, a significant number or area of 
which are not under threat of habitat destruction or degradation 

• communities known from a few widespread occurrences, which are either large or within significant 
remaining areas of habitat in which other occurrences may occur, much of it not under imminent 
threat 

• communities made up of large, and/or widespread occurrences, that may or not be represented in the 
reserve system, but are under threat of modification across much of their range from processes such 
as grazing by domestic and/or feral stock, and inappropriate fire regimes.   

Communities may be included if they are comparatively well known from several localities but do not meet 
adequacy of survey requirements and/or are not well defined, and known threatening processes exist that 
could affect them.   

Priority Four 

Ecological communities that are adequately known, rare but not threatened or meet criteria for Near 
Threatened, or that have been recently removed from the threatened list.  These communities require 
regular monitoring. These include: 

a) Rare. Ecological communities known from few occurrences 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 communities are usually represented on conservation lands.   

b) Near Threatened. Ecological communities 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) Ecological communities that have been removed from the list of threatened communities during 
the past five years.   

Priority Five: Conservation Dependent ecological communities  

Ecological communities that are not threatened but are subject to a specific conservation program, the 
cessation of which would result in the community becoming threatened within five years. 
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Black Cockatoo distribution maps 
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Map 2: Modelled distribution for Baudin's Cockatoo
(Calyptorhynchus baudinii) 

The distribution extent of the Baudin's Cockatoo
was created and verified using Birds Australia and
WA Musem data (2011) and information received
from experts (R. Johnstone, G.M. Storr & T.
Kirkby). The broad occurrence extent of the
species was based upon a modelled distribution
using observation records and expert feedback.
The roosting sites, wintering areas and predicted
breeding range from derived from expert published
material (Johnstone & Kirkby). Known breeding
areas represent locations known to be used by
birds for breeding as at December 2009. As
habitat has been lost in traditional breeding areas,
birds have begun breeding at new locations. The
mapped distribution was further revised during
policy development workshops and on advice from
WHaM, DoE (2016).
Last updated: 19-May-2016

Ecological Communities
Corymbia calophylla - Xanthorrhea preissii woodlands and shrublands of the Swan Coastal Plain

Corymbia calophylla - Kingia australis woodlands on heavy soils of the Swan Coastal Plain

Banksia Woodlands of the Swan Coastal Plain
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Produced by:
Environmental Resources Information Network 2016

Contextual data source:
National Vegetation Information System (NVIS 4.2) 2016
Interim Biogeographic Regionalisation for Australia (IBRA) version 7 2012
Collaborative Australian Protected Area Database (CAPAD) 2014
Geoscience Australia GEODATA TOPO 250K Topographic Data Series 3 2006

Projection: Geographic
Datum: GDA94
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Map 3: Modelled distribution for Carnaby's Cockatoo
(Calyptorhynchus latirostris) 

The distribution extent of the Carnaby's Cockatoo was
created and verified using Birds Australia and WA Museum
data (2016) and information received from experts (R.
Johnstone, 2011). The broad occurrence extent of the
species was based upon a modelled distribution using
observation records and expert feedback. The mapped
distribution was revised during policy development
workshops and on advice from WHaM, DoE (2016).
Last updated: 19-May-2016.
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Contextual data source:
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Interim Biogeographic Regionalisation for Australia (IBRA) version 7 2012
Collaborative Australian Protected Area Database (CAPAD) 2014
Geoscience Australia GEODATA TOPO 250K Topographic Data Series 3 2006
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Map 4: Modelled distribution for Forest Red-tailed Black-Cockatoo
(Calyptorhynchus banksii naso) 

The distribution extent of the Forest Red-tailed
Black-cockatoo is based on observation data
from the WA Museum as supplied May 2016.
Recorded collection dates for observations
used in the modelling range from 1996 - 2015.
The 'Likely to Occur' and 'May Occur'
distributions were predicted using the
observation records and soil, geology and
climate environmental layers in Maxent
modelling software. The mapped distribution
was further revised during policy development
workshops and on advice from WHaM, DoE
(2016).
Last updated: 18-May-2016.
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Produced by:
Environmental Resources Information Network 2016

Contextual data source:
National Vegetation Information System (NVIS 4.2) 2016
Interim Biogeographic Regionalisation for Australia (IBRA) version 7 2012
Collaborative Australian Protected Area Database (CAPAD) 2014
Geoscience Australia GEODATA TOPO 250K Topographic Data Series 3 2006

Projection: Geographic
Datum: GDA94
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Black Cockatoo Potential Breeding 

Trees 

 



Tree 

No. Species Easting Northing

DBH 

Size

No. 

Hollows Hollow Size Notes

1 Marri 407093 6467289 A 0 N/A  

2 Marri 407093 6467289 A 0 N/A  

3 Jarrah 407159 6467129 A 0 N/A  

4 Jarrah 407155 6467087 A 0 N/A  

5 Jarrah 407168 6467038 A 0 N/A  

6 Jarrah 407163 6467004 B 0 N/A  

7 Marri 407165 6466995 A 0 N/A  

8 Marri 407167 6466990 A 0 N/A  

9 Jarrah 407181 6467003 B 0 N/A  

10 Marri 407174 6467960 A 0 N/A  

11 Marri 407190 6466925 A 0 N/A  

12 Marri 407190 6466907 A 0 N/A  

13 Jarrah 407217 6466847 A 0 N/A  

14 Jarrah 407198 6466839 A 0 N/A  

15 Marri 407210 6466794 A 0 N/A  

16 Jarrah 407221 6466727 A 0 N/A  

17 Jarrah 407227 6466680 B 0 N/A  

18 Jarrah 407256 6466519 A 0 N/A Burnt

19 Jarrah 407233 6466313 A 0 N/A

20 Marri 407231 6466310 A 0 N/A  

21 Jarrah 407244 6466295 A 0 N/A  

22 Marri 407218 6466263 A 0 N/A  

23 Marri 407218 6466263 A 0 N/A  

24 Marri 407218 6466263 A 0 N/A  

25 Marri 407217 6466244 A 0 N/A  

26 Marri 407217 6466244 A 0 N/A  

27 Marri 407214 6466210 A 0 N/A  

28 Jarrah 407203 6466109 B 1 <100 mm
29 Marri 407195 6466102 A 0 N/A Splits at 2m

30 Marri 407192 6466098 A 0 N/A Chewed nuts

31 Marri 407191 6466098 A 0 N/A Chewed nuts

32 Marri 407194 6466084 A 0 N/A Chewed nuts

33 Marri 407191 6466063 A 0 N/A Chewed nuts

34 Marri 407191 6466048 A 0 N/A Chewed nuts

35 Marri 407187 6466041 A 0 N/A Chewed nuts

36 Marri 407183 6465994 A 0 N/A Chewed nuts

37 Marri 407164 6465958 A 0 N/A Chewed nuts

38 Marri 407163 6465953 A 0 N/A Chewed nuts

39 Marri 407163 6465953 A 0 N/A Chewed nuts

40 Marri 407160 6465963 A 0 N/A Chewed nuts

41 Marri 407157 6465940 A 0 N/A Chewed nuts

42 Marri 407166 6465938 A 0 N/A Chewed nuts

43 Marri 407161 6465914 A 0 N/A Chewed nuts

44 Marri 407159 6465875 A 0 N/A Chewed nuts

45 Marri 407149 6465840 A 0 N/A Chewed nuts

46 Marri 407149 6465840 A 0 N/A Chewed nuts

47 Marri 407149 6465840 A 0 N/A Chewed nuts

48 Marri 407149 6465840 A 0 N/A Chewed nuts

49 Marri 407149 6465840 A 0 N/A Chewed nuts

50 Marri 407096 6465821 A 0 N/A Chewed nuts

51 Marri 407084 6465818 A 0 N/A Chewed nuts

52 Marri 407146 6465782 A 0 N/A Chewed nuts



53 Marri 407138 6465779 A 0 N/A Chewed nuts

54 Marri 407136 6465777 A 0 N/A Chewed nuts

55 Marri 407133 6465749 A 0 N/A Chewed nuts

56 Marri 407126 6465745 A 0 N/A Chewed nuts

57 Marri 407130 6465737 A 0 N/A Chewed nuts

58 Marri 407125 6465731 A 0 N/A Chewed nuts

59 Marri 407123 6465727 A 0 N/A Chewed nuts

60 Marri 407123 6465723 A 0 N/A Chewed nuts

61 Marri 407123 6465723 A 0 N/A Chewed nuts

62 Marri 407121 6465710 A 0 N/A Chewed nuts

63 Marri 407121 6465710 A 0 N/A Chewed nuts

64 Marri 407118 6465697 A 0 N/A Chewed nuts

65 Marri 407113 6465674 A 0 N/A Chewed nuts

66 Marri 407114 6465668 A 0 N/A Chewed nuts

67 Marri 407111 6465657 A 0 N/A Chewed nuts

68 Marri 407107 6465653 A 0 N/A Chewed nuts

69 Marri 407035 6465741 A 0 N/A Chewed nuts

70 Marri 407019 6465845 A 0 N/A Chewed nuts

71 Marri 407019 6465845 A 0 N/A Chewed nuts

72 Marri 407059 6465641 A 0 N/A Chewed nuts

73 Marri 407058 6465956 A 0 N/A Chewed nuts

74 Jarrah 407066 6465962 A 0 N/A Chewed nuts

75 Marri 407088 6466008 A 0 N/A Chewed nuts

76 Marri 407088 6466008 A 0 N/A Chewed nuts

77 Marri 407097 6466021 A 0 N/A Chewed nuts

78 Marri 407097 6466021 A 0 N/A Chewed nuts

79 Marri 407100 6466036 A 0 N/A Chewed nuts

80 Marri 407100 6466036 A 0 N/A Chewed nuts

81 Marri 407109 6466051 A 0 N/A Chewed nuts

82 Marri 407109 6466051 A 0 N/A Chewed nuts

83 Marri 407114 6466066 A 0 N/A Chewed nuts

84 Marri 407134 6466138 A 0 N/A Chewed nuts

85 Jarrah 407152 6466209 A 0 N/A Chewed nuts

86 Marri 407148 6466218 A 0 N/A

Chewed nuts

87 Marri 407148 6466218 A 0 N/A

88 Jarrah 407151 6466245 A 0 N/A  

89 Jarrah 407151 6466245 A 0 N/A  

90 Jarrah 407146 6466281 A 0 N/A  

91 Jarrah 407146 6466281 A 0 N/A  

92 Marri 407155 6466293 A 0 N/A

Chewed nuts

93 Marri 407157 6466294 A 0 N/A

Chewed nuts

94 Marri 407162 6466296 A 0 N/A

Chewed nuts

95 Marri 407163 6466302 A 0 N/A

Chewed nuts

96 Marri 407165 6466325 A 0 N/A

Chewed nuts

97 Marri 407165 6466332 A 0 N/A

Chewed nuts

98 Marri 407164 6466343 A 0 N/A

Chewed nuts

99 Marri 407164 6466352 A 0 N/A

Chewed nuts

100 Jarrah 407158 6466355 A 0 N/A

Chewed nuts

101 Marri 407162 6466382 A 0 N/A

Chewed nuts

102 Marri 407165 6466406 A 0 N/A

Chewed nuts

103 Marri 407167 6466421 A 0 N/A

Chewed nuts

104 Marri 407164 6466426 A 0 N/A

Chewed nuts

105 Marri 407170 6466448 A 0 N/A  



106 Marri 407173 6466494 A 0 N/A  

107 Jarrah 407163 6466519 A 0 N/A  

108 Jarrah 407173 6466536 A 0 Stag  

109 Marri 407173 6466535 A 0 N/A  

110 Jarrah 407169 6466568 A 0 N/A  

111 Jarrah 407170 6466584 A 0 N/A  

112 Jarrah 407170 6466584 A 0 N/A  

113 Jarrah 407158 6466585 A 0 N/A  

114 Jarrah 407165 6466608 A 0 N/A  

115 Jarrah 407166 6466655 A 0 N/A  

116 Jarrah 407161 6466667 B 2

1x > 100 mm. Not suitable. 
1 x < 100 mm  

117 Marri 407158 6466669 A 0 N/A  

118 Marri 407154 6466765 A 0 N/A  

119 Marri 407151 6466787 A 0 N/A  

120 Marri 407142 6466847 A 0 N/A  

121 Marri 407133 6466877 A 0 N/A  

122 Marri 407130 6466884 A 0 N/A  

123 Marri 407124 6466892 A 0 N/A  

124 Marri 407116 6466928 A 0 N/A  

125 Marri 407102 6467010 A 0 N/A  

126 Marri 407079 6467080 A 0 N/A  

127 Tuart 407111 6465348 A 0 N/A  

128 Tuart 407110 6465350 A 0 N/A  

129 Tuart 407113 6465358 A 0 N/A  

130 Tuart 407118 6465351 A 0 N/A  

131 Jarrah 407141 6465349 A 0 N/A  

132 Jarrah 407144 6465344 A 0 N/A  

133 Wandoo 407163 6465348 A 0 N/A  

134 Wandoo 407171 6465346 A 0 N/A  

135 Wandoo 407171 6465346 A 0 N/A  

136 Wandoo 407171 6465346 A 0 N/A  

137 Wandoo 407171 6465346 A 0 N/A  

138 Wandoo 407171 6465346 A 0 N/A  

139 Wandoo 407196 6465343 A 0 N/A  

140 Wandoo 407196 6465343 A 0 N/A  

141 Wandoo 407196 6465343 A 0 N/A  

142 Wandoo 407224 6465342 A 0 N/A  

143 Wandoo 407224 6465342 A 0 N/A  

144 Wandoo 407224 6465342 A 0 N/A  

145 Wandoo 407222 6465367 A 0 N/A  

146 Wandoo 407221 6465373 A 0 N/A  

147 Wandoo 407218 6465376 A 0 N/A  

148 Wandoo 407209 6465377 A 0 N/A  

149 Wandoo 407199 6465381 A 0 N/A  

150 Marri 407196 6465392 A 0 N/A  

151 Wandoo 407192 6465401 A 0 N/A  

152 Wandoo 407186 6465426 A 0 N/A  

153 Jarrah 407174 6465454 A 0 N/A  

154 Jarrah 407156 6465461 A 0 N/A  

155 Wandoo 407129 6465470 A 0 N/A  

156 Wandoo 407116 6465556 A 0 N/A  

157 Wandoo 407092 6465563 A 0 N/A  

158 Wandoo 407093 6465554 A 0 N/A  



159 Jarrah 407057 6465515 A 0 N/A  

160 Marri 407044 6465510 A 0 N/A  

161 Marri 407036 6465500 A 0 N/A  

162 Marri 407034 6465494 A 0 N/A  

163 Jarrah 407032 6465491 A 0 N/A  

164 Jarrah 407026 6465483 A 0 N/A  

165 Marri 407031 6465478 A 0 N/A  

166 Marri 407033 6465471 A 0 N/A  

167 Marri 407037 6465469 A 0 N/A  

168 Jarrah 407037 6465468 A 0 N/A  

169 Marri 407035 6465465 A 0 N/A  

170 Jarrah 407035 6465460 A 0 N/A  

171 Jarrah 407034 6465461 A 0 N/A  

172 Marri 407026 6465453 A 0 N/A  

173 Jarrah 407020 6465449 A 0 N/A  

174 Marri 407020 6465448 A 0 N/A  

175 Marri 407016 6465424 A 0 N/A  

176 Marri 407015 6465424 A 0 N/A  

177 Marri 407012 6465417 A 0 N/A  

178 Marri 407011 6465413 A 0 N/A  

179 Marri 407010 6465403 A 0 N/A  

180 Marri 406995 6465389 A 0 N/A  

181 Marri 406996 6465393 A 0 N/A  

182 Marri 406977 6465461 A 0 N/A  

183 Marri 406976 6465436 A 0 N/A  

184 Marri 406979 6465410 A 0 N/A  

185 Marri 406955 6465409 A 0 N/A  

186 Marri 406951 6465393 A 0 N/A  

187 Marri 406956 6465385 A 0 N/A  

188 Marri 406959 6465383 A 0 N/A  

189 Marri 406982 6465368 A 0 N/A  

190 Marri 406981 6465368 A 0 N/A  

191 Marri 406983 6465362 A 0 N/A  

192 Marri 406982 6465337 A 0 N/A  

193 Jarrah 406961 6465324 A 0 N/A  

194 Marri 406961 6465324 A 0 N/A  

195 Jarrah 406966 6465320 A 0 N/A  

196 Jarrah 406949 6465287 A 0 N/A  

197 Marri 406948 6465286 A 0 N/A  

198 Jarrah 406944 6465272 A 0 N/A  

199 Marri 406943 6465271 A 0 N/A  

200 Marri 406943 6465260 A 0 N/A  

201 Marri 406943 6465252 A 0 N/A  

202 Marri 406939 6465254 A 0 N/A  

203 Marri 406935 6465251 A 0 N/A  

204 Marri 406935 6465251 A 0 N/A  

205 Marri 406935 6465251 A 0 N/A  

206 Marri 406929 6465249 A 0 N/A  

207 Marri 406918 6465218 A 0 N/A  

208 Marri 406920 6465209 A 0 N/A  

209 Marri 406920 6465209 A 0 N/A  

210 Jarrah 406918 6465198 A 0 N/A  

211 Marri 406922 6465193 A 0 N/A  

212 Marri 406913 6465184 A 0 N/A  



213 Marri 406913 6465184 A 0 N/A  

214 Marri 406908 6465173 A 0 N/A  

215 Marri 406901 6465150 A 0 N/A  

216 Marri 406903 6465146 A 0 N/A  

217 Marri 406900 6465141 A 0 N/A  

218 Marri 406900 6465130 A 0 N/A  

219 Marri 406898 6465125 A 0 N/A  

220 Marri 406899 6465105 A 0 N/A  

221 Marri 406898 6465101 A 0 N/A  

222 Marri 406898 6465101 A 0 N/A  

223 Marri 406897 6465087 A 0 N/A  

224 Marri 406897 6465087 A 0 N/A  

225 Marri 406894 6465077 A 0 N/A  

226 Marri 406890 6465065 A 0 N/A  

227 Marri 406872 6465046 A 0 N/A  

228 Marri 406873 6465035 A 0 N/A  

229 Marri 406873 6465022 A 0 N/A  

230 Marri 406871 6465014 A 0 N/A  

231 Marri 406871 6465014 A 0 N/A  

232 Marri 406869 6465006 A 0 N/A  

233 Marri 406859 6464992 A 0 N/A  

234 Marri 406859 6464992 A 0 N/A  

235 Marri 406859 6464992 A 0 N/A  

236 Marri 406859 6464992 A 0 N/A  

237 Marri 406859 6464992 A 0 N/A  

238 Marri 406859 6464992 A 0 N/A  

239 Marri 406849 6464943 A 0 N/A  

240 Marri 406848 6464940 A 0 N/A  

241 Marri 406848 6464910 A 0 N/A  

242 Marri 406837 6464892 A 0 N/A  

243 Marri 406838 6464884 A 0 N/A  

244 Marri 406839 6464882 A 0 N/A  

245 Marri 406837 6464862 A 0 N/A  

246 Marri 406837 6464862 A 0 N/A  

247 Marri 406837 6464849 A 0 N/A  

248 Marri 406837 6464849 A 0 N/A  

249 Marri 406837 6464849 A 0 N/A  

250 Marri 406833 6464843 A 0 N/A  

251 Marri 406827 6464828 A 0 N/A  

252 Marri 406830 6464824 A 0 N/A  

253 Marri 406830 6464824 A 0 N/A  

254 Marri 406825 6464818 A 0 N/A  

255 Marri 406825 6464818 A 0 N/A  

256 Marri 406824 6464806 A 0 N/A  

257 Marri 406824 6464806 A 0 N/A  

258 Marri 406824 6464806 A 0 N/A  

259 Marri 406824 6464799 A 0 N/A  

260 Marri 406816 6464786 A 0 N/A  

261 Marri 406814 6464782 A 0 N/A  

262 Marri 406810 6464755 A 0 N/A  

263 Marri 406809 6464742 A 0 N/A  

264 Marri 406808 6464733 A 0 N/A  

265 Marri 406806 6464732 A 0 N/A  

266 Marri 406806 6464732 A 0 N/A  



267 Marri 406800 6464717 A 0 N/A  

268 Marri 406800 6464709 A 0 N/A  

269 Marri 407661 6464555 A 0 N/A  

270 Marri 406805 6464695 A 0 N/A  

271 Marri 406804 6464694 A 0 N/A  

272 Marri 406801 6464674 A 0 N/A  

273 Marri 406798 6464672 A 0 N/A  

274 Marri 406792 6464669 A 0 N/A  

275 Marri 406792 6464633 A 0 N/A  

276 Marri 406791 6464629 A 0 N/A  

277 Marri 406790 6464625 A 0 N/A  

278 Marri 406646 646445 A 0 N/A  

279 Marri 406785 6464608 A 0 N/A  

280 Marri 406643 6464446 A 0 N/A  

281 Marri 406781 6464571 A 0 N/A  

282 Marri 406774 6464564 A 0 N/A  

283 Marri 406772 6464553 A 0 N/A  

284 Marri 406801 6464532 A 0 N/A  

285 Marri 406658 6464370 A 0 N/A  

286 Marri 406658 6464370 A 0 N/A  

287 Marri 406658 6464370 A 0 N/A  

288 Marri 406697 6464342 A 0 N/A  

289 Marri 406697 6464342 A 0 N/A  

290 Marri 406697 6464342 A 0 N/A  

291 Marri 406712 6464342 A 0 N/A  

292 Marri 406622 6464503 A 0 N/A  

293 Marri 406622 6464505 A 0 N/A  

294 Marri 406627 6464508 A 0 N/A  

295 Marri 406636 6464512 A 0 N/A  

296 Marri 406645 6464505 A 0 N/A  

297 Marri 406643 6464522 A 0 N/A  

298 Marri 406647 6464532 A 0 N/A  

299 Marri 406685 6464528 A 0 N/A  

300 Marri 406691 6464529 A 0 N/A  

301 Marri 406695 6464524 A 0 N/A  

302 Marri 406707 6464540 A 0 N/A  

303 Marri 406633 6464523 A 0 N/A  

304 Marri 406633 6464523 A 0 N/A  

305 Marri 406633 6464523 A 0 N/A  

306 Marri 406633 6464523 A 0 N/A  

307 Marri 406715 6464543 A 0 N/A  

308 Marri 406718 6464554 A 0 N/A  

309 Marri 406701 6464555 A 0 N/A  

310 Marri 406717 6464598 A 0 N/A  

311 Marri 406717 6464598 A 0 N/A  

312 Marri 406719 6464612 A 0 N/A  

313 Marri 406719 6464619 A 0 N/A  

314 Marri 406719 6464623 A 0 N/A  

315 Marri 406726 6464634 A 0 N/A  

316 Marri 406725 6464636 A 0 N/A  

317 Marri 406729 6464662 A 0 N/A  

318 Marri 406732 6464663 A 0 N/A  

319 Marri 406732 6464663 A 0 N/A  

320 Marri 406738 6464671 A 0 N/A  



321 Marri 406738 6464671 A 0 N/A  

322 Marri 406734 6464680 A 0 N/A  

323 Marri 406736 6464690 A 0 N/A  

324 Marri 406738 6464714 A 0 N/A  

325 Marri 406740 6464729 A 0 N/A  

326 Marri 406738 6464735 A 0 N/A  

327 Marri 406744 6464746 A 0 N/A  

328 Marri 406751 6464777 A 0 N/A  

329 Marri 406750 6464789 A 0 N/A  

330 Marri 406750 6464800 A 0 N/A  

331 Jarrah 406756 6464809 A 0 N/A  

332 Jarrah 406757 6464827 A 0 N/A  

333 Marri 406763 6464836 A 0 N/A  

334 Marri 406761 6464854 A 0 N/A  

335 Marri 406772 6464871 A 0 N/A  

336 Marri 406769 6464872 A 0 N/A  

337 Marri 406798 6465021 A 0 N/A  

338 Marri 406803 6465031 A 0 N/A  

339 Marri 406811 6465033 A 0 N/A  

340 Marri 406831 6465136 A 0 N/A  

341 Marri 406406 6465014 A 0 N/A  

342 Marri 406849 6465192 A 0 N/A  

343 Marri 406871 6465255 A 0 N/A  

344 Marri 406871 6465284 A 0 N/A  

345 Marri 406875 6465310 A 0 N/A  

346 Marri 406883 6465331 A 0 N/A  

347 Marri 406890 6465368 A 0 N/A  

348 Marri 406956 6465626 A 0 N/A  

349 Jarrah 406957 6465642 A 0 N/A  

350 Marri 406955 6465652 A 0 N/A  

351 Marri 406959 6465658 A 0 N/A  

352 Marri 406959 6465658 A 0 N/A  

353 Marri 406961 6465663 A 0 N/A  

354 Marri 406964 6465680 A 0 N/A  

355 Marri 406965 6465688 A 0 N/A  

356 Marri 406767 6464502 A 0 N/A  

357 Marri 406767 6464502 A 0 N/A  

358 Marri 406769 6464498 A 0 N/A  

359 Marri 406765 6464506 A 0 N/A  

360 Marri 406768 6464515 A 0 N/A  

361 Marri 406754 6464472 A 0 N/A  

362 Marri 406757 6464461 A 0 N/A Chewed nuts

363 Marri 406757 6464461 A 0 N/A Chewed nuts

364 Marri 406758 6464463 A 0 N/A  

365 Marri 406774 6464465 A 0 N/A Chewed nuts

366 Marri 406787 6464459 A 0 N/A Chewed nuts

367 Marri 406788 6464453 A 0 N/A Chewed nuts

368 Marri 406760 6464437 A 0 N/A  

369 Marri 406752 6464433 A 0 N/A  

370 Marri 406749 6464426 A 0 N/A  

371 Marri 406746 6464423 A 0 N/A  

372 Marri 406774 6464416 A 0 N/A  

373 Marri 406740 6464390 A 0 N/A  

374 Marri 406754 6464366 A 0 N/A  



375 Marri 406805 6464417 A 0 N/A Burnt

376 Marri 406794 6464403 A 0 N/A Burnt

377 Marri 406794 6464403 A 0 N/A  

378 Tuart 406774 6464355 A 0 N/A  

379 Marri 406752 6464320 A 0 N/A  

380 Marri 406752 6464281 A 0 N/A  

381 Marri 406750 6464262 A 0 N/A  

382 Marri 406734 6464256 A 0 N/A Chewed nuts

383 Marri 406742 6464225 A 0 N/A  

384 Marri 406739 6464215 A 0 N/A  

385 Marri 406732 6464197 A 0 N/A  

386 Marri 406711 6464088 A 0 N/A  

387 Marri 406692 6464016 A 0 N/A  

388 Marri 406688 6463995 A 0 N/A  

389 Jarrah 406676 6463968 A 0 N/A  

390 Jarrah 406677 6463949 A 0 N/A  

391 Jarrah 406663 6463919 A 0 N/A  

392 Jarrah 406662 6463911 A 0 N/A  

393 Marri 406661 6463900 A 0 N/A  

394 Marri 406658 6463871 A 0 N/A Chewed nuts

395 Marri 406654 6463863 A 0 N/A  

396 Jarrah 406658 6463863 A 0 N/A  

397 Jarrah 406654 6463844 A 0 N/A  

398 Jarrah 406654 6463824 A 1

 < 100 mm. Not suitable 

 

