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5.1.7.1.4 Wetland and Groundwater Dependent Vegetation 
The DE contains 4.12 ha of native vegetation associated with geomorphic wetlands. Clearing of 
vegetation will result in the loss of native vegetation in CCW and MUW (Table 5-8). The Proposal 
will impact on 1.87 ha of native vegetation mapped within CCW. Of this 1.59 ha is in Good or better 
condition and is located within CCW Unique Feature Identified (UFI) 15115 mapped in Clifford 
Street Bushland.  
Table 5-8: Impacts to wetland vegetation 

Wetland 
Classification 

Native Vegetation 
Extent within DE 

% of DE Extent of native vegetation condition 
ratings (ha) 

Conservation 
Category 

1.87 6.08% Excellent: 1.49 
Very Good: 0.28 
Good: 0.04 
Degraded: 0.02 
Completely Degraded: 0.04 

Multiple Use 2.25 7.31% Completely Degraded: 2.25 

Woodman (2021) reports it is possible that all the VTs (VT1, VT2, VT3, VT4 and VT8) may have some 
dependence on groundwater, depending upon the depth to groundwater. Notably, VT1 
(representing TEC SCP 20a) may be considered locally groundwater dependent (DPaW 2016). The 
impact of the Proposal to wetland vegetation is likely to be significant due to the direct impact of 
clearing within CCW, which also represents TEC SCP 20a.  

5.1.7.1.5 Vegetation in conservation areas 
The Proposal intersects one Bush Forever site (Clifford Street Bushland site no. 53). The Clifford 
Street Bushland (Site no. 53) covers approximately 8.28 ha, of which 6.97 ha is native vegetation. 
The Proposal will impact 2.40 ha (29.0%) of this site, of which 2.16 ha is native vegetation. Clearing 
of 2.16 ha of native vegetation represents 31.0% of the native vegetation within the Clifford Street 
Bushland (Site no. 53). The native vegetation to be cleared includes 1.82 ha in Good or better 
condition, and 0.34 ha is Degraded or worse condition.  
As the Proposal involves the upgrade of the existing Tonkin Highway, there will not be significant 
indirect impacts associated with fragmentation on the Bush Forever site. The Proposal will not 
bisect the Bush Forever Site, with impacts limited to the eastern portion of the Bush Forever Site. 
However, the Proposal may lead to significant impacts on Bush Forever site no. 53 given that the 
site contains significant values, including TECs, CCWs, conservation significant flora.  Reduction of 
this bushland patch by a third of its current size may impact the long term viability of the remnant. 

5.1.7.1.6 Significant flora 
The Proposal will result in impacts on two Threatened and two Priority flora species. A summary of 
impacts to the Threatened and Priority flora species is provided in Table 5-9.   
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Table 5-9: Summary of impacts to Threatened and Priority flora from the Proposal 

Taxon Status No of individuals (% impact) 
Within the DE Within 5 km of 

the DE 
Total estimated 
abundance 1 

Conospermum 
undulatum 

Threatened 
(Vulnerable) 

210 7,568 (2.77%) 13,650 (1.53%) 

Morelotia australiensis Threatened 
(Vulnerable) 

57 681 (8.37%) 29,860 (0.19%) 

Johnsonia pubescens 
subsp. cygnorum 

Priority 2 33 286 (11.54%) 2,488 (1.33%) 

Isopogon autumnalis Priority 3 5 1,558 (0.32%) 3,917 (0.13%) 

Note 1. Source: DPC (2015), NatureMap (DBCA 2007–), FloraBase (WA Herbarium 1998–), Woodman (2021), GHD 
(2021a, c), Woodman (2020), DBCA TPFL data, Kim Kershaw (Woodman Environmental, pers. Comm, 2022) and DBCA 
spatial data. NatureMap and FloraBase records often provide the count (frequency) in descriptors such as common, 
occasional and scattered without providing an actual number of plants. For the purposes of this assessment these records 
have been counted as one individual for no comment, five individuals for ‘scattered’ or ‘occasional’ or ‘uncommon’, and 
50 individuals for common/frequent/abundant.  

Conospermum undulatum (Threatened – Vulnerable) 
Based on data extracted from DBCA databases, 89 records of 7,568 Conospermum undulatum 
individuals from 20 populations are recorded within 5 km of the DE (Figure 5-9). These records 
represent four discrete populations, with two occurring within Hartfield Park East and West of 
Tonkin Highway (R 17098), one within Bush forever Site 53 and one adjacent to Tonkin Highway 
north of Kelvin Road on the eastern road verge (Woodman 2021). The estimated total number of 
individuals across all populations amounts to 13,650.  
Critical habitat for Conospermum undulatum includes areas in which important populations occur. 
Using selection criteria including size of population, connectedness to adjacent sub-populations 
and position in the species range, DEC (2009) identifies Conospermum undulatum populations/sub-
populations in Clifford Street Bushland Bush Forever site no. 53 as important populations and 
therefore critical habitat for the species.  
The Proposal will remove up to 210 individuals of Conospermum undulatum which comprises 
2.77% of estimated populations within 5 km of the DE (of 7,568 individuals), and 1.53% of the total 
estimated population of the taxon (of approximately 13,650 individuals). The impact of the 
Proposal to Conospermum undulatum is likely to be significant due to the direct impact of clearing 
a Threatened flora species within an important population.  

