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1.0 INTRODUCTION 

The owners of Lots 202 & 203 Wandena Road and Lots 204 & 205 Great Northern 
Highway, Chittering (the site) have applied to the Shire of Chittering for the lots to be 
rezoned from Agricultural Resource to General Industry.  The draft Muchea Industrial 
Park Structure Plan 2019 (MIPSP; DPLH, 2019) shows Lots 204 and 205 as part of 
Precinct 2 (General Industry Core) and Lots 202 and 203 as part of Precinct 4 (Light 
Industry following completion of quarrying).  Figure 1 shows the location of the site and 
its surroundings. 

The total area of the rezoning is approximately 82 hectares. Figure 2 shows an aerial 
view of the site.  The MIPSP concept for Precincts 2 and 4 is for industries with a 
minimum lot size of one hectare.  



Proposed Clearing, Lots 202 & 203 Wandena Rd and Lots 204 & 205 Great Northern Hwy Page 2 
______________________________________________________________________________________ 

_____________________________________________________________________________________ 

 BAYLEY ENVIRONMENTAL SERVICES 

2.0 EXISTING ENVIRONMENT 

2.1 Topography 

The application area extends from a very gently sloping plain in the west to low hills in 
the east.  The elevation ranges from 58m AHD in the south-west to 101m AHD on the 
eastern boundary.  The north-eastern quarter of the site, comprising Lot 202 and the 
northern half of Lot 203, is significantly higher and steeper than the rest of the site. 

The slope is generally to the south-west, with gradients ranging from less than 1% in the 
north-west to over 40% in places on the eastern boundary.  Excavation in the quarry on 
Lots 202 and 203 has produced some steeper gradients, but these are expected to be 
reduced in the filling and rehabilitation of the quarry.  Figure 3 shows the topography of 
the site. 

2.2 Geology and Soils 

The application area is located on the eastern edge of the Pinjarra Plain and the 
western colluvial outwash zone of the Dandaragan Scarp.  The soils in the west are 
pebbly silts belonging to the Guildford Formation, which originated as alluvial deposits 
washed from the Dandaragan Plateau by rivers and streams.  In the eastern part the 
soils are colluvium, colluvial sands and Leederville Formation siltstone eroded from the 
scarp.  Figure 3 shows the site geology. 

Drilling by BES at four sites on Lots 204 and 205 in March 2020 showed a pebbly silty 
sand to pebbly silty clay profile in the top 5.5m, which corresponds to the GSWA 
description for the Guildford Formation.  Previous drilling by Bowman & Associates Pty 
Ltd (2016) at four sites on Lots 202 and 203 found a silty clay profile with ironstone 
commonly occurring at between 5m and 18m, which corresponds generally with the 
GSWA descriptions for Leederville Formation and colluvium. 

2.3 Hydrology 

2.3.1 Groundwater

Groundwater occurs at shallow depth across the lower-lying western parts of the site 
(Lots 204 and 205) in winter.  The depth to groundwater in most years varies from over 
18 metres in the east of the site to less than one metre in winter in the west The DWER 
maps minimum groundwater levels at 48-53m AHD (13-48m below ground), flowing 
south-west towards Ellen Brook.   
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Groundwater measurements in 14 bores in and around the site in August 2020 (Figure 
4), during a drier than average winter, gave the water depths and levels shown in Table 
2.1.

Simultaneous measurements of DWER bores located 680m south (Swan GWA 2-98) 
and 800m north (Gnangara Monitoring GD20) enabled Average Annual Maximum 
(AAMGL) and Maximum (MGL) groundwater levels at the site to be calculated.  Figure 4 
shows the calculated AAMGL contours across the site. 

Table 2.1 shows that the groundwater levels measured on 21 August 2020 were about 
0.4m below the AAMGL.  The winter of 2020 was drier than average, and the levels 
measured on 21 August are considered to approximate the peak for the year. 

Table 2.1 Groundwater Depths and Levels 21 August 2020 

Bore Depth 
(mbgl) 

Level
(m AHD) 

AAMGL
(m AHD) 

MGL
(m AHD) 

Depth to 
AAMGL (m) 

Depth to 
MGL (m) 

MW1 >17.44 <74.76 <75.19 <75.77 >17.01 >16.43 

MW2 16.14 78.26 78.69 79.27 15.63 15.05 

MW3 12.55 70.67 71.10 71.68 12.12 11.54 

MW4 14.45 64.33 64.76 65.34 14.02 13.44 

WB1 >4.68 <56.55 <56.98 <57.56 >4.25 >3.67 

WB2 >4.98 65.89 <66.32 <66.90 >4.55 >3.97 

WB3 1.58 67.51 67.94 68.52 1.15 0.57 

WB4 2.34 59.53 59.96 60.54 1.91 1.33 

TB7 1.14 57.26 57.69 58.27 0.71 0.13 

TB8 1.11 64.14 64.57 65.15 0.68 0.10 

TB9 0.56 74.24 74.67 75.25 0.13 -0.45 

MB5 0.77 56.02 56.45 57.03 0.34 -0.24 

MB7 0.65 54.86 55.29 55.87 0.22 -0.36 

GD20 0.88 60.6 59.85 61.35 1.63 0.13
2-98 2.12 56.17 56.6 57.18 1.69 1.11

2.3.2 Surface Drainage

There are no natural defined drainage channels within the site, although several artificial 
drains have been cut in and around the quarry on Lots 202 and 203.  The relatively low 
permeability of the soils would result in sheet flow across the ground surface during high 
rainfall events. 

All drainage from the site flows eventually into Ellen Brook, the major drainage feature 
of the region.  The Ellen Brook catchment is the largest sub-catchment of the Swan-
Canning River system, contributing 6% of the total annual flow, and is the largest single 
contributor of nutrients to the system (WA Govt, 2011). 
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Ellen Brook has a surface catchment of 715km2 (WRC, 2012).  The Brook rises as 
Chandala Brook about 22km north-northwest of the site.  The Brook is seasonal, flowing 
generally between May and November with an annual flow ranging from 2.1 to 48.6 GL 
(SRT, 2009). 