399 Marri 406641 6463774 A 0 N/A  

400 Marri 406623 6463744 A 0 N/A  

401 Marri 406623 6463740 A 0 N/A  

402 Marri 406623 6463740 A 0 N/A  

403 Marri 406611 6463697 A 0 N/A  

404 Marri 406607 6463688 A 0 N/A  

405 Marri 406599 6463616 A 0 N/A  

406 Jarrah 406604 6463613 A 0 N/A  

407 Marri 406601 6463559 A 0 N/A  

408 Marri 406584 6463534 A 0 N/A Chewed nuts

409 Marri 406584 6463533 A 0 N/A  

410 Jarrah 406584 6463529 A 0 N/A  

411 Marri 406573 6463513 A 0 N/A  

412 Marri 406571 6463503 A 0 N/A  

413 Marri 406567 6463469 A 0 N/A Chewed nuts 

414 Marri 406564 6463463 A 0 N/A  

415 Marri 406553 6463443 A 0 N/A  

416 Jarrah 406553 6463442 A 0 N/A  

417 Marri 406547 6463427 A 0 N/A  

418 Marri 406550 6463414 A 0 N/A  

419 Jarrah 406550 6463389 A 0 N/A  

420 Jarrah 406475 6463248 A 1 <100 mm Bees in hollow

421 Jarrah 406475 6463248 A 0 N/A  

422 Jarrah 406471 6463240 A 0 N/A  

423 Jarrah 406449 6463208 A 0 N/A  

424 Jarrah 406441 6463193 A 0 N/A  

425 Jarrah 406434 6463175 A 0 N/A  

426 Marri 406397 6463130 A 0 N/A  

427 Marri 406380 6463103 A 0 N/A  



428 Marri 406367 6463106 A 0 N/A  

429 Jarrah 406350 6463091 A 0 N/A  

430 Tuart 406359 6463076 A 0 N/A  

431 Tuart 406347 6463057 A 0 N/A  

432 Marri 406328 6463040 A 0 N/A  

433 Marri 406314 6463046 A 0 N/A  

434 Marri 406304 6463030 A 0 N/A  

435 Jarrah 406291 6463011 B 0 N/A Chewed nuts

436 Marri 406283 6463005 A 0 N/A  

437 Jarrah 406273 6462998 A 0 N/A  

438 Marri 406255 6462994 A 0 N/A  

439 Marri 406252 6462992 A 0 N/A  

440 Marri 406164 6462925 B 0 N/A Chewed nuts

441 Marri 406161 6462910 A 0 N/A  

442 Marri 406170 6463007 A 0 N/A  

443 Marri 406173 6463009 A 0 N/A  

444 Marri 406202 6463042 A 0 N/A  

445 Marri 406213 6463050 A 0 N/A  

446 Marri 406225 6463055 A 0 N/A  

447 Marri 406244 6463065 A 0 N/A  

448 Marri 406245 6463072 A 0 N/A  

449 Marri 406250 6463076 A 0 N/A  

450 Marri 406263 6463086 A 0 N/A  

451 Marri 406278 6463099 A 0 N/A  

452 Marri 406300 6463115 A 0 N/A  

453 Marri 406302 6463134 A 0 N/A  

454 Marri 406300 6463140 A 0 N/A  

455 Marri 406310 6463141 A 0 N/A  

456 Marri 406327 6463150 A 0 N/A  

457 Marri 406331 6463154 A 0 N/A  

458 Marri 406338 6463170 A 0 N/A  

459 Marri 406343 6463179 A 0 N/A  

460 Jarrah 406425 646326 A 0 N/A  

461 Marri 406450 6463369 A 0 N/A  

462 Marri 406459 6463380 A 0 N/A  

463 Marri 406463 6463385 A 0 N/A  

464 Marri 406472 6463395 A 0 N/A  

465 Marri 406470 6463409 A 0 N/A 2 branches > 500

466 Marri 406472 6463416 A 0 N/A  

467 Marri 406476 6463418 A 0 N/A Chewed nuts

468 Marri 406482 6463421 A 0 N/A  

469 Jarrah 406481 6463431 A 0 N/A 3 branches > 500

470 Marri 406488 6463440 A 0 N/A  

471 Marri 406493 6463478 A 0 N/A  

472 Marri 406517 6463516 A 0 N/A  

473 Marri 406526 6463550 A 0 N/A Chewed nuts

474 Marri 406526 6463550 A 0 N/A Chewed nuts

475 Jarrah 406524 6463563 A 0 N/A  

476 Marri 406527 6463585 A 0 N/A Chewed nuts

477 Marri 406553 6463700 A 0 N/A  

478 Marri 406566 6463788 A 0 N/A Chewed nuts

479 Marri 406586 6463906 A 0 N/A  

480 Jarrah 406585 6463923 A 0 N/A  

481 Jarrah 406586 6463948 A 0 N/A  



482 Jarrah 406583 6463951 A 0 N/A  

483 Jarrah 406585 6463953 A 0 N/A  

484 Jarrah 406591 6463965 A 0 N/A  

485 Marri 406600 6463972 A 0 N/A  

486 Marri 406599 6463978 A 0 N/A  

487 Jarrah 406600 6463998 A 0 N/A  

488 Marri 406601 6464002 A 0 N/A  

489 Marri 406600 6464010 A 0 N/A  

490 Marri 406603 6464043 A 0 N/A  

491 Marri 406608 6464048 A 0 N/A  

492 Marri 406597 6464076 A 0 N/A  

493 Jarrah 406608 6464093 A 0 N/A  

494 Marri 406608 6464093 A 0 N/A  

495 Marri 406609 6464104 A 0 N/A  

496 Marri 406608 6464109 A 0 N/A  

497 Wandoo 406598 6464114 A 0 N/A  

498 Wandoo 406598 6464116 A 0 N/A  

499 Marri 406611 6464192 A 0 N/A  

500 Marri 406611 6464209 A 0 N/A  

501 Marri 406614 6464253 A 0 N/A  

502 Marri 406621 6464259 A 0 N/A  

503 Marri 406628 6464271 A 0 N/A  

504 Marri 406617 6464298 A 0 N/A  

505 Jarrah 406609 6464459 A 0 N/A  

506 Marri 406628 6464455 A 0 N/A Chewed 

507 Marri 406636 6464463 A 0 N/A  

508 Marri 406637 6464473 A 0 N/A  

509 Marri 406641 6464449 A 0 N/A Chewed nuts

510 Marri 406653 6464371 A 0 N/A  

511 Marri 406658 6464327 A 0 N/A  

512 Jarrah 406662 6464326 A 0 N/A  

513 Marri 406673 6464341 A 0 N/A  

514 Marri 406676 6464370 A 0 N/A  

515 Marri 406687 6464410 A 0 N/A  

516 Marri 406686 6464421 A 0 N/A Chewed nuts

517 Marri 406703 6464466 A 0 N/A  

518 Marri 406703 6464466 A 0 N/A  

519 Tuart 407232 6465835 B 0 N/A  

520 Tuart 407236 6465790 B 0 N/A  

521 Wandoo 407261 6465721 A 0 N/A  

522 Jarrah 407255 6465684 B 0 N/A  

523 Marri 407259 6465669 B 0 N/A  

524 Wandoo 407236 6465660 A 0 N/A  

525 Tuart 407300 6465407 B 0 N/A 4 branches > 500

526 Tuart 407416 6465111 A 0 N/A  

527 Marri 407390 6465200 A 0 N/A  

528 Tuart 407373 6465231 A 0 N/A  

529 Tuart 407377 6465238 A 0 N/A  

530 Tuart 407385 6465254 A 0 N/A  

531 Tuart 407365 6465287 A 0 N/A  

532 Tuart 407345 6465300 A 0 N/A  

533 Tuart 407327 6465304 A 0 N/A  

534 Marri 407251 6465413 A 0 N/A  

535 Tuart 407179 6465571 B 0 N/A  



536 Marri 407413 6465080 B 0 N/A Chewed nuts

537 Marri 407408 6465086 A 0 N/A Chewed nuts

538 Marri 407396 6465106 A 0 N/A Chewed nuts

539 Marri 407385 6465118 A 0 N/A Chewed nuts

540 Jarrah 407135 6467215 A 0 N/A

541 Marri 407155 6465755 A 0 N/A

542 Marri 406916 6465759 A 0 N/A

543 Marri 406919 6465756 A 0 N/A

544 Marri 406926 6465753 A 0 N/A

545 Marri 406935 6465749 A 0 N/A

546 Jarrah 406881 6465782 A 0 N/A

547 Jarrah 406821 6465777 A 0 N/A
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Hollow Photo



Jarrah 28 

Plate 12: Hollow < 100 mm 

 

 

Plate 13: Hollow < 100 mm 

 



Jarrah 116 

Plate 6: Hollow < 100 mm 

 

Plate 7: Hollow < 100 mm 

 

 

 



Jarrah 116 

Plate 8: Hollow > 100 mm 

 

Plate 9: Hollow > 100 mm 

 

 



Jarrah 398 

Plate 14: Hollow < 100 mm 

 

Plate 15: Hollow < 100 mm 

 



Jarrah 420 

Plate 10: Hollow < 100 mm 

 

 

Plate 11: Hollow < 100 mm 
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BLACK COCKATOO BREEDING, FEEDING AND ROOSTING HABITAT 

ASSESSMENT, ROE HIGHWAY. 

 

TONY KIRKBY. 

 

INTRODUCTION 

The purpose of the survey was to assess breeding, foraging and roosting habitat for three species of 

black cockatoos Calyptorhynchus spp. at The Roe Highway/Kalamunda intersection upgrade.  

 

Three species of black cockatoo occur in the south west of Western Australia, Carnaby’s Cockatoo 

Calyptorhynchus latirostris, Baudin’s Cockatoo C. baudinii and the Forest Red-tailed Black Cockatoo 

(FRTBC) C. banksii naso.  Carnaby’s and Baudin’s Cockatoos are known collectively as ‘white-tailed 

black cockatoos’. 

Both Baudin’s and Carnaby’s Cockatoos are listed (Endangered) under the Western Australian 

Wildlife Conservation Act, and the Environmental Protection and Biodiversity Conservation Act 

(EPBC Act).  

The FRTBC is listed as Vulnerable under the Western Australian Wildlife Conservation Act and the 

EPBC Act. 

All three species are known from the general area of the survey.  

The nearest known breeding area of FRTBC is 4 km to the east at Kalamunda National Park. 

The nearest known Carnaby’s Cockatoo breeding site is 21 km to the south east at Canning National 

Park. Further survey effort would probably locate breeding areas closer to the survey area, though in 

low numbers. 

Baudin’s Cockatoo are known to breed in low numbers at the Wungong Catchment which lies 35 km 

to the south east. 

 

BREEDING HABITAT AT THE SURVEY AREA. 

Trees which could provide breeding hollows at the survey area are Jarrah Eucalyptus marginata. 

Tuart E. gomphocephala Wandoo E. Wandoo and Marri Corymbia calophylla. These trees need to 

have reached 500mm diameter (Wandoo 300mm) at breast height (DBH) in order to be large enough 

to provide a breeding hollow. The area had previously been surveyed and all suitably sized trees 

measured and picked up using handheld GPS (Strategen 2018). The current survey was smaller than 

the original survey and covered approximately 3 km of the Roe highway from 407106E -  6467210N 

in the north to 406733E -  646448N at the south. It also ran both east and west along Kalamunda 

Road for approximately 400m. 
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A total of 277 trees were recorded which met the 500mm DBH potential breeding tree criteria. Of 

these were 243 Marri, 26 Jarrah, 15 Wandoo and 8 Tuart.    

 

FORAGING HABITAT AT THE SURVEY AREA. 

Species providing important foraging habitat at the survey include Jarrah, Marri, Sheoak 

Allocasuarina fraserianna, Banksia menziessii, Banksia sessilis (formerly Dryandra sessilis) and Cape 

Lilac Melia azedarach. 

 

ROOSTING HABITAT AT THE SURVEY AREA 

Jarrah, Marri, Tuart, Wandoo and exotic eucalypts at the survey area are all suitable to provide a 

roost for black cockatoos. 

 

Important food species at the survey area and their general relevance to black cockatoos.  

Jarrah –  seeds taken by FRTBC and Carnaby’s Cockatoos. There are also records of Baudin’s 

Cockatoos feeding from Jarrah seeds but it is very unusual, also nectar and grubs are taken by 

Baudin’s and Carnaby’s Cockatoos. 

 

Marri – seeds taken by all three species of black cockatoos, also nectar and grubs are taken by 

Baudin’s and Carnaby’s Cockatoos. This is the most important food species at the survey area. 

 

Sheoak – seeds taken by FRTBC. 

 

Banksia menziessii -  seeds, nectar and grubs taken by Baudins’ and Carnaby’s Cockatoos. 

                                                                            

Banksia sessilis  -  seeds, nectar and grubs taken by Baudin’s and Carnaby’s Cockatoos. 

 

Cape Lilac – seeds taken by FRTBC. Note this is an introduced species which is considered a weed but 

has become a seasonally important food for FRTBC on part of the Swan Coastal Plain.  

 

Both Baudin’s and Carnaby’s Cockatoos will also forage for nectar or grubs on Tuart and Wandoo. 

 

Evidence of foraging by all the Black Cockatoo Species were observed during the survey (plates 1-4). 
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Plate 1.  FRTBC – Marri residues of varying ages. 

 

 

Plate 2. Baudin’s Cockatoo. Old Marri residues. 
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Plate 3. FRTBC – recent Sheoak residues. 

 

 

Plate 4. Carnaby’s Cockatoo  -  residues from Banksia menziesii. 

 

METHODS. 

The area was surveyed on 20th and 27th of February 2019. All trees at the survey area were re-

checked for the presence of breeding hollows. Trees were not measured or picked up with GPS as 

this was conducted in the previous survey (Strategen 2018). Feeding residues and sightings of black 

cockatoos were noted and picked up using hand held GPS. 

The floor beneath suitable trees was searched for leaf and branch clipping and droppings which 

indicate the presence of a roost site. An evening visit to check for roosting trees was also made. 
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RESULTS.  

Breeding habitat. 

No hollows extra to the previous survey were located. 

 

Foraging. 

A total of 96 feeding residues left behind by all three species of black cockatoos were located (refer 

to spreadsheet in Appendix A). 

FRTBC -   feeding residues (60) from Marri were plentiful, easy to locate and ranged from 

fresh/recent to grey and possibly up to two years old. Feeding residues (2) from Jarrah were also 

located but as Jarrah residues rot away in a few months a true indication of it’s use at the survey 

area cannot be made. It is probably used more than the lack of residues indicate. Residues (1) from 

Sheoak were also noted. Residues (8) from Cape Lilac were located. 

 

Baudin’s Cockatoo – feeding residues from Marri were noted at 20 locations. All residues were either 

brown or grey indicating no recent use at the area. This is to be expected as most Baudin’s 

Cockatoos have been in their southern breeding areas for the past five months or so. 

 

Carnaby’s Cockatoo  –  a small amount of old Marri residues were located beneath a single tree. 

 

White tailed Black Cockatoo – small amounts of residues from B. menziesii were located at four 

areas and are probably Carnaby’s Cockatoo. 

 

Roosting. 

No roosting site were located during the survey. 

 

Sightings.  

FRTBC were seen on seven occasions during the survey and were either overhead, feeding on Cape 

Lilac or resting in shade in small family groups. FRTBC could also be heard in the distance to the west 

during most of the day. During the evening visit to search for roosting sites small family groups were 

observed heading east towards the Darling Scarp. 

 

Discussion. 

Although the survey area has number of trees above the 500mm DBH required to be considered 

breeding habitat, most of these trees were planted around 35 years ago after the construction of the 

Roe Highway. The exception to this would be the areas of remnant bushland. Though many are of 

the correct 500mm DBH to provide a breeding hollow they are not yet of a maturity/senescense to 
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have formed hollows. Using a method of estimating tree age developed by Whitford (2002) a tree of 

500mm DBH would have an estimated age of 124 years. At this age some trees begin to lose limbs 

and form hollows. An estimate of the tree age which could provide a black cockatoo breeding hollow 

range from 119-410 years with a mean of 221 years. (Johnstone, Kirkby and Sarti 2013).  

The large diameter of trees at the survey and the lack of hollows is possibly the result of growing in a 

road verge with little competition from other trees for resources. Similar sized trees growing in a 

natural forest environment would start to provide hollows at around 500mm DBH. Although the 

trees at the survey area may provide future hollow’s the majority are currently not breeding habitat 

if a comparison to trees in a natural forest environment is made.  

With the exception of the median strip, which is in poor condition, most of the survey area contains 

food species (mainly Jarrah and Marri) suitable for black cockatoos. Given the abundance of residues 

from FRTBC the survey area appears to be an important foraging area for this species and to a lesser 

extent Baudin’s Cockatoo. The author uses the Roe Highway at least once a month and notes an 

increase of FRTBC into this area in late January when they move there from the hills areas to begin 

feeding on Cape Lilac.  

The lack of recent sightings and residues from Baudin’s Cockatoo is to be expected as most birds are 

still either at, or moving north from, breeding areas in the deeper south west, or using traditional 

areas in the Jarrah/Marri Forest at the time of the survey. There is shift westwards of Baudin’s 

Cockatoos onto the Swan Coastal Plain during mid-August (Johnstone and Kirkby 2008) and it is likely 

that Baudin’s Cockatoos use this area more frequently between August and October before 

returning south to breed.  

The lack of feeding residues indicates that Carnaby’s Cockatoos haven’t used the survey area very 

much in the past year. Note that although residues from Marri and Banksia seed capsules remain on 

the ground for at least a year and longer, residues from nectar rot down and would possibly not be 

noted unless they were fairly recent. 

Though it is possible the survey area could provide a roosting site for black cockatoos none were 

roosting there during the survey and FRTBC were observed heading east back to traditional roost 

sites at the Darling Scarp. 
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Appendix A- Black Cockatoo observations during survey 

Record number Date Coordinates GDA 94  Remarks 

269 20/02/2019 406752 6464804 Carnabys Cockatoo - old (grey) evidence of feeding n Marri 

253 20/02/2019 406907 6465437 FRTBC - old (brown) evidence of feeding on seeds from Marri 

264 20/02/2019 406838 6465130 FRTBC - old (brown) evidence of feeding on seeds from Marri 

267 20/02/2019 406795 6464977 FRTBC - old (brown) evidence of feeding on seeds from Marri 

273 20/02/2019 406728 6464697 FRTBC - old (brown) evidence of feeding on seeds from Marri 

276 20/02/2019 406717 6464638 FRTBC - old (brown) evidence of feeding on seeds from Marri 

277 20/02/2019 406720 6464615 FRTBC - old (brown) evidence of feeding on seeds from Marri 

282 20/02/2019 406705 6464534 FRTBC - old (brown) evidence of feeding on seeds from Marri 

316 20/02/2019 407113 6465676 FRTBC - old (brown) evidence of feeding on seeds from Marri 

317 20/02/2019 407120 6465764 FRTBC - old (brown) evidence of feeding on seeds from Marri 

318 20/02/2019 407146 6465868 FRTBC - old (brown) evidence of feeding on seeds from Marri 

348 20/02/2019 407145 6466226 FRTBC - old (brown) evidence of feeding on seeds from Marri 

349 20/02/2019 407146 6466177 FRTBC - old (brown) evidence of feeding on seeds from Marri 

251 20/02/2019 406956 6465649 FRTBC - old (grey) evidence of feeding on seeds from Marri 

252 20/02/2019 406913 6465442 FRTBC - old (grey) evidence of feeding on seeds from Marri 

254 20/02/2019 406907 6465419 FRTBC - old (grey) evidence of feeding on seeds from Marri 

255 20/02/2019 406898 6465393 FRTBC - old (grey) evidence of feeding on seeds from Marri 

256 20/02/2019 406893 6465361 FRTBC - old (grey) evidence of feeding on seeds from Marri 

257 20/02/2019 406889 6465321 FRTBC - old (grey) evidence of feeding on seeds from Marri 

258 20/02/2019 406877 6465290 FRTBC - old (grey) evidence of feeding on seeds from Marri 

259 20/02/2019 406866 6465250 FRTBC - old (grey) evidence of feeding on seeds from Marri 

260 20/02/2019 406859 6465235 FRTBC - old (grey) evidence of feeding on seeds from Marri 

261 20/02/2019 406861 6465216 FRTBC - old (grey) evidence of feeding on seeds from Marri 

262 20/02/2019 406859 6465204 FRTBC - old (grey) evidence of feeding on seeds from Marri 

263 20/02/2019 406850 6465194 FRTBC - old (grey) evidence of feeding on seeds from Marri 

265 20/02/2019 406810 6465042 FRTBC - old (grey) evidence of feeding on seeds from Marri 

266 20/02/2019 406795 6465009 FRTBC - old (grey) evidence of feeding on seeds from Marri 
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Record number Date Coordinates GDA 94  Remarks 

268 20/02/2019 406767 6464911 FRTBC - old (grey) evidence of feeding on seeds from Marri 

270 20/02/2019 406746 6464799 FRTBC - old (grey) evidence of feeding on seeds from Marri 

271 20/02/2019 406741 6464772 FRTBC - old (grey) evidence of feeding on seeds from Marri 

272 20/02/2019 406736 6464731 FRTBC - old (grey) evidence of feeding on seeds from Marri 

274 20/02/2019 406730 6464669 FRTBC - old (grey) evidence of feeding on seeds from Marri 

275 20/02/2019 406724 6464657 FRTBC - old (grey) evidence of feeding on seeds from Marri 

278 20/02/2019 406714 6464598 FRTBC - old (grey) evidence of feeding on seeds from Marri 

280 20/02/2019 406702 6464573 FRTBC - old (grey) evidence of feeding on seeds from Marri 

281 20/02/2019 406687 6464565 FRTBC - old (grey) evidence of feeding on seeds from Marri 

284 20/02/2019 406717 6464531 FRTBC - old (grey) evidence of feeding on seeds from Marri 

287 20/02/2019 406807 6464511 FRTBC - old (grey) evidence of feeding on seeds from Marri 

290 20/02/2019 406788 6464571 FRTBC - old (grey) evidence of feeding on seeds from Marri 

291 20/02/2019 406788 6464577 FRTBC - old (grey) evidence of feeding on seeds from Marri 

292 20/02/2019 406792 6464600 FRTBC - old (grey) evidence of feeding on seeds from Marri 

293 20/02/2019 406792 6464612 FRTBC - old (grey) evidence of feeding on seeds from Marri 

295 20/02/2019 406834 6464871 FRTBC - old (grey) evidence of feeding on seeds from Marri 

296 20/02/2019 406828 6464884 FRTBC - old (grey) evidence of feeding on seeds from Marri 

297 20/02/2019 406842 6464935 FRTBC - old (grey) evidence of feeding on seeds from Marri 

301 20/02/2019 406880 6465102 FRTBC - old (grey) evidence of feeding on seeds from Marri 

303 20/02/2019 406926 6465177 FRTBC - old (grey) evidence of feeding on seeds from Marri 

304 20/02/2019 406917 6465213 FRTBC - old (grey) evidence of feeding on seeds from Marri 

305 20/02/2019 406932 6465237 FRTBC - old (grey) evidence of feeding on seeds from Marri 

311 20/02/2019 406965 6465428 FRTBC - old (grey) evidence of feeding on seeds from Marri 

324 20/02/2019 407184 6466077 FRTBC - old (grey) evidence of feeding on seeds from Marri 

325 20/02/2019 407230 6466315 FRTBC - old (grey) evidence of feeding on seeds from Marri 

327 20/02/2019 407236 6466381 FRTBC - old (grey) evidence of feeding on seeds from Marri 

337 20/02/2019 407145 6466847 FRTBC - old (grey) evidence of feeding on seeds from Marri 

338 20/02/2019 407159 6466801 FRTBC - old (grey) evidence of feeding on seeds from Marri 
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Record number Date Coordinates GDA 94  Remarks 

339 20/02/2019 407164 6466754 FRTBC - old (grey) evidence of feeding on seeds from Marri 

243 20/02/2019 406913 6465763 FRTBC - recent evidence of feeding on Marri 5 trees 

283 20/02/2019 406718 6464542 FRTBC - recent evidence of feeding on seeds from Marri 

299 20/02/2019 406864 6465028 FRTBC - recent evidence of feeding on seeds from Marri 

335 20/02/2019 407101 6467012 FRTBC - recent evidence of feeding on seeds from Marri 

244 20/02/2019 406937 6465723 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

245 20/02/2019 406941 6465735 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

315 20/02/2019 407104 6465644 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

321 20/02/2019 407150 6465916 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

340 20/02/2019 407160 6466739 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

343 20/02/2019 407160 6466420 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

344 20/02/2019 407158 6466401 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

353 20/02/2019 406989 6465797 FRTBC - recent evidence of feeding on seeds from Cape Lilac 

242 20/02/2019 406882 6465779 FRTBC - old evidence of feeding on Jarrah 

247 20/02/2019 406827 6465781 FRTBC - old evidence of feeding on Jarrah 

334 20/02/2019 407106 6467210 FRTBC - recent evidence of feeding on seeds from Sheoak 

286 20/02/2019 406851 6464490 Baudin's Cockatoo  - old (brown) evidence of feeding on seeds from Marri 

285 20/02/2019 406635 6464510 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

288 20/02/2019 406805 6464522 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

294 20/02/2019 406802 6464731 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

307 20/02/2019 406988 6465354 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

308 20/02/2019 406995 6465371 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

342 20/02/2019 407161 6466492 Baudin's Cockatoo  - old (grey) evidence of feeding on seeds from Marri 

289 20/02/2019 406801 6464525 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

298 20/02/2019 406863 6464976 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

300 20/02/2019 406881 6465069 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

302 20/02/2019 406913 6465161 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

306 20/02/2019 406925 6465245 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 
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Record number Date Coordinates GDA 94  Remarks 

309 20/02/2019 406965 6465409 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

319 20/02/2019 407144 6465874 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

345 20/02/2019 407163 6466398 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

346 20/02/2019 407159 6466346 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

347 20/02/2019 407159 6466312 Baudin's Cockatoo - old (brown) evidence of feeding on seeds from Marri 

350 20/02/2019 407112 6466067 Baudin's Cockatoo - old (grey) evidence of feeding on seeds from Marri 

351 20/02/2019 407105 6466050 Baudin's Cockatoo - old (grey) evidence of feeding on seeds from Marri 

352 20/02/2019 407017 6465849 Baudin's Cockatoo - old evidence of feeding on seeds from Marri 

248 20/02/2019 406767 6465829 FRTBC - recent evidence of feeding on seeds from Cale Lilac. 4 trees 

328 20/02/2019 407228 6466510 
Recent evidence of feeding on seeds from Banksia menziesii - probably Carnaby's 
Cockatoo 

329 20/02/2019 407226 6466550 
Recent evidence of feeding on seeds from Banksia menziesii - probably Carnaby's 
Cockatoo 

332 20/02/2019 407208 6466728 
Recent evidence of feeding on seeds from Banksia menziesii - probably Carnaby's 
Cockatoo 

341 20/02/2019 407160 6466734 
Recent evidence of feeding on seeds from Banksia menziesii - probably Carnaby's 
Cockatoo 

249 20/02/2019 406658 6465877 FRTBC - 2 feeding on seeds from Cape Lilac 

250 20/02/2019 406936 6465748 FRTBC - 2 feeding on seeds from Cape Lilac 

310 20/02/2019 406971 6465411 FRTBC - 2 head west 09:40 

331 20/02/2019 407216 6466682 FRTBC - 3 resting 10:45 

322 20/02/2019 407163 6465950 FRTBC - 3 resting in  

246 20/02/2019 406863 6465762 FRTBC - 4 head SE 07:10 

312 20/02/2019 407011 6465457 FRTBC - 4 resting in Jarrah. One is fledgling. 09:45 

241 20/02/2019 406863 6465761 FRTBC - calling at 07:00. Calls heard throughout the area for most of the site visit 

379 27/02/2019 407183 6465460 FRTBC - 7 head NE. 17:00 

380 27/02/2019 407179 6465461 FRTBC - 3 head NE. 17:10 

381 27/02/2019 407180 6466653 FRTBC - 4 perched in dead tree. 18:35 

382 27/02/2019 407146 6466984 FRTBC - 3,3 head east. 18:45 
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Record number Date Coordinates GDA 94  Remarks 

383 27/02/2019 407107 6466539 FRTBC - 3,2 head east. 18:48 

384 27/02/2019 407108 6466553 FRTBC - 2 feeding on seeds from Jarrah. 18:50 
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1. Introduction 

Main Roads Western Australia (Main Roads) is proposing to construct the Roe Highway and Kalamunda 
Road Interchange (the Project).  The Project will involve an upgrade of the Roe Highway and Kalamunda 
Road intersection to construct a grade separated interchange.  The Project is located within the City of 
Kalamunda, approximately 12 km East of Perth, Western Australia. 