Morelotia australiensis (Threatened – Vulnerable) 
According to available records 29,860 individuals of Morelotia australiensis have been recorded 
from at least 27 populations (DBCA data, Woodman 2020, pers comm. Kim Kershaw (Umwelt, 
2022)). At least three populations occur in conservation tenure (Watkins Road Nature Reserve, 
Lambkin Nature Reserve, Ruabon Nature Reserve) (DBCA 2007-). 
This species was searched for as part of targeted surveys within the survey area. A total of 681 
individuals were recorded at 533 locations with 441 individuals from 295 locations recorded within 
the Woodman (2021) survey (Figure 5-10). These records represent one discrete population, 
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occurring within Bush Forever site 53 (Woodman 2021 Appendix 1, Sheets N2, N3); this population 
is considered a new population. It is considered unlikely that any further locations of this taxon 
occur in the Woodman (2021) survey area or the DE.  
The Proposal will remove up to 57 individuals of Morelotia australiensis, which comprises 8.37% of 
the estimated population within 5 km of the DE (of 681 individuals) and 0.19% of the total 
estimated population of the taxon (of approximately 29,860 individuals). The impact of the 
Proposal to Morelotia australiensis is likely to be significant due to the direct impact of clearing a 
Threatened flora species within an important population. 

Johnsonia pubescens subsp. cygnorum (Priority 2) 
Based on data extracted from DBCA databases, no records of Johnsonia pubescens subsp. 
cygnorum have previously been identified within 5 km of the DE (Figure 5-11). However, 286 
individuals of the taxon were recorded by Woodman (2021) and GHD (2021b) as part of surveys 
along Tonkin Highway. These records represent four discrete populations, with two occurring 
within Hartfield Park East and West of Tonkin Highway (R 17098), one within Bush Forever site no. 
53 and one adjacent to Tonkin Highway north of Kelvin Road on eastern road verge (Woodman 
2021). These represent new populations of this taxon. The total population size of Johnsonia 
pubescens subsp. cygnorum is estimated to be 2,488 individuals based on available data.  
The Proposal will remove up to 33 individuals of Johnsonia pubescens subsp. cygnorum which 
represents 11.54% of estimated populations within 5 km of the DE (286 individuals), and 1.33% of 
the total estimated population of the taxon (of approximately 2,488 individuals). The impact of the 
Proposal to Johnsonia pubescens subsp. cygnorum at a local scale is likely to be overstated due to 
limited data available on individual numbers. The impact of the Proposal to Johnsonia pubescens 
subsp. cygnorum is unlikely to be significant due to the clearing of a relative limited number of 
individuals from a Priority 2 species. 

Isopogon autumnalis (Priority 3) 
Based on data extracted from DBCA databases, approximately 1,558 individuals of Isopogon 
autumnalis from 16 records have previously been identified within 5 km of the DE (Figure 5-12). 
The total population size of Isopogon autumnalis is estimated to be 3,917 based on available data.  
The Proposal will remove five individuals of I. autumnalis, which comprises approximately 0.32% of 
the known population within 5 km of the DE (of approximately 1,558 individuals), and 0.13% of the 
total estimated population of the taxon (of approximately 3,917 individuals). The impact of the 
Proposal to Isopogon autumnalis is likely to be overstated due to limited data available on 
individual numbers. The impact of the Proposal on Isopogon autumnalis is unlikely to be significant 
due to the clearing of a small number of individuals from a Priority 3 species which is known from a 
number of populations across three IBRA bioregions (Geraldton Sandplains, Jarrah Forest, SCP).  
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5.1.7.2 Introduction and spread of weeds 
It is unlikely that the Proposal will result in the introduction and/or spread of weeds that would 
result in a significant impact on vegetation and flora. The Proposal has the potential to introduce 
and spread weeds through ground disturbing activities such as clearing, increased movement of 
vehicles, or earth-moving machinery and import or reuse of weed infested topsoil. This may result 
in weeds establishing or spreading from the DE into adjacent areas of native vegetation. Three 
significant weeds (Declared Pests and/or WoNS) were recorded in the DE during the Woodman 
(2021) survey.  Victorian Tea Tree is well established in the DE predominately to the east of Tonkin 
Highway, immediately north of the intersection and extending south for some distance, with 
patches also on the western side of the highway. The presence of significant weeds directly impacts 
the integrity of intact native vegetation.  
Main Roads will implement standard operational controls to appropriately control the risk of weed 
introduction or spread. Access restrictions, weed control, hygiene protocols and monitoring will be 
implemented during the Proposal to prevent the introduction and spread of weeds within the DE 
and to adjacent vegetation. Established control methods for all Declared Pests, WoNS and 
environmental weeds recorded within the DE are outlined in Table 5-6. The Proposal will 
incorporate landscaping on disturbed areas not required for ongoing road operation, which will 
reduce the potential spread of weeds in the DE. Weed infested topsoil will not be reused in 
landscaping as part of the Proposal.  
The Proposal is not expected to spread weeds and seeds in stormwater runoff, as stormwater will 
be captured and infiltrated or detained within basins/swales in the road reserve. 
The implementation of weed hygiene measures are expected to reduce the risk of introduction and 
spread of weeds as a result of the Proposal. The Proposal is not expected to result in the 
introduction or spread of weeds that could result in significant impacts on vegetation and flora.  