2.4 Vegetation and Flora 

The application area is largely cleared of native vegetation, consisting mostly of farm 
paddocks and current and former quarries.  All of Lot 204, most of Lot 205 and the 
southern part of Lot 203 are cleared paddocks with some scattered mature trees, either 
native or planted.  Native vegetation is present in the central east of Lot 205, the 
northern end of Lot 202 and the north of Lot 203.   

Plantecology (2020) surveyed the vegetation and flora of the application area in 
November 2019.  360 Environmental (2015) undertook a vegetation survey of Lots 202 
and 203 in March 2015.  The full report of the Plantecology (2020) survey is attached in 
Appendix A.  The descriptions below are based on the findings of both surveys. 

2.4.1 Vegetation Types

The vegetation of the low-lying western part of the site is mapped by Heddle et al.
(1980) as Coonambidgee Complex, ranging from a low open-forest and low woodland of 
pricklybark-banksia (E. todtiana - B. attenuata - B. menziesii – B. ilicifolia) with local 
admixtures of B. prionotes, to an open-woodland of marri-banksia.  None of this 
complex remains in the application area. 

The more elevated eastern part of the site is mapped by Heddle et al. (1980) as Reagan 
Complex, ranging from low open-woodland of B. attenuata – B. menziesii – E. todtiana
to closed-heath, depending on the depth of soil.  The vegetation on the site does not 
agree well with the descriptions of Reagan Complex in Heddle et al. (1980), notably in 
the presence and in some parts dominance of Wandoo and the absence of E. todtiana
and Banksia tree species. 

Beard (1981) mapped most of the application area as Pinjarra 4.30000: Medium 
woodland, marri and wandoo.  The north-east corner (about 2.3ha) was mapped as 
Gingin 1020.09998: Mosaic of Medium forest, jarrah-marri and Medium woodland, 
marri-wandoo. 

360 Environmental (2015) identified seven native vegetation associations within Lots 
202 and 203, as shown on Figure 5: 

EaCcEm (4.15ha):  Woodland of Eucalyptus accedens, Eucalyptus wandoo, 
Corymbia calophylla, Eucalyptus marginata and Allocasuarina huegeliana over 
Xanthorrhoea preissii, Bossiaea eriocarpa, Hakea undulata, Acacia pulchella, 
Pultenaea reticulata, Hakea stenocarpa and Tetraria octandra.
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Mps (0.1ha):  Sedgeland of Mesomelaena pseudostygia, Mesomelaena tetragona, 
Lepidosperma leptostachyum, Tetraria octandra, Hypocalymma robustum, Daucus 
glochidiatus and Acacia pulchella.

CcXp (1.17ha):  Woodland of Corymbia calophylla over Mesomelaena pseudostygia, 
Xanthorrhoea preissii, Bossiaea eriocarpa, Hibbertia hypericoides, Acacia pulchella, 
Banksia sessilis, Allocasuarina humilis and Banksia nivea.

EwMps (0.83ha):  Low Open Woodland (young regrowth) of Eucalyptus wandoo 
over Mesomelaena pseudostygia, Mesomelaena tetragona, Tetraria octandra, 
Bossiaea eriocarpa and Daucus glochidiatus. 

Ea (0.08ha): Eucalyptus accedens woodland. 

Ew (2.14ha): Eucalyptus wandoo woodland. 

Cc (0.36ha): Corymbia calophylla scattered trees over pasture. 

Plantecology (2020) identified two native vegetation communities within the site: 

Marri (Corymbia calophylla) Open Woodland over shrubland of Xanthorrhoea 
preissii, Hibbertia hypericoides subsp. septentrionalis and Bossiaea eriocarpa over 
herbland of Mesomelaena pseudostygia, Caustis dioica and Banksia dallanneyi var. 
dallanneyi on light brown clay loams on lower ground in the north-east of the site.  
Other common species include Allocasuarina humilis, Acacia pulchella subsp. 
pulchella, Desmocladus fasciculatus, Lepidosperma asperatum and Conostylis
aculeata subsp. aculeata.

Wandoo (Eucalyptus wandoo) Open Low Woodland over shrubland of Xanthorrhoea 
preissii, Bossiaea eriocarpa and Hibbertia hypericoides subsp. septentrionalis over 
herbland of Tetraria octandra, Banksia dallanneyi var. dallanneyi and Lepidosperma 
pubisquameum in brown gravelly clay loams on laterite on upper and middle slopes. 
Other common species include Hakea stenocarpa, Gastrolobium acutum, Hakea 
lissocarpha and Desmocladus fasciculatus.

Figure 6 shows the vegetation mapping by Plantecology (2020). 

2.4.2 Vegetation Condition

The native vegetation ranges in condition from Completely Degraded to Excellent.  The 
highest quality vegetation is located in the north of Lot 203, the east of Lot 205 and the 
north of Lot 202, in patches of 1.3ha or less.  Figure 7 shows the vegetation condition. 

Overall, the application area contains approximately 2.42ha of vegetation in Excellent 
condition, 2.33ha in Very Good condition, 0.48ha in Good condition and 0.86ha in 
Degraded condition.  The remainder of the application area is in Completely Degraded 
condition, consisting of cleared paddocks with scattered mature native and introduced 
trees.



Proposed Clearing, Lots 202 & 203 Wandena Rd and Lots 204 & 205 Great Northern Hwy Page 6 
______________________________________________________________________________________ 

_____________________________________________________________________________________ 

 BAYLEY ENVIRONMENTAL SERVICES 

2.4.3 Flora

360 Environmental (2015) found 39 native flora taxa and seven introduced species in 
Lots 202 and 203.  Plantecology (2020) found 86 native and nine introduced taxa across 
Lots 202-205, most of which were found in Lots 202 and 203.  Appendix B presents a 
consolidated flora species list for the site, totalling 103 native taxa and 12 introduced 
species.

2.4.4 Rare and Significant Flora

The DBCA’s Naturemap and Commonwealth databases of Threatened and Priority 
Flora list 42 plant taxa with the potential to occur within the site (Table 2.2).  Of these, 
19 are listed as Threatened under the Biodiversity Conservation Act 2016.  Two species 
are listed as Priority 1, six as Priority 2, 11 as Priority 3 and six as Priority 4.  One 
Priority 4 species (Centrolepis caespitosa) is also listed as Threatened under the EPBC 
Act.  Table 2.2 summarises the likelihood of occurrence of these species at the site. 