On 10 October 2018, Main Roads Western Australia (Main Roads) referred the Roe Highway and 
Kalamunda Road Upgrade to the Department of the Environment and Energy (DoEE) under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (EPBC 2018/8316).  The 
referral was determined to be a Controlled Action on 21 December 2018. 

On 21 December 2018, a delegate of the Minister for the Environment decided that the proposed action 
was a controlled action and that it will be assessed by preliminary documentation.  In the decision advice, 
the DoEE advised that they consider the proposed action likely to have a significant impact on matters of 
national environmental significance including: 

• Carnaby’s Cockatoo (Calyptorhynchus latirostris) 
• Baudin’s Cockatoo (Calyptorhynchus baudinii) 
• Forest red-tailed Black Cockatoo (FRTBC, Calyptorhynchus banksii naso). 

1.1 Purpose and Scope  

This Construction Environmental Management Plan (CEMP) has been prepared to support the 
Commonwealth assessment of EPBC 2018/3816 and to specify the requirements for mitigating and 
managing impacts to above listed black cockatoo species as result of the proposed action. The CEMP has 
been developed in accordance with the DoEE’s Environmental Management Plan Guidelines (DoEE 
2014). 

The scope of this CEMP is limited to construction activities with the potential to directly or indirectly impact 
on the above listed three black cockatoo species as well the revegetation activities required to mitigate 
impacts to the species.  The CEMP will be implemented until the completion criteria listed in Table 4 have 
been met.  
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2. Project Description  

2.1 Project Name 

Roe Highway and Kalamunda Road Upgrade (the Project). 

2.2 Project Purpose 

Roe Highway is a strategic freight route linking Kewdale to Perth’s north-eastern and south-eastern 
suburbs.  The Roe Highway and Kalamunda Road intersection is one of the last remaining signalised 
intersections on Roe Highway.  In recent years the intersection has become heavily congested and subject 
to a high incidence of crashes including those with fatalities.  Main Roads proposes to improve safety and 
enhance freight efficiency through the construction of a grade separation at the intersection. 

2.3 Proposed Works 

Main Roads is proposing a grade separation of Roe Highway and Kalamunda Road.  The proposed works 
include: 

• realignment of Roe Highway 
• lowering of the realigned section of Roe Highway at the intersection with Kalamunda Road 
• construction of a bridge to carry Kalamunda Road over Roe Highway 
• realignment of a section of Kalamunda Road to suit the new bridge 
• construction of new principal shared path to the east of the new Roe Highway alignment. 

2.4 Project Schedule  

Design is estimated to take four months, which is proposed to occur concurrently with environmental 
approvals. 

Once environmental approvals are granted, construction is expected to commence within one month.  The 
estimated timeframe for construction is 78 weeks. 

2.5 Project Design Principles and Practises  

The development envelope and concept design have been planned to minimise the proposal’s impacts on 
the environment, especially impacts on Black Cockatoo habitat.  This has been done by limiting 
disturbance to foraging habitat and by redesign to avoid large diameter native tree species where possible.   

Avoidance measures undertaken by Main Roads for this proposal include: 
• reducing proposal clearing by locating the site office, materials storage areas, construction 

vehicles/machinery and access tracks on previously disturbed or cleared areas 
• constructing two retaining walls to avoid impacts to Black Cockatoo habitat 
• clearing has been avoided for remnant vegetation on the eastern side of the road reserve, 

immediately north-east of the development envelope 
• clearing has been avoided on the western side of the intersection of Maida Vale Road, to avoid 

potential Baudin’s Cockatoo habitat. 
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3. Environmental Setting 

3.1 Regional Setting 

The Project is located within the South West Botanical Province of Western Australia (Beard 1990), within 
the Swan Coastal Plain IBRA bioregion and Perth IBRA subregion.  The Swan Coastal Plain bioregion is a 
low lying coastal plain, mainly covered with woodlands.  It is dominated by Banksia and/or Tuart on sandy 
soils and paperbark in swampy areas.  The predominate land-use within the vicinity of the development 
envelope is residential, and recreation (adjacent golf course).  

3.2 Flora and Vegetation 

Within the development envelope there are four vegetation associations and 11 vegetation units, as 
mapped by 360 Environmental (2017). The development envelope falls within the Beard (1980) vegetation 
system association 1001- Medium very sparse woodland; jarrah, with low woodland; banksia and 
casuarina.  In 2016, this vegetation association has approximately 22.28% of the pre-European extent 
remaining.  

The development envelope is within the Bassendean Central and South vegetation complex, with 
approximately 26.9% of its pre-European extent remaining within the Perth Peel Region (EPA 2015).  As 
the development envelope is located within the constrained Perth metropolitan area and the extent of 
Vegetation Association is more than 10% of its pre-European extent (Commonwealth of Australia 2001) 
both locally and regionally, it is not considered a critical asset. 

Within the development envelope, 0.29 ha is native vegetation with the remainder consisting of mixture of 
cleared areas or planted vegetation.  The condition of vegetation in the development envelope ranged 
from ‘Excellent’ to ‘Completely Degraded’ with the majority considered to be in ‘Degraded’ to ‘Completely 
Degraded’ condition (360 Environmental 2017).  

3.3 Fauna 

Strategen (2018) conducted a black cockatoo habitat assessment, which included a survey of foraging and 
potential breeding habitat.  Strategen (2018) assessed foraging habitat quality by considering the draft 
referral guidelines for three threatened black cockatoo species (DEE 2017) and previous referral 
guidelines (DSEWPaC 2012), where relevant.  The habitat assessment was undertaken on 29 and 30 
January 2018, with an additional inspection of hollows on 30 August 2018. 

3.3.1 Breeding habitat 

Strategen (2018) identified potential breeding trees within the development envelope, based on the criteria 
of > 500 mm DBH1 for Jarrah, Marri and Tuart or > 300 mm for Wandoo, which are presented in Table 1.  
Further analysis (see preliminary documentation, Strategen 2019) indicates that the majority of these trees 
are young, being planted about 35 years ago, and not expected to comprise potential breeding trees for a 
period of at least 100 years.  
  

                                                           
1

 DBH ~ diameter at breast height. 
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Table 1:  Large diameter native species trees within the concept design footprint 

Tree species 
Number of trees with 
DBH > 500 mm (300 
mm for Wandoo) 

Number of 
trees in 
remnant 
vegetation 

Number of trees 
containing 
hollows 

Number of 
hollows 

Number of hollows 
potentially suitable 
for black 
cockatoos 

Jarrah 27 nil 1 1 nil 

Marri 192 5 0 0 nil 

Tuart 7 nil 0 0 nil 

Wandoo 23 nil 0 0 nil 

Total 249 5 1 1 nil 

3.3.2 Foraging habitat 

Table 2 present the black cockatoo foraging habitat within the concept design footprint, based on the 
Strategen (2018) assessment.  Main Roads commits to clearing no more than 8.33 ha of foraging habitat 
for Carnaby’s and Baudin’s Cockatoos and no more than 8.33 ha of foraging habitat for FRTBC, within the 
development envelope.   

Table 2:  Black cockatoo foraging habitat within the concept design footprint 

Habitat 
Carnaby’s Cockatoo 
habitat 
(ha) 

Baudin’s Cockatoo 
habitat 
(ha) 

FRTBC habitat  
(ha) 

Quality Foraging Habitat 0.22 0.22 8.33 
Low Quality Foraging Habitat 8.11 2.26 0.0 
Total habitat 8.33 8.33 8.33 

Considering the presence of foraging species (particularly Marri and Cape Lilac), the foraging and 
occupation evidence, and location adjacent to habitat on the Darling Scarp, the planted vegetation is 
expected to comprise quality foraging habitat for FRTBC.  As non-remnant, the planted vegetation does 
not represent habitat critical to the survival or important populations of forest black cockatoos (DEC 2008).  
Given the lack of an intact understorey of proteaceous species, and the limited evidence of foraging and 
occupation, the planted vegetation is expected to comprise low to medium quality foraging habitat for 
Baudin’s Cockatoo, and low quality foraging habitat for Carnaby’s Cockatoo.  The 0.22 ha of remnant 
vegetation in Excellent to Good condition includes Banksia species and expected to comprise quality 
foraging habitat for all three species of black cockatoos. 

3.3.3 Roosting habitat 

No roosts were identified within the development envelope during field survey (Strategen 2018, Kirkby 2019).  
FRTBC foraging within the development envelope are expected to return to established roosting sites on the 
Darling Scarp, consistent with recent observations (Kirkby 2019) and research (Johnstone et al 2017).   

In February 2019, Murdoch University, Western Australia, was consulted regarding Black Cockatoo data it 
had recently collected that could assist in assessing the impact this proposal may have on these birds.  
Murdoch University GPS tracking data indicated a night roost by Baudin’s Cockatoo in August 2015.  
Further review of this data suggests there was limited night roosting by Baudin’s Cockatoo (one night over 
a two month period) within the development, with key roosting areas occurring in the vicinity but outside of 
the development envelope. 

It is noted that The Great Cocky Count data (Birdlife 2017) indicates that more than 36 roosting sites were 
within 12 km of the development, five of which (predominantly FRTBC) were within 1.5 km. Based on the 
above, the development envelope is not expected to comprise important roosting habitat. 
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3.3.4 Habitat in the vicinity 

Black cockatoo habitat occurs adjacent and near the development envelope.  Of note is Hawkesvale 
Reserve, located adjacent to the north-west end of the development envelope.  This site is Bush Forever 
site 122 and is a Class A conservation reserve managed by DBCA.  The development envelope avoids the 
remnant vegetation within the road reserve, adjacent to Hawkesvale Reserve, which substantially reduces 
the potential impact interface with the reserve. 

Other Bush Forever sites lie several hundred metres or more away from the development envelope (see 
Table 3 of EIA, 360 Environmental 2018).  Other land bordering the development envelope is highly 
disturbed, comprising residential, commercial/rural uses and a golf course (see Figure 6 of EIA, 360 
Environmental 2018). 

The Project does not lie over waterways, with the closest waterway (Poison Gully) lying approximately 
300m to the south of the development envelope and Maida Vale Road (360 environmental 2018). 
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4. Impacts to Matters of National Environmental Significance  

4.1 Impacts to Black Cockatoo 

4.1.1 Direct Impacts 

The proposed action will result in the following direct impacts to Black Cockatoos: 
• clearing of 8.33 ha of quality foraging habitat for FRTBC and 0.22 ha of quality foraging habitat for 

Baudin’s Cockatoo and Carnaby’s Cockatoo.  As discussed in Section 3.4.2, this direct impact is 
not considered significant 

• clearing of 8.11 ha of low to medium-quality foraging habitat for Baudin’s Cockatoo, and low 
quality foraging habitat for Carnaby’s Cockatoo 

• clearing of 244 Marri, Jarrah and Tuart trees > 500 mm DBH or Wandoo > 300 mm DBH which 
are of about 35 years of age, do not have existing hollows, and are not expected to be capable of 
forming hollows for another 100 years 

• clearing of five large remnant trees without hollows 
• clearing of one large remnant tree with an existing hollow that is unsuitable for nesting 
• no clearing of habitat trees with hollows suitable for nesting 
• no clearing of important roost sites. 

Ninety-nine per cent of the vegetation within the development envelope recorded a vegetation condition of 
Degraded or worse. The clearing for this proposal will not impact on any important roosting sites nor any 
trees that have hollows that are suitable for Black Cockatoo nesting. 

Considering the presence of foraging species (particularly Marri and Cape Lilac), the foraging and 
occupation evidence, and location adjacent to habitat on the Darling Scarp, the planted vegetation is 
expected to comprise quality foraging habitat for FRTBC.  As non-remnant, the planted vegetation does 
not represent habitat critical to the survival or important populations of forest Black Cockatoos (DEC 2008).   

Given the lack of an intact understorey of proteaceous species, and the limited evidence of foraging and 
occupation, the planted vegetation is expected to comprise low to medium quality foraging habitat for 
Baudin’s Cockatoo, and low-quality foraging habitat for Carnaby’s Cockatoo (360 Environmental, 2018; 
Strategen 2018 and Kirkby, 2019).   

The 0.22 ha of remnant vegetation in Excellent to Good condition includes Banksia species and expected 
to comprise quality foraging habitat for all three species of Black Cockatoos. 

4.1.2 Indirect Impacts 

The proposed action may have the potential to cause indirect impacts on Black Cockatoo habitat adjacent 
to and in the vicinity of the development envelope. Of note is Hawkesvale Reserve, located adjacent to the 
north-west end of the development envelope. The development envelope avoids the remnant vegetation 
within the road reserve, adjacent to Hawkesvale Reserve, which substantially reduces the potential 
construction impact interface with the reserve and maintains the highway vehicle activity at the same 
distance from the reserve. 

The proposed action may potentially result in indirect impacts to Black Cockatoos due to: 
1. Introduction or spread of weeds, dieback and canker into adjacent planted and remnant vegetation. 
1. Uncontrolled access or clearing of adjacent planted and remnant vegetation. 
2. Construction dust emissions impacting on fauna health. 
3. Accidental fires impacting adjacent planted and remnant vegetation. 
4. Construction vehicle strike. 
5. Impacts on adjacent conservation area. 
6. Fragmentation of habitat. 
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5. Risk Assessment  

5.1 Threats to Matters of National Environmental Significance 

A risk assessment has been prepared to identify and evaluate the risk factors associated with the 
proposed works and their potential to impact on black cockatoo species.  Appropriate management 
measures have then been determined to avoid or minimise the risk of potential impact.   

The key potential impacts to Black Cockatoos as a result of implementing the Project are: 
• loss of quality foraging habitat  
• fragmentation of habitat   
• degradation of adjacent or nearby areas of habitat 
• fauna mortality during construction 
• spread of weeds or disease that may degrade black cockatoo habitat in the future.  

Table 3 presents the risk assessment relevant to the potential impacts listed above.  
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Table 3:  Risk assessment 

Management Objective / 
Desired Outcome 

Issue 
(Event or Circumstance) 

Cause  Management Measures 
Residual Risk 

Likelihood Consequence Risk Rating 
To avoid impacts to Black 
Cockatoo habitat beyond 
the development 
envelope. 

Loss of quality habitat. Clearing of Black Cockatoo habitat outside the 
development envelope. 

• Vegetation to be retained will be clearly marked with flagging on site. 
• All clearing areas will be marked with flagging and approved by the Main Roads 

Superintendent prior to clearing commencing. 
• Additional areas required for construction such as laydown areas, stockpile areas 

and vehicle turn around, will be located in areas cleared for permanent works or 
areas that do not contain Black Cockatoo habitat.  Clearing will be avoided for any 
temporary construction activities. 

• Fencing to be erected adjacent to Hawkesvale Reserve to prevent unauthorised 
access and limited impacts to habitat within the reserve.  

Unlikely High Medium 

Reduced vegetation health or impacts to faunal 
health due to construction dust emissions. 

• Water carts and/or surface stabilization measures (e.g. hydro mulch) will be used to 
minimise dust generated from cleared areas. 

• Dust generating activities will be suspended at the direction of the Construction 
Contractors Environmental Representative if deemed too dusty and will not 
recommence without approval of same. 

• Vehicle speeds will be limited to between 40-80km/hr on site for safety purposes and 
this will consequently reduce dust generated. 

Rare Minor Low 

Damage to foraging habitat from accidental fires 
caused by construction activities. 

• All hot work will be undertaken in accordance with Contractor’s hot work procedure. 
This will be reviewed and approved by the Main Roads Superintendent prior to work 
commencing. 

• All vehicles, plant and equipment to be fitted with fire extinguishers and restricted to 
designated cleared areas. 

• Fire danger ratings and City vehicle movement bans to be observed and the 
requirements of these implemented. 

Unlikely High Medium 

Spread of weeds or disease 
that may degrade Black 
Cockatoo habitat in the future. 

• Growth of listed pest plant species in the 
Approval Boundary during construction. 

• Introduction or spread of weeds and disease 
impacting on vegetation health or condition 
from plant and machinery. 

• Introduction or spread of weeds and disease 
impacting on vegetation health of condition 
from unauthorised site access. 

 

• Declared Plants within the construction site boundary will be treated according to 
their Control Codes and advice from Department of Agriculture and Food WA 
(DAFWA). 

• Weeds of National Significance (WoNS) and environmental weeds within the 
construction site boundary will be treated according to the weed control management 
outlined by Weeds Australia (http://weeds.ala.org.au/). 

• All heavy plant and machinery will be inspected by the contractor prior to entry at the 
work site and be confirmed to be clean and free of vegetation and soil material.  

• Topsoil from infected or potentially infected Phytophthora dieback area shall be 
segregated and not used in non-infected areas. 

• Clean on Entry and/or Exit (CoE) procedures will be implemented on site, and entry 
and exit records kept for CoE points.  

Unlikely Moderate Low 

To avoid impacts to Black 
Cockatoo habitat within 
the development 
envelope. 

Loss of quality habitat. Clearing of Black Cockatoo habitat outside the 
designated clearing areas.  

• Vegetation to be retained will be clearly marked with flagging on site. 
• All clearing areas will be marked with flagging and approved by the Main Roads 

Superintendent prior to clearing commencing. 
• Additional areas required for construction such as laydown areas, stockpile areas 

and vehicle turn around, will be located in areas cleared for permanent works or 
areas that do not contain Black Cockatoo habitat.  Clearing will be avoided for any 
temporary construction activities. 

Unlikely High Medium 

Reduced vegetation health or impacts to faunal 
health due to construction dust emissions. 

• Water carts and/or surface stabilization measures (e.g. hydro mulch) will be used to 
minimise dust generated from cleared areas. 

• Dust generating activities will be suspended at the direction of the Construction 
Contractors Environmental Representative if deemed too dusty and will not 
recommence without approval of same. 

• Vehicle speeds will be limited to between 40-80km/hr on site for safety purposes and 
this will consequently reduce dust generated. 

Unlikely  Minor Low 

Damage to foraging habitat from accidental fires 
caused by construction activities. 

• All hot work will be undertaken in accordance with Contractor’s hot work procedure. 
This will be reviewed and approved by the Main Roads Superintendent prior to work 
commencing. 

• All vehicles, plant and equipment to be fitted with fire extinguishers and restricted to 
designated cleared areas. 

• Fire danger ratings and City vehicle movement bans to be observed and the 
requirements of these implemented. 

Unlikely  High Medium 
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Management Objective / 
Desired Outcome 

Issue 
(Event or Circumstance) 

Cause  Management Measures 
Residual Risk 

Likelihood Consequence Risk Rating 
Spread of weeds or disease 
that may degrade Black 
Cockatoo habitat in the future. 

• Growth of listed pest plant species in the 
Approval Boundary during construction. 

• Introduction or spread of weeds and disease 
impacting on vegetation health or condition 
from plant and machinery. 

• Introduction or spread of weeds and disease 
impacting on vegetation health of condition 
from unauthorised site access. 

 

• Declared Plants within the construction site boundary will be treated according to 
their Control Codes and advice from DAFWA. 

• WoNS and environmental weeds within the construction site boundary will be treated 
according to the weed control management outlined by Weeds Australia 
(http://weeds.ala.org.au/). 

• All heavy plant and machinery will be inspected by the contractor prior to entry at the 
work site and be confirmed to be clean and free of vegetation and soil material.  

• Topsoil from infected or potentially infected Phytophthora dieback area shall be 
segregated and not used in non-infected areas. 

• Clean on Entry and/or Exit (CoE) procedures will be implemented on site, and entry 
and exit records kept for CoE points.  

Unlikely Moderate Low 

To avoid injury or mortality 
to Black Cockatoos during 
vegetation clearing and 
construction. 

Fauna mortality during 
construction. 

Vehicle interaction with fauna. • Where trees that are known to be Black Cockatoo habitat are retained but are 
located within 10 m of the edge of the road seal the risk of fauna strike will be 
assessed to determine if wildlife hazard signage is required. 

• Speed limits between 40-80km p/hr will be applied throughout the construction site 
for safety purposes which will consequently reduce the risk of fauna strikes during 
construction. 

• A list of local wildlife rescue organisations and carers will be maintained on site to 
contact in the event of fauna injury. 

• Revegetation designs do not include foraging or breeding plant species within 10 m 
of the road. 

Possible Minor Low 
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6. Environmental Management  

6.1 Implementation 

Table 4 details the management measures to be put in place to achieve the outcomes identified in the risk assessment.  Table 4 shows each management measure identified in the risk assessment, the implementation timing of these, their completion criteria and the 
monitoring record to show when each completion criteria is met. 

Table 4:  Environmental management measures 
Management 
Objective Management Measure  Performance Target/Completion 

Criteria Timing Monitoring/Reporting Activity Corrective Action 
Trigger(s) Corrective Action Corrective Action 

Responsibility 

Loss of quality habitat 

To avoid impacts to 
Black Cockatoo 
habitat beyond that 
approved. 

Vegetation to be retained will be appropriately 
demarcated on site, in accordance with Main Roads 
requirements. 

All vegetation to be retained will be 
marked with flagging on site. 

Prior to commencement of clearing. Pre-clearing inspection to ensure that 
demarcation has been undertaken in 
accordance with Main Roads requirements.  
Incident reports. 
Monthly site inspections. 
Site inspection by Construction Contractor 
Environmental Management Representative 
prior to and following clearing to confirm no-go 
areas are appropriately flagged / fenced, and 
that clearing remains within limits. 

Any clearing outside of 
approved clearing areas. 

Incorrectly cleared areas must be 
rehabilitated within 6 months of 
completion of clearing for 
revegetation with Black Cockatoo 
habitat species. 
Clearing in the direct vicinity will 
cease immediately if trigger is met. 
Clearing will not recommence until 
no-go areas have been reviewed 
and confirmed to be in place 
correctly, and Main Roads 
Superintendent provides approval 
to recommence. 
 

Construction 
Contractor 
Environmental 
Management 
Representative 
Main Roads 
Superintendent 

All clearing areas will be demarcated on site, in 
accordance with Main Roads requirements and approved 
by the Main Roads Superintendent prior to clearing 
commencing so that there is no clearing of Black 
Cockatoo habitat outside of the approval boundary.  

All areas to be cleared will be 
marked with flagging on site. 

No direct impacts on Hawkesvale Reserve due to 
construction activities.  

Fencing to be erected to prevent 
unauthorised access. 
Contractors to be advised to avoid 
this area during induction and all 
pre-start briefings.  

Prior to commencement of clearing. 
During construction. 

Pre-clearing inspection to ensure that 
demarcation has been undertaken in 
accordance with Main Roads requirements.  
Incident reports. 
Monthly site inspections. 
 

Any disturbance to 
Hawkesvale Reserve.  