5.1.7.3 Phytophthora Dieback 
The Proposal is unlikely to result in the introduction and spread of Phytophthora Dieback to the DE 
such that there is a significant impact on vegetation. Phytophthora Dieback can degrade and alter 
the structure of susceptible native vegetation. Dieback is spread through the movement of water 
and soil within the landscape via wet soil adhering to vehicle tyres/tracks and earthmoving 
equipment. The management of Dieback is important to ensure it does not spread into adjacent 
uninfested areas and protectable areas. 
The DE does not have any recorded infestations of Dieback (Glevan 2020).  However, only 
vegetation that was intact and in better than very good condition was assessed. Further dieback 
survey will be required prior to construction in order to update the existing mapping. The Proposal 
will incorporate Dieback hygiene during construction to protect adjacent vegetation that may be 
uninfested and vulnerable. The Proposal will establish protectable areas along sections of the DE 
boundary and incorporate access controls, equipment and vehicle washing/segregation, soil 
movement controls, and monitoring during construction. The Proposal is not expected to spread 
Dieback through sediment in stormwater runoff, as stormwater will be captured and infiltrated 
within basins/swales in the road reserve. 
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The implementation of Dieback hygiene measures are expected to reduce the risk of introduction 
or spread of Dieback as a result of the Proposal. Dieback hygiene measures area are outlined in 
Table 5-6. The Proposal is not expected to result in the introduction or spread of Dieback that 
could result in significant impacts on vegetation and flora.  

5.1.7.4 Increased fragmentation and edge effects 
Clearing during the construction of the Proposal is unlikely to result in increased fragmentation of 
suitable habitat or occurrences of significant flora and vegetation. Fragmentation may indirectly 
affect the survival of individual populations of significant flora or the function of vegetation 
communities, particularly significant vegetation. Native vegetation and significant flora populations 
in the local area are already fragmented by the existing Tonkin Highway, associated road corridors 
and urban development. Whilst the Proposal will increase the distance between already separated 
populations and communities, the Proposal will not bisect any patches of native vegetation to 
create two or more smaller patches of vegetation, including within Clifford Street Bushland Bush 
Forever site no. 53. Clearing will be limited to the edges of existing disturbed corridors along 
Tonkin Highway and Kelvin Road. The Proposal is unlikely to result in fragmentation that would 
significantly impact on vegetation and flora.  
Edge effects may occur as a result of clearing for the Proposal, which may impact upon the 
surrounding TEC and threatened flora through the creation of a new vegetation edge. Main Roads 
will implement standard operational controls to appropriately control the impact of edge effects as 
a result of the Proposal. 

5.1.7.5 Dust generation  
The Proposal will not cause dust generation that would result in significant impacts on flora and 
vegetation. Dust will be generated during the construction phase of the Proposal, from ground 
disturbing activities and the movement of vehicles and plant. Cleared areas create an area of 
exposed ground for the generation of dust. Dust deposition on foliage has the potential to affect 
the ability of a plant to photosynthesise, or control water loss through transpiration. Dust 
accumulation on vegetation can be cyclical with increases in dust load during dry conditions and 
decreases occurring as a result of rainfall and replacement of affected leaves by new growth. The 
duration of dust impacts during construction and the implementation of management actions will 
ensure that vegetation is not adversely impacted by dust during the implementation of the 
Proposal. 
Main Roads will implement standard operational controls to appropriately control the dust during 
Proposal construction. Controls will include surface watering and the restriction of vehicle access 
and speeds. 
The implementation of dust control measures are expected to reduce the severity and duration of 
dust related impacts as a result of the Proposal. Dust impacts on vegetation health, and deposition 
of dust on Threatened flora and vegetation communities during construction is expected to be 
negligible. The short timeframe of exposure to construction related dust impacts and subsequent 
limited amount of dust generated during construction, is not expected to significantly impact the 
health of Threatened flora or vegetation communities. The Proposal will be managed so as not to 
cause dust generation that could result in significant impacts on vegetation and flora.  
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5.1.7.6 Alteration to hydrology 
It is unlikely that the implementation of this Proposal will impact local or regional hydrology to the 
extent that it adversely impacts adjacent native vegetation. The existing Tonkin Highway and Kelvin 
Road interchange has already modified surface water flows. Construction of the Proposal will not 
alter these previously modified surface water flows. Groundwater flows will not be impacted in the 
long term, but may be impacted for a short duration during construction. 
The Proposal will incorporate infiltration basins and/or swales to capture, treat and infiltrate surface 
water runoff as close to source as possible. The Proposal will minimise runoff outside the DE that 
could impact adjacent native vegetation. The clearing of vegetation within the DE will not be of 
sufficient scale to cause substantial hydrological changes in the local area. The infiltration of surface 
water runoff within the DE will maintain the existing hydrological regime within the Pinjarra Plain, 
which is characterised by clayey soils and poor drainage. 
The Proposal includes construction of bridge piers, abutment footings and drainage structures. 
Depth to groundwater across the DE ranges from approximately 8 m to 13 m (DWER 2020).  
Groundwater level in metres Australian Height Datum (AHD – height above mean sea level) for 
three monitoring wells established at the Kelvin Road intersection for a monitoring period between 
August 2020 to May 2021 ranged from 16.04 to 17.86 m ADH (360 Environmental 2021). 
Although unlikely, in the event of dewatering, the horizontal extent of groundwater drawdown 
(cone of depression) will be limited due to clayey soil characteristics in the area. Dewatering, if 
required, may cause temporary and localised groundwater drawdown and is not expected to cause 
significant or long term, irreversible impacts to adjacent native vegetation. 