No Threatened Flora pursuant to the Biodiversity Conservation Act 2016 or the EPBC 
Act 1999 were recorded during the vegetation surveys. One species listed as Priority 
Flora by the DBCA was recorded by Plantecology (2020): Haemodorum loratum (P3) 
was recorded at two sites, M01 and M05, and in adjacent areas of the Wandoo open 
woodland in the south eastern part of the site and in the Marri woodland.  One species 
of Cyathochaeta was recorded by 360 Environmental (2015) but, due to the timing of 
the survey, it could not be determined whether it was the Priority 3 species C. teretifolia.
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2.4.5 Floristic Communities

360 Environmental (2015) tentatively assigned floristic community types (FCTs) to the 
vegetation associations on Lots 202 and 203 as follows: 

EaCcEm and EwMps S8 – Eucalyptus wandoo woodlands 

CcXp and Mps  3c – Corymbia calophylla-Xanthorrhoea preissii   
    woodlands and shrublands / S18 – Eucalyptus
    marginata-Corymbia calophylla woodlands on laterite 

The vegetation of Lots 204 and 205, consisting mostly of isolated paddock trees, is too 
severely degraded to assign to any FCT except for the patch of Wandoo woodland in 
the east of Lot 204, which is tentatively assigned to FCT S8. 

2.4.6 Threatened and Priority Ecological Communities

Floristic Community 3c is listed as Critically Endangered under the Western Australian 
Biodiversity Conservation Act 2016 and as Endangered under the Commonwealth 
EPBC Act 1999.

The DBCA and EPBC Threatened and Priority Ecological Community databases list 
several other TECs and PECs within 5km of the application area: 

Muchea Limestone – Shrublands and Woodlands on Muchea Limestone 
(Endangered (DBCA) Endangered (EPBC)); 

SCP07 – Herb rich saline shrublands in clay pans (Vulnerable (DBCA) Critically 
Endangered (EPBC)); 

SCP3a – Corymbia calophylla - Kingia australis woodlands on heavy soils, Swan 
Coastal Plain (Critically Endangered (DBCA)); 

Mound Springs – Communities of Tumulus Springs (organic mound springs, Swan 
Coastal Plain) (Critically Endangered (DBCA) Endangered (EPBC)); 

SCP23b – Northern Banksia attenuata – B. menziesii woodlands (Priority 3 
(DBCA));

SCP25 – Southern Eucalyptus gomphocephala – Agonis flexuosa woodlands 
(Priority 3 (DBCA)); and 

SCP22 – Banksia ilicifolia woodlands (Priority 3 (DBCA)). 

None of these floristic communities was found in the application area. 
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2.4.7 Local and Regional Representation

Table 2.3 summarises the status of the site vegetation types State-wide, in the Swan 
Coastal Plain Bioregion, the Shire of Chittering and within 15km of the site.  The data in 
the table are sourced from the following: 

2013 Native Vegetation extent by Vegetation complexes on the Swan Coastal Plain 
south of Moore River (Local Biodiversity Program, 2013). 

CAR Analysis Report 2009. WA Department of Environment & Conservation, Perth 
www2.landgate.wa.gov.au/slip/portal/services/files/carreserveanalysis2009.xls.

Vegetation Extent-By-Type GIS database (Department of Agriculture, 2005). 

Swan Coastal Plain Vegetation Complexes GIS database (DPaW, 2016).  

CALM Estate GIS database (CALM, 2009). 

Table 2.3 Remnant Vegetation Status 

Vegetation Unit Pre-European 
Extent (km2)

Current Extent 
 (km2)

% Remaining % In Secure 
Reserves 

Remnant Vegetation 

Shire of Chittering 1,218 496 41 3 

15km Radius 748 269 36 12 

Reagan Complex (Heddle et al., 1980) 

Swan Coastal Plain 91 31 34 6 

Shire of Chittering 20 10 51  

15km Radius 39 18 46 4 

Pinjarra 4 (Beard, 1981) 

Statewide 106 14 13 1.4 

Shire of Chittering 45 7 16 0.6 

15km Radius 97 29 30 0.4 

Gingin 1020 (Beard, 1981) 

Statewide 56 19 34 1.8 

Shire of Chittering 36 12 34 0.5 

15km Radius 56 24 43 2 

The table shows that the vegetation types present in the application area are 
moderately to well represented both locally and regionally, but that their formal 
reservation status is generally poor.  Figure 8 shows the local and regional 
representation and reservation. 
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2.5 Fauna 

2.5.1 Species and Habitats

Most of Lots 204 and 205 is cleared apart from isolated paddock trees, and offers little 
habitat for native fauna.  The exception is an area of about 1ha in the east of Lot 205, 
which supports wandoo woodland in excellent condition and offers good quality habitat 
for fauna. 

Lots 202 and 203 support areas of native vegetation ranging in condition from 
Completely Degraded to Excellent, as well as fully cleared areas.  The vegetation in 
Good, Very Good and Excellent condition offers good quality habitat for fauna. 

Overall, the application area contains approximately 2.4ha in Excellent condition, 2.3ha 
in Very Good condition and 0.5ha in Good condition. 

The following fauna habitats have been identified at the site: 

Marri and Wandoo woodlands with largely undisturbed understorey; 

Eucalypt woodlands with degraded understorey; and 

Cleared paddocks with isolated mature Marri, Wandoo and Jarrah trees. 

The Marri and Wandoo woodlands offer a range of feeding and nesting habitats for 
native fauna including mature trees with hollows, shrubs, dense understorey, 
groundcover and ground litter.  These are expected to support a wide range of reptile, 
mammal and bird species.  

The Eucalypt woodlands with degraded understorey have little or no ground cover or 
shrub layer and are expected to offer low-quality habitat for birds and some disturbance-
tolerant terrestrial species. 

The cleared paddocks with isolated mature trees would provide grazing habitat for 
kangaroos, particularly in areas close to uncleared woodland in the east of Lot 205.  
Stock troughs in the paddocks are focal points for ducks (particularly Maned or Wood 
Duck, Chenonetta jubata and Mountain Duck or Shelduck, Tadorna tadornoides), which 
feed in small flocks in the paddocks around the troughs.  The paddocks also support a 
large population of the introduced Long-Billed Corella (Cacatua tenuirostris), which is an 
agricultural pest in Western Australia. 

