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1 Introduction 

1.1 Background 
360 Environmental Pty Ltd (360 Environmental) was commissioned by All Track WA Pty Ltd (All 
Track) to prepare a Native Vegetation Clearing Permit (NVCP) application for Lot 1, Wannamal 
Road West, Boonanarring (Study Area). Boonanarring is situated approximately 89 km north 
northeast of Perth in the Shire of Gingin, Western Australia. The nearest town site to the location 
is Gingin. The application is to support the clearance of 13.76 ha of vegetation for the 
development of a gravel quarry (the Impact Area).  

Under Section 51C of the State Environmental Protection Act 1986 (EP Act), clearing of any native 
vegetation requires an approved clearing permit, unless an exemption applies. Exemptions 
generally apply to small areas of vegetation cleared for maintenance/ fire issues, or for proposals 
that have already been assessed by the Environmental Protection Authority (EPA) or 
Department of Water, Environment and Regulation (DWER) through a separate process. 
Exemptions do not apply to the proposed clearing, therefore an NVCP is required before clearing 
can commence. 

Ecological surveys were undertaken in February 2020 and identified minimal constraints to be 
considered in the impact assessment and mitigation process. A second round of surveys were 
undertaken in October 2020 (botanical) and in September 2020 (fauna). Early consultation with 
DWER and the Federal Department of Agriculture, Water and Environment (DAWE) resulted in 
some additional targeted work being undertaken within and area surrounding the Study Area.  

1.2 Definitions 
In this document, the following terms are defined as: 

• Impact Area: the 13.76 ha area proposed for clearing 

• Study Area: the general area covered by the Impact Area, and the areas being retained, 
approximately 20.28 ha (Figure 1). 

1.3 Responsible Applicant  
All Track WA is responsible for the implementation of the clearing described within this 
document. Correspondence relating to this NVCP application should be addressed to: 

 Robert Morris 

 Alltrack WA Pty Ltd  

 P O Box 136 

 Gingin WA 6503 

 Email:  rob@alltrackwa.com.au, admin@alltrackwa.com.au,  

mailto:rob@alltrackwa.com.au
mailto:admin@alltrackwa.com.au
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 Phone: 0427922201 

Please CC:  

 Fiona Bell  

 360 Environmental Pty Ltd  

 10 Bermondsey Street  

 West Leederville WA 6007 

 Email: fbell@slrconsulting.com 

 Phone: (+618) 93888360 

mailto:fbell@slrconsulting.com
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2 Site Overview  

2.1 Climate 
The most representative long-term official Bureau of Meteorology weather station currently 
operating near the Study Area is Gingin Aero (Station Number 9178), located approximately 
32.4 km south. The average maximum temperature of the area is 25.7°C whilst the minimum is 
11.1°C. The number of days the area receives rainfall per year is 99.2 and the average amount 
of rainfall received per year is 620.7 mm. 

 

Graph 1: Long-term monthly average rainfall and maximum and minimum temperatures 
from 1996 to 2021 March (BoM2021) 
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2.2 Bioregion 
The Study Area is located within the Swan Coastal Plain bioregion of the Interim Biogeographic 
Regionalization of Australia (IBRA) and within the Dandaragan Plateau (SWA1) subregion. The 
Dandaragan Plateau subregion is bordered by the Dandaragan and Derby Faults. It is made up 
of cretaceous marine sediments mantled by laterites and sands. The vegetation is characterized 
by Marri woodland, Jarrah and Marri woodland, Banksia low woodland and scrub-heaths on 
gravelly sandplains and laterite pavement (Desmond 2001). 

2.3 Topography 
Regional topography contours indicate the range within the Study Area is between 231m AHD 
as the lowest and 264m AHD as the highest point (Landgate, 2021).  

2.4 Surface Geology and Soil Land Systems  
Soil-landscape system mapping of Western Australia describes broad soil and landscape 
characteristics from regional to local scales. Most of the Impact Area is within the Dandaragan 
System, characterized as subdued dissected lateritic plateau, undulating low hills and rises with 
narrow alluvial plains. With variable deep sands and sandy gravels plus minor earths, duplexes 
and clays and marri woodlands and shrublands (Department of Agriculture and Food WA, 2012). 
The Study Area is also bordered by the Capitella System characterized as subdued stripped 
lateritic plateau, undulating to gently undulating low rises with gently undulating plain including 
dunes with pale and yellow deep sands, sandy gravels, some duplex from sandstones plus 
alluvial and aeolian deposits (Department of Agriculture and Food WA, 2012). The Study Area is 
then systematically divided further into two land subsystems (Figure 2):  

• 222Da: Undulating to rolling rises with breakaways. Areas dominated by duricrust (rock 
outcrop). 

• 222Cp: Drainage depressions and sand rises. Yellow deep sand. 

The 1:1,000,000 surface geology mapping indicates the geology of the Study Area falls within 
the ferruginous duricrust 38498 surface geology unit, which is characterized by Pisolitic, nodular 
or vuggy ferruginous laterite; some lateritic soils; ferricrete; magnesite; ferruginous and siliceous 
duricrusts and reworked products, calcrete, kaolinised rock, gossan; residual ferruginous 
saprolite (Geoscience Australia, 2008). 

2.5 Biological Environment  

2.5.1 Broad Vegetation Types  

Mapping of the vegetation of the Swan Coastal Plain region which included the Study Area was 
completed on a broad scale (1:1,000,000) by (Beard 1981). These vegetation units were later re-
assessed by Shepherd, Beeston, and Hopkins (2002) to account for clearing in the intensive land 
use zone, dividing some larger vegetation units into smaller units.  
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Gingin 1027 is mapped over the entire Study Area. Gingin 1027 is described as low forest, 
woodland, or low woodland with scattered trees: Jarrah (Eucalyptus marginata), Banksia 
(Banksia spp.) or Casuarina (Allocasuarina spp.). The vegetation type is described below and its 
representation across the state, bioregion and local government authority is shown in Table 1. 