5.1.7.7 Alteration of fire regimes  
The implementation of the Proposal is unlikely to significantly impact on existing fire regimes. A 
change in fire regimes is often associated with increased human activity, leading to a degradation 
of natural ecosystems. The area surrounding the Proposal already has a high level of human 
activity, and the Proposal will not significantly increase the level of human activity or change the 
level of human access. Fire is a major determining factor in affecting species composition. It can 
cause disturbance of vegetation but can also be required for regeneration of some species. The 
Proposal lies adjacent to areas of native vegetation, including Banksia woodlands, which are 
susceptible to impacts from high frequency fire regimes (Threatened Species Scientific Community 
(TSSC) 2016). These areas of woodland include Bush Forever site no. 53 (Clifford Street Bushland). 
Main Roads will implement standard construction and operational controls to appropriately control 
the risk of fire. This will include identifying potential ignition sources and/or activities with the 
potential to lead to fire, and preventable measures. Weed management will reduce the risk of fires 
caused by the Proposal spreading to nearby vegetation. Fire is considered manageable, and the 
implementation of the Proposal is unlikely to significantly impact existing fire regimes or increase 
the likelihood of fires. 
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5.1.8 Environmental outcomes 
The Proposal will result in the loss of up to 10.62 ha of native vegetation comprising vegetation 
representative of SCP 20a TEC, Guildford Complex, Forrestfield Complex, CCWs, Bush Forever site 
no. 53 and the presence of conservation significant flora.  
Significant residual impacts associated with the Proposal include the direct loss of individuals of 
Conospermum undulatum and Morelotia australiensis. Although the Proposal will not bisect Bush 
Forever site no. 53 the loss of 2.16 ha native vegetation within the Bush Forever site (total area 8.28 
ha) is considered significant. Proposal impacts to 1.72 ha SCP 20a TEC will result in a 0.29% 
reduction of the reported TEC extent across the SCP and a reduction in 1.44 ha of the SCP 20a 
patch within Clifford Street Bushland. Clearing of up to 5.22 ha Guildford Complex will reduce the 
complex further below the 10% threshold to 5.08% of the pre-European extent. Removal of up to 
1.87 ha native vegetation associated with CCWs is expected to be significant. 
Indirect impacts are considered to include the potential introduction and spread of weeds, 
introduction of Phytophthora Dieback, edge effects, alteration to surface water drainage patterns 
and flows and subsequent changes to vegetation structure and floristic composition, and alteration 
of fire regimes. Pressures from indirect impacts are expected to be low as a result of management 
measures proposed. 
In considering potential impacts to flora and vegetation, and the avoidance and mitigation 
measures proposed to address those potential impacts of the Proposal, Main Roads considers the 
EPA objective for flora and vegetation can be met through the implementation of an appropriate 
environmental Offset Strategy to counterbalance residual impacts. 
Table 5-10 provides a summary of proposed environmental outcomes relevant to flora and 
vegetation likely to result from the Proposal.  
Table 5-10: Proposed environmental outcomes to flora and vegetation 

Factor Summary of proposed environmental outcomes 
Flora and 
vegetation 

 All ground disturbance to be confined to the DE 
 No impact to native vegetation associated with Guildford Complex outside the DE 
 No impact to SCP 20a, SCP 3a, SCP 3c and SCP 20c TEC outside the DE 
 No impact to native vegetation mapped as CCWs outside the DE 
 No impact to Bush Forever site no. 53 (Clifford Street Bushland) outside the DE 
 No loss of more than 210 individuals of Conospermum undulatum (Threatened) 
 No loss of more than 57 individuals of Morelotia australiensis (Threatened) 
 No impact to conservation significant flora outside the DE. 

  



Tonkin Grade Separated Interchanges Kelvin Road s38 EP Act Supporting Document  

 

Document No: D22#157669 Page 74 of 144 
 

 EPA environmental factor and objective – terrestrial fauna  

5.2.1 EPA Objective 
The EPA’s objective for terrestrial fauna is ‘To protect terrestrial fauna so that biological diversity and 
ecological integrity are maintained’ (EPA, 2021d). 

5.2.2 Relevant policy and guidance 
Table 5-11 below provides consideration of how the relevant EPA policy and guidance, and 
additional State and Commonwealth guidance, has been applied to the assessment of impacts to  
terrestrial fauna.  
Table 5-11: Policy and guidance considered for environmental factor terrestrial fauna 

EPA policy and guidance 
EPA and other State or Commonwealth policy or 
guidance, if relevant 

Consideration of how the EPA policy and guidance has 
been considered 

Environmental Factor Guideline: Terrestrial Fauna 
(EPA, 2016c). 