The mature trees in the paddocks are mostly larger than 0.5m diameter at breast height 
(dbh), and a number contain hollows of various sizes that offer potential nesting sites for 
black cockatoos and other bird species.  Results of a survey of potential nesting hollows 
are given in Section 2.5.3 below. 
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2.5.2 Significant Fauna

A search was made of relevant databases for the area surrounding the application area.  
The databases searched included: 

DBCA Naturemap (15km radius including the application area); 
DBCA Threatened Fauna Database (15km radius including the application area); 
EPBC Protected Matters Search Tool (10km radius including the application area); 
and
Birds Australia Birdata database (1 degree/60nm square including the application 
area).

The searches produced an extensive list of Threatened Fauna species, Priority Fauna 
species and otherwise significant species from the search area.  Many of those were 
marine or aquatic species for which no habitat exists in the application area.  Species 
that might occur in the application area or its surrounds are summarised, and their 
likelihood of occurrence in the application area assessed, below: 

Carnaby’s Black Cockatoo Calyptorhynchus latirostris (S1, EN) – Feeds and breeds 
in eucalypt and Banksia woodland from the lower Murchison to the lower south-
west.  Numerous records of occurrence near the application area.  The application 
area contains food resources including Marri trees and potential nesting sites.  Signs 
of feeding on Marri nuts, possibly by Carnaby’s Black Cockatoo (or possibly by 
Twenty-Eight Parrots) were observed beneath trees in the south of Lot 203 during 
the site inspection in March 2020. 

Forest Red-tailed Black Cockatoo Calyptorhynchus banksii naso (S1, VU)  -  Feeds 
and breeds in eucalypt and Banksia woodland from Gingin to the lower south-west.  
May occur in and around the application area. The application area contains food 
resources including Marri trees and potential nesting sites.  A small group of 8-10 
individuals was observed in Wandoo trees on the opposite side of Wandena Road 
during the site inspection March 2020. 

Black-striped Snake Neelaps calonotos (P3)  -  Inhabits dense leaf litter in Banksia 
and eucalypt woodlands with sandy soil from Lancelin south to Mandurah.  Likely to 
be present in or around the application area.  

Black-flanked Rock Wallaby Petrogale lateralis subsp. lateralis (T,  EN) – Restricted 
to parts of Cape Range, Little Sandy Desert, granite rocks in the Avon Wheatbelt, 
Kalbarri National Park and Barrow and Salisbury Islands.  Occurs on rocky habitats 
with a preference for complex caves and crevices.  Unlikely to be present in the 
application area due to the absence of suitable habitat. 

Woylie Bettongia penicillata ogilbyi (T, EN)  -  Formerly widespread species now 
restricted to six known sites in the south-west.  Inhabits open eucalypt forest, open 
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mallee woodlands and shrublands.  Unlikely to be present in the vicinity due to 
predation by foxes and cats.

Douglas’ Broad-headed Bee Hesperocolletes douglasi (T, CR) – Recently 
rediscovered in Banksia woodland at Pinjar in 2019 after being presumed extinct. 
Only previous sighting was on Rottnest Island in 1938.  Unlikely to be present in the 
application area. 

Chuditch Dasyurus geoffroii (S3, VU)  -  Occurs in a wide range of habitats including 
woodlands, dry sclerophyll forests and riparian vegetation. The application area 
provides foraging habitat and the species is likely to be an occasional visitor to the 
application area.  

Peregrine Falcon Falco peregrinus (S4)  -  A wide-ranging species that prefers 
nesting in cliff faces.  Likely to overfly the application area but would not be resident. 

Rainbow Bee-eater Merops ornatus (S3, MI)  -  A common and widespread 
migratory species that utilises a wide range of habitats, with a preference for nesting 
in open sandy ground.  The application area has few open sandy areas and is 
unlikely to provide habitat for the species. 

Fork-tailed Swift Apus pacificus (S3, MI)  -  A widespread and almost entirely aerial 
species. Likely to overfly the application area but would not be resident or 
dependent upon it. 

A short-tongued bee Leioproctus douglasiellus (CR)  -  Known from only three 
locations within the Perth metropolitan area in association with two plant species: 
Goodenia filiformis and Anthotia junciforme, neither of which are present at the site. 

Brush-tailed Phascogale Phascogale tapoatafa (P3) -  Inhabits dry sclerophyll 
forests and open woodlands with hollow-bearing trees and sparse ground cover 
between Perth and Albany.  A specimen was captured in open Tuart woodland in 
Baldivis, 23km south-west of the application area, in 2017 (Australian Ecological 
Services, 2017).  Unlikely to be present at the site due to its scarcity and the 
absence of its preferred habitat. 

Graceful Sunmoth Synemon gratiosa (P4)  - Inhabits coastal heathland on 
Quindalup dunes and banksia woodland on Spearwood and Bassendean dunes, in 
association with two species of mat-rush, Lomandra maritima and L. hermaphrodita.
Neither plant species was found in significant numbers in the application area so the 
moth is unlikely to be present. 

Inornate Trapdoor Spider Euoplos inornatus (northern Jarrah Forest) (P3) – Known 
from several locations in the northern Jarrah forest, the closest 6.5km south-east of 
the site.  May be present in uncleared areas at the site. 
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A short-tongued Bee Leioproctus contrarius (P3) – Occurs on the Swan Coastal 
Plain in association with Scaevola repens var. repens and Lechenaultia spp, neither 
of which are present at the site. 

Quenda Isoodon obesulus fusciventer (P4)  -  Inhabits dense ground cover in 
forests, woodlands and heaths, preferring areas around wetlands and damplands.  
May be present in uncleared parts of the application area although no evidence of 
presence (e.g. diggings) were observed. 

Grey Wagtail Motacilla cinerea (MI) – Breeds in northern Europe and migrates to the 
southern hemisphere, mostly Africa and Asia.  Two Western Australian records from 
near Pemberton and Northcliffe.  Unlikely to be present at the site. 