Table 1: Broad Vegetation Types Within the Study Area, the State and Regional 
Representation (Department of Biodiversity, Conservation and Attractions, DBCA) 

Vegetation 
Type  

Pre-European 
Extent (HA)  

Current Extent 
(HA)  Remaining (%)  

Current Extent 
Managed in 
DBCA Lands 

(%)  

Vegetation Type in Western Australia  

1027 39,809.21 23,462.16 58.94 21.68 

Vegetation Type in Swan Coastal Plain bioregion  

1027 39,534.38 23,367.69 59.11 21.83 

Vegetation Type in Dandaragan Plateau subregion  

1027 39,268.58 23,197.04 59.07 21.76 

Vegetation Type in the Shire of Gingin  

1027 27,632.97 17,871.98 64.68 24.80 

2.5.2 Environmentally Sensitive Areas  

Environmentally Sensitive Areas (ESAs) are declared to prevent degradation of important 
environmental values such as Threatened flora, TECs or significant wetlands. Exemptions 
contained in the Environmental Protection (Clearing of Native vegetation) Regulations 2004 for 
low impact land clearing do not apply in ESAs and a clearing permit is required.  

No ESAs are identified across the Study Area. The closest ESA to the impact area is located 
approximately 1.5 km to the northeast within Lot 1 (DWER, 2018a) (Figure 3). Two other ESAs 
are mapped within the Impact Area to the north northwest of approximately 2.5 km and 3.3 km 
respectively.  

2.5.3 Conservation Areas  

The Study Area is not mapped within a Bush Forever Sites (Department of Planning 2014). There 
are no Bush Forever Sites within a 20 km radius of the Study Area.  
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The Study Area is located directly north of the Boonanarring Nature Reserve vested under the 
Conservation Commission of Western Australia for the purpose of Conserving Flora and Fauna 
(Figure 3) (DBCA, 2017). Boonanarring Nature Reserve is a ‘C’ class reserve of approximately 
9250 ha, with connections to 10,000 ha of protected remnant vegetation in Moore River Nature 
Reserve. The reserve provides a sustainable habitat for small native mammals including P. 
albocinereus, Sminthopsis sp(p). and T. rostratus, most likely due to its large area of remanent 
vegetation encompassing many habitat types (Moore et al 2016). The reserve supports two 
listed TECs and 22 listed threatened species (DBCA, 2017).  

2.5.4 Hydrology and wetlands  

No surface water features are mapped within the Study Area (DWER2016). The Study Area is 
not within a mapped 100 Year ARI Floodplain Area. 

Several minor, non-perennial watercourses, swamps, marsh areas and earth dams are mapped 
surrounding the Study Area to the north and east as shown in Figure 4 (DWER,2016).  

No geomorphic wetlands are mapped within the Study Area (DBCA, 2017c). Lot 5549 contains 
three Conservation Category Wetlands (CCWs) and three Resource Enhancement Wetlands 
(REWs). These wetlands and their proximity to the Study Area are listed below and shown in 
Figure 4 (DBCA 2017d): 

• REW (11214) 1.0 km to the east of the Study Area  

• CCW (11212) 1.2 km to the northeast of the Study Area  

• REW (11213) 1.4 km to the east of the Study Area  

• CCW (11211) 2.5 km to the north of the Study Area  

• REW (10948) 3.1 km to the northwest of the Study Area 

• CCW (11209) 3.3 km to the northeast of the Study Area. 
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3 Assessment Methodology  

3.1 Desktop Assessment  
An initial desktop assessment was undertaken in 2019 which included a review of current and 
relevant tenure and land ownership details, literature sources, databases with a search buffer 
of 10 km, and GIS information to determine: 

• Possible environmental survey and approvals requirements 

• The location of areas with minimal environmental sensitivities/constraints and any 
highly constrained areas. 

Priority Ecological Communities (PEC) and TEC within the Swan Coastal Plain bioregion were 
examined to determine if any corresponded with the Study Area. In addition, paid DBCA 
searches, a NatureMap search and an EPBC Protected Matters Search (PMST) were undertaken 
to identify the potential for Threatened and Priority species and Matters of National 
Environmental Significance (MNES) to occur within or surrounding the Study Area (Department 
of the Environment and Energy 2019). These database searches are described in Table 2. 
Conservation significant flora and fauna species identified from the desktop assessment were 
further examined to determine a likelihood of occurrence both prior and post the 2019 field 
survey.  

Table 2: Database Searches of the Study Area  

Database Name Date Received Search Target Search Area 

Threatened and Priority Ecological 
Communities database (DBCA2019b) 25 July 2019 Listed TECs and 

PECs 10 km radius 

Threatened and Priority Flora 
Database (TPFL) (DBCA2019c) 17 July 2019 Threatened 

and Priority 
Flora 

10 km radius 

Western Australian Herbarium flora 
(DBCA2019d) 17 July 2019 10 km radius 

DBCA Black Cockatoo Records 
(DBCA2019e) 12 July 2019 Black Cockatoo 

Records 

20 km radius 
(DBCA 
recommended) 

NatureMap (DBCA2019f) 11 July 2019 

Threatened 
and Priority 
Flora and 
Fauna 

10 km radius 

Protected Matters Search Tool (PMST) 
(Department of the Environment and 
Energy 2019) 

11 July 2019 

Threatened 
and Priority 
Flora and 
Fauna 

10 km radius 
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3.2 Flora and Vegetation Survey 
360 Environmental undertook a detailed single season flora and vegetation survey on 6 
September 2019 by botanist Shenaye Hummerston (Flora licence number FB62000125) 
(Appendix A). The field survey included an assessment of three quadrats for each vegetation 
type, mapping notes, vegetation condition notes and mapping, opportunistic flora collections 
and observations. The vegetation survey was completed across a Study Area of 20.28 ha 
including an Impact Area of13.76 ha Impact Area with the following objectives: 

• Conduct a desktop study and background research, investigating relevant literature, 
databases, and spatial datasets to determine the environmental values, species of 
conservation significance and any potential issues, such as PEC and TECs that may be 
present 

• Conduct a detailed single season flora and vegetation survey 

• Develop a full species inventory containing all species located within the Impact Area 

• Development of maps showing, condition, vegetation communities, locations of any 
threatened and priority species, significant communities, quadrat locations, invasive 
species, and background information 

• Produce a flora, vegetation, and fauna report of the target area. 

3.3 Targeted Flora Assessment  
The targeted survey for threatened flora was carried out by Brian Morgan (Principal Botanist) 
and Susan Downes (Botanist) on 26 to 28 October 2020. The Study Area was traversed on foot, 
targeting conservation significant species by walking transects within the Area. The targeted 
species included: 

• Two Endangered Orchids: 

○ Thelymitra stellata (EN) –Star Sun Orchid 

○ Thelymitra dedmaniarim (EN) –Cinnamon Sun Orchid. 