Incorrectly cleared areas must be 
rehabilitated appropriately. 
Operations within and around the 
area to stop pending investigation 
and review of management 
measures.   

Construction 
Contractor 
Environmental 
Management 
Representative 
Main Roads 
Superintendent 

Additional areas required for construction such as 
laydown areas, stockpile areas and vehicle turn around, 
will be located in areas cleared for permanent works or 
areas that do not contain Black Cockatoo habitat. 
Clearing will be avoided for any temporary construction 
activities. 

Areas for ancillary services located 
in cleared areas or areas that do 
not contain Black Cockatoo 
habitat. 

During construction.  Construction site plan and photos showing all 
ancillary areas not located on land containing 
Black Cockatoo habitat.  

Areas required for 
construction such as 
laydown areas etc are 
proposed to be located 
within areas of native 
vegetation. 

Incorrectly cleared areas to be 
rehabilitated within six months of 
completion of clearing for 
revegetation with Black Cockatoo 
habitat species. 

.Construction 
Contractor 
Representative 

Monthly site inspections 

Dust suppression (e.g. water carts) and/or surface 
stabilization measures (e.g. hydromulch) will be used to 
protect loose surfaces or cleared areas. 

No dust complaints from 
community or other stakeholders. 
No visual dust plumes generated 
by construction activities.   
 

During construction. Visual dust observations by all project 
personnel.  
 

Reports of visible dust 
plumes by project 
personnel.  
Complaints from 
community or other 
stakeholders. 

Increased application. 
rate/frequency for dust. 
suppression methods (e.g. water 
carts) will be implemented 
effective immediately of trigger 
being realized. 

.Construction 
Contractor 
Environmental 
Management 
Representative Dust generating activities will be suspended at the 

direction of the Construction Contractors Environmental 
Representative if deemed too dusty and will not 
recommence without approval of same. 

Monthly site inspections. 

Reduced speed limits to between 40-80 km/hr will be 
enforced within the construction site boundary 

No incidents of speeding within the 
construction site boundary. 

During construction. Incident reports. Reported exceedance of 
site speed limits. 

Refresher training will be 
conducted within 1 week Instances 
of speeding are identified and 
offenders will be asked to 
immediately reduce speed. 
Repeat offenders (i.e.. Caught 
speeding more than 2 times) will 
undergo further refresher training. 

Construction 
Contractor 
Environmental 
Management 
Representative 

Adherence to speed limit enforced on site. 

All hot work will be undertaken in accordance with 
Contractor’s hot works procedure. This will be reviewed 

No fires started as a result of hot 
works. 

During hot works such as welding. Monthly site inspections to confirm required 
controls are in place. 

Hot work procedures not 
correctly 
implemented/followed. 

Incident investigation shall be 
initiated within 1 day and a report 
completed within 1 week. 

Construction 
Contractor 
Environmental 
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Management 
Objective Management Measure  Performance Target/Completion 

Criteria Timing Monitoring/Reporting Activity Corrective Action 
Trigger(s) Corrective Action Corrective Action 

Responsibility 
and approved by the Main Roads Superintendent prior to 
hot work commencing. 

No impact on Black Cockatoo as a 
result of fires originating from work 
areas. 

Training records for project personnel involved 
in hot works. 

Ignition/ fire started as a 
result of hot works. 

Impacted areas included in the 
Landscape and Revegetation Plan 
for the project and marked with 
flagging for revegetation with 
Black Cockatoo habitat species. 
Refresher training will be 
conducted within 2 weeks. 

Management 
Representative 

All vehicles, plant and equipment to be fitted with fire 
extinguishers and restricted to designated cleared areas. 

No fires started as a result of 
exhaust from vehicles, plant and 
equipment. 

All activities. Incident reports related to fires. Fire originating from work 
area(s). 

Incident investigation and report 
undertaken as soon as 
practicable. 
Impacted areas included in the 
Landscape and Revegetation Plan 
for the project and marked for 
revegetation with Black Cockatoo 
habitat species. 
Refresher training will be 
conducted within 2 weeks. 

Construction 
Contractor 
Environmental 
Management 
Representative 

Spread of weeds or disease that may degrade Black Cockatoo habitat 

To avoid impacts to 
black cockatoo 
habitat within and 
outside the 
approval boundary. 

Declared Plants within the construction site boundary will 
be treated according to their Control Codes and advice 
from DPIRD. 

No new occurrence or spread of 
Declared Plants within the 
construction site boundary during 
construction activities. 

All construction activities. Monthly site inspections. New occurrence or spread 
of a Declared Plant 
identified. 

Application of weed eradication 
techniques for the weed species. 

Construction 
Contractor 
Environmental 
Management 
Representative 

Annual revegetation monitoring. Review of CoE process. 

WoNS and environmental weeds within the construction 
site boundary will be treated according to the weed 
control management outlined by Weeds Australia 
(http://weeds.ala.org.au/) 

No new occurrence or spread of 
WoNS or environmental weeds 
within the construction site 
boundary. 

All construction activities. Monthly site inspections. New occurrence or spread 
of a WoNS or 
environmental weed 
identified. 

Application of weed eradication 
techniques for the weed species 
until completion criteria of weed 
cover at less than 30% is met.  

Construction 
Contractor 
Environmental 
Management 
Representative Annual revegetation monitoring. Review of CoE process and 

implement corrective actions and 
or refresher training.  

All plant and machinery will be inspected by the 
contractor prior to entry at the work site and be confirmed 
to be clean and free of vegetation and soil material 

All plant and machinery will be 
verified clean on arrival at site. 

All construction activities. Records verifying plant and machinery arriving 
on site is clean. 

Plant and machinery 
arriving on site without 
verification that it is clean 
of soil and vegetative 
matter. 

Refresher training will be 
conducted. 

Construction 
Contractor 
Environmental 
Management 
Representative 

CoE procedures will be implemented on site  No breach of CoE protocols. For the duration of the approval. Entry and/or exit records for CoE points. Breach of CoE protocol. Refresher training will be 
conducted within 2 weeks.  

Construction 
Contractor 
Environmental 
Management 
Representative 

Monthly site inspections. 

Vehicle interaction with fauna 

To avoid injury or 
mortality of black 
cockatoo during 
vegetation clearing 
and construction. 

Where trees that are known to be black cockatoo habitat 
are retained but are located within 10 m of the edge of 
the road seal the risk of fauna strike will be assessed to 
determine if wildlife hazard signage is required 

Black Cockatoo habitat retained 
within 10 m of the edge of the seal 
of the road will be risk assessed 
and wildlife hazard signage 
installed as required. 

During construction. Risk assessment.  Black cockatoo habitat is 
retained within 10m of the 
edge of the road seal and 
is not risk assessed to 
determine whether wildlife 
hazard signage is 
required. 

Risk assess retained black 
cockatoo habitat within 10 m of the 
edge of the road seal and install 
wildlife hazard signage if required. 

Construction 
Contractor 
Environment 
Management 
Representative 

Speed limits between 40-80 km/hr will be applied 
throughout the construction site for safety purposes 
which will consequently reduce the risk of fauna strikes 
during construction 

No incidents of speeding within the 
construction site boundary. 

During construction. Visual monitoring by all construction 
personnel. 

Exceedance of site speed 
limits are observed. 

Offenders will be asked to 
immediately reduce speed.  
Refresher training will be 
conducted within 1 week. 

Construction 
Contractor 
Environmental 
Management 
Representative. 

A list of local wildlife rescue organisations and carers will 
be maintained on site to contact immediately in the event 
of fauna injury 
 

A list of local wildlife rescue 
organisations and carers is always 
available on site.  

During construction. Monthly inspection. A list of local wildlife 
rescue organizations and 
carers is not on site. 
Wildlife rescue specialists 
not contacted immediately 
on discovery of an injured 
black cockatoo. 

A list of local wildlife rescue 
organizations and carers is 
obtained by site immediately. 
 
Refresher training will be 
conducted within 1 week. 

Construction 
Contractor 
Environmental 
Management 
Representative. 
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Management 
Objective Management Measure  Performance Target/Completion 

Criteria Timing Monitoring/Reporting Activity Corrective Action 
Trigger(s) Corrective Action Corrective Action 

Responsibility 

Access Controls  

To achieve 
performance targets 
and completion 
criteria for black 
cockatoos. 
 

No-go areas are clearly marked on site No intrusion into no-go areas. 
No-go areas are clearly marked on 
site. 

Prior to clearing.  Intrusion into no-go area. Site inspections prior to 
and following clearing to 
confirm no-go areas are 
appropriately flagged / 
fenced. 
Monthly site inspections. 
Any intrusion into no-go 
areas or damage to 
fencing/ flagging is raised 
as an incident. 
All no-go areas will be 
reviewed within 2 days to 
ensure exclusions are still 
in place Conduct refresher 
training within 1 week. 

No-go area inspected immediately 
for damage to TEC or Black 
Cockatoo habitat. 
If clearing has occurred, the area 
is to be included in the Landscape 
and Revegetation Plan within 2 
weeks. 

Construction 
Contractor 
Environmental 
Management 
Representative. 
Main Roads 
Superintendent 
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6.2 Monitoring Program 

Several monitoring and reporting activities will be undertaken to ensure management measures are being implemented and completion criteria is being met. Monitoring activities are mapped to each management measure in describes the monitoring in more detail and 
includes relevant monitoring guidelines or methods and responsible people. 

Table 5: Monitoring 

Monitoring Activity  Parameter Measured Items Addressed Applicable Method / Guideline Responsibility 

Monthly site inspection Compliance with CEMP 
requirements. 

• Confirm environmental no-go areas are clearly marked on site. 
• Confirm that clearing outside of approved area or in excess of approved limits has not or will not occur.  
• Confirm areas required for temporary construction activities, such as laydown, are only located on previously cleared areas. 
• Confirm no new occurrences of declared plants within the construction site boundary. 
• Confirm no new occurrences of WoNS or Environmental Weeds within the construction site boundary. 
• Confirm no breach of CoE procedures. 
• Confirm list of wildlife rescue organization contact details is on site. 
• Confirm no visual dust plumes. 
• Confirm hot works procedures are in place and correctly implemented. 
• Confirm no erosion or scouring within vegetation that is to be retained, within no-go areas or outside the approval boundary. 
• Have previous weed control measures been effective and is follow-up treatment required to eliminate the weeds? 
• Have weed control measures been implemented as per this CEMP and in line with Weeds Australia Guidance 

(http://weeds.ala.org.au/WoNS/). 

Visual inspection to confirm that management 
measures in the CEMP are being implemented 
correctly.  

Construction Contractor 
Environmental Management 
Representative. 

Follow up weed monitoring  Weed control. • Confirm no new occurrence or spread of Declared Plants within the construction site boundary during construction activities. 
• Confirm no new occurrence or spread of WoNS or environmental weeds within the construction site boundary. 
• Confirm all plant and machinery will be verified clean on arrival at site. 
• Confirm no breach of CoE protocols. 

Monthly site inspections. 

Annual revegetation monitoring. 

Records verifying plant and machinery arriving 
on site is clean.  

Breach of CoE protocol. 

Construction Contractor 
Environmental Management 
Representative. 

http://weeds.ala.org.au/WoNS/
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6.3 Managing uncertainty  

This CEMP has been developed based on varying data and information sources.  This data and 
information has informed the risk assessments and management measures contained within the CEMP 
and therefore, any limitations or uncertainties with this data or information may impact the accuracy of this 
CEMP.  Table 6 contains measures for managing uncertainty so that the CEMP continues to be based on 
the most up to date and relevant information and data.  

Table 6: Managing uncertainty 

Data  Limitations/uncertainty Risk Presented by 
Limitations/Uncertainty 

Risk Management Measures 

Road alignment 
design 

High level of certainty. Unforeseen/additional impact to 
MNES. 
Design changes result in 
alignment moving outside of 
approved areas. 

Design changes reviewed 
against requirements of this 
CEMP. 
Ecological survey results and 
State/Commonwealth 
environmental approvals. 

Ecological 
survey reports 
(360 
environmental 
2017, Strategen 
2018, Kirkby 
2019.) 

High level of certainty.   
No significant limitations. 
Assessments undertaken 
in line with relevant 
guidelines and approved 
methods. 

N/A.  

Relevant black 
cockatoo 
recovery plans 

Moderate level of certainty 
in relation to effectiveness 
of recovery actions. 

The outcomes and objectives of 
this CEMP may not be 
achieved. 

Work with relevant government 
Departments to share 
information, understand 
implementation status and 
identify any interdependencies 
with the project. 
Adopt a staged approach to 
implementing rehabilitation 
measures to capture / 
implement learnings. 
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7. Implementation  

7.1 Roles and responsibilities 

All project personnel, including sub-contractors/sub-consultants, are responsible for complying with 
applicable Commonwealth and State legislation, local government requirements and the conditions of all 
licences, permits and approvals.  Specific responsibilities in relation to this CEMP are provided in Table 7. 

Table 7: CEMP roles and responsibilities 

Role CEMP Responsibilities 

Main Roads Project 
Director 

• The overall management and control of the CEMP. 
• Reviewing and approving the CEMP. 
• Assisting with implementation of the CEMP and sub‐plans. 
• Providing the necessary resources to ensure the CEMP is properly implemented. 
• Ensuring all personnel are inducted into the project’s environmental requirements prior 

to commencement of works on‐site. 
• Ensuring suppliers are made aware of the environmental objectives pertaining to them 

through conditions of contract. 
• Taking strategic actions to continuously improve the CEMP. 
• Participating in incident investigations. 
• Management, implementation, monitoring and compliance of the CEMP and any 

approval conditions, including construction supervision and performance of all staff, 
contractors and subcontractors. 

• Reviewing CEMP performance and implementation of correction actions, or stop work 
procedures, in the event of breaches of CEMP conditions, that may lead to serious 
impacts on local communities, or affect the reputation of the project. 

• Representing the project at community meetings. 

Main Roads 
Superintendent 

• Confirming all environmental requirements are implemented as outlined in the CEMP as 
required to avoid and minimise actual or potential environmental harm on‐site. 

• Assisting the Environmental Management Representative to develop and maintain the 
various registers and checklists. 

• Supporting the Environmental Management Representative to plan and implement 
environmental requirements. 

• Reporting activity that has resulted, or has the potential to result, in an environmental 
incident immediately to the Environmental Management Representative. 

• Participating in incident investigations. 
• Monitoring construction activities to ensure that identified and appropriate control 

measures are effective and in compliance with the CEMP. 
• Managing CEMP performance and implementation of correction actions, or stop work 

procedures, in the event of breaches of CEMP conditions, that may lead to serious 
impacts on local communities, or affect the reputation of the project. 

• Ensuring that all construction personnel and subcontractors are informed of the intent of 
the CEMP and are made aware of the required measures for environmental a 
compliance and performance. 

• Ensuring effective communication and dissemination of the content and requirements of 
the CEMP to contractors and subcontractors. 

• During construction, maintain traffic safety along access roads, with special emphasis 
on high trafficked areas. 
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Role CEMP Responsibilities 

Main Roads 
Environmental 
Management 
Representative 

• Reviewing the CEMP. 
• Developing sub‐plans and monitoring programs required under this CEMP. 
• Being the primary contact point in relation to the environmental performance of the 

construction phase. 
• Managing procedures and practices for receiving and responding to complaints and 

inquiries in relation to the environmental performance. 
• Reporting any activity that has resulted in, or has the potential to result in an 

environmental incident immediately to the Project Manager, Construction Manager and 
other relevant personnel. 

• Considering and advising on matters specified in the conditions of licences and 
approvals relating to the environmental performance and impacts of the proposal. 

• Requiring reasonable steps to be taken to avoid or minimise unintended or adverse 
environmental impacts, and failing the effectiveness of such steps, to direct that relevant 
actions be ceased immediately should an adverse impact on the environment is likely to 
occur. 

• Identifying environmental competence requirements for all staff and ensure delivery of 
environmental training to personnel within the team. 

• Acting as main point of contact between the regulatory authorities and the proposal on 
environmental issues. 

• Providing advice and liaison with the construction teams to ensure that environmental 
risks are identified and appropriate controls are developed and included within method 
statements. 

• Assisting in the development and delivery of environmental training for site personnel 
and subcontractors. 

• Environmental auditing of subcontractors and suppliers. 
• Managing the environmental monitoring program once construction has been 

completed. 

Construction 
Contractor 
Representative 

• Assisting with implementation of the CEMP for construction related activities. 
• Providing the necessary resources to ensure the CEMP is properly implemented. 
• Making sure all personnel are inducted into the proposal’s environmental requirements 

prior to commencement of works on‐site. 
• Participating in incident investigations. 
• Management, implementation, monitoring and compliance of the CEMP and any 

approval conditions. 

Construction 
Contractor 
Environmental 
Management 
Representative 

• Implementation of the CEMP on‐site. 
• Coordinating and managing all the environmental activities during the construction 

phase. 
• Being the primary contact point in relation to the environmental performance of the 

construction phase. 
• Managing procedures and practices for receiving and responding to complaints and 

inquiries in relation to the environmental performance. 
• Reporting any activity that has resulted in, or has the potential to result in an 

environmental incident immediately to the Main Roads Superintendent and other 
relevant personnel. 

• Requiring reasonable steps to be taken to avoid or minimise unintended or adverse 
environmental impacts, and failing the effectiveness of such steps, to direct that relevant 
actions be ceased immediately should an adverse impact on the environment is likely to 
occur. 

• Identify environmental competence requirements for all staff and ensure delivery of 
environmental training to personnel within the team. 

• Assistance in the development and delivery of environmental training for site personnel 
and subcontractors. 

• Management of the construction contractor’s environmental monitoring, inspection and 
audit program in so far as it relates to construction activities. 
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7.2 Inspections, Audits and Reporting 

7.2.1 Contractor Inspections and Audits  

The Construction Contractor will undertake monthly inspection of the entire worksite against this CEMP for 
the duration of construction works.  Where any High or Severe risks are identified, inspections in the areas 
to which these apply will be undertaken on a weekly basis. 

An audit of this CEMP will be undertaken by the Construction Contractor within five weeks of the 
commencement of work and every three months thereafter.  

Main Roads will conduct environment and heritage audits of the construction contract area on a six-
monthly basis during the construction phase. 

7.2.2 Incident Reporting 

Environmental incident categories and reporting timeframes are outlined in the Main Roads Environmental 
Incident and Investigation Report Form.  This form provides a guide for classifying the severity of an 
environment or heritage incident and the required reporting timeframe to be adhered to.  The following is a 
summary of the Main Roads Environmental Guideline – Environmental Incidents: Reporting, Investigation 
and Management: 

Environmental incident occurs: 
• immediate remedial action: where safe to do so the observer of an incident should undertake any 

immediate actions to stop, control or contain the incident to prevent further damage 
• determine the environmental incident category (i.e. minor, significant or major): environmental 

incidents are to be categorised as per the Environmental Incident Category table accompanying 
the Environmental Incident Report Form 

• notify management: Notification requirements for environmental incidents are listed on the 
Environmental Incident Report Form 

• assessment and investigation 
• incident report: Main Roads Corporate Environmental Incident Report Form will be used to record 

environmental incidents associated with the Project 
• corrective and preventative actions – the Contractor will track the progress of agreed corrective 

and preventative actions 
• all environmental incidents are to be reported to the Superintendent and filed by the Contractor 
• corrective actions may also arise from audits, inspections and management reviews.  Corrective 

actions are to be reviewed and endorsed by Main Roads before the action is implemented.  
Audits will follow to confirm satisfactory completion.   

7.3 Environmental Training 

An environment induction will be carried out for all visitors, personnel, contractors and sub consultants who 
are required to work on the Project.  This induction details the responsibilities of all project personnel, 
contractors and sub consultants under this CEMP and outlines environment requirements that personnel 
need to be aware of when undertaking work activities in accordance with this CEMP.  

All personnel will be required to sign an attendance form on completion of the induction.  Attendance at 
these inductions is recorded in the training register for the Project. 

Daily pre-start meetings will be conducted to inform project personnel of specific environmental issues 
related to the day’s work.  These meetings are to also include visitors and sub-consultants who are on site. 
In addition, toolbox meetings will be held with all project personnel to provide environmental awareness 
training, disseminate any relevant outcomes of environmental inspection and audits, including areas for 
improvement or positive achievements. 
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Specialised training will be provided to relevant personnel and will include spill prevention, control and 
containment/clean up, erosion and sediment control, and environmental emergency response. 

7.4 Review 

7.4.1 Risk review 

The risk assessment will be reviewed periodically to confirm it remains relevant and captures all risks to 
MNES.  Review triggers are: 

• changes to project/CEMP scope 
• following significant environmental incidents 
• where corrective actions or contingency management measures are implemented 
• when new information regarding MNES becomes available. 

7.4.2 CEMP review 

Throughout the life of the EPBC Act approval the CEMP will be reviewed and updated as required.  The 
review will include an evaluation of the effectiveness of the plan and incorporate new data or information 
pertinent to the management of Black Cockatoos.  Review triggers are as follows: 

• annually on the anniversary of the approval of the CEMP 
• following significant incidents 
• anticipated changes to scope 
• following community or stakeholder complaints 
• identification of non-compliance with environmental approval conditions 
• monitoring results, inspections or audits indicate performance targets or completion criteria may 

not be achieved or maintained 
• monitoring results, inspections or audits indicate completion criteria have been achieved. 

The CEMP will be updated by the Main Roads Environmental Management Representative or suitably 
qualified delegate and approved by the Main Roads Project Director. 

Changes to the CEMP will be communicated to all project personnel, contractors and sub consultants via 
the regular pre-start and toolbox meetings.  

Main Roads will inform DoEE of any changes to the CEMP. 
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8. Data management 

Records will be kept, demonstrating compliance with this CEMP.  These records include, but are not 
limited to: 

• risk assessments 
• audit results and reports, including the timing, location and spatial delineation of clearing, and 

periodic reconciliation against approved disturbance limits 
• monthly and weekly inspection results 
• environmental incident reports 
• monitoring data, results and reports 
• induction records 
• pre-start and Toolbox meeting minutes 
• correspondence in relation to the requirements of this CEMP between Main Roads, construction 

contractors and/or regulators. 

The Main Roads Site Superintendent and the Construction Contractor Representative are responsible for 
establishing and maintaining electronic and hardcopy filing systems for the above information.  Once 
construction is completed, all documents that were kept on site during construction will be transferred to 
Main Roads head office as part of site demobilisation. 
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Executive Summary
Main Roads Western Australia (Main Roads) requires land that provides suitable offsets for
environmental impacts due to various infrastructures projects undertaken in the Perth Metropolitan
area. AECOM Australia Pty Ltd (AECOM) was engaged to undertake an ecological assessment of a
property in Clackline (the Survey Area). This property is adjoining the Clackline Nature Reserve to the
south and a large area of remnant vegetation along the northern boundary. Clackline is approximately
70 km northeast of Perth, Western Australia.

A Level 1 flora and vegetation survey, Level 1 fauna survey and a targeted Black Cockatoo
assessment were undertaken, comprising a desktop review and field survey. This report presents the
existing environment, methodology and the results of these assessments.

A detailed desktop assessment was undertaken which identified:

· One Threatened Ecological Community (TEC), the EPBC Act-listed ‘Eucalypt Woodland of the
WA Wheatbelt’, known to occur at several distinct locations east of the Survey Area.

· Twenty conservation significant flora species potentially occurring within or in the vicinity of the
Survey Area. Of these, three Priority flora species are known to occur, three Priority species are
likely to occur, and eight species may occur.

· Eighteen conservation significant fauna species could potentially occur. Of these, two species are
likely to occur, nine species may occur and seven species are unlikely to occur. The fauna
species likely to occur in the Survey Area were the Forest Red-tailed Black Cockatoo
(Calyptorhynchus banksii naso) and Carnaby’s Black Cockatoo (C. latirostris). The likelihood of
occurrence of fauna species was determined by assessing the likely presence of suitable habitat
in the Survey Area, and reviewing the recent records and distribution of the species.

The field surveys were undertaken by Botanist Floora de Wit and Ecologist Jared Leigh on 12 th and
13th October 2016. The Survey Area was largely traversed on foot, due to the infrequent tracks and
difficulty in vehicle access. Flora and vegetation data was captured at 15 sample point locations
considered representative of the vegetation within the Survey Area. Eleven fauna habitat assessments
were completed across the Survey Area. These included recording direct and indirect observations
whilst traversing the Survey Area. Four microhabitat searches of leaf litter, bark, fallen logs and rocks
were conducted opportunistically in appropriate areas. The Black Cockatoo assessment included
assessments of19 breeding habitat sites and 12 foraging sites for Forest Red-tailed Black Cockatoo
and Carnaby’s Black Cockatoo. Opportunistic observations of Black Cockatoos and potential roosting
sites were also recorded.

The Eucalyptus accedens and E. wandoo woodlands recorded in the Survey Area are unlikely to
represent the EPBC Act-listed ‘Eucalypt Woodland of the WA Wheatbelt’. Advice from the
Commonwealth and DPaW suggest that as these communities in the Survey Area are recorded on
gravelly substrates associated with a hilly landscape and with understorey species common in the
Jarrah Forest, it is more representative of Darling Scarp woodlands.

One vegetation community is considered locally significant. The tall shrubland community, EbMrCc
supports a population of the Priority 3 flora species Eremaea blackwelliana which is the dominant tall
shrub species. This population includes more than 100 individuals.

One potential Priority species, Hibbertia ?montana (P4) was recorded at one location. This species
could not be verified due to lack of suitable flowering material.
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Thirty fauna species were recorded within the Survey Area during the field survey. This comprised 24
bird and seven mammal species. Of the 30 fauna species observed, seven species were of
conservation significance, including Carnaby’s Black Cockatoo (Endangered under the EPBC Act and
WC Act) and the Glossy Ibis (Plegadis falcinellus – Migratory under the EPBC Act and International
Agreement under the WC Act). The remaining five species were all listed as Marine under the EPBC
Act and are therefore only considered conservation significant within Commonwealth land. Five
introduced fauna species were also recorded in the Survey Area. Three Declared Pest fauna species
were recorded, listed under the Biosecurity and Agricultural Management Act 2007 (BAM Act),
including the European Wild Rabbit (Oryctolagus cuniculus), the feral Dog (Canis lupus subsp.
familiaris) and the Red Fox (Vulpes vulpes).