2.5.3 Black Cockatoo Habitat Assessment

Feeding Habitat 
The application area contains nine species recorded by Valentine & Stock (2008) as 
food resource species for Carnaby’s Cockatoo: Corymbia calophylla, Eucalyptus 
marginata, Xanthorrhoea preissii, Hakea lissocarpha, Mesomelaena pseudostygia, M. 
tetragona, Allocasuarina fraseriana, Banksia sessilis and Lambertia multiflora.  In most 
cases (except C. calophylla), these species are present at low density over small areas, 
so the site offers limited food resources for black cockatoos.  The large Marri trees in 
the cleared areas would be expected to provide food for black cockatoos.  Limited 
evidence of Carnaby’s Cockatoo feeding (in the form of chewed nuts) was observed in 
the south of Lot 203 during the site inspection.  

Roosting Habitat 
The EPBC Act Referral Guidelines for Black Cockatoos (DSEWPC, 2012) define black 
cockatoo roosting sites as tall trees or groups of tall trees, usually close to an important 
water source and within an area of quality feeding habitat. 

The application area contains no significant water sources and limited feeding habitat.  It 
is therefore unlikely that black cockatoos will roost in the area.  

Breeding Habitat
The DSEWPC (2012) defines black cockatoo breeding habitat as follows: 

Current breeding habitat  -  Trees of suitable species (including Marri, Jarrah and 
Wandoo) with suitably-sized hollows (generally minimum 140mm opening, 200mm 
internal width, 450mm depth). 

Potential breeding habitat  -  Trees of suitable species of size at least 500mm 
diameter at breast height (dbh) (or 300mm for Wandoo). 

360 Environmental (2015) found 126 Marri, Jarrah and Wandoo trees in Lots 202 and 
203 that met the DSEWPC (2012) definition of future breeding habitat.  None of the 
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trees contained visible hollows potentially suitable for black cockatoo nesting. BES 
(2020) found 122 trees across Lots 202-205 that met the DSEWPC (2012) size criteria, 
including 56 that contained hollows or potential hollows, of which eight appeared to be 
of a suitable size for black cockatoos.  Across the two surveys, a total of 190 trees met 
the DEWA size criteria for potential nesting habitat. 

BES inspected all potential hollows in October 2020 with a pole-mounted camera 
(Cocky Cam) supplied by Birdlife Australia.  The inspection found nine hollows in use by 
Corellas, two by Australian Kestrels and one by Kookaburras.  No evidence of current or 
previous black cockatoo nesting was found.  A large number of hollows (approximately 
15 of 56 examined) contained feral bee hives. 

Figure 9 shows a consolidated map of all potential nesting trees identified by 360 
Environmental (2015) and BES (2020). 
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3.0 CLEARING METHOD 

Clearing will be undertaken by bulldozer or wheeled loader.  The cleared vegetation will 
be mulched and stockpiled for future use in landscaping.  Larger trees (over 50cm dbh) 
will be retained within large lots and road reserves where feasible. 

Prior to clearing, a fauna capture and relocation exercise will be undertaken by a 
qualified specialist consultant to relocate any sedentary animals (e.g. snakes and 
lizards) from the application area.  During  and after clearing, monitoring of debris will be 
carried out to locate and salvage any fauna caught within the clearing operation. 

Fauna captured or salvaged during this operation will be relocated to parks or reserves 
in consultation with and by permission of the DBCA.  Any injured fauna found after 
clearing will be taken to a refuge where possible.  Any feral animals captured, as well as 
native animals that are too badly injured to recover, will be euthanased. 
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4.0 ASSESSMENT AGAINST THE CLEARING PRINCIPLES 

Development of the project area as proposed will involve the clearing of approximately 
2.42ha of Marri and Wandoo woodland in Excellent condition, 2.33ha in Very Good 
condition, 0.48ha in Good condition and 0.86ha in Degraded condition.  In addition, up 
to approximately 110 isolated native paddock trees (Marri, Wandoo and Jarrah) may be 
removed where they cannot be retained. 

a) Native vegetation should not be cleared if it comprises a high level of 
biological diversity. 

 Summary:  Proposal is not likely to be at variance to this principle.

The wording of this principle suggests that, to be regarded as having a “high level” of 
biological diversity, then the diversity of the vegetation should be relatively high 
compared to other vegetation, either of the same type or of different types. 

The vegetation surveys by 360 Environmental (2015) and Plantecology (2020) found a 
total of 103 native species within the 5.2ha of Good to Excellent vegetation in the 
application area.  These included one Priority 3 species and one possible Priority 3 
species (which could not be identified to species level). 

The five 100m2 vegetation quadrats surveyed by Plantecology (2020), all within Very 
Good or Excellent vegetation, had species richness ranging from 24 to 39 species per 
100m2, with an average and median of 31 spp/100m2.  Little comparative data is 
available in the literature, but Gibson et al. (1994) found a mean species richness of 48 
spp/100m2 for FCT 3C (possibly present at the site). 360 Environmental (2015) 
concluded that the species richness of the site was broadly typical of the vegetation 
types present. 

In summary, the biological diversity of the application area is similar to or somewhat 
below what would be expected for undisturbed vegetation of this type.  

b) Native vegetation should not be cleared if it comprises the whole or part 
of, or is necessary for the maintenance of, a significant habitat for fauna 
indigenous to Western Australia. 

Summary: Proposal is not likely to be at variance to this principle.

The application area contains about 5.2ha of vegetation in Good to Excellent condition, 
which provides high-quality habitat for native fauna.  The remainder of the site is 
Degraded to Completely Degraded and provides poor quality habitat for disturbance-
tolerant fauna.   
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The site contains potential habitat for several significant fauna species: Carnaby’s Black 
Cockatoo, Forest Red-tailed Black Cockatoo, Black-Striped Snake, Chuditch, Inornate 
Trapdoor Spider and Quenda.  Of these, only the Forest Red-tailed Black Cockatoo was 
observed near the site, while possible evidence of Carnaby’s Black Cockatoo feeding 
was found in the south of the site. 

Surveys by 360 Environmental (2015) and BES (2020) found a total of 190 trees that 
met the DEWA size criteria (0.5m dbh) for potential black cockatoo nesting habitat.  Of 
these, 56 contained visible hollows, of which eight appeared to be of a suitable size for 
black cockatoos.   