The Proposal considers the mitigation hierarchy; direct and 
indirect impacts; implications of cumulative impacts; 
predicted residual impacts; feasibility of management 
approaches. 

Technical Guidance – Terrestrial Vertebrate Fauna 
Surveys for Environmental Impact Assessment (EPA, 
2020a). 

Surveys and assessments for the Proposal have been 
undertaken to a standard consistent with the guidance. 

EPBC Act referral guidelines for three threatened 
black cockatoo species: Carnaby’s Black Cockatoo 
(endangered) Calyptorhynchus latirostris, Baudin’s 
Black Cockatoo (vulnerable) Calyptorhynchus 
baudinii and Forest Red-tailed Black Cockatoo 
(vulnerable) Calyptorhynchus banksia naso 
(Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPaC), 2012). 

The Proposal has been assessed in accordance with the 
guidelines to determine the requirement for referral to 
DAWE under the EPBC Act. 

EPA Advice: Carnaby’s Cockatoo in Environmental 
Impact Assessment in the Perth and Peel Region In 
accordance with Section 16(j) of the Environmental 
Protection Act 1986 (EPA, 2019). 
 

The Proposal has been assessed in accordance with the EPA 
advice to determine the significance of impact to Carnaby’s 
Cockatoo and the requirement for referral to DAWE under 
the EPBC Act. 

Western Australian Environmental Offsets Policy, 
September 2011 (GoWA, 2011). 

The Proposal aligns with the Policy by ensuring economic 
and social development may occur while supporting 
environmental and conservation values. 

Western Australian Environmental Offsets Metric 
Guideline (DWER, 2021). 
 

An Offset Strategy will be developed in accordance with the 
WA Environmental Offsets Metric Guideline to appropriately 
counterbalance significant residual impacts. 

5.2.3 Receiving environment 

5.2.3.1 Surveys and studies 
Main Roads has commissioned a number of surveys to gain an understanding of the terrestrial 
fauna values within and surrounding the Proposal. These have included basic (Level 1) surveys and 
targeted assessments undertaken in accordance with relevant Commonwealth and EPA guidance.  
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Terrestrial fauna surveys undertaken within or that are relevant to the Proposal are outlined in 
Table 5-12 with the extent of survey coverage shown on Figure 5-1. The results from the Woodman 
(2021) and GHD (2021a) assessments supersede the results from AECOM (2015) survey. 
Table 5-12: Summary of terrestrial fauna surveys previously conducted in the DE 

Survey / Report Details 
Tonkin Highway/Hale 
Road, Tonkin 
Highway/Welshpool 
Road and Tonkin 
Highway/Kelvin Road 
Biological Assessment 
(AECOM 2015) 

Scope: Level 1 fauna survey, including a desktop assessment and field survey to map fauna 
habitat and undertake a targeted Black Cockatoo survey. The assessment was completed 
in accordance with Guidance Statement No. 56 (EPA, 2004b) and included traversing the 
survey area on foot. Micro habitat searches were conducted and bird counts recorded. 
Black Cockatoo trees were visually examined and foraging habitat defined by the presence 
of one or more known foraging species and based on the flora and vegetation results. 
Survey dates: 10, 12-13 and 21 October 2014, 18 August 2015. 
Survey area: The AECOM survey area covered 43.78 ha and overlaps with the DE.  

Biological Survey and 
Targeted Black 
Cockatoo Habitat 
Assessment, 
(Woodman 
Environmental 2021) 
(Appendix 1) 

Scope: Level 1 (reconnaissance) survey, including a desktop assessment and field surveys 
to identify vegetation and substrate associations (habitats for fauna), search for suitable 
vegetation and habitat that could support conservation significant fauna, record signs of 
conservation significant fauna and opportunistic fauna observations. The assessment was 
completed in accordance with Technical Guidance - Sampling methods for terrestrial 
vertebrate fauna (EPA 2016b) and Technical Guidance - Terrestrial Fauna Surveys (EPA 
2020b). The assessment included traversing the survey area by vehicle and foot.  
Black Cockatoo habitat assessment was completed in accordance with DSEWPaC (2012): 
A detailed and targeted vegetation and flora survey was also completed. 
Survey dates: 13 September 2019, 2, 3, 7 and 8 October 2019, 14 and 19 November 2019. 
Survey area: The survey area was 1,068.98 ha, however due to access constraints the survey 
covered 193.64 ha (referred to as the Assessed Area) which included the DE as well as 
areas of adjacent vegetation. 
IBSA Reference No.: IBSA-2021-0307 

Tonkin Highway 
Corridor (Roe Highway 
to Kelvin Road), 
Extended Spring 
Survey (GHD 2021a) 
(Appendix 2)  

Scope: A desktop review and single season basic fauna habitat assessment was undertaken 
for the survey area. The assessment involved recording observations on dominant 
vegetation and structure, landforms and habitat features that were used to align fauna 
habitats with those previously identified by Woodman (2021) in the adjacent areas, where 
possible. The survey methodology was undertaken in accordance with the EPA Technical 
Guidance – Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA, 
2020b). 
Survey dates: 5 and 6 November 2020 
Survey area: The survey area was 20.42 ha and included additional areas within the DE that 
were not previously assessed by Woodman (2021). 
IBSA Reference No.: IBSA-2021-0169 