Seven fauna habitats (including Cleared areas) have been defined and mapped within the Survey
Area. The most common fauna habitat was the Open Eucalypt Woodland at approximately 50% of the
Survey Area. This habitat varies in the species of eucalypt present but would generally support many
of the common and conservation significant fauna species likely to occur in the Survey Area, such as
Carnaby's Black Cockatoo and the Forest Red-tailed Black Cockatoo.

The Survey Area contains significant areas of mature eucalypt trees, with Black Cockatoo breeding
potential (Diameter at Breast Height [DBH] >500cm). These are generally not at a high density. It also
contains several freshwater sources. The Black Cockatoo foraging assessments determined that the
Survey Area contains approximately 460 ha of foraging habitat for Carnaby's Black Cockatoo and 457
ha for the Forest Red-tailed Black Cockatoo. Carnaby’s Black Cockatoo were observed within the
Survey Area on four occasions, with recent foraging evidence of Carnaby’s Black Cockatoo recorded
an additional four times during the field survey.



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

1

1.0 Introduction

1.1 Project Background and Location

Main Roads Western Australia (Main Roads) requires land with suitable environmental attributes to
provide offsets for environmental impacts due to various infrastructure projects to be undertaken in the
Perth Metropolitan area. AECOM Australia Pty Ltd (AECOM) was engaged to undertake an ecological
assessment of a potentially suitable property (the Survey Area) in Clackline (Figure 1). This property is
adjoining the Clackline Nature reserve (700 ha) to the south and a large area of remnant vegetation
along the northern boundary. Clackline is approximately 70 km northeast of Perth in the Shire of
Toodyay, Western Australia.

1.2 Objective

The objective of this ecological assessment is to survey the relevant environmental factors of the
Survey Area, including vegetation, flora, Black Cockatoo breeding, foraging and roosting habitat. The
specific objectives of the assessment were to:

· conduct a Level 1 flora and vegetation survey

· assess the presence of the Eucalypt Woodland of the Wheatbelt using the key diagnostic features
presented in the approved conservation advice for this federally listed Threatened Ecological
Community (TEC)

· conduct a Level 1 fauna survey

· assess the presence of suitable Black Cockatoo foraging species at sample sites and search for
evidence of foraging, breeding or roosting by Black Cockatoos.

This technical document describes the methodology, desktop and field results and provides a
preliminary discussion of results.
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2.0 Legislative Framework

2.1 Overview

Key legislation governing the protection and management of Western Australia’s conservation
significant flora and vegetation are summarised in Table 1 and further discussed below.
Table 1 Relevant legislation, regulations and guidance

Legislation Purpose

Commonwealth of Australia

Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act)

Provides for the protection of the environment and
the conservation of biodiversity.
Gosnells Quarry is exempt from the assessment
and approval provisions of the EPBC Act in
accordance with Section 43B of the EPBC Act.

Western Australia

Wildlife Conservation Act 1950 (WC Act) Provides for the conservation and protection of
Western Australia’s wildlife.

Environmental Protection Act 1986 (EP Act) Preventing, controlling and abating environmental
harm and conserving, preserving, protecting,
enhancing and managing the environment.

Biosecurity and Agriculture Management Act
2007 (BAM Act)

Provides for the management, control and
prevention of certain plants and animals, and for
the protection of agriculture and related resources
generally.

2.2 Commonwealth legislation

The EPBC Act is the main piece of federal legislation protecting biodiversity in Australia. If an action or
project is likely to have a significant impact on a matter of national environmental significance this
action must be referred to the Minister for the Environment for a decision on whether assessment and
approval is required under the EPBC Act.

2.2.1 Matters of National Environmental Significance

Matters of national environmental significance include:

· listed threatened species and ecological communities

· migratory species protected under international agreements

· Ramsar wetlands of international importance

· the Commonwealth marine environment

· world Heritage properties

· national Heritage places

· Great Barrier Reef Marine Park

· a water resource, in relation to coal seam gas development and large coal mining development

· nuclear actions.

2.2.2 Flora

Species at risk of extinction are recognised at a Commonwealth level and are categorised in one of six
categories as outlined in Table 2.
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Table 2 Categories of species listed under Schedule 179 of the EPBC Act

Conservation code Category

Ex Extinct Taxa
ExW Extinct in the Wild
CE Critically Endangered
E Endangered
V Vulnerable
CD Conservation Dependent

2.2.3 Communities

Communities can be classified as Threatened Ecological Communities (TECs) under the EPBC Act.
The EPBC Act protects Australia’s ecological communities by providing for:

· identification and listing of ecological communities as threatened

· development of conservation advice and recovery plans for listed ecological communities

· recognition of key threatening processes

· reduction of impacts of these processes through threat abatement plans.

Categories of federally listed TECs are described in Table 3.
Table 3 Categories of TECs that are listed under the EPBC Act

Conservation Code Category

CE Critically Endangered - is facing an extremely high risk of extinction in the wild
in the immediate future

E Endangered - not critically endangered and is facing a very high risk of
extinction in the wild in the near future

V Vulnerable - not critically endangered or endangered, but is facing a high risk
of extinction in the wild in the medium-term future

2.3 Western Australian legislation

2.3.1 Flora

Plants that are considered threatened and need to be specially protected because they are under
identifiable threat of extinction are listed under the WC Act. These categories are defined in Table 4.
Table 4 Conservation codes for WA flora listed under the WA Act

Conservation
Code

Category

CR Critically endangered species
EN Endangered species

VU Vulnerable species

EX Presumed extinct species

Species that have not yet been adequately surveyed to warrant being listed under the WA Act are
added to the Priority flora List by the State Minister of Environment.



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

5

Table 5 Conservation codes for WA flora as endorsed by the Minister for Environment

Conservation
Code

Category

Priority One Poorly known species

Priority Two Poorly known species

Priority Three Poorly known species

Priority Four Rare, Near Threatened and other species in need of monitoring

Priority Five Conservation Dependent species

2.3.2 Communities

State listed TECs are not protected under any legislation, rather they are endorsed by the Minister for
Environment.  Categories of TECs are defined in Table 6. Priority Ecological Communities (PECs) are
endorsed by the Minister for Environment as having insufficient information available to be considered
as a TEC, or which are rare but not currently threatened.  These categories are described in Table 7.

Table 6 Conservation codes for State-listed Threatened Ecological Communities

Conservation
Code

Category

PD Presumed Totally Destroyed

CR Critically Endangered

EN Endangered

VU Vulnerable

Table 7 Conservation codes for Priority Ecological Communities

Conservation Code Category

P1 Priority One - poorly-known ecological communities
P2 Priority Two - poorly-known ecological communities
P3 Priority Three - poorly known ecological communities

P4
Priority Four - ecological communities that are adequately known, rare but not
threatened or meet criteria for Near Threatened, or that have been recently
removed from the threatened list.

P5 Priority Five - Conservation Dependent ecological communities
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3.0 Existing Environment

3.1 Climate

The survey area is located on the Darling Scarp which experiences a Warm Mediterranean,
characterised by a wet winter and dry summer. The nearest Australian Government Bureau of
Meteorology (BoM) recording site with long term data is Station No. 010111, approximately 15.1 km
northeast of the Survey Area. Station No. 010111 recorded an average annual rainfall of 426.9 mm
since 1877, with the majority of rainfall occurring during May and August. Since 1902, Station No.
010111 recorded average maximum temperatures peaking between December and February,
coinciding with low rainfall averages. In 2016, significantly above average rainfall was received during
the first four months of the year (BoM, 2016).

Source: BOM (2016)

Figure 2 Climate Data from Station No. 010111

3.2 Interim Biogeographic Regionalisation for Australia

There are 89 recognised Interim Biogeographic Regionalisation for Australia (IBRA) regions across
Australia that have been defined based on climate, geology, landforms and characteristic vegetation
and fauna (Department of Conservation and Land Management [CALM], 2002). The majority of the
survey area lies within the Northern Jarrah Forest subregion, with two kilometres of the eastern end
located within the Avon Wheatbelt region (CALM, 2002).

The Northern Jarrah Forest subregion incorporates the area east of the Darling Scarp which overlies
Archaean granite and metamorphic rocks capped by extensive lateritic duricrust, dissected by
drainage and broken by occasional granite hills (Williams & Mitchell, 2001). The subregion consists of
Jarrah-Marri forest in the west, Bullich-Blackbutt in the valleys which shifts to Wandoo-Marri in the
east, and Powder bark on breakaways. The granite rocks support heath communities and comprise
the common understorey of the woodlands in the north and east. Land use is predominantly forestry,
conservation, grazing and mining. Rare features of the area include the extensive native forest cover.



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

7

3.3 Pre-European Vegetation

Beard (1981) and Heddle et al. (1980) mapping is used to determine the current extent of remnant
vegetation remaining when compared to pre-European vegetation extent. EPA’s objective is to retain
at least 30% of all pre-European ecological communities, which is consistent with recognised retention
levels (EPA 2000; EPA 2015).
Table 8 Pre-European vegetation associations present in the Project Area as mapped by Beard (1981) and the

percent of native vegetation remaining according to the Statewide Vegetation Statistics (Government of WA,
2015)

Vegetation
Association

Description
Percent Remaining

State IBRA
Shire of
Toodyay

4 Medium Woodland; Marri and Wandoo 27.88 28.05 53.86

Vegetation complex mapping has been undertaken on the Darling Scarp with spatial data available
from Heddle et al. (1980) and per cent remaining published by the Local Biodiversity Program (2013)
and Perth Peel @ 3.5 Million (EPA, 2015). The data shows four complexes that intersect with the
survey area, described in Table 9.
Table 9 Vegetation complexes within the survey area and percent remaining as provided in Local Biodiversity

Program (2013) and EPA (2015)

Vegetation
Complex

Description
Percent
Remaining

Michibin Open woodland of Eucalyptus wandoo over Acacia acuminate with
some Eucalyptus loxophleba on valley slopes, with low woodland of
Allocasuarina huegeliana on or near shallow granite outcrops in arid
and perarid zones.

26.41

Coolakin in
low rainfall

Woodland of Eucalyptus wandoo with mixtures of Eucalyptus patens,
Eucalyptus marginata subsp. thalassica and Corymbia calophylla on
valley slopes in arid and perarid zones.

39.85

Cooke Vegetation ranging from open forest of Eucalyptus marginata –
Corymbia calophylla on deep soils through heath and herbland to
lichens on granite rocks.

83.43

Yalanbee in
low rainfall

Woodland of Eucalyptus wandoo-Eucalyptus accedens less
consistently open forest of Eucalyptus marginata subsp. thalassica-
Corymbia calophylla on lateritic uplands and breakaway landscapes in
arid and perarid zones.

46.91

1. Derived from Perth-Peel paper (EPA, 2015)
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4.0 Methodology
The biological assessment had a desktop assessment, field surveys and reporting components. The
methodologies for these components are described below.

4.1 Desktop Assessment

A detailed desktop assessment focussed on defining the values of the existing environment and
determining the locations of Threatened and Priority flora, fauna, and communities. Desktop database
searches were requested for the Project Area with a 10 km buffer. Sources consulted included:

· DPaW Threatened Species and Communities database including Threatened and Priority flora,
fauna and communities (obtained from Main Roads)

· Western Australian Herbarium (WAH) records

· EPBC Act Protected Matters Search Tool (PMST).

The search results were reviewed to assess the potential presence of conservation significant
environmental values. All conservation significant matters including flora, fauna and communities were
reviewed and a likelihood of occurrence was completed based on the categories outlined in Table 10.
Table 10 Categories of Likelihood of Occurrence for Species and Communities

Likelihood Flora Fauna Communities

Likely to
occur

Habitat is present
in the survey area
and the species
has been recorded
in close proximity
to the survey area

survey area is within the
known distribution of the
species, habitat is present
in the survey area and the
species has been recorded
in close proximity to the
survey area

Known occurrences of the
community in close proximity to the
survey area. Vegetation looks the
same within the known occurrence
and survey area based on aerial
imagery. Geographic location is
similar to the survey area

May occur Habitat may be
present and/or the
species has been
recorded in close
proximity to the
survey area

survey area is within the
known distribution of the
species, marginal habitat
may be present and/or the
species has been recorded
in close proximity to the
survey area

Known occurrence of the
community in the local area, and/or
vegetation looks the same within
known occurrence and survey area
based on aerial imagery.
Geographic location is similar to the
survey area

Unlikely to
occur

No suitable habitat
is present and the
species has not
been recorded in
close proximity to
the survey area

survey area is outside the
known distribution for the
species, or no suitable
habitat is present and the
species has not been
recorded in close proximity
to the survey area

Known occurrence of the
community in close proximity to the
project area however geographic
location does not occur in survey
area

4.2 Field surveys

4.2.1 Flora and Vegetation

A level 1 flora and vegetation survey was conducted in accordance with EPA Guidance Statement No.
51 (EPA, 2004a) and the Flora and Vegetation Technical Guide (EPA & DPaW, 2015). The survey
was conducted by Senior Botanist Floora de Wit on 12-13 October 2016.

Floristic data was collected at sample point locations using relevés to document the floristics,
vegetation composition and structure, condition, and other identifying features of the vegetation
community. Floristic data was collected at 16 relevѐs within the survey area (Figure 3). Sample point
locations were selected to ensure accurate representation of native vegetation within the survey area.
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Any species unable to be identified in the field were collected for identification in AECOM’s in-house
herbarium and the specimens and taxonomic references and keys at the WAH. Naming of species
followed the convention of the WAH.

Quantitative flora species data were used to define the vegetation communities. Vegetation
communities were described and mapped based on changes in dominant species composition and
landform. Vegetation community descriptions were done at the Level IV Sub-Association level in
accordance with the National Vegetation Information System (NVIS) framework (Commonwealth of
Australia, 2003).

Vegetation condition was determined using the scale published by the Wildflower Society WA
(Keighery, 1994) condition scale (Table 11). The scale is based on disturbance (e.g. grazing, erosion),
degree of alteration to community and habitat structure and site ecology.
Table 11 Bushland Condition Ratings  (Keighery, 1994)

Descriptor Explanation

Pristine Pristine or nearly so, no obvious signs of disturbance

Excellent Vegetation structure intact, disturbance affecting individual species and weeds are
non-aggressive species

Very Good
Vegetation structure altered obvious signs of disturbance. For example, disturbance to
vegetation structure caused by repeated fires, the presence of some more aggressive
weeds, dieback, logging and grazing

Good

Vegetation structure significantly altered by very obvious signs of multiple
disturbances. Retains basic vegetation structure or ability to regenerate it. For
example, disturbance to vegetation structure caused by very frequent fires, the
presence of some very aggressive weeds at high density, partial clearing, dieback and
grazing

Degraded
Basic vegetation structure severely impacted by disturbance. Scope for regeneration
but not to a state approaching good condition without intensive management. For
example, disturbance of vegetation structure caused by very frequent fires, the
presence of very aggressive weeds, partial clearing, dieback and grazing

Completely
Degraded

The structure of the vegetation is no longer intact and the area is completely or almost
completely without native species. These areas are often described as “parkland
cleared” with the flora comprising weed or crop species with isolated native trees or
shrubs

4.2.2 Threatened Ecological Community Assessment

Patches of native vegetation located in the Avon Wheatbelt IBRA region were visited and assessed to
determine whether the EPBC Act-listed TEC Eucalypt Woodlands of the Western Australian Wheatbelt
occurs within the Survey Area. All vegetated sections of the survey corridor were traversed on foot and
vegetation assessed against the key diagnostic features and condition thresholds as published in the
Approved Conservation Advice (Threatened Species Scientific Committee [TSSC], 2015) and
summarised in Table 12 and Table 13.
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Table 12 Key Diagnostic Features Considered During Survey

Key Diagnostic Features – the  patch must show the following key diagnostic features Y/N

Distribution of the ecological community is limited to one of the following IBRA regions:
· Avon Wheatbelt - subregions AVW01 Merredin and AVW02 Katanning;
· Mallee - MAL02 Western Mallee only;
· Jarrah Forest – outlying patches in the eastern parts of JAF01 Northern Jarrah Forests

and JAF02 Jarrah Forests adjacent to the Avon Wheatbelt that are off the Darling Range,
and receive less than 600 mm mean annual rainfall.

Community is a woodland in which the minimum crown cover of the tree canopy in a mature
woodland is 10%
Key species of the tree canopy are species of Eucalyptus as identified in Table 2a of the
Approved Conservation Advice (TSSC, 2015)
A native understorey is present but is of variable composition, being a combination of grasses,
other herbs and shrubs, as specified in Table A1 of Appendix A of the Approved Conservation
Advice

Where the vegetation met the key diagnostic features contained in Table 12, the condition thresholds
and considerations of Table 13 were applied.
Table 13 Condition thresholds applicable to the TEC

Cover of weeds
AND

Mature trees    AND
Min. patch size (non-
roadside patches)
OR

Min. patch width
(roadsides only)

Category A: Patches likely to correspond to a condition of Pristine / Excellent / Very good
(Keighery, 1994) or a High RCV (RCC, 2014).

0-30% of total
understorey vegetation
cover

May be present or
absent

2 ha+ 5 m+

Category B: Patches likely to correspond to a condition of Good (Keighery, 1994) or a Medium-
High RCV (RCC, 2014), AND retains important habitat features.

30-50% Present with at least 5
trees/0.5ha

2 ha+ 5 m+

Category C: Patches likely to correspond to a condition of Good (Keighery, 1994) or a Medium-
High RCV (RCC, 2014).

30-50% Either absent or LESS
THAN 5 trees/0.5ha

5 ha+ 5 m+

Category D: Patches likely to correspond to a condition of Degraded to Good (Keighery, 1994)
or a Medium-Low to Medium-High RCV (RCC, 2014) BUT retains important habitat features.

More than 50-70% Present with at least 5
trees/0.5ha

5 ha+ 5 m+

4.2.3 Fauna Survey

The Level 1 fauna survey primarily focused on recording observations of fauna within the Survey Area,
which included evidence of fauna activity such as scats, tracks, burrows, foraging evidence and
diggings. This survey was undertaken in accordance with EPA (2002) Position Statement No. 3
Terrestrial Biological Surveys as an Element of Biodiversity Protection, and EPA (2004b) Guidance
Statement No. 56 Guidance for the Assessment of Environmental Factors – Terrestrial Fauna Surveys
for Environmental Impact Assessment in Western Australia. Particular attention was given to locating
species of conservation significance that have the potential to occur in the Project Area, as identified in
the desktop assessment. All observations were made during daylight hours of 0700 and 1800.
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Microhabitat searches of leaf litter, bark, fallen logs and rocks were also conducted opportunistically
when appropriate areas were located. This included raking soil and leaf litter, inspecting dead logs and
timber, inspecting burrows, lifting rocks and inspecting loose bark on trees. Four microhabitat
searches were conducted across the Survey Area (refer to Figure 3 for locations).

The taxonomy and nomenclature of vertebrate species for mammals, reptiles and amphibians is
consistent with the Western Australian Museum’s Checklist of Vertebrates of Western Australia (2016)
and for bird species the Bird’s Australia Checklist of Australian Birds by Christidis and Boles (2008).

4.2.3.1 Fauna Habitats

The fauna habitats of the Survey Area were assessed and mapped during the field survey, in
conjunction with the vegetation mapping. Eleven detailed habitat assessments were completed
throughout the Survey Area. Fauna habitats were assessed for specific habitat components in order to
determine the potential for these habitats to support conservation significant species.

Information collected included:

· Location

· General habitat description

· Habitat condition and disturbance types

· Dominant / characteristic flora species and vegetation layers

· Presences and abundance of hollows, fallen logs, leaf litter, bare ground, grass, stones and
boulders, rock crevices, soil cracks, cryptogramic crust,  vines, mistletoe, dense shrubs, water
bodies etc.

· Presence of animal signs (e.g. scats, digging, tracks, burrows, egg shell, bones, feathers etc.)

· Fauna observations

· Connectivity and potential significance of habitat.

4.2.3.2 Targeted Black Cockatoo Survey

A targeted Black Cockatoo survey was conducted to identify potential Black Cockatoo breeding
habitat, as well as assessing quantity of potential foraging habitat for Carnaby’s Black Cockatoo
(Calyptorhynchus latirostris) and the Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii
subsp. naso). The Black Cockatoo survey was carried out in conjunction with the Level 1 fauna survey
by Ecologist Jared Leigh and Botanist Floora de Wit.
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4.2.3.2.1 Breeding Habitat

The Black Cockatoo breeding habitat assessment focussed on quantifying potential breeding trees
and associated habitat. Table 14 defines breeding habitat and identifies those trees that Black
Cockatoos will utilised as breeding trees, according to the DSEWPaC (2012). Vegetation communities
were assessed for their potential to provide breeding habitat by installing a 50 x 50 m quadrat as a
sample point. All trees within this quadrat were then assessed for their suitability as a breeding tree. A
total of 19 quadrats were assessed (refer to Figure 3). These quadrats were used to provide a
representative sample to determine the total amount of breeding habitat (and approximate number of
trees). The following information was collected for all potential breeding trees with a Diameter at
Breast Height (DBH) >500 mm (Eucalytpus wandoo >300 mm):

· location

· fire scarring present

· tree species

· DBH

· height

· number of hollows

· number of potentially suitable hollows.

Photographs were also taken of each tree.
Table 14 Potential Breeding Habitat for Black cockatoo species

Habitat Carnaby’s Forest Red-Tailed

Specific breeding
habitat

Nest in hollows in live or dead trees of
E. salmonophloia, E. wandoo,
E. gomphocephala, E. marginata, E.
rudis, E. loxophleba subsp.
loxophleba, E. accedens, E.
diversicolor and Corymbia calophylla.

Nest in hollows in live or dead trees
of E. diversicolor and Corymbia
calophylla, E. wandoo, E.
megacarpa, E. patens,
E. gomphocephala and
E. marginata.

Definition of breeding
habitat

‘Breeding habitat’ is defined in these referral guidelines as trees of species
known to support breeding within the range of the species which either have
a suitable nest hollow OR are of a suitable DBH to develop a nest hollow.
For most tree species, suitable DBH is 500 mm. Note that E. wandoo is DBH
>300 mm.

Source: DSEWPaC (2012).

4.2.4 Foraging Habitat

The Black Cockatoo foraging habitat assessments focussed on mapping the area of potential foraging
habitat within the Survey Area. Table 15 defines the foraging species for the Forest Red-tailed Black
Cockatoo and Carnaby’s Black Cockatoo. Vegetation communities were assessed for their potential to
provide foraging habitat by installing a 50 x 50 m quadrat as a sample point. Vegetation within this
quadrat was then assessed for its suitability as foraging habitat. A total of 12 quadrats for each
species were assessed (refer to Figure 3). These quadrats were used to provide a representative
sample to determine the total amount of potential foraging habitat within the Survey Area for each
Black Cockatoo species.
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Table 15 Foraging Species utilised by the three Western Australian Threatened Black Cockatoo species

Carnaby’s Black Cockatoo Forest Red-tail Black Cockatoo

Native shrubland, kwongan heathland and
woodland dominated by proteaceous plant
species (e.g. Banksia sp., Hakea sp. and
Grevillea sp.) as well as eucalypt woodland and
forest that is dominated by foraging species.
Also will feed on Callistemon, seeds of
introduced species such as Pinus species and
Erodium species, wild radish, canola, almonds
and pecan nuts and occasionally apples and
persimmons.

The principal foods of the Forest Red-tailed Black
Cockatoo are the seeds of Marri and Jarrah. Other
less important foods include  Blackbutt E. patens, E.
wandoo, Sheoak A. fraseriana, Snottygobble P.
longifolia, Hakea spp., also introduced species
(including Cape Lilac Melia azedarach, Spotted
Gum C. maculata, Lemon-scented Gum C.
citriodora, Silver Princess E. caesia, Illyarrie E.
erythrocorys and Kaffir Plum Harpephyllum caffrum)
and in southern forests Albany Blackbutt E. staeri
and Karri E. diversicolor. Rarely observed grubbing
for insect larvae on Allocasuarina spp.

Source: DSEWPaC (2012) and Johnstone et al. (2013)
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5.0 Limitations
The limitations of the biological assessment are outlined in Table 16.
Table 16 Limitations of the assessment

Limitation
Level 1 Flora and Vegetation
Survey

Level 1 Fauna Survey and Black
Cockatoo Assessment

Competency/experience of
consultant conducting
survey

Nil
Floora de Wit has eight years’
experience conducting surveys of
similar scope.

Nil
Floora de Wit has four years’
experience conducting Black
Cockatoo assessments and Jared
Leigh is an Ecologist with over 14
years’ experience in the
environmental industry and has
conducted fauna surveys and
Black Cockatoo assessments in a
range of bioregions within
Western Australia.

Scope (i.e. what life forms
were sampled)

Nil
As a Level 1 survey, effort was
made to document all species
within each stratum present in the
vegetation communities. Where
species were unable to be
identified, they were collected and
identified at the WAH.
The species list was merged with
the DPaW field survey species list
to provide a comprehensive
overview of floristic values.

Nil
The Level 1 fauna survey:
· assessed all fauna habitats

within the Survey Area
· documented secondary

evidence (scats, diggings,
burrows etc.) and fauna
sightings

· Conducted microhabitat
searches at appropriate sites.

Sufficient representative quadrats
were assessed for breeding and
foraging habitat for the targeted
Western Australian Threatened
Black Cockatoo species.

Proportion of flora/fauna
identified, recorded and/or
collected (based on
sampling, timing and
intensity)

Nil
Flora and vegetation was
characterised at 15 relevѐs in the
Survey Area and additional
observational points captured on
the GPS. This is consistent with
requirements of a Level 1 survey.

Minor
Information gained for a Level 1
fauna survey was sufficient.
Fauna were observed (through
direct or indirect evidence) during
daylight hours (0700 and
1800hrs). Therefore nocturnal
species were only
observed through
indirect evidence.

Sufficient representative quadrats
were assessed for breeding and
foraging habitat for the targeted
Western Australian Threatened
Black Cockatoo species.
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Limitation
Level 1 Flora and Vegetation
Survey

Level 1 Fauna Survey and Black
Cockatoo Assessment

Sources of information Minor
Florabase, Naturemap, EPBC
PMST and a previous DPaW field
survey were used to inform the
desktop assessment and provide
regional and local context.
DPaW and WAH database
records were not obtained until
the field survey was completed.