BES inspected all potential hollows in October 2020 with a pole-mounted camera 
(Cocky Cam) supplied by Birdlife Australia.  The inspection found nine hollows in use by 
Corellas, two by Australian Kestrels and one by Kookaburras.  No evidence of current or 
previous black cockatoo nesting was found.  A large number of hollows (approximately 
15 of 56 examined) contained feral bee hives.  Figure 9 shows a consolidated map of all 
potential nesting trees identified by 360 Environmental (2015) and BES (2020). 

Most of the land within 3km of the site is cleared farmland.  Further afield, there are 
large areas of publicly-owned intact native vegetation in the Gnangara-Moore River 
State Forest (3km west) and in the Avon Valley National Park (9km east). 

In summary, the application area contains high quality habitat for terrestrial fauna and a 
usable food resource for black cockatoos, but its small size and isolation mean that it is 
unlikely to be a key habitat for any species. 

c) Native vegetation should not be cleared if it includes, or is necessary for 
the continued existence of, rare flora. 

 Summary: Proposal is not likely to  be at variance to this principle.

360 Environmental (2015) and Plantecology (2020) found no Declared Rare Flora 
(DBCA) or Threatened Flora (EPBC) species in the application area.  One Priority 3 
species was identified and another may be present but could not be identified to species 
level.  It is concluded that the application area is unlikely to be significant as a habitat for 
rare flora. 
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d) Native vegetation should not be cleared if it comprises the whole or a part 
of, or is necessary for the maintenance of, a threatened ecological 
community. 

 Summary: Proposal may be at variance to this principle.

360 Environmental (2015) identified two vegetation communities (CcXp and Mps) 
totalling 1.27ha as possibly belonging to Floristic Community SCP 3c, which is listed as 
Critically Endangered at State level and Endangered at Commonwealth level.  The 
alternative assignment, FCT S18, is not listed as threatened by the State or 
Commonwealth.  The majority of the vegetation, composed of Wandoo woodlands 
(EaCcEm and EwMps), was assigned to FCT S8, which similarly is not listed as 
threatened.
A small area in the north of Lots 202 and 205 is mapped by DAWE (Commonwealth of 
Australia, 2016) as part of the Threatened Ecological Community Banksia Woodlands of 
the Swan Coastal Plain.  However, the application area contains no Banksia woodland, 
and none of the species described by DAWE as defining the community (Banksia
attenuata, B. menziesii, B. prionotes and B. ilicifolia) are present. 

e) Native vegetation should not be cleared if it is significant as a remnant of 
native vegetation in an area that has been extensively cleared. 

Summary: Proposal is not likely to be at variance to this principle.

Table 2.3 shows that the vegetation types present in the application area, and remnant 
vegetation overall, are generally well represented in the Swan Coastal Plan, the Shire of 
Chittering and within a 15km radius of the site.  All except the Beard Pinjarra 4 
vegetation community have more than 30% of their pre-European extent remaining 
locally, regionally and State-wide.  In most cases the level of secure reservation is low, 
with overall remnant vegetation within 15km the only category that exceeds 10% 
reservation.  Nonetheless, the level of representation and the relatively small area 
subject to this application suggest that the site is not a significant remnant in a heavily 
cleared landscape. 

f) Native vegetation should not be cleared if it is growing in, or in association 
with, an environment associated with a watercourse or wetland. 

Summary: Proposal is not likely to be at variance to this principle.

The application area is located on elevated dry land. The nearest mapped wetlands are 
palusplains in cleared paddocks located 160m to the south-west and 170m to the north-
east.  The application area contains no wetland-dependent or riparian vegetation. 



Proposed Clearing, Lots 202 & 203 Wandena Rd and Lots 204 & 205 Great Northern Hwy Page 21 
______________________________________________________________________________________ 

_____________________________________________________________________________________ 

 BAYLEY ENVIRONMENTAL SERVICES 

g) Native vegetation should not be cleared if the clearing of the vegetation is 
likely to cause appreciable land degradation.  

Summary: Proposal is not likely to be at variance to this principle.

Land degradation may be taken to mean erosion, salinisation, nutrient leaching or other 
events that reduce the capability of the land or other areas downgradient to support 
biological production. 

The application area is situated on elevated soils with no significant risk of salinisation.  
After clearing, the area will be developed for industrial use with low nutrient inputs and 
drainage management in line with water-sensitive urban design principles. 

h) Native vegetation should not be cleared if the clearing of the vegetation is 
likely to have an impact on the environmental values of any adjacent or 
nearby conservation area. 

Summary: Proposal is not likely to be at variance to this principle.

There are no conservation areas near the application area. The closest DBCA-managed 
lands are the Bullsbrook Nature Reserve, located 2.2km south of the application area, 
and an unnamed flora reserve located 2.8km north-west. The proposed clearing will 
have no effect on either of these reserves. 

i) Native vegetation should not be cleared if the clearing of the vegetation is 
likely to cause deterioration in the quality of surface or underground water. 

Summary: Proposal is not likely to be at variance to this principle.

After clearing, the land will be developed for industry.  The draft Muchea Industrial Park 
Structure Plan (DPLH, 2019) identifies the application area as part of Precinct 2, the 
general industry core of the Muchea Industrial Park.  Given the limited availability of 
groundwater in the industrial park, industries that establish are likely to be low water-use 
industries that generate little waste water. 

Drainage in the industrial park will be designed and managed in accordance with water-
sensitive urban design principles under the auspices of a Local Water Management 
Strategy and Urban Water Management Plans.  These will ensure that the quantity and 
quality of surface and groundwater are maintained after development.  With the removal 
of cattle and horse grazing from the site, the quality of surface runoff and groundwater is 
expected to improve.
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j) Native vegetation should not be cleared if clearing the vegetation is likely 
to cause, or exacerbate, the incidence or intensity of flooding. 

Summary: Proposal is not likely to be at variance to this principle.