5.2.3.2 Fauna habitat 
The fauna habitat is limited to median areas, road reserves and adjacent remnant blocks. Five fauna 
habitat types (Vegetation Substrate Associations – VSAs) were recorded within the DE (Woodman, 
2021; GHD, 2021a), which includes native and non-native vegetation. Approximately 19.38 ha 
(63.0%) of the DE is cleared with no suitable fauna habitat. A summary of the VSAs within the DE is 
presented in Table 5-13 and shown on Figure 5-13.  
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Table 5-13: Fauna habitat recorded within the DE 

Habitat types Extent within 
DE (ha) 

Marri and mixed Woodland (VSA1) 
Woodland of Marri Corymbia calophylla, Eucalyptus sp., Agonis flexuosa and/or Allocasuarina sp. 
over acacia and other shrubs over grassy weeds on sand to sandy loam flats. 

6.40 

Eucalypt woodland (VSA2) 
Woodland of Eucalyptus spp. and sometimes Allocasuarina sp. over acacia and other shrubs over 
grassy weeds on sand to sandy loam flats. 

2.78 

Low Forest to tall Shrublands (VSA3) 
Mixed small tree and/or tall shrubs over low shrubs on low-lying and seasonally damp flats of 
sands to clayey loams. 

0.33 

Parkland cleared (VSA4) 
Mixed native and exotic trees over introduced grasses on various soil types.  1.29 

Woodland and shrubland dominated by introduced species (VSA5) 0.56 
Cleared land (VSA7) 19.38 
Total  30.74 
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5.2.3.3 Fauna diversity  
Desktop searches of the EPBC Act PMST database identified the potential presence of 45 EPBC 
listed threatened and 9 EPBC listed migratory fauna species within a 5 km radius search of the 
Proposal. The NatureMap database identified 228 vertebrate fauna species recorded within and 
immediately surrounding the DE comprising nine amphibians, 155 birds, 19 mammals, 42 reptiles 
and three fish (Woodman, 2021). 
Woodman (2021) recorded 72 native vertebrate species within their survey area including two 
frogs, eight reptiles, 59 birds and three mammals. A further six introduced birds and five 
introduced mammals or their signs were also recorded during the survey. This number is relatively 
rich for a Level 1 (Basic) survey, but is reflective of the time spent conducting the survey 
(Woodman, 2021). The assemblage recorded within the survey area is likely to be reflective of the 
Perth Metropolitan region, but with a few additional species due to the proximity with the Darling 
Scarp. Most species expected to occur in the DE are widespread in the area, with a few species, 
such as the Lined Lerista, having restricted distributions (Woodman, 2021). The vertebrate fauna 
assemblage is expected to be reduced for the eastern side of the SCP. This is due to the impacts 
from development, reduced habitat availability and the presence of a number of introduced pest 
species. The fauna habitat within the DE and surrounding the existing highway is more degraded 
and has reduced diversity when compared to fauna habitat in adjacent areas (particularly within 
reserves and other large stands), which contain a wider variety of habitat types in better condition 
(Woodman, 2021). Therefore, fauna species richness is likely to be higher in areas outside of the 
DE. 

5.2.3.4 Significant fauna 
Desktop searches identified 27 significant fauna taxa listed under either the EPBC Act, BC Act or as 
a Priority by DBCA that may occur within 5 km of the Proposal.  
Four significant fauna species were recorded during the survey based on observation or evidence, 
these included: 

 Carnaby’s Cockatoo (Calyptorhynchus latirostris) (Endangered) 
 Forest Red-tailed Black Cockatoo (FRTBC) (Calyptorhynchus banksii naso) (Vulnerable) 
 Baudin’s Cockatoo (Calyptorhynchus baudinii) (Endangered) 
 Quenda (Isoodon fusciventer) (Priority 4). 

A likelihood of occurrence assessment for significant fauna was conducted post-field survey by 
Woodman (2021). Based on the habitats present within the DE, the assessment concluded six taxa 
are residents/regular visitors to the DE (including the four listed above), two taxa are irregular 
visitors to the DE, two taxa are vagrants in the DE and ten taxa are uncertain in their occurrence 
within the DE. There is no suitable habitat within the DE for a further seven taxa.  
A summary of the listed significant fauna likelihood of occurrence assessment for the DE is 
provided in Table 5-14. 
In addition to the listed fauna taxa, a further 39 taxa were considered significant for other reasons 
(Woodman, 2021). Of these, 29 taxa were determined to be residents, regular or irregular visitors to 
the DE. Although considered by Woodman (2021) as being other significant fauna, they are not 
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listed under the EPBC Act, BC Act or by DBCA, and therefore they have not been discussed in 
further detail.  
Table 5-14: Summary of significant fauna likelihood of occurrence assessment for the DE (adapted 
from Woodman 2021) 

Expected 
occurrence 

EPBC Act 
Status 

BC Act / DBCA 
Status 

Species Common 
Name 

Recorded in 
survey  

Habitats and 
extent in DE 

Resident Vulnerable  Vulnerable Calyptorhync
hus banksii 
naso  

FRTBC Yes, seen 
and heard 

VSA1, VSA2, 
VSA3, VSA4, 
VSA5, VSA6 
10.13 ha 
(foraging 
habitat from 
High to Low 
Quality) 