Nil
DPaW Threatened fauna
database, Naturemap and EPBC
Act PMST were utilised to inform
the Level 1 fauna survey and
Black Cockatoo assessment.

Completion (is further work
needed)

Nil
No targeted flora surveys were
undertaken and DPaW and WAH
database records not taken into
account during field surveys. If a
comprehensive understanding of
environmental values is required
then additional surveys including
quadrat-based sampling and
targeted conservation significant
flora surveys may be required.

Nil
The objectives of the Level 1
fauna survey and Black Cockatoo
assessment for an offset site were
met and no further work is
required.

Timing, weather, season,
cycle

Nil
The field survey was undertaken
during Spring on 12th and 13th

October 2016. This is considered
the ideal survey time for the
bioregion.

Nil
The field survey was undertaken
during Spring on 12th and 13th

October 2016. The weather was
warm with a maximum of
approximately 32°C on 12th and
30°C on 13th October 2016. No
rainfall was received during the
survey. Sufficient rainfall had
been received in the preceding
months of the survey.

Disturbances (e.g. fire flood,
accidental human
intervention) which affected
results of the survey

Nil
The Level 1 flora and vegetation
survey was not disrupted or
impacted.

Nil
Neither the Level 1 fauna survey
or Black Cockatoo assessment
were disrupted or impacted.

Intensity (was the intensity
adequate)

Nil
Flora and vegetation was
sampled from 16 relevѐs. This is
considered suitable for a Level 1
survey requiring broad-based
sampling.

Minor
The Survey Area was surveyed
over a two day period which
required the field team to be very
efficient. Additional time would
have enabled additional
microhabitat searches and a more
extensive observed fauna species
list. However, this did not
significantly impact the results of
the survey.

Resources (degree of
expertise available in
plant/animal identification)

Nil
Plant material was collected
where specimens were not able
to be identified in the field. These
were identified by Sharnya
Thomson at the WAH.

Nil
The resources (time, equipment
and expertise) were sufficient for
a Level 1 fauna survey and the
Black Cockatoo assessment.
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Limitation
Level 1 Flora and Vegetation
Survey

Level 1 Fauna Survey and Black
Cockatoo Assessment

Remoteness and/or access
problems

Minor
Not all of the Project Area was
covered on-ground due to the
size of the Project Area and the
limited availability of tracks.
However, all of the vegetation
communities of the Survey Area
were assessed and this minor
limitation was not deemed
significant.

Minor
Not all of the Project Area was
covered on-ground due to the size
of the Project Area and the limited
availability of tracks. However, all
of the fauna habitats of the Survey
Area were assessed and this
minor limitation was not deemed
significant.

Availability of contextual
information on the region

Minor
Only the Proposed Reserve
Inspection Report by DPaW
(2015) was available in the public
domain.

Minor
Only the Proposed Reserve
Inspection Report by DPaW
(2015) was available in the public
domain.
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6.0 Desktop Assessment Results

6.1 Vegetation

One TEC listed under the EPBC Act as Critically Endangered was identified in the desktop
assessment. The TEC, named “Eucalypt Woodlands of the Western Australian Wheatbelt”, was
recently added to the TEC list in late 2015.

This community was described by DotEE (2015) as comprising a tree canopy dominated or co-
dominated by a range of Eucalypt species, including iconic Wheatbelt trees such as Eucalyptus
salmonophloia (Salmon Gum), E. loxophleba subsp. loxophleba (York Gum), E. salubris (Gimlet), E.
longicornis (Red Morrel), E. wandoo (Wandoo) and various species of mallet, among other eucalypt
species.

This TEC is applicable only in the Avon Wheatbelt subregion AVW01 Merredin, AVW02 Katanning and
the Mallee subregion MAL02 Western Mallee. Some outlying patches of the ecological community
may extend into adjacent areas south and east of the primary Wheatbelt bioregions, and in the
easternmost parts of the Jarrah Forest bioregion. These outlier patches generally occur south of
Northam, extending into the vicinity of localities such as Wandering, Williams, Kojonup and Mount
Barker, and are limited to areas that are not on the Darling Range, receive less than 600 mm mean
annual rainfall and overlie the Yilgarn Craton geology.

6.2 Flora

Twenty conservation significant flora species were identified in the desktop assessment that potentially
occur within or in the vicinity of the Survey Area. The results included 13 flora species listed under the
EPBC Act, and another seven that are listed as Priority species by DPaW. Of these:

· three Priority flora species are known to occur

· three Priority flora species are considered likely to occur

· eight species listed under the EPBC Act and WC Act as Threatened may occur.

These species are summarised in Table 17. The comprehensive desktop assessment results,
including the complete list of conservation significant flora species identified as potentially occurring,
their habitat, and likelihood of occurrence, is provided in Appendix A.
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Table 17 Desktop flora results

Species
Cons. code

Likelihood
EPBC Act WC Act DPaW

Eremaea blackwelliana P4 Known

Lasiopetalum trichanthera P2 Known

Verticordia serrata var. linearis P3 Known

Caladenia integra P4 Likely

Eucalyptus loxophleba x wandoo P4 Likely

Grevillea candolleana P2 Likely

Acacia aphylla V VU May

Conospermum densiflorum subsp. unicephalatum E EN May
Dasymalla axillaris CE CR May

Gastrolobium hamulosum E CR May

Grevillea christineae E EN May

Thelymitra dedmaniarum E CR May

Verticordia fimbrilepis subsp. fimbrilepis E VU May

Verticordia staminosa subsp. staminosa E CR May

6.3 Fauna

The desktop fauna assessment identified 18 conservation significant fauna species that could
potentially occur within the Survey Area. Of these:

· two species are likely to occur

· nine species may occur

· seven species are unlikely to occur.

The two conservation significant species likely to occur in the Survey Area are both bird species. The
likelihood of occurrence of fauna species was determined by assessing the likely presence of suitable
habitat in the Survey Area, and reviewing the recent records and distribution of the species. The
results of the desktop assessment are presented in Table 18. The conservation significant categories
as defined by DPaW, the WC Act and EPBC Act are defined in Appendix A.
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Table 18 Desktop Fauna Assessment

Name Common Name

Conservation Statue

Source
Last
Record*

Number
of
Records*

LikelihoodCommonwealt
h State

Apus pacificus Fork-tailed Swift
Migratory &

Marine IA PMST - -
May
Species may fly over Survey Area

Ardea modesta Great Egret Migratory IA DPaW 2010 1
Unlikely
Only one record of species in local area

Calidris ferruginea Curlew Sandpiper
CE, Marine &

Migratory VU & IA PMST - -
Unlikely
Suitable habitat unlikely to occur in Survey Area

Calyptorhynchus
banksii naso

Forest Red-tailed
Black Cockatoo V VU

DPaW &
PMST 2012 4

Likely
Four records in total with three very recent,
suitable habitat present

Calyptorhynchus
baudinii

Baudin's Black
Cockatoo E EN

DPaW &
PMST 2005 2

May
Two recent records with suitable habitat present

Calyptorhynchus
latirostris

Carnaby's Black
Cockatoo E EN

DPaW &
PMST 2013 44

Likely - Confirmed
Species recorded during field survey

Dasyurus geoffroii Chuditch V VU
DPaW &
PMST 2002 2

May
Only two records in local area and significant
areas of preferred habitat with dense
understorey not present in Survey Area

Falco peregrinus Peregrine Falcon - OS DPaW 2011 3

May
Multiple recent records in local area with
potentially suitable habitat present

Hydromys
chrysogaster Water-rat - P4 DPaW 1924 2

Unlikely
No recent records in local area

Idiosoma nigrum
Shield-backed
Trapdoor Spider V VU PMST - -

May
Potentially suitable habitat may occur in Survey
Area

Leipoa ocellata Malleefowl V VU
DPaW &
PMST 1972 2

Unlikely
No recent records in local area and habitat
unlikely to be suitable
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Name Common Name

Conservation Statue

Source
Last
Record*

Number
of
Records*

LikelihoodCommonwealt
h State

Macrotis lagotis Bilby VU DPaW 1927 2
Unlikely
No recent records in local area

Motacilla cinerea Grey Wagtail
Migratory &

Marine IA PMST - -

May
Potentially suitable habitat likely to occur in
Survey Area

Numenius
madagascariensis Eastern Curlew

CE, Migratory &
Marine VU & IA PMST - -

Unlikely
Suitable habitat unlikely to occur in Survey Area

Rostratula australis
Australian Painted
Snipe E & Marine EN PMST - -

May
Potentially suitable habitat may occur in Survey
Area

Pandion cristatus Osprey
Migratory &

Marine IA PMST - -
Unlikely
Suitable habitat unlikely to occur in Survey Area

Phascogale calura
Red-tailed
Phascogale E CD PMST - -

May
Allocasuarina sp. and Eucalyptus wandoo in
Survey Area but not in significant areas

Tringa nebularia
Common
Greenshank

Migratory &
Marine IA PMST - -

May
Potentially suitable habitat likely to occur in
Survey Area

Notes:  *DPaW (2016)
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7.0 Field Survey Results and Discussion

7.1 Vegetation

7.1.1 Threatened Ecological Communities

An assessment against the key diagnostic features was undertaken to determine whether the Eucalypt
Woodlands of the WA Wheatbelt TEC was present in the Survey Area (Table 19). Despite the
woodland meeting all criteria, including being located in the eastern Jarrah Forest in an area receiving
less than 600 mm of rainfall, DPaW and the Commonwealth have advised it is unlikely to represent the
TEC.

The gravelly substrate and associated hilly landscape and the understorey species are considered
more typical of the woodlands of the eastern Darling Scarp than those of the Wheatbelt region. The
TEC therefore is not considered to occur within the Survey Area. The communication received from
DPaW is provided in Appendix E.
Table 19 Key Diagnostic Features Considered During Survey

Key Diagnostic Features – the  patch must show the following key
diagnostic features

Y/N

Distribution of the ecological community is limited to one of the following
IBRA regions:
· Avon Wheatbelt - subregions AVW01 Merredin and AVW02

Katanning;
· Mallee - MAL02 Western Mallee only;
· Jarrah Forest – outlying patches in the eastern parts of JAF01

Northern Jarrah Forests and JAF02 Jarrah Forests adjacent to the
Avon Wheatbelt that are off the Darling Range, and receive less than
600 mm mean annual rainfall.

Y – Jarrah Forest
adjacent to Avon
Wheatbelt off the
Darling Range

Community is a woodland in which the minimum crown cover of the tree
canopy in a mature woodland is 10%

Y

Key species of the tree canopy are species of Eucalyptus as identified in
Table 2a (see Attachment A)

Y - predominantly
E. accedens with
one pocket of E.
wandoo

A native understorey is present but is of variable composition, being a
combination of grasses, other herbs and shrubs, as specified in Table A1 of
Appendix A of the Approved Conservation Advice

Y – average
native species
richness in the
eleven relevѐs
completed was 23
native species



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

23

.

Plate 1 Representative photographs of the Wandoo woodlands recorded in the Survey Area
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7.1.2 Vegetation Communities

Seven vegetation communities were recorded and described in the Survey Area (Table 20). These
include:

· four woodland communities including two Eucalyptus accedens and one E. wandoo woodland
representing the ‘Eucalypt Woodlands of the WA Wheatbelt’ TEC’, and one Allocasuarina
woodland

· One heath community

· one ‘Mixed Trees’ community, encompassing stands of native trees devoid of any native
understorey species

· planted trees.

The remainder of the Survey Area was mapped as paddock or cleared. Cleared includes dams, tracks
and the homestead.

A species by community matrix is presented in Appendix B.
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Table 20 Vegetation communities recorded in the survey area

Vegetation Community Description Photograph

EaMlSc

Eucalyptus accedens, Corymbia calophylla and Eucalyptus marginata mid woodland over
Melaleuca leptospermoides, Leptospermum erubescens, Xanthorrhoea preissii and
Gastrolobium microcarpum tall shrubland over Hibbertia hypericoides, Bossiaea eriocarpa,
Hypocalymma angustifolium and Banksia dallanneyi low open shrubland with Stylidium
calcaratum, Borya sphaerocephala, Lepidosperma sp. and Goodenia pinifolia low sparse
forbland.

E. accedens is the dominant tree with isolated occurrences of the other two species and E.
wandoo. The shrub layer forms a mosaic of alternative dominant species and highly variable
foliage cover. Occasional Xanthorrhoea drummondii and Allocasuarina humilis recorded. Found
on undulating landscape with deep drainage lines. Soils were mostly sandy gravels with seams
of clay and loam.

Regionally significant: this community represents the ‘Eucalypt Woodland of the WA
Wheatbelt’ TEC.
Condition was considered ‘Excellent’.
Area: 345.65 ha



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

26

Vegetation Community Description Photograph

EbMrCc

Corymbia calophylla mid sparse woodland over Eremaea blackwelliana, Kunzea glabrescens,
Adenanthos cygnorum subsp. cygnorum and Banksia attenuata tall shrubland over Macrozamia
riedlei and Hibbertia subvaginata low sparse shrubland over Cotula coronopifolia, Wahlenbergia
capensis and Podotheca angustifolia low open forbland with Ehrharta longiflora and Briza
maxima mid open grassland.

There is evidence of shrub senescence with high density of leaf litter including branches, logs,
leaves and twigs. Other areas have high exposure of soil surface to erosion and weed invasion.
This community is isolated to one part of the survey area.

Locally significant: supports a population of Eremaea blackwelliana Priority 3 species.
Condition was considered ‘Very Good’.
Area: 7.12 ha

TlMr

Trymalium ledifolium, Trymalium odoratissimum and Allocasuarina huegeliana mid closed
shrubland over Melaleuca radula, Hibbertia hypericoides, Banksia fraseri and Gompholobium
marginatum low shrubland with Cheilanthes sieberi subsp. sieberi, *Ursinia anthemoides and
Trachymene pilosa  low sparse forbland.

This community includes emergent Allocasuarina huegeliana which is encroaching from the
adjacent community. TlHh is isolated to one small occurrence on an east-facing slope with some
exposed granite on gravelly sandy soils.

Condition was considered ‘Excellent’.

Area: 5.10 ha
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Vegetation Community Description Photograph

EaXaPa

Eucalyptus accedens, Corymbia calophylla and Eucalyptus wandoo mid open woodland over
Xanthorrhoea acanthostachya, Leptospermum erubescens, Gastrolobium microcarpum and
Banksia armata var. armata mid open shrubland over Hemigenia incana, Hibbertia hypericoides,
Melaleuca aspalathoides and Hibbertia commutata low open shrubland with Podotheca
angustifolia, Stylidium calcaratum and Stylidium affine low mixed open shrub and forbland.

E. accedens is the dominant tree with intermittent presence of other species in low numbers.
Shrubs and herbs form a mosaic of understorey species. This community is isolated to the top of
ridges with exposed granite rocks and quartz.

Regionally significant: this community represents the ‘Eucalypt Woodland of the WA
Wheatbelt’ TEC.
Condition was considered ‘Excellent’.
Area: 62.32 ha

AhTlHh

Allocasuarina huegeliana and Eucalyptus wandoo low to mid forest over Trymalium ledifolium,
Xanthorrhoea preissii tall open shrubland over Hibbertia hypericoides, Hakea incrassata, and
Banksia fraseri low sparse shrubland with Stylidium calcaratum, Stackhousia monogyna and
Chamaescilla corymbosa low forbland.

This community was recorded on slopes, isolated to one patch in the Survey Area.

Condition was considered ‘Very Good’.
Area: 3.00 ha
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Vegetation Community Description Photograph

EwGsAs

Eucalyptus wandoo mid woodland over Gastrolobium sp., Xanthorrhoea preissii and Babingtonia
camphorosmae mid open shrubland over Agrostocrinum scabrum, Stylidium calcaratum and
*Hypochaeris glabra low sparse forbland.

This E. wandoo woodland was isolated to one pocket in the east of the Survey Area, crossing
into the adjacent nature reserve. Weed invasion from nearby paddocks has caused a decline in
condition, with low native species richness.

Regionally significant: this community represents the ‘Eucalypt Woodland of the WA
Wheatbelt’ TEC.
Condition was considered ‘Very Good’.
Area: 1.57 ha
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Vegetation Community Description Photograph

Mixed Trees

Stands of trees where canopy cover resembles original woodland composition however the
understorey is devoid of native species.

Tree stands encountered included
· Ea – Eucalyptus accedens
· Ew – Eucalyptus wandoo
· Cc – Corymbia calophylla

Condition was considered ‘Degraded’.
Area: 70.68 ha

Planted

Planted vegetation includes eastern states Eucalypt species over weeds planted by previous
land owners.

Condition was considered ‘Degraded’ and ‘Completely Degraded’.
Area: 32.66 ha
Paddock

Isolated trees or completely cleared paddocks.
Condition was considered ‘Completely Degraded’.
Area: 227.37 ha
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7.1.3 Condition

The native vegetation was mostly in Excellent condition. Pockets of trees in paddocks were
considered Degraded, where the original structure of vegetation has been significantly altered from
extensive historical grazing.

Evidence of logging was observed particularly in the northeast native vegetation where it adjoins the
neighbouring property. Stands of dense saplings indicate historical clearing followed by successful
recruitment of native tree species.

Edge effects from adjacent cleared paddocks have led to some weed invasion; however no Declared
Pest species or High Impact weed species were recorded in the large patch of native vegetation.
Weeds were mostly limited to paddocks and drainage lines.

7.2 Flora

7.2.1 Threatened and Priority Flora

One Priority flora species was confirmed to occur in the Survey Area. Eremaea blackwelliana, a
Priority 3 species, was recorded extensively within community EbMrCc where it formed the dominant
tall shrub stratum of this community (Plate 2). The species was recorded on white sandy soils on lower
slopes adjacent to cleared paddocks at the north-eastern edge of the Survey Area. E. blackwelliana
has been recorded at eight locations in the vicinity of the Survey Area. This species is therefore
considered locally common.

Plate 2 Eremaea blackwelliana - Priority 3

Hibbertia montana is a Priority 4 species and was recorded at one location, comprising two individuals.
This species can only be correctly identified by assessing the morphological features of the flowers.
Individuals recorded in the Survey Area were both sterile therefore identification cannot be confirmed
at this time. The habit of this species was upright, with less foliage than usually observed in Hibbertia
commutata. The species is from the Hibbertia commutata complex and is therefore very similar.
However, recent targeted surveys undertaken for H. montana along Toodyay road showed many
similarities in plant habit in species observed in the Survey Area.

It is likely that more intensive field surveys will identify more Priority species in the Survey Area as it is
adjacent to the Clackline Nature Reserve and vegetation is mostly in Very Good or Excellent condition
therefore relatively undisturbed.
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7.2.2 Floristic diversity

A total of 140 native flora species were recorded in the Survey Area, including 87 genera and 38
families. The families that were best represented are Myrtaceae (17 native species), Fabaceae (16
native species), and Proteaceae (16 native species).

Collating the AECOM and DPaW species lists of the Survey Area shows 178 native flora species have
been recorded in the Survey Area, from 98 genera and 40 families. The area is considered high in
biodiversity, as published by DEC (no date) and evident from the high flora species richness and low
weed count.

Seven weed species have been recorded in the Survey Area. This does not include weeds from
paddocks, only those recorded in areas of native vegetation in Very Good or better condition. No
weeds are listed as Declared Pests under the Biosecurity Agricultural Management Act 2007.

A species list is provided in Appendix C.

Plate 3 Orchids recorded during the survey including Caladenia falcata, Thelymitra macrophylla and Elythranthera
brunonis, Conostylis setigera, and Calytrix variabilis
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7.3 Fauna

Thirty vertebrate fauna species were recorded during the field survey. This comprised 24 bird species
and six mammal species. A complete inventory of fauna species recorded within the Survey Area is
provided in Table 21.
Table 21 Fauna Observed in the Survey Area

 Name Common Name
Conservation Code

Commonwealth State

Birds

Barnardius zonarius semitorquatus Twenty-eight Parrot - -

Cacomantis flabelliformis Fan-tailed Cuckoo M -

Calyptorhynchus latirostris Carnaby's Black Cockatoo E EN

Chenonetta jubata Australian Wood-duck - -

Corvus coronoides Australian Raven - -

Cracticus tibicen Australian Magpie - -

Dacelo novaeguineae Laughing Kookaburra* - -

Dromaius novaehollandiae Emu - -

Eolophus roseicapilla Galah - -

Falco berigora Brown Falcon - -

Hieraaetus morphnoides Little Eagle - -

Lichenostomus leucotis White-eared Honeyeater - -

Merops ornatus Rainbow Bee-eater M -

Microeca fascinans Jacky Winter - -

Ninox novaeseelandiae Southern Boobook M -

Petrochelidon nigricans Tree Martin M -

Petroica goodenovii Red-capped Robin - -

Phaps chalcoptera Common Bronzewing - -

Phylidonyris novaehollandiae New Holland Honeyeater - -

Platycercus icterotis Western Rosella - -

Plegadis falcinellus Glossy Ibis M / Migratory IA

Rhipidura albiscapa Grey Fantail - -

Rhipidura leucophrys Willie Wagtail - -

Todiramphus sanctus Sacred Kingfisher M -
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 Name Common Name
Conservation Code

Commonwealth State

Mammals

Bos taurus Domestic Cattle* - -

Canis lupis familiaris Dog* - -

Macropus fuliginosus Western Grey Kangaroo - -

Oryctolagus cuniculus European Wild Rabbit* - -

Tachyglossus aculeatus Short-beaked Echidna - -

Trichosurus vulpecula Common Brushtail Possum - -

Vulpes vulpes European Red Fox* - -

7.3.1 Threatened, Migratory and Priority Fauna Species

 The two other Threatened fauna species recorded were the Carnaby's Black Cockatoo
(Calyptorhynchus latirostris – Endangered under the EPBC Act and WC Act) and the Glossy Ibis
(Plegadis falcinellus – Migratory under the EPBC Act and International Agreement under the WC Act).
These are discussed in further detail below.
7.3.1.1 Carnaby's Black Cockatoo

Carnaby’s Black Cockatoo was observed four times within the Survey Area. It was observed in
eucalypt trees on two occasions, flying overhead once and heard on another occasion. Refer to
Plate 4 and Figure 6 for further information.

Carnaby’s Black Cockatoo is endemic to the southwest of Western Australia, extending from the
Murchison River to Esperance, and inland to Coorow, Kellerberrin and Lake Cronin (DotEE, 2016).
This black cockatoo has a white patch on its cheek, white bands on its tail, and a strong curved bill.

Carnaby’s Black Cockatoo feed on seeds, nuts and flowers of a variety of native and exotic plants.
Feed plants include the various proteaceous species (e.g. Banksia, Grevillea and Hakea), Corymbia
calophylla (Marri), Eucalyptus (e.g. Jarrah [Eucalyptus marginata]), and seeds from the cones of Pine
trees (Pinus sp.).
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Plate 4 Carnaby’s Black Cockatoos Observed within the Survey Area

Carnaby’s Black Cockatoo display strong pair bonds and nest in the hollows of live or dead mature
eucalypts including Salmon Gum (Eucalyptus salmonophloia), York Gum (Eucalyptus loxophleba
subsp. loxophleba), Flooded Gum (Eucalyptus rudis), Karri (Eucalyptus diversicolor), Marri (Corymbia
calophylla), Wandoo (Eucalyptus wandoo) and Tuart (Eucalyptus gomphocephala [DSEWPaC, 2012]).
Nest hollows generally range from 2.5-12 m above ground, size of entrance from 23-30 cm and depth
of hollows from 1-2.5 m (Johnstone & Storr,1998). The species appears to be expanding its current
breeding range (Johnstone et al., 2008). After breeding, Carnaby’s Black Cockatoo disperse to the
higher rainfall coastal areas of the south-west of Western Australia to feed in late December to July.
Breeding has been recorded from early July to mid-December.

Carnaby’s Black Cockatoo has undergone a dramatic decline of approximately 50 percent in the past
45 years, with the main contributing factors the clearing of core breeding habitat in the Wheatbelt, the
deterioration of nesting hollows, and clearing of foraging habitat.
7.3.1.2 Glossy Ibis

The Glossy Ibis is the smallest ibis in Australia. It has a distinctive long, downwards curved bill with a
reddish-brown neck and a body that is bronze-brown with a metallic iridescent sheen on the wings.
Within Australia, the Glossy Ibis is generally located east of the Kimberley in Western Australia and
Eyre Peninsula in South Australia, although the species is also known to be patchily distributed in the
rest of Western Australia (DotEE, 2016).

The preferred foraging and breeding habitat for the Glossy Ibis are fresh water marshes at the edges
of lakes and rivers, lagoons, flood-plains, wet meadows, swamps, reservoirs, sewage ponds, rice-
fields and cultivated areas under irrigation (DotEE, 2016). The species may retreat to permanent
wetlands and/or coastal areas (including tidal wetlands) during drought (Marchant & Higgins, 1990).
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The Glossy Ibis breeds from mid spring to the end of summer, though reproduction may extend if there
is persistent food resources at breeding sites (DotEE, 2016). Australian breeding habitat types include
wooded and shrubby swamps in the semi-arid and arid regions of the Northern Territory and
Queensland. It breeds at only a limited number of locations within Australia. There are isolated records
of small breeding colonies in the south-west of Western Australia (DotEE, 2016)

7.3.1.3 Other

Based on the desktop assessment and field survey, the other conservation significant species
considered likely to utilise habitats within the Survey Area is the Forest Red-tailed Black Cockatoo
(Calyptorhynchus banksii naso), listed as Vulnerable under the EPBC Act and the WC Act.

The Forest Red-tailed Black Cockatoo is endemic to the south-west humid and semi-humid zones of
Western Australia, where it inhabits dense Jarrah, Karri and Marri forests which receive more than
600 mm average annual rainfall (DSEWPaC, 2012). The species has a pair of black central tail
feathers and a bright red, orange or yellow barring on the tail.

This species predominantly feeds in eucalypt forests, preferring Marri (Corymbia calophylla) and
Jarrah (Eucalyptus marginata) seeds, but also feeding in Blackbutt (Eucalyptus patens), Albany
Blackbutt (Eucalyptus staeri), Karri (Eucalyptus diversicolor), Sheoak (Allocasuarina fraseriana) and
Snottygobble (Persoonia longifolia) (Johnstone, 2016 pers. comm.). Forest Red-tailed Black Cockatoo
are monogamous and pairs nest in tree hollows from 6.5–33 m above ground. Most nests are in very
large and very old, mature Marri (Corymbia calophylla [Johnstone et al., 2013]), though they will nest
in other eucalypts such as Tuart (Johnstone, 2016 pers. comm.).