The application area is situated on elevated ground which is not at risk of flooding.  As 
described above, the development of the site will be in line with an LWMS and UWMPs 
that will ensure that drainage is managed to avoid flooding. 
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Executive Summary

Biodiversity Conservation Act EPBC Act

Haemodorum loratum
Eucalyptus wandoo

Corymbia calophylla

Corymbia calophylla

Corymbia calophylla Xanthorrhoea preissii, Hibbertia
hypericoides septentrionalis Bossiaea eriocarpa Mesomelaena
pseudostygia, Caustis dioica Banksia dallanneyi dallanneyi

Allocasuarina humilis, Acacia pulchella pulchella, Desmocladus fasciculatus,
Lepidosperma asperatum Conostylis aculeata aculeata.

Eucalyptus wandoo

Eucalyptus wandoo wandoo Xanthorrhoea
preissii, Bossiaea eriocarpa Hibbertia hypericoides septentrionalis
Tetraria octandra, Banksia dallanneyi dallanneyi Lepidosperma pubisquameum

Hakea
stenocarpa, Gastrolobium acutum, Hakea lissocarpha Desmocladus fasciculatus.
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Corymbia calophylla

Eucalyptus wandoo Corymbia calophylla
Ehrharta calycina Avena barbata

Biosecurity and Agriculture Management Act
*Ehrharta calycina *Avena barbata,

Banksia attenuata, Banksia menziesii, Banksia prionotes Banksia ilicifolia.
Corymbia calophylla

Eucalyptus wandoo
Corymbia

calophylla Eucalyptus wandoo
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1 Introduction

1.1 Purpose

1.2 Existing Environment

1.3 Climate

1.4 Soils
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1.5 Conservation Significant Flora

Biodiversity Conservation Act 2016

Environment Protection and Biodiversity
Conservation Act 1999

Diuris drummondii

Thelymitra stellata
Eleocharis keigheryi
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Table 1: Threatened and Priority Flora potentially occurring within the survey area based on
database searches. (VU = Vulnerable; EN = Endangered; CR = Critically Endangered;
T = Threatened; 1 � 4 = Priority Flora Category)

Taxa PWS
Rating

EPBC Act
Category

Flowering
Period

Acacia anomala

Acacia cummingiana

Acacia drummondii subsp. affinis
Acacia pulchella

Adenanthos cygnorum . chamaephyton

Anigozanthos humilis . chrysanthus
Caustis gigas

Chamaescilla gibsonii
Chamelaucium
Cyathochaeta teretifolia

Darwinia foetida
Diuris drummondii
Drosera occidentalis
Drosera sewelliae
Eleocharis keigheryi

Eryngium pinnatifidum . palustre
Gastrolobium crispatum
Gastrolobium nudum
Grevillea althoferorum . fragilis
Grevillea candolleana
Grevillea corrugata

Grevillea curviloba . curviloba
Grevillea curviloba . incurva
Guichenotia tuberculata
Hydrocotyle lemnoides
Hydrocotyle striata
Hibbertia glomerata . ginginensis

Hypocalymma sylvestre
Hypolaena robusta

Isotropis cuneifolia . glabra
Leucopogon squarrosus . trigynus
Millotia tenuifolia . laevis

Ornduffia submersa
Oxymyrrhine coronata

Persoonia rudis
Platysace ramosissima
Schoenus capillifolius
Schoenus griffinianus

Stylidium aceratum
Stylidium paludicola
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Taxa
PWS
Rating

EPBC Act
Category

Flowering
Period

Stylidium squamellosum

Synaphea grandis
Tetraria
Tetratheca pilifera

Thelymitra stellata
Thysanotus

Verticordia lindleyi . lindleyi
Verticordia rutilastra

Verticordia serrata . linearis

1.6 Conservation Significant Communities

Eucalyptus gomphocephala � Agonis flexuosa

o Banksia attenuata � Banksia menziesii

o
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1.7 Ecological Linkages

1.8 Vegetation Complexes

Eucalyptus todtiana

Eucalyptus todtiana
Banksia attenuata Banksia menziesii Banksia ilicifolia Banksia
prionotes Corymbia calophylla

et al.
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2 Methods

2.1 Field Survey

et al

2.1 Study Limitations and Survey Effort
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Table 2: Vegetation Condition Scale (Keighery 1994)

Vegetation Condition Definition
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Table 3: Potential limitations affecting the vegetation survey

Potential limitations Constraint Comment 

Availability of contextual 
information 

No
Sufficient regional and local information was available to 

place the survey site in its environmental context. 

Competency and 
experience of the botanists 

undertaking the survey 
No

The survey was undertaken by botanists with a 
comprehensive knowledge of Southwestern Western 

Australia vegetation, with at least 15 years’ experience in 
vegetation surveys in Western Australia. 

Seasonality Minor 

The survey was undertaken in spring 2019. The rainfall in 
the three months prior to the survey was well below 

average for the area, especially in September. Maximum 
and minimum temperatures were approximately 20 higher 

than the mean. 

Adequate ground coverage 
and intensity of survey 

effort
No

The survey area was traversed on foot.  It is considered 
the survey quadrats and mapping points provided 

adequate coverage given the degraded nature of most of 
the site. 

Proportion of Flora 
identified 

No

The survey recorded an estimated 77% (chao2 estimator) 
of the plant taxa present, although this still represents 

fewer species than could be expected from an undisturbed 
system.  

Disturbance  Minor 

Part of the site has and is being used for quarrying. 
Formed access tracks and firebreaks dissect the remnant 

patches and some historic tracks are still evident. 
Drainage channels have also been constructed in the 

northern part of the site. The historic disturbances may 
have had an impact on the species richness and structure 
of the vegetation and limit some of the conclusions that 

may be drawn from the data. 

Resources No Adequate resources were available to conduct the survey. 

Access restrictions No All parts of the site were accessible  
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3 Results

3.1 Flora

3.1.1 Floristic Summary

3.1.2 Threatened and Priority Flora

Biodiversity Conservation Act EPBC Act

Haemodorum
loratum Eucalyptus
wandoo Corymbia calophylla

Haemodorum discolor

Haemodorum discolor Haemodorum loratum

Table 4: Locations of sampling plots with Haemodorum loratum (P3) present
(GDA94, Zone 50).