- Priority 4 Isoodon 
fusciventer 

Quenda Diggings 
and tracks 
observed 

VSA1, VSA2, 
VSA3, VSA4, 
VSA5, VSA6 
11.36 ha 

- Priority 3 Lerista 
lineata 

Perth Lined 
Lerista 

Not 
recorded 
during 
survey 

VSA1 and 2 
9.17 ha 

Regular 
Visitor 

Endangered Endangered Calyptorhync
hus baudinii 

Baudin’s 
Cockatoo 

None seen 
or heard, but 
Marri nuts 
with chew 
marks 
evident 

VSA1, VSA2, 
VSA3, VSA4, 
VSA5, VSA6 
10.12 ha 
(foraging 
habitat from 
High to Low 
Quality) 

Endangered Endangered Calyptorhync
hus latirostris 

Carnaby’s 
Cockatoo 

None seen 
or heard, but 
Marri nuts 
and pine 
cones with 
chew marks 
evident 

VSA1, VSA2, 
VSA3, VSA4, 
VSA5, VSA6 
10.12 ha 
(foraging 
habitat from 
High to Low 
Quality) 

- Other Specially 
Protected 
Fauna 

Falco 
peregrinus 

Peregrine 
Falcon 

Not 
recorded 
during 
survey 

VSA1, VSA2, 
VSA3, VSA4, 
VSA5, VSA6 
11.36 ha 

Irregular 
Visitor 

Migratory, 
Marine  

- Apus 
pacificus 

Pacific swift Not 
recorded 
during 
survey 

All VSAs 
11.36 ha 

- Priority 3 Neelaps 
calonotos 

Western 
Black-Striped 
Snake 

Not 
recorded 
during 
survey 

VSA1 and 2 
9.17 ha 

Vagrant Vulnerable  Vulnerable Dasyurus 
geoffroii 

Western Quoll Not 
recorded 

VSA1, 2, 3 and 
5 
10.07 ha 
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during 
survey 

- Priority 2 Ninox 
connivens 

Barking Owl Not 
recorded 
during 
survey 

All VSAs 
11.36 ha 

Species with the expected occurrence of ‘Irregular Visitor’ and ‘Vagrant’ were considered unlikely to 
utilise habitat within the DE with any frequency and therefore these species are not considered 
further in the sections below. 

5.2.3.4.1 Black Cockatoos 
The Proposal is located within the mapped distribution of Carnaby’s Cockatoo, Baudin’s Cockatoo 
and FRTBC (DSEWPaC, 2012; EPA, 2019). No Carnaby’s Cockatoo or Baudin’s Cockatoo were 
observed during the biological survey, however several Marri nuts and pine cones with chew marks 
consistent with Carnaby’s Cockatoo were found along the Tonkin Highway road reserve and there 
were chew marks typical of Baudin’s Cockatoo found adjacent to Tonkin Highway (Woodman, 
2021). 
Several family groups of FRTBC were seen and heard during the biological survey, as well as 
evidence of chew marks on Marri nuts (Woodman, 2021). 

Breeding habitat 
The DE is not a known breeding habitat for Black Cockatoos. The DE represents potential breeding 
habitat for Carnaby’s Cockatoo and FRTBC, given the presence of potential breeding trees (mostly 
Marri) although no trees have hollows suitable for nesting. However, the DE is unlikely to be 
current breeding habitat for the two species, given the lack of suitable hollows and breeding 
evidence recorded in the DE during the biological surveys, and lack of breeding recorded in the 
eastern Perth Metropolitan area on the SCP. The DE may potentially provide breeding habitat at 
some point in the future if Carnaby’s Cockatoo and FRTBC breeding patterns change and move 
from the Jarrah forest onto woodland remnants in the eastern SCP, although this is considered 
unlikely because there are no suitable hollows currently available.  
Black Cockatoo breeding habitat is considered to consist of tree species 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) (DSEWPaC, 2012). The suitable DBH trees are referred to within this 
document as ‘potential breeding trees’, however this does not mean these trees contain hollows or 
suitable hollows for nesting. 
A total of 125 potential breeding trees were identified within the DE, based on suitable DBH (> 500 
mm) and species known to support breeding (Woodman, 2021 and GHD, 2021a). The species 
composition of the potential breeding trees identified in the DE are summarised in Table 5-15 and 
presented on Figure 5-14. No trees within the DE contained hollows of a suitable size for Black 
Cockatoo breeding.  
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Table 5-15: Potential Black Cockatoo breeding trees within the DE 

Tree species Number of potential breeding trees within DE (DBH > 500) 

Marri 64 
Jarrah 4 
Flooded Gum 7 
Coastal Blackbutt 9 
Stag 2 
Planted (non-native) 39 
Total 125 

The DE is unlikely to provide breeding habitat for Baudin’s Cockatoo. Although the species uses the 
northern Jarrah forest and eastern fringes of the Perth Metropolitan area for foraging during the 
winter, the species’ known breeding areas and predicted breeding range predominantly lie within 
the southern Jarrah, Marri and Karri forests in the South-West region of WA (Johnstone et al. 2008). 
The Proposal occurs approximately 18 km from recorded breeding sites for Carnaby’s Cockatoo 
and approximately 10.5 km from recorded breeding sites for FRTBC. The closest breeding record 
for Baudin’s Cockatoo is approximately 30 km to the south-east at the Wungong catchment, where 
the species has been observed breeding in low numbers (T. Kirkby pers. comm.). 