The modelled distribution of Forest Red-tailed Black Cockatoos in the Referral Guidelines for three
threatened black cockatoo species (DSEWPaC, 2012) ranges from Perth to Albany encompassing the
south west of the state. Formerly common, but now rare to uncommon and patchily distributed, the
Forest Red-tailed Black Cockatoo has disappeared from about 30% of its former range. It has suffered
a marked decline in numbers over the past 60 years because of the destruction and fragmentation of
habitat (especially Jarrah-Marri forest), the apparent decline in Marri along the eastern side of the
Darling Scarp (possibly due to climate change), logging, the impact of competitors for nest hollows,
and fire (Chapman, 2008).
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7.3.2 Introduced Species

Five introduced species were recorded during the field survey and their legal status under the BAM
Act is listed below:

· Laughing Kookaburra (Dacelo novaeguineae) – Permitted – s11

· Domestic Cattle (Bos Taurus) – Permitted – s11

· Dog (Canis lupus subsp. familiaris) Domestic – Permitted – s11; Feral - Declared Pest – s22(2)

· Red Fox (Vulpes vulpes) (Feral) – Declared Pest – s22(2)

· Rabbit (Oryctolagus cuniculus) (Feral) – Declared Pest – s22(2).

7.3.3 Habitat

Seven fauna habitats were defined and mapped within the Survey Area (refer to Figure 6). The Open
Eucalypt Woodland fauna habitat occupies the largest area within the Survey Area, covering
approximately 347 ha at just under 50% of the Survey Area. This habitat provides breeding and
foraging habitat for Carnaby's Black Cockatoo (Calyptorhynchus latirostris) and the Forest Red-tailed
Black Cockatoo (Calyptorhynchus banksii naso). The habitat occupying the second largest area within
the Survey Area was the Cleared fauna habitat, at approximately 32% and 250 ha. This habitat
includes any cleared areas and paddocks, and generally does not provide significant habitat for
fauna.Table 22 describes the seven fauna habitats identified, includes the area and percentage these
cover within the Survey Area, and the conservation significant fauna species that may utilise these
habitats.
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Table 22 Fauna Habitats of the Survey Area

Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Open Eucalypt
Woodland
Open eucalypt woodland
(generally E. accedens
(with occasional Marri
and Jarrah, and a pocket
of E. wandoo) over open
shrubland to 2 m.
Occasional mature trees
to 20 m, with hollows
occasionally present. No
dense understorey.
Ground a mixture of
coarse white and dark
sandy gravel, occasional
native grasses and an
abundant course and fine
litter layers. Fallen
branches and logs of
various sizes, with
hollows, are also
common.

Habitat is undulating and
contains occasional rocky
drainage channels (refer
to photograph).

Carnaby's Black
Cockatoo
(Calyptorhynchus
latirostris), Forest
Red-tailed Black
Cockatoo
(Calyptorhynchus
banksii naso)

347.22 44.53
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Tall Open Shrubland
Small pocket of tall
moderately open
shrubland (to 4m), with
rare stunted Marri.
Contains no large trees or
hollows suitable for Black
Cockatoos. Minimal
understorey, bare ground
abundant with fine dark
sand and occasional
herbaceous plants. Dead
shrubs and branches of
various sizes are
abundant, with small
hollows.

Carnaby's Black
Cockatoo
(Calyptorhynchus
latirostris), Forest
Red-tailed Black
Cockatoo
(Calyptorhynchus
banksii naso)

7.12 0.91



AECOM Clackline Biological Assessment
Clackline Flora, Vegetation and Fauna Assessment

D R A F T

Revision B – 25-Jan-2017
Prepared for – Main Roads Western Australia – ABN: 50 860 676 021

43

Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Heath
Moderately dense heath
pocket to 1 m, with rare
Sheoak to 5 m. Ground
occasionally rocky with
stones to 10 cm, bare
sandy soils at
approximately 20% cover,
and low herbaceous
plants.

5.10 0.65
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Open Woodland on
Ridges and Outcrops
Predominantly open
E. accedens woodland on
rocky granite ridges and
outcroppings with lots of
loose rocks and crevices.
Small E. accedens up to
generally <15 m in height
without hollows. Very
occasional Marri
(generally stunted) and
E. wandoo. Open
understorey with
Xanthorrhoea and shrubs
to 1.5 m. Abundant bare
ground covered with
course leaf litter. Small
fallen branches are
abundant and fallen
larger branches are
occasionally present.
Dense understorey
absent.

This habitat occurs
patchily throughout the
entire Survey Area.

Carnaby's Black
Cockatoo
(Calyptorhynchus
latirostris), Forest
Red-tailed Black
Cockatoo
(Calyptorhynchus
banksii naso)

62.32 7.99
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Allocasuarina
Woodland
Allocasuarina huegeliana
woodland to 5 m with
60% cover, with rare
Eucalyptus wandoo to 10
m. No large trees or
hollows. Moderately open
understorey shrub layer
to 50 cm. Ground either
covered in thick litter
layer or native grasses /
herbaceous plants. No
bare ground present.

3.00 0.38
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Mixed Trees
The paddocks contain
stands of mature native
eucalypt and planted
trees. The areas of
mature trees surrounded
by paddocks were
generally not surveyed in
detail but include
Corymbia calophylla,
Eucalyptus wandoo and
E. accedens.

Carnaby's Black
Cockatoo
(Calyptorhynchus
latirostris), Glossy
Ibis (Plegadis
falcinellus), Forest
Red-tailed Black
Cockatoo
(Calyptorhynchus
banksii naso)

61.68 7.91
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Dams
Several dams occur
within the Survey Area
and provide habitat and a
water source for fauna.
The dams provide varied
habitat, some with
vegetated banks and
adjacent mature
eucalypts, and some with
bare and eroding banks
surrounded by cleared
paddocks. Dams don’t
generally contain aquatic
vegetation, and depth
appears to vary
considerably.

Note: * this only includes the
large dams within the native
vegetation section of the Survey
Area, not the multitude of
smaller dams within the
paddocks.

Carnaby's Black
Cockatoo
(Calyptorhynchus
latirostris), Glossy
Ibis (Plegadis
falcinellus), Forest
Red-tailed Black
Cockatoo
(Calyptorhynchus
banksii naso)

0.82* 0.10*
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Fauna Habitat

Conservation
significant fauna
species likely to

utilise habitat

Area
(ha)

% of
Survey
Area

Photograph

Cleared
These are areas that
have been cleared and
include the paddocks.
Note that the paddocks
do contain occasional
isolated mature trees,
which could provide
potential breeding and
foraging habitat
depending on the
species.

Glossy Ibis
(Plegadis
falcinellus)

250.83 32.17

Total 779.75 100
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7.4 Black Cockatoos

7.4.1 Breeding Habitat

The Survey Area contains approximately 451 ha of Black Cockatoo breeding habitat, with
approximately 6,300 potentially suitable breeding trees (>500 mm DBH). Note that this does not
include the areas of mature planted and mixed trees within the paddocks, and isolated trees scattered
throughout the paddocks. These areas are highly likely to contain some additional breeding habitat for
Black Cockatoos but were not assessed in detail during the survey.

Breeding habitat was further assessed as High, Valued or Low quality breeding habitat depending on
the density of mature eucalypt trees. Table 23 provides further detail on the breeding habitat
assessment and a breeding habitat map has been produced in Figure 7. Raw data is available in
Appendix D.
Table 23 Black Cockatoo Breeding Habitat Assessment

Breeding
Habitat

Vegetation Unit

Number of
Breeding

Tree
Quadrats

Total
Number of

Trees
within

Quadrats

Total Area of
Vegetation
Units (Ha)

Approximate
Number of

Trees in Total
Vegetation Units

High - - - - -

Valued EaMlBe and Trees Mix 10 40 387 6,197

Low EaXaHi and EwGsAs 9 3 64 85

Totals 451 6,282

Valued breeding habitat was defined as habitat that contained mature eucalypt trees (considered to be
potential Black Cockatoo breeding habitat trees, in accordance with the DSEWPaC [2012a]
guidelines) at a moderate density across a vegetation unit. Approximately 387 ha of Valued breeding
habitat was mapped within the Survey Area, which equates to approximately 6,200 trees (Plate 5).

Plate 5 Valued Breeding Habitat
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Low quality breeding habitat was defined as habitat that contained scattered Eucalypt trees
(considered to be potential Black Cockatoo breeding habitat trees, in accordance with the DSEWPaC
[2012a] guidelines) at a low density across a vegetation unit. Approximately 64 ha of Low quality
breeding habitat was mapped within the Survey Area. This equates to approximately 100 trees.

None of the vegetation units within the Survey Area were classed as High quality breeding habitat.
Now of these units contained dense stands of large, mature, hollow bearing trees.

Of the 43 trees recorded during the assessment, 16 trees had hollows that were potentially suitable for
Black Cockatoos. These 16 trees had 63 potential hollows in total, with 24 hollows potentially suitable
for Black Cockatoos. Hollows are not always easy to identify and assess accurately from the ground.
Some evidence of bees utilising these hollows was observed. Approximately 50% of these trees
recorded had little to no fire scarring.

Plate 6 Low Quality Breeding Habitat

7.4.2 Roosting Habitat

Black Cockatoo roosting habitat is generally found in or near riparian vegetation, close to fresh water
and typically is comprised of the tallest trees in these areas (DSEWPaC, 2012).  Although no
confirmed roosting trees were recorded in the Survey Area, Carnaby’s Black Cockatoo were observed
at the claypit dam where there are large trees high in the landscape, and anecdotal evidence from the
landowner suggests that Black Cockatoos do roost in this location (refer to Figure 6)
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7.4.3 Foraging Habitat

7.4.3.1 Carnaby’s Black Cockatoo

The Survey Area contains areas containing moderate cover of proteaceous species and significant
areas of Eucalytpus accedens, with scattered Marri, Jarrah and E. wandoo. A total of 457 ha of
vegetation within the Survey Area was considered to contain foraging habitat for Carnaby’s Black
Cockatoo (refer to Figure 8). Note that the mature stands of trees within the paddocks are also highly
likely to provide some additional foraging habitat for Carnaby’s Black Cockatoo but these areas were
not assessed.

Chew markings suspected to belong to Carnaby’s Black Cockatoo were recorded at four locations
within the Survey Area. Refer to Table 24and Figure 8.

Refer to Section 7.3.1.1 for Carnaby’s Black Cockatoo ecological information.

Table 24 Carnaby’s Black Cockatoo Foraging Evidence

Observation

ID
Coordinates Photo

6 116.498759 -31.677898

7 116.498414 -31.679097
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Observation

ID
Coordinates Photo

12 116.489881 -31.684622

18 116.478374 -31.674654

7.4.3.2 Forest Red-tailed Black Cockatoo

A total of approximately 457 ha of vegetation within the Survey Area was considered to contain
foraging habitat for the Forest Red-tailed Black Cockatoo (refer to Figure 9), with areas containing
scattered Marri and Jarrah. Note that the mature stands of trees within the paddocks are also likely to
provide some additional foraging habitat for the Forest Red-tailed Black Cockatoo but these areas
were not assessed.
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8.0 Conclusion
AECOM completed ecological investigations at a proposed Main Roads offset site at Clackline in
October 2016. The ecological investigations included a level 1 flora and vegetation assessment, level
1 fauna assessment, and a targeted Black Cockatoo assessment. There were no significant limitations
identified that may have impacted the results of the field survey in accordance with the objectives and
level of survey undertaken.

One Priority 3 flora species, Eremaea blackwelliana, was recorded at one location. This population is
comprised of 100+ individuals, isolated to community EbMrCc. One potential Priority 4 flora species,
Hibbertia ?montana was recorded. This species was unable to be confirmed due to a lack of suitable
flowering material.

Two fauna species listed under the EPBC Act were recorded during the field survey including
Carnaby’s Black Cockatoo (Calyptorhynchus latirostris – Endangered under the EPBC Act and WC
Act) and the Glossy Ibis (Plegadis falcinellus – Migratory under the EPBC Act and International
Agreement under the WC Act).

The Black Cockatoo foraging assessments determined that the Survey Area contains 457 ha of
foraging habitat for Carnaby's and the Forest Red-tailed Black Cockatoo.

No additional surveys are recommended to meet the objectives for this project.
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Appendix A Clackline Flora Desktop Results 

Species 

Cons. code 

Habitat Likelihood EPBC  
Act 

WC  
Act 

DPaW 

Acacia aphylla V  VU  This species is largely associated with laterite and granite outcrops on hillsides (WAH, 1998-).  May 
Caladenia 
huegelii 

E  CE  The species dies back to underground tubers over summer. Caladenia huegelii grows in well-
drained, deep sandy soils in low mixed woodlands of Coast Banksia (Banksia attenuata), 
Firewood Banksia (B. menziesii), Holly-leaved Banksia (Banksia ilicifolia), Western Sheoak 
(Allocasuarina fraseriana) and Jarrah (Eucalyptus marginata) (Brown et al., 2013).  

Unlikely 

Caladenia integra 

 

 

P4 

Found between Tenterden and Clackline growing under Allocasuarina huegeliana 
predominantly on and around the margins of granite outcrops and sometimes in open 
Eucalyptus wandoo woodland (Brown et al., 2013). There is one database record located 5 km 
east of the study area from 1986.  

Likely 

Chordifex 
chaunocoleus  

 
P4 

Grey, siliceous or peaty sand, well to poorly drained. Drainage lines, depressions (WAH, 1998). 
The database shows one record from 2000 located 1.2 km southeast of the study area.  Unlikely 

Conospermum 
densiflorum 
subsp. 
unicephalatum 

E  EN  Grows in low-lying areas in clay soil (WAH, 1998-). 

May 

Dasymalla 
axillaris 

CE 
 

CR  Known from sandy soils in the Yalgoo area of the northern area of the Avon Wheatbelt (DotEE, 2016) May 

Diuris micrantha V 
  

VU  Known from between Perth and Boyup Brook growing in seasonally-wet flats amongst sedges 
and scattered shrubs (Brown et al., 2013). Unlikely 

Eremaea 
blackwelliana 

 

 

P4 

White sand. Sandy depressions, gentle hillside (WAH, 1998). There are six populations located 
in close proximity to the study area recorded between 1989 and 2002. Each population is 
comprised of 100+ individuals.   

Known 

Eucalyptus 
loxophleba x 
wandoo  

 

P4 

Sandy clay or loam (WAH, 1998-). There are two records located 10 km southeast of the study 
area from 1987.  Likely 

Eucalyptus recta E 
 

VU  Known from 9 subpopulations 250 km north-east from Perth. All populations occur within a 15 
km radius in the Cadoux area, with the exception of one subpopulation that occurs in the 
Wongan Hills area. It is restricted to prominent lateritic landforms associated with the Cadoux 
fault line (DotEE, 2016).  

Unlikely 
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Species 

Cons. code 

Habitat Likelihood EPBC  
Act 

WC  
Act 

DPaW 

Gastrolobium 
hamulosum 

E  CR  Sandy, often gravelly soils or clay. Flats, slopes, ridges (WAH, 1998-). May 

Grevillea 
candolleana  

 P2 Laterite, lateritic loam. Hillsides (WAH, 1998-). There are three records located within 7 km of 
the study area all recorded in 1986.  Likely 

Grevillea 
christineae 

E  EN  Amongst tall (sclerophyll) shrubland; in rocky or stony soil, or sand, or loam; occupying 
breakaways. May 

Lasiopetalum 
trichanthera  

 P2 No information available. There are two populations, one recorded within the study area in 
2001, and the other recorded 10 km east southeast also from 2001.  Known 

Symonanthus 
bancroftii 

E 
 

CR  Known from southeast Wheatbelt. No habitat information available.  Unlikely 

Thelymitra 
dedmaniarum 

E  CR  This species inhabits open wandoo woodland on red-brown sandy loam, associated with 
dolerite and granite outcropping. Associated vegetation consists of Eucalyptus wandoo, E. 
accedens and Corymbia calophylla, over low scrub of Acacia pulchella, A. saligna, 
Calothamnus quadrifidus, Melaleuca radula and Hakea lissocarpha (Brown et al., 2013).  

May 

Thelymitra stellata E EN  Found between Three Springs and Pinjarra. In the Darling Range the species grows in E. 
marginata forest (Brown et al., 2013).  Unlikely 

Verticordia 
fimbrilepis subsp. 
fimbrilepis 

E 
 

VU  Grows in low-lying shallow grey sand and yellowish-white sandy loam over gravel, sometimes 
with clay; in heath and shrubland and in open wandoo woodland (George, 2002). May 

Verticordia serrata 
var. linearis  

 P3 White sand, gravel. Open woodland (WAH, 1998-). There are two records, one from within the 
study area from 2001 and one 7 km southeast of the study area from 1985.  Known 

Verticordia 
staminosa subsp. 
staminosa 

E 
 

CR  Grows in pockets of soil and crevices on exposed granite slopes. 
May 
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Appendix B Species by Community Matrix, Clackline 2016

AhTlHh EaMlSc EaXaPa EbMrCc EwGsAs TlMr 

Acacia celastrifolia x
Acacia divergens x
Acacia drummondii subsp. drummondii x
Acacia pulchella var. pulchella x x
Adenanthos cygnorum subsp. cygnorum x
Agrostocrinum scabrum x x x

* Aira cupaniana x x x
Allocasuarina huegeliana x x
Allocasuarina humilis x x
Amyema miquelii x

* Arctotheca calendula x x
Babingtonia camphorosmae x x
Banksia armata var. armata x x
Banksia attenuata x
Banksia dallanneyi x x
Banksia fraseri x x x
Banksia sessilis var. sessilis x x
Banksia sphaerocarpa

Beaufortia incana x x
Boronia scabra ? subsp. scabra or condensata x
Borya sphaerocephala x
Bossiaea eriocarpa x x
Brachyloma preissii x

* Briza maxima x
Burchardia sp. x
Caladenia falcata - check longiclavata x
Caladenia flava x x x
Caladenia sp. x
Calandrinia eremaea x
Calothamnus sanguineus x x
Calytix variabilis x x
Calytrix variabilis x
Cassytha sp. x
Chamaescilla corymbosa x x x
Cheilanthes sieberi subsp. sieberi x
Chorizema diversifolium x
Conostephium pendulum x x
Conostylis setigera x
Conostylis sp. x x
Corymbia calophylla x x x
Cotula coronopifolia x
Cyanostegia angustifolia x
Dampiera alata x
Dampiera lavandulacea x
Daviesia preissii x
Dianella revoluta x
Drosera erythrorhiza x x
Drosera glanduligera x
Drosera hyperostigma x x
Drosera macrophylla x
Drosera sp. Climbing pink x
Drosera stricticaulis x

Taxon
Community



AhTlHh EaMlSc EaXaPa EbMrCc EwGsAs TlMr 
Taxon

Community

* Ehrharta longiflora x
Elythranthera brunonis x x
Elythranthera emarginata x x
Eremaea blackwelliana (P4) x
Eucalyptus accedens 7 x
Eucalyptus marginata x
Eucalyptus wandoo x x x x
Eutaxia sp. x
Gastrolobium microcarpum x x x
Gastrolobium retusum x
Glischrocaryon flavescens x x x x
Gompholobium knightianum x x
Gompholobium marginatum x x x
Gompholobium tomentosum x
Goodenia pinifolia x x
Grevillea synaphea x
Hakea incrassata x x
Hakea lissocarpa x x
Hakea ruscifolia

Hakea trifurcata x
Hakea undulata x
Hemigenia incana x x
Hibbertia ?montana (P4) x
Hibbertia acerosa x
Hibbertia commutata x
Hibbertia commutata (hairy form) x
Hibbertia hypericoides x x x x
Hibbertia serrata

Hibbertia sp. x x
Hibbertia subvaginata x
Hovea chorizemifolia x
Hovea sp. x
Hypocalymma angustifolium x

* Hypochaeris glabra x x x x
Isolepis marginata x
Jacksonia restioides x
Kunzea glabrescens x
Laxmannia squarossa x
Lechenaultia biloba x x
Lepidosperma leptostachyum x x
Lepidosperma sp. x
Leptospermum erubescens x x x
Leucopogon pulchellus x x
Levenhookia pusilla x x x
Lobelia anceps x

* Lysimachia arvensis x x
Macrozamia riedlei x x x
Melaleuca aspalathoides x x
Melaleuca leptospermoides x
Melaleuca radula x
Neurachne alopecuroidea x x
Olearia rudis x x
Opercularia vaginata x
Patersonia juncea x
Patersonia rudis x
Petrophile drummondii x
Petrophile heterophylla x



AhTlHh EaMlSc EaXaPa EbMrCc EwGsAs TlMr 
Taxon

Community

Petrophile serruriae x x
Petrophile striata x
Phyllanthus calycinus x
Pimelea ?sylvestris x x
Pimelea imbricata

Podotheca angustifolia x x
Pterostylis recurva x x
Pterostylis sanguinea

Pyrorchis nigricans x x
Senecio sp. x
Siloxerus sp. x
Sowerbaea laxiflora x
Stackhousia monogyna x x
Stylidium affine x x
Stylidium brunonianum x
Stylidium calcaratum x x x x
Stylidium dichotomum x
Stylidium hispidum x x
Stylidium piliferum x x
Stylidium repens x
Stylidium schoenoides x
Stylidium sp. x
Styphelia tenuiflora x
Synaphea sp. Udumung (A.S. George 17058) x x
Tetraria octandra x
Tetratheca confertifolia x
Tetratheca nuda

Tetratheca virgata x x
Thelymitra macrophylla x
Thomasia grandiflora x
Thysanotus manglesianus x
Thysanotus scaber x
Trachymene pilosa x x x x
Trichocline spathulata x
Trymalium ledifolium x x x
Trymalium odoratissimum x
Ursinia anthemoides x x x
Verticordia sp. x x

* Wahlenbergia capensis x
Xanthorrhoea acanthostachya x x
Xanthorrhoea preissii x x x x
Xanthosia huegelii x
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Appendix C Flora Species List

Family Weed Taxon DPAW AECOM

Apiaceae

Xanthosia huegelii x
Araliaceae x

Trachymene pilosa x
Asparagaceae x x

Chamaescilla corymbosa x
Laxmannia squarossa x
Lomandra effusa x
Sowerbaea laxiflora x
Thysanotus manglesianus x
Thysanotus scaber x
Thysanotus sp. x

Asteraceae x
* Arctotheca calendula x

Cotula coronopifolia x
* Hypochaeris glabra x

Olearia rudis x
Podotheca angustifolia x
Senecio sp. x
Siloxerus sp. x
Trichocline spathulata x
Ursinia anthemoides x

Boryaceae x
Borya sphaerocephala x

Campanulaceae x
* Lobelia anceps x

Wahlenbergia capensis x
Casuarinaceae x

Allocasuarina huegeliana x
Allocasuarina humilis x

Celastraceae x x
Stackhousia monogyna x x

Colchicaceae x
Burchardia sp. x

Cupressaceae x
Callitris sp. x

Cyperaceae x
Isolepis marginata x
Lepidosperma leptostachyum x
Lepidosperma sp. x
Tetraria octandra x

Dillenaceae x x
Hibbertia ?montana  (P4) x
Hibbertia acerosa x
Hibbertia commutata x
Hibbertia commutata  (hairy form) x
Hibbertia hypericoides x
Hibbertia serrata x
Hibbertia sp. x
Hibbertia subvaginata x



Family Weed Taxon DPAW AECOM

Droseraceae x
Drosera erythrorhiza x
Drosera glanduligera x
Drosera hyperostigma x
Drosera macrophylla

Drosera sp.  Climbing x
Drosera stricticaulis x

Elaeocarpaceae x x
Tetratheca confertifolia x
Tetratheca nuda x
Tetratheca virgata x

Ericaceae x x
Brachyloma preissii x
Brachyloma preissii subsp. lanceolatum x
Conostephium pendulum x
Leucopogon pulchellus x x
Lysinema pentapetalum x
Styphelia tenuiflora x

Fabaceae x x
Acacia acuminata x
Acacia celastrifolia x
Acacia divergens x
Acacia drummondii subsp. drummondii x
Acacia pulchella var. pulchella x
Bossiaea eriocarpa x
Chorizema diversifolium

Daviesia preissii x
Eutaxia sp.
Gastrolobium epacridoides x
Gastrolobium microcarpum x
Gastrolobium retusum x
Gompholobium knightianum x
Gompholobium marginatum x
Gompholobium tomentosum x
Hovea chorizemifolia x
Hovea pungens x
Hovea sp. x
Jacksonia floribunda x
Jacksonia restioides x
Mirbelia grandiflora x

Goodeniaceae x x
Dampiera alata

Dampiera lavandulacea x
Dampiera linearis x
Goodenia pinifolia x
Lechenaultia biloba x

Haemodoraceae x
Conostylis setigera x
Conostylis sp. x

Haloragaceae x
Glischrocaryon flavescens x



Family Weed Taxon DPAW AECOM

Hemerocallidaceae x
Agrostocrinum scabrum x
Dianella revoluta x

Iridaceae x x
Orthrosanthus laxus x
Patersonia juncea x
Patersonia rudis x

Lamiaceae x
Cyanostegia angustifolia x
Hemigenia incana x

Lauraceae

Cassytha sp.
Loranthaceae x

Amyema miquelii x
Malvaceae x

Thomasia foliosa x
Thomasia grandiflora x
Thomasia sp. x

Myrtaceae x x
Babingtonia camphorosmae x
Beaufortia incana x
Calothamnus sanguineus x
Calytix variabilis x
Calytrix leschenaultii x x
Calytrix variabilis x
Corymbia calophylla x
Eremaea blackwelliana (P4) x
Eucalyptus accedens x
Eucalyptus marginata x
Eucalyptus wandoo x
Hypocalymma angustifolium x x
Kunzea glabrescens x
Kunzea sp. x
Leptospermum erubescens x
Melaleuca aspalathoides x
Melaleuca leptospermoides x
Melaleuca radula x
Melaleuca subtrigona x
Verticordia sp. x

Orchidaceae x x
Caladenia falcata x
Caladenia flava x
Caladenia longicauda x
Caladenia longiclavata x
Caladenia sp. x
Diuris sp. x
Elythranthera brunonis x
Elythranthera emarginata x
Ericksonella saccharata x
Leporella fimbriata

Pterostylis recurva x
Pterostylis sanguinea x
Pyrorchis nigricans x
Thelymitra macrophylla x
Thelymitra sp. x



Family Weed Taxon DPAW AECOM

Phyllanthaceae x x
Phyllanthus calycinus x x

Pittosporaceae x
Billardiera fraseri x
Billardiera heterophylla x

Poaceae

* Aira cupaniana x
* Briza maxima x
* Ehrharta longiflora x

Neurachne alopecuroidea x
Portulacaceae

Calandrinia eremaea x
Primulaceae

* Lysimachia arvensis x
Proteaceae

Adenanthos cygnorum subsp. cygnorum x
Banksia armata var. armata x
Banksia attenuata x
Banksia dallanneyi x
Banksia fraseri x
Banksia grandis x
Banksia sessilis var. sessilis x
Banksia sphaerocarpa x
Grevillea synaphea x
Hakea anadenia x
Hakea incrassata x
Hakea lissocarpa x
Hakea ruscifolia x
Hakea trifurcata x
Hakea undulata x
Isopogon dubius x
Persoonia quinquenervis x
Petrophile divaricata x
Petrophile drummondii x
Petrophile heterophylla x x
Petrophile serruriae x
Petrophile striata x
Synaphea sp. Udumung (A.S. George 17058) x x

Pteridaceae

Cheilanthes sieberi subsp. sieberi x
Rhamnaceae x x

Trymalium ledifolium x
Trymalium odoratissimum x
Trymalium sp. x

Rubiaceae x
Opercularia vaginata x

Rutaceae x x
Boronia scabra x
Philotheca spicata x



Family Weed Taxon DPAW AECOM

Stylidiaceae x x
Levenhookia pusilla x
Stylidium affine x
Stylidium brunonianum x
Stylidium calcaratum x
Stylidium dichotomum x
Stylidium hispidum x
Stylidium piliferum x
Stylidium repens x
Stylidium schoenoides x x
Stylidium sp. x

Thymelaeaceae x
Pimelea ?sylvestris

Pimelea imbricata x
Xanthorrhoeaceae x

Xanthorrhoea acanthostachya x
Xanthorrhoea preissii x

Zamiaceae x x
Macrozamia riedlei x
Macrozamia sp. x
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Appendix D Black Cockatoo Breeding Tree Raw Data

OBJECT
ID *

Veg Unit
Quadra
t ID

Fire
Scarring
Present?