• Other conservation significant flora, including but not limited to: 

○ Banksia mimica (EN) 

○ Goodenia arthrotricha (EN) 

○ Conospermum densiflorum subsp. unicephalatum (EN). 
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The survey was conducted in accordance with the EPA requirements for environmental surveys 
and reporting for flora surveys in Western Australia where relevant, and as documented in: 

• Western Australia: Technical Guidance – Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA, 2016) 

• Federal: Matters of National Environmental Significance impact guidelines 1.1 
Environment Protection and Biodiversity Conservation Act 1999 (DoE, 2013) and 
DAWE’s (2013) Draft survey guidelines for Australia’s threatened orchids. 

3.4 Black Cockatoo Habitat Assessment  
The Black Cockatoo Habitat Assessment was undertaken on 6 and 13 September 2019 by 
Ecologist Evan Webb. Any trees meeting the following criteria for potential breeding habitat 
were recorded using the Fulcrum mobile data-collection application: 

• Native trees (e.g. Jarrah, Tuart, Marri, Wandoo and Salmon Gum) 

• Diameter at breast height (DBH) of greater than 500 mm (greater than 300 mm for 
Wandoo and Salmon Gum) regardless of the presence or absence of hollows (DBH is 
measured approximately 1.3 meters from the ground) 

• Any trees containing hollows (observed from the ground), which were then categorised 
as:  

○ Hollows with an estimated opening diameter of less than 120 mm 

○ Hollows with an estimated opening diameter of greater than 120 mm and therefore 
have the potential to be used by Black Cockatoos for breeding. 

The Black Cockatoo assessment involved assessing the habitat for tree and shrub species known 
to be important dietary items e.g. Marri and Banksia sp. as outlined within the referral and 
revised draft referral guidelines. It also included looking for:  

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

• Opportunistic observations of Black Cockatoos foraging or utilising the Study Area. 

Whilst undertaking the assessment any evidence of roosting or areas identified as having high 
roosting potential were identified, recorded, and mapped. 

3.5 Black Cockatoo Hollow Assessment  
A black cockatoo hollow inspection of the Studyt Area was undertaken by Principal Ecologist 
Greg Harewood from 25-27 September 2020. Following consultation with the Department of 
Agriculture, Water, and the Environment (DAWE) and the DWER in 2020 to discuss the proposed 
quarry after the initial survey work was completed. Both DAWE and DWER advised a Black 
Cockatoo hollow assessment should be undertaken to better understand the potential impact 
to breeding habitat. DAWE advised the assessment should include the number of hollows, 
hollow size, and evidence of use as a minimum. A drone was utilised to view and assess 72 trees 



3389AD_Rev1 
NVCP Supporting Documentation 
Twin Rivers 
All Track WA 

 

 

360 Environmental Pty Ltd 10 

identified in the habitat assessment (360 Environmental 2020) as containing hollows that may 
be suitable for Black Cockatoo breeding. The parameters recorded for each tree included: 

• Number of hollows 

• Type (chimney, spout, side entry) 

• Entrance size (<10, 10 – 15, 15 – 20 or 20+ cm) 

• Field assessment (no hollow, unsuitable hollow, appears suitable – no signs of use, 
chewed/chipped hollow, confirmed nest hollow, undecided – review pictures). 

Photographs were taken of each hollow and assessed for the suitability for use by Black 
Cockatoos. An assessment of the vegetation type at the Offset Sites was undertaken in spring 
2020 and is reported in 360 Environmental (2020a). That survey data was used to assess the 
quality of foraging habitat for Black Cockatoos at the Offset Sites. 
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4 Results 

4.1 Desktop Assessment Results 

4.1.1 Flora and Vegetation Survey  

The Detailed Flora and Vegetation Survey and Black Cockatoo Habitat Assessment (360 
Environmental 2020) desktop assessment identified populations of 48 conservation significant 
species occurring within 10 km of the Survey Area, which was comprised of:  

• 17 Threatened Flora species  

• One Priority 1 species 

• Seven Priority 2 species  

• 14 Priority 3 species  

• Nine Priority 4 species. 

The desktop assessment identified three Threatened Ecological Communities as likely to occur 
within the Survey Area: 

• Banksia Dominated Woodlands of the Swan Coastal Plain IBRA Region (Banksia WL SCP) 

• Swan Coastal Plain Banksia attenuata - Banksia menziesii woodlands (SCP23b) 

• Banksia ilicifolia woodlands (SCP22). 

4.1.2 Likelihood Occurrence  

A likelihood of occurrence assessment was undertaken and determined 16 conservation 
significant species as having a high likelihood of occurrence, seven conservation significant 
species as having a medium likelihood of occurrence, seven conservation significant species as 
having a medium likelihood of occurrence, 23 conservation significant species as having a low 
likelihood of occurrence. 

4.1.3 Black Cockatoo Habitat  

The Study Area occurs within the known breeding distribution of the Carnaby’s Black Cockatoo 
(EN) (Department of Sustainability Environment Water Population and Communities, 2012; 
Department of the Environment and Energy 2017). The DBCA database search returned 110 
records of the species within a 20 km radius of the Study Area, 96 of which occurred in the past 
decade (DBCA 2019). Confirmed Carnaby’s breeding areas occur approximately 12 km northwest 
of the Study Area and 25 km southeast of the Study Area. There was one confirmed Carnaby’s 
roost site, which occurs approximately 20 km south of the Study Area. 
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The Study Area occurs approximately 15 km north of the modelled distribution of the Forest 
Red-tailed Black Cockatoo (VU) (Department of Sustainability Environment Water Population 
and Communities 2012; Department of the Environment and Energy 2017). Given the mobility 
of the species, it may potentially occur within the Study Area. The DBCA database search 
returned one record of the species within a 20 km radius of the Study Area which occurred in 
the past decade (DBCA, 2019). 

The Baudin’s Black Cockatoo (VU) is unlikely to occur within the Study Area based on modelled 
distribution (Department of Sustainability Environment Water Population and Communities 
2012; Department of the Environment and Energy 2017). The DBCA database search did not 
return any records of the species (DBCA 2019). 

4.2 Survey Results  

4.2.1 Detailed Flora and Vegetation Survey 2019 

The survey recorded a total of 49 taxa from 19 families across 37 genera. The most dominant 
families were Orchidaceae (eight species) and Fabaceae (six species). The least dominant genus 
was Hibbertia (four species) (360 Environmental 2020).  

4.2.1.1 Flora of Conservation Significance  

No Threatened flora species pursuant to the EPBC Act and/or gazetted as Threatened Flora 
pursuant to the BC Act 2016 were recorded during the survey. 