Foraging habitat 
Foraging residues from all three species of Black Cockatoo were recorded during surveys, with 
foraging predominantly on Marri nuts (Woodman, 2021). Key foraging species were present 
including Marri, Jarrah, Sheoak and Banksia spp,. The survey assigned foraging habitat value as a 
score out of six for vegetation composition, condition and structure, as presented in Table 5-16 for 
all three species, and each species separately in Figure 5-15, Figure 5-16 and Figure 5-17. The GHD 
(2021a) survey assigned foraging habitat values to the areas of the DE not previously assessed 
utilising the scoring system derived by Bamford Consulting and applied by Woodman (2021).  
The surveys (Woodman, 2021; GHD, 2021a) indicated the DE contains approximately 10.12 ha of 
moderate to low value (score 2 to 4) foraging habitat for Carnaby’s Cockatoo, 10.13 ha of high to 
low value (score 2 to 5) foraging habitat for FRTBC and 10.13 ha of high to low value (score 2 to 5) 
foraging habitat for Baudin’s Cockatoo. The remainder of the DE (score 0 to 1) is not assessed as 
foraging habitat for Black Cockatoos. 
Table 5-16: Black Cockatoo foraging habitat 

Habitat score / 
value 

Carnaby’s Cockatoo FRTBC Baudin’s Cockatoo 

(ha) Proportion 
(%) (ha) Proportion 

(%) (ha) Proportion 
(%) 

6: High 0 0 0 0 0 0 
5: High to moderate 0 0 3.43 11.2 3.35 10.9 
4: Moderate  7.33 23.8 2.15 7.0 2.50 8.2 
3: Moderate to low 1.64 5.3 3.19 10.4 3.05 9.9 
2: Low 1.15 3.7 1.36 4.4 1.22 4.0 
1: Negligible 0.48 1.6 0.48 1.6 0.48 1.6 
0: Nil 20.14 65.6 20.13 65.4 20.14 65.4 
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Habitat score / 
value 

Carnaby’s Cockatoo FRTBC Baudin’s Cockatoo 

(ha) Proportion 
(%) (ha) Proportion 

(%) (ha) Proportion 
(%) 

Total  30.74 100 30.74 100 30.74 100 

The Department of Parks and Wildlife (now DBCA) mapped potential Black Cockatoo foraging 
habitat on the SCP and Jarrah Forest as part of the Strategic Assessment of Perth and Peel Regions 
(SAPPR). The Proposal is located on the SCP; the mapping for SAPPR identified Black Cockatoo 
habitat over the SCP as follows (DPC, 2015): 

 Carnaby’s Cockatoo: 529,893 ha 

 FRTBC: 205,647 ha 

 Baudin’s Cockatoo: 79,050 ha.  
The Proposal is surrounded by 3,022 ha of potential Black Cockatoo foraging habitat within 5 km of 
the DE, with 529 ha on the SCP and 2,493 ha on the Jarrah forest. Of the 3,022 ha of Black 
Cockatoo habitat mapped within 5 km of the DE, approximately 1,016 ha (34%) lies within reserved 
lands (in Bush Forever or DBCA managed lands) (Figure 5-18).  

Roosting habitat  
No known roosting sites were recorded within the DE (Woodman, 2021), despite observations of 
FRTBC throughout the day and evidence of recent foraging.  
Based on GPS tracking data collected by Murdoch University over a two month period in 2015, 
there were 23 inferred Baudin’s Cockatoo night roosting records within 5 km and 946 GPS tracking 
records within 12 km of the DE; but there were no night roosting records within the DE (Figure 
5-19). The closest GPS tracking data record for Baudin’s Cockatoo is located approximately 200m 
east of the DE, and two locations at 1.28 km and 1.47 km north east of the DE within and adjacent 
to Korung National Park. There are no inferred FRTBC night roosting recorded within 5 km of the 
DE, however there are 707 records of FRTBC roosting within 12 km of the DE , lying to the west in 
the vicinity of the Canning River and Swan-Canning Estuary (GoWA, 2021).   
Figure 5-19 also presents potential roosting sites and confirmed roosting sites from the Great 
Cocky Count (Peck et al., 2019). There are no confirmed roosting sites and eight un-confirmed or 
potential roosting sites within 5 km of the DE. The closest confirmed roosting site recorded from 
the Great Cocky Count lies in the Jarrah forest of the Darling Scarp approximately 5.5 km to the 
north-east. The closest potential roosting site recorded from the Great Cocky Count lies in Hartfield 
Park approximately 2 km to the north of the DE.   
Based on the survey results, Murdoch University GPS tracking data and the Great Cocky Count, the 
DE is not expected to comprise important roosting habitat for Black Cockatoos. Black Cockatoos 
that utilise habitat within the DE during the day are expected to return to established roosting sites 
on the Darling Scarp or elsewhere on the SCP.    
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