Tree Species
DBH
(cm)

Tree
Height

No of Potential
Hollows

No of Potentially
Suitable Hollows

Comments

1 EaMlBe 1 No Corymbia calophylla (marri) 80 20 0 - No hollows

2 EaMlBe 1 Yes
Stag (old dead tree, unknown
species) 95 15 0 - No hollows

3 EaMlBe 1 No Corymbia calophylla (marri) 85 10 0 - Main branch broken, tree stunted

4 EaMlBe 1 No Eucalyptus marginata (jarrah) 60 14 0 - No hollows

6 EaMlBe 2 Yes
Stag (old dead tree, unknown
species) 55 10 4 3 4 hollows, 3 potentially suitable spouts at 10 m

7 EaMlBe 2 Yes Eucalyptus marginata (jarrah) 57 10 1 0 1 hollow, not suitable

8 EaMlBe 2 Yes Eucalyptus accedens 95 15 6 3 6 potentially suitable 3 not suitable

9 EaMlBe 2 No
Stag (old dead tree, unknown
species) 60 5 1 1 Exposed spout 50cm diameter - potenitally suitable

10 EaMlBe 2 Yes
Stag (old dead tree, unknown
species) 60 10 0 0 No hollows

11 EaMlBe 3 No Eucalyptus accedens 67 18 2 0 2 hollows not suitable

12 EwGsAs 4 Yes Eucalyptus wandoo (Wandoo) 57 25 2 2 2 potentially suitable hollows

13 EaXaHi 5 Yes Eucalyptus accedens 95 20 5 1 5 hollows one potentially suitable

14 EaXaHi 5 Yes
Stag (old dead tree, unknown
species) 70 14 2 1 2 hollows, 1 potentially suitable

16 EaMlBe 6 Yes Eucalyptus accedens 57 - 0 - No hollows

17 EaMlBe 6 Yes Eucalyptus accedens 65 17 1 0 Large hollow facing up, doesnt look deep - not suitable

18 EaMlBe 6 No Eucalyptus accedens 57 20 3 0 3 unsuitable hollows

19 EaMlBe 6 No Eucalyptus accedens 70 20 2 0 2 hollows end of branches, too small

20 EaMlBe 6 No Eucalyptus accedens 106 - 6 1 6 hollows, 1 suitable - 10m high facing north

21 EaMlBe 6 Yes Eucalyptus accedens 65 16 3 1 3 hollows, one potentially suitable

22 EaMlBe 7 No Eucalyptus accedens 85 17 0 - Main trunk broken

23 EaMlBe 7 Yes Eucalyptus accedens 73 20 2 2 2 potential suitable hollows

24 EaMlBe 7 Yes Eucalyptus accedens 51 20 2 1 2 hollows one potentially suitable

25 EaMlBe 8 Yes Eucalyptus accedens 62 18 4 0 4 unsuitable hollows

26 EaMlBe 8 No Eucalyptus accedens 60 20 2 0 2 small hollows end of broken branches

27 Tree - mix 10 No Eucalyptus wandoo (Wandoo) 33 25 1 0 Hollow unsuitable facing down

28 Tree - mix 10 No Eucalyptus wandoo (Wandoo) 60 18 0 - No hollows

29 Tree - mix 10 No Eucalyptus wandoo (Wandoo) 37 15 0 - No hollows

30 Tree - mix 10 No Eucalyptus wandoo (Wandoo) 32 22 0 - No suitable hollows, bees in broken branch

31 Tree - mix 11 No Eucalyptus accedens 50 26 0 - No hollows

33 Tree - mix 11 No Corymbia calophylla (marri) 90 17 2 0 2 hollows, one too small the other too shallow

34 EaMlBe 12 Yes Eucalyptus accedens 80 18 4 1 4 hollows, one potentially suitable
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OBJECT
ID *

Veg Unit
Quadra
t ID

Fire
Scarring
Present?

Tree Species
DBH
(cm)

Tree
Height

No of Potential
Hollows

No of Potentially
Suitable Hollows

Comments

35 EaMlBe 12 No Eucalyptus accedens 65 20 7 2 7 hollows, 2 suitable but top very exposed. All hollows are broken branches

36 EaMlBe 12 Yes Eucalyptus accedens 54 18 1 0 1 unsuitable hollow

37 EaMlBe 12 Yes Eucalyptus accedens 60 20 5 1 5 hollows at end of dead branches, all fully exposed. Potentially 1 suitable

38 EaMlBe 12 Yes Eucalyptus accedens 57 18 5 1 5 hollows, one potentially suitable

39 EaMlBe 12 No Eucalyptus accedens 60 22 6 2
6 hollows, 2 potentially suitable. All hollows dead broken branches, mostly too small
and unknown depth

40 EaMlBe 12 Yes Eucalyptus accedens 60 20 0 0 No hollows

41 EaXaHi 13 - - - - - - No trees

42 EaXaHi 14 - - - - - - No trees

43 EaXaHi 15 - - - - - - No trees

44 EaXaHi 16 - - - - - - No trees

45 EaXaHi 17 - - - - - - No trees

46 EaXaHi 18 - - - - - - No trees

47 EaXaHi 19 - - - - - - No trees

48 EaMlBe 9 No Eucalyptus wandoo (Wandoo) 30+ 20 0 - No suitable hollows

48 EaMlBe 9 No Eucalyptus wandoo (Wandoo) 30+ 20 0 - No suitable hollows

48 EaMlBe 9 No Eucalyptus wandoo (Wandoo) 30+ 15 0 - No suitable hollows

48 EaMlBe 9 No
Stag (old dead tree, unknown
species) 50+ 15 3 1 3 hollows, one potentially suitable

48 EaMlBe 9 No Eucalyptus accedens 50+ 18 2 0 2 unsuitable hollows

48 EaMlBe 9 No Eucalyptus accedens 50+ 18 0 - No suitable hollows
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De Wit, Floora

From: Hudleston, Wendy <Wendy.Hudleston@DPaW.wa.gov.au>
Sent: Tuesday, 24 January 2017 4:28 PM
To: De Wit, Floora
Cc: Errington, Alex; English, Val
Subject: RE: Clackline TEC verification

Hi Floora

Apologies on the lateness of this reply, we have been waiting on a representative from the Commonwealth to
respond upon their return from leave. In relation to whether the woodland on property M2039 constitutes the
Wheatbelt Woodland TEC:

The vegetation of larger remnants in the vicinity of the eastern Darling Scarp is generally considered less likely to
align with the nearby highly cleared valleys that contain the Wheatbelt woodlands TEC.

Patches dominated by Eucalyptus wandoo that retain a mostly native understorey could potentially be considered
consistent with the wheatbelt woodland TEC, while other patches that lack a native understorey or are dominated
by marri or jarrah would not be considered the listed EC. The site at Clackline is on the mapped margins of the
wheatbelt woodland TECs distribution on the eastern edge of the Darling Scarp, where there are jarrah and marri
forests with some patches of wandoo. This boundary between eastern jarrah forest and wheatbelt vegetation is not
a fine line and there are pockets of woodlands that appear very similar to the Wheatbelt woodlands TEC in the area.

However, the gravelly substrate and associated hilly landscape at this site are considered to be more typical of the
woodlands of the eastern Darling Scarp than those that occur in the  wheatbelt proper. Also, some
understorey  flora species (eg Trymalium ledifolium) are considered more representative of Darling Scarp
woodlands.

Kind Regards

Wendy Hudleston (Chow)| TEC Ecologist| Species & Communities Branch
Department of Parks and Wildlife | Kensington | Ph. 9219 9157| wendy.hudleston@dpaw.wa.gov.au

From: De Wit, Floora [mailto:Floora.DeWit@aecom.com]
Sent: Monday, 23 January 2017 1:16 PM
To: Hudleston, Wendy
Subject: RE: Clackline TEC verification

Hi Wendy,

How are your enquiries progressing?

Floora de Wit
Senior Botanist
D +61 8 6208 1073
Floora.DeWit@aecom.com

AECOM
Level 6, 3 Forrest Place, Perth, WA 6000
GPO Box B59 Perth WA 6849
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T +61 8 6208 0000   F +61 8 6208 0999
aecom.com

Built to deliver a better world

LinkedIn Twitter Facebook Instagram
.
From: Hudleston, Wendy [mailto:Wendy.Hudleston@DPaW.wa.gov.au]
Sent: Tuesday, 13 December 2016 4:18 PM
To: De Wit, Floora
Subject: RE: Clackline TEC verification

Hi Floora

Just letting you know, I am currently working on this and may need to speak with someone from the
Commonwealth to assist with determining if the woodland in question meets the conservation advice for the
Wheatbelt Woodland TEC.

I did not receive the Toodyay Road email from you either but I have now added you to the safe senders list.

Regards

Wendy

From: De Wit, Floora [mailto:Floora.DeWit@aecom.com]
Sent: Friday, 9 December 2016 9:08 AM
To: Hudleston, Wendy; Communities Data
Subject: Clackline TEC verification

Hi Wendy

Please see attached the vegetation descriptions and a species by community matrix along with a zip file of
representative photos.
Communities considered for inclusion include:

- EaMlSc
- EaXaPa
- EwGsAs

Also, I sent an email similar to this one but relating to the Toodyay Road project for Main Roads? Did you receive this
email?
Happy to send you same details for that project, its basically the same question for an area of E. accedens woodland
that occurs on the eastern edge of the Jarrah Forest just before Toodyay.

Floora de Wit
Senior Botanist
D +61 8 6208 1073
Floora.DeWit@aecom.com

AECOM
Level 6, 3 Forrest Place, Perth, WA 6000
GPO Box B59 Perth WA 6849
T +61 8 6208 0000   F +61 8 6208 0999
aecom.com

Built to deliver a better world
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Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 

relevant to 

case?

Description Units
Information 

source

Attribute 

relevant 

to case?

Units Proposed offset Raw gain
Confidence in 

result (%)

Adjusted 

gain

% of 

impact 

offset

Minimum 

(90%) direct 

offset 

requirement 

met?

Cost ($ total)
Information 

source

Risk of loss 

(%) without 

offset

Risk of loss 

(%) with 

offset

Future area 

without offset 

(adjusted 

hectares)

0.0

Future area 

with offset 

(adjusted 

hectares)

0.0

0.00

Time until 

ecological 

benefit

Start quality 

(scale of 0-10)

Future quality 

without offset 

(scale of 0-10)

Future quality 

with offset 

(scale of 0-10)

8.33 Hectares

Risk of loss 

(%) without 

offset

15%

Risk of loss 

(%) with 

offset

5%

7 Scale 0-10

Future area 

without offset 

(adjusted 

hectares)

33.2

Future area 

with offset 

(adjusted 

hectares)

37.1

5.83
Adjusted 

hectares

Time until 

ecological 

benefit

5
Start quality 

(scale of 0-10)
8

Future quality 

without offset 

(scale of 0-10)

7

Future quality 

with offset 

(scale of 0-10)

8 1.00 95% 0.95 0.94

Attribute 

relevant to 

case?

Description Units
Information 

source

Attribute 

relevant 

to case?

Units Proposed offset Raw gain
Confidence in 

result (%)

Adjusted 

gain

% of 

impact 

offset

Minimum 

(90%) direct 

offset 

requirement 

met?

Cost ($ total)
Information 

source

No No

5.97 102.31%

0

Protected matter attributes

$0.00

$0.00

Future value with 

offset

Summary

 Cost ($)

Quantum of impact

Net 

present 

value of 

offset

% of impact offset Direct offset adequate?

S
u

m
m

a
ry

Area of habitat 5.831 Yes $0.00

Quantum of impact

Condition of habitat

No No

Threatened species

No

Start value
Time horizon 

(years)

Quality 

Total quantum of 

impact

Number of individuals

e.g. Individual plants/animals

Protected matter attributes

Number of features

e.g. Nest hollows, habitat trees

User input required

Drop-down list

Offset calculator

Not applicable to attribute

No

Yes

FRTBC habitat 

onsite including 

potential breeding 

trees and foraging 

Area

Assessment 

documentation
Area of habitat

Threatened species habitat

Adjusted 

hectares
Clackline offet property  102.31% Yes5.97

Threatened species habitat

O
ff

se
t 

ca
lc

u
la

to
r

Total 

quantum of 

impact

Protected matter attributes Quantum of impact Protected matter attributes

Protected matter attributes

Number of features

e.g. Nest hollows, habitat trees

Total 

quantum of 

impact

Area of habitat

No

2 October 2012

For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 

Calculated output

FRTBC

Vulnerable

0.2%

Im
p

a
ct

 c
a

lc
u

la
to

r

Condition of habitat

Change in habitat condition, but no 

change in extent

Birth rate

e.g. Change in nest success

Number of individuals

e.g. Individual plants/animals

No

Mortality rate

e.g Change in number of road kills 

per year

Birth rate

e.g. Change in nest success

Condition of habitat

Change in habitat condition, but no 

change in extent

Net present value 

(adjusted hectares)

Time horizon 

(years)

Key to Cell Colours

Future area and 

quality without offset

Area of community

Yes 5.83

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 

impact

Future area and 

quality with offset

Mortality rate

e.g Change in number of road kills 

per year

3.90 95% 3.71

Net present value 

3.56

Threatened species

Time over 

which loss is 

averted (max. 

20 years)

39
Start area 

(hectares)

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Risk-related 

time horizon 

(max. 20 years)

20

Start area 

(hectares)

Start area and 

quality

Future value without 

offset

Number of individuals 0 $0.00

Direct offset ($)
Other compensatory 

measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

$0.00 $0.00

No

No

No

$0.00 $0.00



Offsets Assessment Guide

Matter of National Environmental Significance

Attribute 

relevant to 

case?

Description Units
Information 

source

Attribute 

relevant 

to case?

Units Proposed offset Raw gain
Confidence in 

result (%)

Adjusted 

gain

% of 

impact 

offset

Minimum 

(90%) direct 

offset 

requirement 

met?

Cost ($ total)
Information 

source

Risk of loss 

(%) without 

offset

Risk of loss 

(%) with 

offset

Future area 

without offset 

(adjusted 

hectares)

0.0

Future area 

with offset 

(adjusted 

hectares)

0.0

0.00

Time until 

ecological 

benefit

Start quality 

(scale of 0-10)

Future quality 

without offset 

(scale of 0-10)

Future quality 

with offset 

(scale of 0-10)

8.33 Hectares

Risk of loss 

(%) without 

offset

15%

Risk of loss 

(%) with 

offset

5%

5 Scale 0-10

Future area 

without offset 

(adjusted 

hectares)

33.2

Future area 

with offset 

(adjusted 

hectares)

37.1

4.17
Adjusted 

hectares

Time until 

ecological 

benefit

5
Start quality 

(scale of 0-10)
8

Future quality 

without offset 

(scale of 0-10)

7

Future quality 

with offset 

(scale of 0-10)

8 1.00 95% 0.95 0.89

Attribute 

relevant to 

case?

Description Units
Information 

source

Attribute 

relevant 

to case?

Units Proposed offset Raw gain
Confidence in 

result (%)

Adjusted 

gain

% of 

impact 

offset

Minimum 

(90%) direct 

offset 

requirement 

met?

Cost ($ total)
Information 

source

No No

5.30 127.29%

$0.00 $0.00

No

No

No

$0.00 $0.00

Number of individuals 0 $0.00

Direct offset ($)
Other compensatory 

measures ($)

$0.00

Mortality rate

$0.00

Total ($)

$0.00

$0.00

$0.00

$0.00

Risk-related 

time horizon 

(max. 20 years)

20

Start area 

(hectares)

Start area and 

quality

Future value without 

offset

0 $0.00

$0.00

Number of features 0

Birth rate

N/A

Area of community

0

0 $0.00

Mortality rate

e.g Change in number of road kills 

per year

3.90 95% 3.71

Net present value 

2.92

Threatened species

Time over 

which loss is 

averted (max. 

20 years)

39
Start area 

(hectares)

Area of community

Yes 4.17

This guide relies on Macros being enabled in your browser.

Name

EPBC Act status 

Annual probability of extinction

Based on IUCN category definitions

Impact calculator

No

Area

Ecological communities

Area of community

Ecological Communities

Quality

Total quantum of 

impact

Future area and 

quality with offset

Net present value 

(adjusted hectares)

Time horizon 

(years)

Key to Cell Colours

Future area and 

quality without offset

No

2 October 2012
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SURVEY OF BLACK-COCKATOO HABITAT AT THE TOODYAY ROAD OFFSET SITE, 

CLACKLINE. 

 

 

The purpose of the survey was to assess the offset site for potential breeding and feeding 

habitat suitable for use by black-cockatoos Calyptorhynchus spp. also for potential 

placement of artificial nesting hollows. There was also scope for a brief visit to the adjacent 

Clackline Nature Reserve to compare breeding habitat between sites. 

Three species of black-cockatoo occur in the south west of Western Australia – Forest Red-

tailed Black-Cockatoo (FRTBC) C. banksii naso, Carnabys Cockatoo C. latirostris and Baudin’s 

Cockatoo C. baudinii. Carnaby’s and Baudin’s Cockatoos are also known collectively as 

white-tailed black-cockatoos. 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC act) both 

Baudin’s and Carnaby’s Cockatoos are listed as Endangered and the FRTBC is listed as 

Vulnerable. 

All three species are known to occur in the Clackline area with both Carnaby’s Cockatoo and 

FRTBC likely to breed there. The nearest known breeding sites for Carnaby’s Cockatoos are 

Julimar Forest (40km north) and The Lakes (31km SW). The nearest known breeding site for 

FRTBC is at Chidlow (29km SW). Baudin’s Cockatoo is unlikely to breed in the Clackline area 

and currently the nearest known breeding sites are 70km south at the Mount Solus and 

Wungong areas.  

 

Breeding habitat. 

Breeding habitat at the survey area consists of Wandoo (Eucalyptus wandoo), Powderbark 

Wandoo (E. accedens), Jarrah (E. marginata) and Marri (Corymbia calophylla). These species 

need to have reached a ‘diameter at breast height’ (DBH) of 500mm to be large enough to 

form a black-cockatoo breeding hollow. The exception to this is Wandoo which needs a DBH 

of 300mm. Wandoo occurrence at the survey area was very limited but from the short visit 

made to Clackline Reserve appeared more numerous there. 

 

Methodology and timing. 

All trees with hollows were surveyed from ground level using binoculars. Trees located with 

a hollow of suitable size and aspect to be used as a breeding hollow were picked up with 

handheld GPS (UTM Zone 50 GDA 94).  

Trees were also raked with a stick as this will flush a female black-cockatoo which could 

possibly be incubating an egg or brooding a chick, to the hollow entrance. The timing of the 

survey was within the breeding season of Carnaby’s Cockatoo - July/December (egg laying 
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dates). FRTBC are known to breed in all months of the year with peaks in Spring (the survey 

period) and Autumn.  

The number of suitable breeding sized trees (500mm DBH and 300mm DBH for Wandoo) at 

the proposed offset site was estimated using nine, 1 ha transects (see spreadsheet for 

details).  

Feeding residues were located opportunistically while searching for nesting hollows. As the 

entire site was covered they are a reasonable representation of black-cockatoo foraging 

during the survey. 

 

The proposed offset site was surveyed between the 29th August and 14th September 2018 

To better understand the extent of black cockatoo habitat in the general area, a day was 

also spent at nearby Clackline, Morangup, and Woondowing Nature Reserves. A further visit 

was made to the proposed offset site later in the Carnaby’s Cockatoo breeding season on 

17th October 2018 to verify the numbers of Carnaby’s Cockatoos using the area.  

 

Results.  

 

Feeding and sightings. See spreadsheet for details. 

 

Forest Red-tailed Black-Cockatoo. 

Evidence of feeding on seeds from Marri was noted at the survey area and FRTBC were seen 

or heard on four occasions. As most of the site is dominated by E. accedens woodland it is 

not high quality feeding habitat for FRTBC who are generally associated with the 

Jarrah/Marri Forest as both Jarrah and Marri are their main food sources. 

 

White-tailed black-cockatoo spp. 

The majority of feeding residues throughout the survey area were of feeding on nectar from 

Banksia armata. As both Carnaby’s and Baudin’s Cockatoos (white-tailed) feed on this 

species, it is not known for certain which white-tailed species they can be attributed to. 

Lesser amounts of feeding on B. sessilis, B. menziesii and B. dallanneyi by white-tailed spp. 

were also noted. 

  

Baudin’s Cockatoo 

Evidence of feeding on seeds from Marri, both recent and old were located throughout the 

survey area. A group of 30 birds were sighted feeding on Marri on the 29th August. 



3 
 

 

Carnaby’s Cockatoo. 

Carnaby’s Cockatoos were observed feeding on B. armata (Fig 1) extensively at the north 

west of the survey area. B. armata residues were also located in smaller amounts 

throughout the area.  

Carnaby’s Cockatoos were seen or heard in small numbers on each survey day with a larger 

group of 17 feeding on nectar from B. armata on the 6th September. This group was also 

observed drinking from a dam on the adjacent property at this location.  

 

Fig. 1-Female Carnaby's Cockatoo feeding on Banksia armata. 

 

 

 

 

Potential nest and habitat trees. See spreadsheets for details. 

 

It is estimated that the total number of breeding habitat sized trees at the offset site over 

500mm DBH (300mm for E. wandoo) is approximately 3,030. This was calculated using 243.5 

ha. Of  the total 267.6  ha of the offset site, 24.1 ha is made up of open heath, shrubland 

and Sheoak Allocasuairina spp. which contains no breeding habitat. The majority (73%) of 

the habitat trees are E. accedens. The remainder are C. calophylla, E. marginata and E. 

wandoo.  
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A total of 262 trees with hollows having an entrance suitable for black-cockatoos were 

located. Of these, 254 were E. accedens, three Wandoo and five Marri. 

24 hollows had signs of use such as chewing and wear at the hollow entrance (Fig. 2). 11 of 

the 24 were either occupied by Galah’s Cacatua roseicapilla (Fig. 3) or had the characteristic 

scarring and bark removal around or near the entrance of the hollow caused by Galah’s 

marking their territory. Based on the type of chewing and wear to the hollow entrance the 

remaining 13 are likely black-cockatoo breeding hollows. 

The hollows showing signs of use could belong to either Carnaby’s Cockatoo or Forest Red-

tailed Black-Cockatoo. Both species have been recorded using the same hollows at different 

times of the year (Johnstone and Kirkby unpublished data).  

Male Carnaby’s Cockatoos unaccompanied by females were noted on most days of the 

survey. This is almost certainly a sign of breeding as the females are at their breeding 

hollows incubating an egg or brooding a chick. 

 

 

 

 

Fig. 2 – Likely black-cockatoo nest hollow showing chew marks at entrance. 
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Fig. 3 - Galah at nest hollow. 

Artificial breeding hollows. 

Carnaby’s Cockatoos are known to have taken readily to artificial breeding hollows at many locations 

throughout the south-west of Western Australia, including Cataby, Bindoon, Chittering and Moora. 

Forest Red-tailed Black-Cockatoos have utilised artificial breeding hollows to a limited extent at a 

few locations including Murdoch University, Settlers Common and Bungendore Park, Bedfordale. 

The species has yet to accept artificial breeding hollows to the same extent as Carnaby’s Cockatoos. 

Although the survey area and adjacent Clackline Reserve currently have a small breeding population 

of Carnaby’s and possibly Forest Red-tailed Black-Cockatoos, it also appears to have a very large 

surplus of unused hollows. As a result, it is considered that it would be most beneficial to the local 

black cockatoo populations for the majority of the 188 artificial breeding hollows to be installed in 

other nearby areas (e.g. areas which have lost breeding hollows to fire over the past decade such as 

nearby Morangup or Julimar Reserves) as opposed to the offset site.  

Tony Kirkby 

Black Cockatoo Researcher 

24th September 2018 
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