Two Priority species as listed by DBCA Lasiopetalum venustum (P3) and Synaphea grandis (P4) 
were recorded within the Impact Area.  

4.2.1.2 Introduced Flora  

No introduced flora species were recorded within the Impact Area. 

4.2.1.3 Vegetation Type and Condition 

One vegetation type was identified to occur across the Study Area, covering 20.28 ha. EmBsXp 
is described as Eucalyptus marginata – Corymbia calophylla woodland over shrubland of Banksia 
sessilis over sparse shrubland of Xanthorrhoea preissii. This vegetation occurred on grey sands 
on the upper slopes and crest of the laterite ridge (Figure 6). 

The vegetation condition within the Survey Area ranges from Good to Very Good condition 
(Figure 7). The majority of the Impact Area was in Good condition (91%) in accordance with EPA 
(2016) Vegetation Condition Scale. Disturbances include historic logging and burning. In 
summary, condition across the Study Area consisted of: 

• Very Good: 1.65 ha, 8% 

• Good: 18.40 ha, 91% 

• Completely Degraded (cleared): 0.23 ha, 1% (360 Environmental, 2020). 
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4.2.2 Black Cockatoo Habitat Assessment 2019 

4.2.2.1 Breeding Habitat 

The 2019 field survey identified 190 Black Cockatoo potential breeding trees with a DBH of 
greater than 500mm within the Study Area. The trees comprised of 134 Jarrah trees (Eucalyptus 
marginata), 52 Marri trees (Corymbia calophylla), and four stages (dead trees) (360 
Environmental 2020).  

A total of 306 hollows were recorded within 101 trees based on visualisation using binoculars 
from the ground (some trees contained multiple hollows). Of these, 162 hollows with a diameter 
greater than 120mm were recorded within 72 trees. These trees were 59 Jarrah (Eucalyptus 
marginata), 15 Marri (Corymbia calophylla) and 2 stags. No evidence of hollows currently being 
used for Black Cockatoo breeding was observed within the Study Area during this survey. 

4.2.2.2 Foraging Habitat 

The 2019 Black Cockatoo foraging assessment identified a total of 13.76ha of Black Cockatoo 
foraging habitat within the Impact Area, consisting of Marri and Jarrah woodland over a 
midstorey of Banksia sessilis. 

Evidence of Carnaby’s Black Cockatoo foraging was recorded at five locations within the Impact 
Area, all of which were chewed Marri nuts. 

4.2.2.3 Roosting Habitat 

No evidence of Black Cockatoo roosting was observed within the Impact Area. The Jarrah and 
Marri within the Impact Area is considered suitable roosting habitat. 

4.2.2.4 Sightings  

There were no sightings of Carnaby’s Black Cockatoos within the Impact Area, however one was 
sighted 60 m south of the Study Area. 

4.2.3 Follow-up Black Cockatoo Habitat Assessment 2020 

4.2.3.1 Breeding Habitat 

The 72 trees identified as potential breeding trees in 2019 were re-surveyed via drone within 
the Impact Area. The 72 trees supported 167 hollows, 98.2% of which were determined to be 
unsuitable for Black Cockatoos when surveyed. Three trees (one Jarrah and two Marri) were 
found to have suitable hollows of which one contained one suitable hollow with visible chew 
marks (potential nest hollow). These three significant trees will be protected by an exclusion 
zone with a radius of 50 m (Figure 8).  
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4.2.3.2 Foraging Habitat  

Black Cockatoo foraging habitat was mapped by 360 Environmental in September 2019 at the 
Impact Area (360 Environmental 2020), and in spring 2020 (360 Environmental 2020a). The 
vegetation mapping was interpreted by Ecologist Evan Webb to determine its value for Black 
Cockatoos. Approximately 91% of the surveyed area was mapped as having Very High-quality 
foraging habitat.  In addition to protecting the hollows, the exclusion zone around the three 
significant trees also protects 2.07 ha of foraging habitat. 
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5 Environmental Management Measures  
To minimize the risk of impact from the activities associated with the Proposal, the following 
environmental management measures will be implemented: 

• The proposal has been designed to avoid the three trees containing potential Black 
Cockatoo nesting hollows. An exclusion zone with a radius of 50 m has been applied to 
the three trees, protecting those trees and 2.07 ha of foraging habitat surrounding the 
trees. 

• An exclusion zone of 40 m between the main road and the impact site to manage the 
visual impacts from the operational site and reduce the amount of native vegetation 
loss.  

• Induction of all contractors and/or internal personal undertaking the clearing in 
accordance with All Track WA procedures. GPS coordinates of clearing permit area to be 
supplied to contractor. 

• The Proposal has been designed to use an existing cleared access track as the access 
road, rather than creating new tracks in order to limit unnecessary clearing of native 
vegetation. 

• Dieback and weed control will be in place to minimise the risk of spread or introduction 
of dieback or new weed species. 

• Prior to clearing and earthworks commencing within the clearing permit area, the area 
will be clearly delineated (by barrier tape or star pickets) to ensure that no clearing 
occurs beyond the permitted area. 

• Vegetation clearing will be scheduled to occur immediately before planned earthworks 
and construction to minimise the potential for dust, where practicable. 

• No clearing will be undertaken during the black cockatoo breeding season and all 
hollows will need to be checked before removal. 

• Rehabilitation and restoration of the land post extraction life will be implemented on 
site. 
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6 Assessment Against the Ten Clearing Principles  
The proposed clearing of 13.76 ha has been assessed against the Ten Clearing Principles as defined in DER’s Guide to Assessment: Clearing of Native 
Vegetation Under the EP Act, considering the current extent and condition of the native vegetation on the site. The assessment is presented in Table 3 

Table 3: Assessment Against the 10 Clearing Principles  

Principle Assessment Outcome  

Principle (a) – Native 
vegetation should not be 
cleared if it compromises 
a high level of biological 
diversity 