Plot Easting Northing

3.2 Vegetation

3.2.1 Plant Associations

Corymbia calophylla

Corymbia calophylla Xanthorrhoea preissii, Hibbertia
hypericoides septentrionalis Bossiaea eriocarpa Mesomelaena
pseudostygia, Caustis dioica Banksia dallanneyi dallanneyi

Allocasuarina humilis, Acacia pulchella pulchella, Desmocladus fasciculatus,
Lepidosperma asperatum Conostylis aculeata aculeata.
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Eucalyptus wandoo

Eucalyptus wandoo wandoo Xanthorrhoea
preissii, Bossiaea eriocarpa Hibbertia hypericoides septentrionalis
Tetraria octandra, Banksia dallanneyi dallanneyi Lepidosperma pubisquameum

Hakea
stenocarpa, Gastrolobium acutum, Hakea lissocarpha Desmocladus fasciculatus.

3.2.2 Vegetation Condition

Corymbia calophylla

Eucalyptus wandoo Corymbia calophylla
Ehrharta calycina Avena barbata

Corymbia calophylla

Eucalyptus wandoo

3.2.3 Weeds

Biosecurity and Agriculture Management Act
*Ehrharta calycina *Avena barbata,
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4 Discussion

4.1 Flora

Corymbia calophylla Eucalyptus wandoo
Haemodorum loratum

Corymbia calophylla Eucalyptus
wandoo
Haemodorum discolor

Haemodorum loratum.

4.2 Plant Communities

Banksia attenuata, Banksia menziesii, Banksia prionotes Banksia ilicifolia.
Corymbia calophylla

Eucalyptus wandoo

Corymbia calophylla Corymbia calophylla
Xanthorrhoea preissii Bossiaea eriocarpa

Corymbia calophylla
Eucalyptus wandoo

Eucalyptus todtiana
et al.
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5 Summary

Haemodorum loratum Corymbia
calophylla Eucalyptus wandoo
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Plates



Plate 1: View of Eucalyptus wandoo woodland (Plot M01).

Plate 2: Another view of Eucalyptus wandoo woodland at Plot 2.



Plate 3: View of �Completely Degraded� at Plot M03.

Plate 4: View of rehabilitation area in the northern section of the site.



Plate 5: View of Corymbia calophyllawoodland at Plot M05.

Plate 6: View of Eucalyptus wandoowoodland at Plot M06.



Plate 7: View of Eucalyptus wandoowoodland at Plot HS01.



Appendix A
List of flora recorded within the survey area









Appendix B

Sampling plot raw data

NB: Only taxa recorded within sampling plots included in table.







Appendix C

Sampling Plot Environmental Data and Vegetation Structural Data





Appendix B 

Consolidated Flora 
Species List 



Lots 202-203 Wandena Rd and Lots 204-205 Great Northern Highway, Muchea
Consolidated Flora Species List
From 360 Environmental (2015) and Plantecology (2020)

Native Taxa

Acacia applanata
Acacia lasiocarpa subsp. sedifolia
Acacia pulchella var. pulchella
Acacia saligna
Agrostocrinum hirsutum
Agrostocrinum scabrum
Allocasuarina fraseriana
Allocasuarina huegeliana
Allocasuarina humilis
?Amphipogon debilis
Anigozanthos manglesii
Austrostipa ?hemipogon
Austrostipa elegantissima
Banksia armata var. armata
Banksia bipinnatifida subsp. multifida
Banksia dallanneyi var. dallanneyi
Banksia nivea
Banksia sessilis
Billardiera ?variifolia
Billardiera fraseri
Bossiaea eriocarpa
Burchardia congesta
Calothamnus sanguineus
Cassytha glabella
Caustis dioica
Comesperma ciliatum
Conostylis aculeata subsp. aculeata
Conostylis sp.
Corymbia calophylla
Cristonia biloba subsp. biloba
Cyathochaeta sp.
Dampiera alata
Dampiera linearis
Daucus glochidiatus
Daviesia decurrens
Daviesia hakeoides subsp. hakeoides
Daviesia preissii
Daviesia triflora
Desmocladus fasciculatus
Desmocladus flexuosus
Dillwynia laxiflora
Eucalyptus accedens
Eucalyptus marginata
Eucalyptus wandoo subsp. wandoo
Gastrolobium acutum
Gastrolobium capitatum



Glischrocaryon aureum
Gompholobium marginatum
Gonocarpus cordiger
Goodenia caerulea
Grevillea synapheae
Haemodorum discolor
Haemodorum loratum (P3)
Hakea lissocarpha
Hakea stenocarpa
Hakea undulata
Hibbertia hypericoides subsp. septentrionalis
Hibbertia sp.
Hibbertia spicata subsp. spicata
Hypocalymma angustifolium
Hypocalymma robustum
Isopogon asper
Lambertia multiflora var. darlingensis
Laxmannia ramosa subsp. ramosa
Lechenaultia biloba
Lechenaultia sp.
Lepidosperma asperatum
Lepidosperma leptostachyum
Lepidosperma pubisquameum
Lepidosperma sp.
Lomandra caespitosa
Lomandra hermaphrodita
Lomandra preissii
Lomandra sericea
Lomandra sonderi
Macrozamia riedlei
Marianthus drummondianus
Melaleuca clavifolia
Melaleuca sp.
Mesomelaena graciliceps
Mesomelaena pseudostygia
Mesomelaena tetragona
Neurachne alopecuroidea
Opercularia vaginata
Patersonia juncea
Petrophile macrostachya
Petrophile striata
Phyllanthus calycinus
Pimelea imbricata var. piligera
Pultenaea reticulata
Rytidosperma setaceum
Scaevola glandulifera
Stirlingia latifolia
Stylidium affine
Stylidium piliferum
Stylidium purpureum
Tetraria octandra
Tetratheca nuda
Thomasia foliosa
Trichocline spathulata



Tricoryne elatior
Trymalium angustifolium
Xanthorrhoea preissii

Introduced Taxa

*Avena barbata
*Briza maxima
*Chamaecytisus palmensis
*Cynodon dactylon
*Ehrharta calycina
*Eragrostis curvula
*Gladiolus caryophyllaceus
*Hypochaeris glabra
*Lupinus sp.
*Lysimachia arvensis
*Romulea rosea
*Ursinia anthemoides