A database search with a 10 km buffer from the centre of the site and subsequent likelihood 
assessment was undertaken and identified 48 conservation significant species potentially occurring 
within 10 km of the Study Area. Of these, 17 are Threatened flora species, one is a Priority 1 species, 
seven are Priority 2 species, 14 are Priority 3 species and nine are Priority 4 species.  
A search of the DBCA database and EPBC PMST for TECs and PECs identified three Threatened 
Ecological Communities as likely to occur within the Impact Area:  
• Banksia Dominated Woodlands of the Swan Coastal Plain IBRA Region (Banksia WL SCP) 
• Swan Coastal Plain Banksia attenuata - Banksia menziesii woodlands (SCP23b) 
• Banksia ilicifolia woodlands (SCP22). 
A survey conducted for the Site recorded a total of 49 taxa from 19 families across 37 genera within 
13.76 ha. The most dominant families were Orchidaceae (eight species) and Fabaceae (six species). 
The most dominant genus was Hibbertia (four species).  
No Threatened flora species pursuant to the EPBC Act and/or gazetted as Threatened Flora pursuant 
to the BC Act 2016 were recorded during the survey. Two priority species as listed by the DBCA; 
Lasiopetalum venustum (P3) and Synaphea grandis (P4) were recorded within the Impact Area. 
One vegetation type was identified to occur across the Study Area, covering 20.28 ha. EmBsXp is 
described as Eucalyptus marginata - Corymbia calophylla woodland over shrubland of Banksia 
sessilis over sparse shrubland of Xanthorrhoea preissii.  
The vegetation condition in the Study Area ranges from Completely Degraded to Very Good, with the 
majority of the Study Area in Good condition (91%). Disturbances included historic logging and 
burning. In summary, the vegetation condition across the Study Area consisted of: 

Proposed clearing of 
13.76 ha is unlikely to 
be at variance with this 
principle. 
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Principle Assessment Outcome  

• Very Good: 1.65 ha, 8% 
• Good: 18.40 ha, 91% 
• Completely Degraded: 0.23 ha, 1% 
Due to the presents of a similar environment adjacent to the Impact Area, species identified during 
the survey area are likely present in the proposed surrounding areas. No Threatened flora species 
were identified in the Impact Site.  The proposed clearing is not likely to be at variance with the 
principle due to the presents of similar vegetation and fauna condition in the local area which 
reduces the impact caused by the proposed clearing.   

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

The desktop fauna search suggests that two species may potentially occur on the Impact Site, 
Carnaby’s cockatoo (En) and the Red-Tailed Black Cockatoo (Vu). The Study Area occurs within the 
known breeding distribution of the Carnaby’s Black Cockatoo. The DBCA database search returned 
96 records of the species within a 20 km radius of the target area within the last decade. Known 
Carnaby breeding areas occur 12 km northwest and 25 km south of the Study Area. One confirmed 
Carnaby roost site occurs approximately 20 km south of the Study Area.  
A targeted habitat assessment and tree hollow inspection for the site identified 72 trees containing 
hollows that may be suitable for Black Cockatoo breeding. Of the 72 trees, a total of three trees (one 
jarrah and two Marri) contained hollows with appropriate internal and external dimensions to 
facilitate Black Cockatoo breeding. Of the three trees, one marri contained a potential nest hollow 
displaying chew mark, indicating use by Black Cockatoos. The other Marri and Jarrah tree each 
contained one suitable hollow but showed no signs of use by Black Cockatoos.  
Vegetation mapped across Impact Site is suitable for Black Cockatoo foraging habitat. It can be 
described as Eucalyptus marginata – Corymbia calophylla woodland over shrubland of Banksia 
sessilis over sparse shrubland of Xanhorhoea preisii. The vegetation condition ranges from 
Completely Degraded to Very Good. The majority of the Study Area was in Good condition (91%), 
with the quality of the foraging habitat mapped as Very High.  
Evidence of Black Cockatoo foraging was recorded at five locations within the Study Area, all of 
which were chewed Marri nuts. This in conjunction with the dominant flora species that are known 
foraging species for Black Cockatoos demonstrates the Study Area is value as a foraging site. There 

Proposed clearing of 
13.76 ha is unlikely to 
be at variance with this 
principle. 
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Principle Assessment Outcome  
were no sightings of Carnaby’s Black Cockatoos within the Study Area, however one was sighted 60 
m south of the Study Area.  
Although no evidence of roosting was observed within the Study Area, any large trees have the 
potential to be used for roosting by Black Cockatoos. 
The proposed clearing of 13.76 ha of Very High-quality foraging habitat has been designed to avoid 
clearing of the three breeding significant trees and a 50 m diameter buffer will be implemented 
around each tree.  
The vegetation clearing area exceeds the threshold of 1 ha as identified by the EPBC act referral 
guidelines for three threatened Black Cockatoo species. The local significance of the impact is 
lessened, however, due to the presence of extensive amounts of foraging (predominantly Banksia) 
habitat in the adjacent (and protected) Boonanaring Nature Reserve, and nearby Bartlett’s Well 
Reserve (360 Environmental 2013). Identified black cockatoo breeding trees have been retained 
onsite and a 50m buffer around the trees for protection. Considering the proposed management 
measures and similar surrounding environments which support black cockatoo foraging and 
breeding habitat the proposed clearing is unlikely to be at variance with this principle.   

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

A desktop review of database searches identified Andersonia gracilis (T), Banksia mimica (T), 
Chamelaucium sp. Gingin (T), Conospermum densiflorum subsp. Unicephalatum (T), Drakaea elastica 
(T), Eucalyptus leprophloia (T), Eucalyptus recta (T), Eucalyptus x balanites (T), Goodenia arthrotricha 
(T), Grevillea curviloba subsp. Incurve (T), Paracaleana dixonii (T), Thelymitra dedmaniarum (T), 
Thelymitra stellate (T), Anigozanthos viridis subsp. Terraspectans (T), Diuris drummondii (T), 
Eleocharis keigheryi (T), Ptychosema pusillum (T) as potentially occurring within the site.  
Two DBCA priority species, Lasiopetalum venustum (P3) and Synaphea grandis (P4), were recorded 
within the Study Area. The site survey (2019) and targeted survey for threatened flora (2020) 
recorded No Threatened flora species pursuant to the EPBC Act and/or gazetted as Threatened Flora 
pursuant to the BC Act were recorded during the survey. Due to the lack of records of Threatened 
flora species in the Impact area, the proposed clearing is considered to be unlikely at variance with 
this principle. 

The Proposal is 
unlikely to be at 
variance with this 
principle. 
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Principle Assessment Outcome  

Principle (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 (TEC). 

One vegetation type was identified to occur across the Study Area, covering 20.05 ha. EmBsXp is 
described as Eucalyptus marginate – Corymbia calophylla woodland over shrubland of Banksia 
sessilis over sparse shrubland of Xanhorhoea preisii. This vegetation occurred on grey sands on the 
upper slopes and crest of the laterite ridge.  
The vegetation, EmBsXp, ranged from Completely Degraded to Very Good condition in accordance 
with EPA (2016) Vegetation Condition Scale (360 Environmental, 2020). No Threatened flora species 
pursuant to the EPBC Act and/or gazetted as Threatened/Declared Rare Flora pursuant to the BC Act 
were recorded during the survey.  
Vegetation association EmBsXphas been determined to have affiliation with FCT SCPS18 which is not 
listed as a PEC or a TEC by DBCA or listed under the EPBC Act (360 Environmental, 2020). There are 
no mapped TECs within 10 km of the study area. The clearing of the proposed land will not 
compromise the whole or a part of or is necessary for the maintenance of a TEC.  

The Proposal is 
unlikely to be at 
variance with this 
principle. 

Principle (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 

The proposed area is located within the Swan Coastal Plain bioregion of the Interim Biogeographic 
Regionalisation of Australia (IBRA) and within the Dandaragan Plateau (SWA1) subregion. The 
Dandaragan Plateau subregion is bordered by the Dandaragan and Derby Faults. It is made up of 
Cretaceous marine sediments mantled by laterites and sands. The vegetation is characterised by 
Marri woodland, Jarrah and Marri woodland, Banksia low woodland and scrub-heaths on gravelly 
sandplains and laterite pavement (Desmond 2001). 
The proposed area falls within the Beard /Shepherd vegetation units Gingin 1027. These units have 
59.11% of their pre-European extents remaining within the SWA1 subregion (Government of 
Western Australia 2017). The National Objectives and Targets for Biodiversity Conservation 2001-
2005 include a target to have clearing controls in place that prevent clearance of ecological 
communities with an extent below 30% pre-1750 (Commonwealth of Australia 2000). Using these 
targets as an indicator of vegetation that has been extensively cleared, the vegetation within the 
State and bioregion is not considered to be extensively cleared as they do not fall below this 
threshold.  

The Proposal is 
unlikely at variance 
with this principle. 
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Principle Assessment Outcome  

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

No surface water features are mapped within the Study Area (Department of Water and 
Environmental Regulation 2016). The Study Area is not within a mapped 100 Year ARI Floodplain 
Area. A number of minors, non-perennial watercourses, swamps, march areas and earth dams are 
mapped surrounding the Study Area to the north and east. No geomorphic wetlands are mapped 
within the Study Area (Department of Biodiversity Conservation and Attractions 2017b). Lot 5549 
contains three Conservation Category Wetlands (CCWs) and three Resource Enhancement Wetlands 
(REWs). These wetlands and their proximity to the Study Area are listed below: 
• REW (11214) 1.0 km to the east of the Study Area  
• CCW (11212) 1.2 km to the northeast of the Study Area  
• REW (11213) 1.4 km to the east of the Study Area  
• CCW (11211) 2.5 km to the north of the Study Area  
• REW (10948) 3.1 km to the northwest of the Study Area  
• CCW (11209) 3.3 km to the northeast of the Study Area. 
The site does not contain any vegetation associated with watercourses or wetlands and is not within 
the immediate vicinity of any surface water features. 

The proposal is 
unlikely at variance 
with this principle.  

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

The DER has defined land degradation as including the following (DER 2014): 
• The clearing of vegetation 
• Decline in vegetation condition 
• Soil erosion and soil acidity (caused by wind and water erosion due to vegetation clearing) 
• Salinity 
• Waterlogging/flooding. 
The Study area is mapped as extremely low/ very low probability Acid Sulphate Soil (ASS) risk (CSIRO, 
2021). 

The proposal is 
unlikely to be at 
variance with the 
principle.  
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Principle Assessment Outcome  
The vegetation within the Impact Area ranges from Completely Degraded to Very Good (Figure 6). 
The majority of the Study Area was in Good condition (91%). Disturbances included historic logging 
and burning. In summary, condition across the Study Area consisted of: 
• Very Good: 1.65 ha, 8% 
• Good: 18.40 ha, 91% 
• Completely Degraded: 0.23 ha, 1%. 
One vegetation type was identified to occur across the Study Area, covering 20.05 ha. EmBsXp is 
described as Eucalyptus marginata –Corymbiacalophylla woodland over shrubland of Banksia sessilis 
over sparse shrubland of Xanhorhoea preisii. This vegetation occurred on grey sands on the upper 
slopes and crest of the laterite ridge. 
The Impact Site is surrounded on three sides by already cleared land, any land degradation caused by 
the clearing is not likely to be significantly different from what is already present immediately 
adjacent to the site. 

Principle (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 

No ESAs are identified across the Study Area. The closest ESA is located approximately 1.5 km to the 
northeast of the Study Area within the Lot Boundary of lot 1 (DWER 2018) (Figure 3). Two other 
ESA’s are mapped within the Lot boundary to the north northwest of the Study Area approximately 
2.5 km and 3.3 km respectively (Figure 3). 
The Study Area is not mapped within a Bush Forever Sites (Department of Planning 2014). There are 
no Bush Forever Sites within 20 km of the Study Area.  
The Study Area is located directly north of the Boonanarring Nature Reserve vested under the 
Conservation Commission of Western Australia for the purpose of Conserving Flora and Fauna 
(Figure 3) (DBCA2017a). The nature reserve is separated from the site by Wannamal Road West.  The 
proposed action will retain a 40 m vegetation buffer between the main road and Impact Site.  Given 
the distance from the Impact Site to the Nature Reserve and the ESA’s the proposed clearing is 
unlikely to have an impact on the conservation value of this reserve.  

The Proposal is 
unlikely to be at 
variance with this 
Principle. 
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Principle Assessment Outcome  

Principle (h) – Native 
vegetation should not be 
cleared if the clearing of 
the vegetation is likely to 
cause deterioration in the 
quality of surface or 
ground water 

No surface water features are mapped within the Study Area (Department of Water and 
Environmental Regulation 2016). The Study Area is not within a mapped 100 Year ARI Floodplain 
Area (DWER2016). The area is mapped as extremely low/ very low probability Acid Sulphate Soil 
(ASS) risk (CSIRO, 2021). 
The Study Area is under the Gingin groundwater proclamation area (DWER, 2020) and Gingin brook 
proclaimed surface water areas, with the closest rivers and tributaries being in Perth.  
The Study Area does not include any P1 or P2 public drinking water source area, with the nearest P1 
area visible approximately 26km away from Study Area. Given the lack of surface water features and 
the considerable distance of the site from nearby surface water features, clearing of the proposed 
site is unlikely to result in the deterioration of the quality of surface or ground water.  

The proposal is 
unlikely to be at 
variance with the 
principle 

Principle (j) –Native 
vegetation should not be 
cleared if clearing the 
vegetation is likely to 
cause, or exacerbate, the 
incidence of flooding 

No surface water features are mapped within the Study Area (Department of Water and 
Environmental Regulation 2016). The Study Area is not within a mapped 100 Year ARI Floodplain 
Area (DWER2016). Also, no geomorphic wetlands are mapped within the Study Area (Department of 
Biodiversity Conservation and Attractions 2017b). Lot 5549 contains three Conservation Category 
Wetlands (CCWs) and three Resource Enhancement Wetlands (REWs).  
A few minor, non-perennial watercourses, swamps, march areas and earth dams are mapped 
surrounding the Study Area to the north and east as shown in Figure 4 (DWER2016). 
Most of the Study Area is within the Dandaragan System, characterised as subdued dissected lateritic 
plateau, undulating low hills and rises with narrow alluvial plains. With variable deep sands and 
sandy gravels plus minor earths, duplexes and clays and marri woodlands and shrublands 
(Department of Agriculture and Food WA 2012). The Study Area is also bordered by the Capitella 
System characterised as subdued stripped lateritic plateau, undulating to gently undulating low rises 
with gently undulating plain including dunes with pale and yellow deep sands, sandy gravels, some 
duplex from sandstones plus alluvial and aeolian deposits (Department of Agriculture and Food WA 
2012). The Study Area is then systematically divided further into two land subsystems (Figure 3): 
• 222Da: Undulating to rolling rises with breakaways. Areas dominated by duricrust (rock outcrop). 
• 222Cp: Drainage depressions and sand rises. Yellow deep sand. 

The proposal is 
unlikely to be at 
variance with the 
principle  
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Principle Assessment Outcome  
The 1:1,000,000 surface geology mapping indicates the geology of the Study Area falls within the 
ferruginous duricrust 38498 surface geology unit, which is characterised by Pisolitic, nodular or vuggy 
ferruginous laterite; some lateritic soils; ferricrete; magnesite; ferruginous and siliceous duricrusts 
and reworked products, calcrete, kaolinised rock, gossan; residual ferruginous saprolite (Geoscience 
Australia 2008). 
Considering the surface geology, soil land systems and the proximity of wetlands and surface water 
channels of the Impact Area, the proposed clearing is not likely to cause or exacerbate the incidence, 
or intensity of flooding.  
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7 Summary of Assessment and Conclusion  
In summary, after desktop and field assessments of the environmental values of the proposed 
disturbance area, it is considered that the proposal to clear approximately 13.76 ha of native 
vegetation is not significant .  The assessment of the Impact Site shows that, the proposed action 
is unlikely to be at variance with the Ten clearing Principles.  

A total 72 potential breeding trees contained hollows with an opening diameter greater than 
12mm and are therefore potentially of a suitable size to be used for breeding by Black Cockatoo 
species. No evidence of Black Cockatoo breeding was recorded during the field survey. 
Approximately 20.05 ha of Very High Quality of Black Cockatoo foraging habitat was mapped 
within Survey Area, the Impact Area will clear a total of 13. 76 ha and retain 6.29 ha as buffers 
around Black Cockatoo potential breeding trees and between the main road and Impact Area.  

One vegetation type was mapped within the Impact Area. This vegetation type is consistent with 
the broadscale vegetation complex mapping for the area. The vegetation present across the 
Impact Area is not considered to be representative of a Threatened or Priority Ecological 
Community.  The vegetation is similar to vegetation mapped within the proposed offset and is 
considered to be Good Condition. Due to the presents of similar vegetation type within the 
surrounding area the clearing of 13.76 ha will not have a significant impact on the biodiversity 
of the area. 

Implementation of the proposed management measures will prevent disturbance to three trees 
containing potential Black Cockatoo nesting habitat and protect approximately 6.29 ha of native 
vegetation from direct impacts associated with the Proposal. The proposed management 
measures will also ensure that new weeds do not become established at the site and that the 
risks or introducing die back are minimised.  

 



3389AD_Rev1 
NVCP Supporting Documentation 
Twin Rivers 
All Track WA 

 

 

360 Environmental Pty Ltd 25 

8 Limitations 
This report is produced strictly in accordance with the scope of services set out in the contract 
or otherwise agreed in accordance with the contract. 360 Environmental makes no 
representations or warranties in relation to the nature and quality of soil and water other than 
the visual observation and analytical data in this report.  

In the preparation of this report, 360 Environmental has relied upon documents, information, 
data, and analyses (‘client’s information’) provided by the client and other individuals and 
entities. In most cases where client’s information has been relied upon, such reliance has been 
indicated in this report. Unless expressly set out in this report, 360 Environmental has not 
verified that the client’s information is accurate, exhaustive, or current and the validity and 
accuracy of any aspect of the report including, or based upon, any part of the client’s information 
is contingent upon the accuracy, exhaustiveness, and currency of the client’s information. 360 
Environmental shall not be liable to the client or any other person in connection with any invalid 
or inaccurate aspect of this report where that invalidity or inaccuracy arose because the client’s 
information was not accurate, exhaustive, and current or arose because of any information or 
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed or 
available to 360 Environmental. 

Aspects of this report, including the opinions, conclusions, and recommendations it contains, 
are based on the results of the investigation, sampling and testing set out in the contract and 
otherwise in accordance with normal practices and standards. The investigation, sampling and 
testing are designed to produce results that represent a reasonable interpretation of the general 
conditions of the site that is the subject of this report. However, due to the characteristics of the 
site, including natural variations in site conditions, the results of the investigation, sampling and 
testing may not accurately represent the actual state of the whole site at all points.  

It is important to recognise that site conditions, including the extent and concentration of 
contaminants, can change with time. This is particularly relevant if this report, including the data, 
opinions, conclusions, and recommendations it contains, are to be used a considerable time 
after it was prepared. In these circumstances, further investigation of the site may be necessary. 

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd, copying, 
reproducing, disclosing, or disseminating parts of this report is prohibited (except to the extent 
required by law) unless the report is produced in its entirety including this page, without the 
prior written consent of 360 Environmental Pty Ltd. 
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Figure 5 
Hydrology
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Figure 6 
Flora and Vegetation
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Figure 7 
Vegetation Condition
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Figure 8 
Black Cockatoo Habitat
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Figure 9 
Black Cockatoo Habitat Trees
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1 Introduction 

1.1 The Project 

All Track WA (All Track) commissioned 360 Environmental Pty Ltd (360 Environmental) to undertake a 

Detailed Flora and Vegetation Survey and a Black Cockatoo Habitat Assessment within Lot 5449 

Wannamal Road West, Mindarra located approximately 89 km north northeast of Perth, Western 

Australia hereafter known as the ‘Survey Area’. The Survey Area covered approximately 20.28 

hectares (ha) (Figure 1). The survey is required to support further environmental approvals and future 

development. 

1.2 Objectives and Scope 

The objective of the works is to provide environmental services to support environmental approvals 

for extractive industry development at this site. 

The scope for the survey includes: 

• A desktop assessment 

• A single season Detailed Flora and Vegetation Survey 

• Black Cockatoo Habitat Assessment 

• Biological report 

• Spatial data. 
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2 Background 

2.1 Protection of Flora, Vegetation and Fauna 

Western Australian flora and fauna is protected formally and informally by legislative and non-

legislative measures, which are as follows: 

Legislative measures: 

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

• WA Biodiversity Conservation Act 2016 (BC Act) 

• WA Environmental Protection Act 1986 (EP Act) 

• WA Biosecurity and Agriculture Management Act 2007 (BAM Act). 

Non-legislative measures: 

• WA Department of Biodiversity Conservation and Attractions (DBCA) Priority lists for fauna, 

flora and ecological communities 

• Weeds of National Significance (WoNS) 

• Recognition of locally significant populations by DBCA. 

2.2 Biophysical Environment 

2.2.1 Climate 

The most representative long-term official Bureau of Meteorology weather station currently operating 

near the Survey Area is Gingin Aero (Station Number 9178), located approximately 32.4 km south of 

the Survey Area. 

The Gingin Aero weather station received 526.6 mm of rain in the 12 months prior to the survey 

(September 2018 – August 2019) (Bureau of Meteorology 2019). This is 115.3 mm below the long-

term average rainfall for the same period. For the three months prior to the survey (June – August 

2019), the Gingin Aero weather station recorded 398.6 mm of rainfall which is 51.6 mm above the 

long-term average rainfall for the same period (Figure 2) (Bureau of Meteorology 2019). No rainfall 

was recorded during the survey (Bureau of Meteorology 2019).  
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Figure 2: Long-term monthly average rainfall and maximum and minimum temperatures (from 

1996 to 2019) as well as monthly rainfall data for the 12 months prior to the survey recorded in 

Gingin Aero (9178) (Bureau of Meteorology 2019)  

2.2.2 Interim Biogeographic Regionalisation of Australia 

The Survey Area is located within the Swan Coastal Plain bioregion of the Interim Biogeographic 

Regionalisation of Australia (IBRA) and within the Dandaragan Plateau (SWA1) subregion. The 

Dandaragan Plateau subregion is bordered by the Dandaragan and Derby Faults. It is made up of 

Cretaceous marine sediments mantled by laterites and sands. The vegetation is characterised by Marri 

woodland, Jarrah and Marri woodland, Banksia low woodland and scrub-heaths on gravelly sandplains 

and laterite pavement (Desmond 2001). 

2.2.3 Soil-Land Systems and Surface Geology 

Soil-landscape system mapping of Western Australia describes broad soil and landscape 

characteristics from regional to local scales. Most of the Survey Area is within the Dandaragan System, 

characterised as subdued dissected lateritic plateau, undulating low hills and rises with narrow alluvial 

plains. With variable deep sands and sandy gravels plus minor earths, duplexes and clays and marri 

woodlands and shrublands (Department of Agriculture and Food WA 2012). The Survey Area is also 

bordered by the Capitella System characterised as subdued stripped lateritic plateau, undulating to 

gently undulating low rises with gently undulating plain including dunes with pale and yellow deep 

sands, sandy gravels, some duplex from sandstones plus alluvial and aeolian deposits (Department of 

Agriculture and Food WA 2012). The Survey Area is then systematically divided further into two land 

subsystems (Figure 3): 

• 222Da: Undulating to rolling rises with breakaways. Areas dominated by duricrust (rock 

outcrop) 

• 222Cp: Drainage depressions and sand rises. Yellow deep sand. 
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The 1:1,000,000 surface geology mapping indicates the geology of the Survey Area falls within the 

ferruginous duricrust 38498 surface geology unit, which is characterised by Pisolitic, nodular or vuggy 

ferruginous laterite; some lateritic soils; ferricrete; magnesite; ferruginous and siliceous duricrusts and 

reworked products, calcrete, kaolinised rock, gossan; residual ferruginous saprolite (Geoscience 

Australia 2008). 

2.3 Biological Environment 

2.3.1 Broad Vegetation Types 

Mapping of the vegetation of the Swan Coastal Plain region which included the Survey Area was 

completed on a broad scale (1:1,000,000) by (Beard 1981). These vegetation units were later re-

assessed by Shepherd, Beeston and Hopkins (2002)  to account for clearing in the intensive land use 

zone, dividing some larger vegetation units into smaller units.  

Gingin 1027 is mapped over the entire Survey Area. Gingin 1027 is described as low forest, woodland 

or low woodland with scattered trees: Jarrah (Eucalyptus marginata), Banksia (Banksia spp.) or 

Casuarina (Allocasuarina spp.). The vegetation type is described below and its representation across 

the state, bioregion and local government authority is shown in Table 1. 

Table 1: Broad Vegetation Types Within the Survey Area, the State and Regional 

Representation (Department of Biodiversity Conservation and Attractions 2019a) 

Vegetation Type 
Pre-European 

Extent (HA) 
Current Extent 

(HA) 
Remaining (%) 

Current Extent 
Managed in 

DBCA Lands (%) 

Vegetation Type in Western Australia 

1027  39,809.21 23,462.16 58.94 21.68 

Vegetation Type in Swan Coastal Plain bioregion 

1027 39,534.38 23,367.69 59.11 21.83 

Vegetation Type in Dandaragan Plateau subregion  

1027 39,268.58 23,197.04 59.07 21.76 

Vegetation Type in the Shire of Gingin  

1027 27,632.97 17,871.98 64.68 24.80 

Mapping by Heddle, Loneragan and Havel (1980) used landform-soil units determined by Churchward 

and McArthur (1978) and has identified Karamal Complex-South occurring across the entire the Survey 

Area. The delineation of vegetation complexes is based on the concept of a series of plant 

communities forming regularly repeating complexes associated with a soil unit. Karamal Complex-

South is described as an open forest with lateritic uplands. 

2.3.2 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are declared to prevent degradation of important 

environmental values such as Threatened flora, TECs or significant wetlands. Exemptions contained in 
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