


CPS 11153/1 - NVCP Amendment Supporting Document 

Revision 0 – 30-Apr-2026 
Prepared for – Public Transport Authority – ABN: 61 850 109 576 

AECOM
  

CPS 11153/1 - NVCP Amendment Supporting Document 
 

 

 

Client: Public Transport Authority 
ABN: 61 850 109 576 

 

Prepared by
AECOM Australia Pty Ltd
Whadjuk Nyoongar Country, Level 15, Alluvion Building, 58 Mounts Bay Road, Perth  WA  6000, GPO Box B59, Perth WA 6849, Australia 
T +61 1800 868 654  www.aecom.com
ABN 20 093 846 925

 

30 April 2026 

 

Job No.: 60711284  

 

AECOM in Australia and New Zealand is certified to ISO9001, ISO14001 and ISO45001. 

 

© AECOM Australia Pty Ltd (AECOM). All rights reserved. 

AECOM has prepared this document for the sole use of the Client and for a specific purpose, each as expressly stated in the document. No other 
party should rely on this document without the prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, to any 
third party who may rely upon or use this document. This document has been prepared based on the Client’s description of its requirements and 
AECOM’s experience, having regard to assumptions that AECOM can reasonably be expected to make in accordance with sound professional 
principles. AECOM may also have relied upon information provided by the Client and other third parties to prepare this document, some of which 
may not have been verified. Subject to the above conditions, this document may be transmitted, reproduced or disseminated only in its entirety. 
 





CPS 11153/1 - NVCP Amendment Supporting Document 

Revision 0 – 30-Apr-2026 
Prepared for – Public Transport Authority – ABN: 61 850 109 576 

AECOM
  

Table of Contents 
Executive Summary i 
Glossary ii 
1.0 Introduction 1 

1.1 Background 1 
1.2 Purpose 1 
1.3 Location 1 
1.4 Applicant 2 

2.0 Measures to avoid and minimise clearing 4 
2.1 Environmental assessments 4 

2.1.1 Focused Vision Consulting 4 
2.1.2 Natural Area Consulting Management Services 4 
2.1.3 Applicability of Previous Surveys 4 

2.2 Project design 4 
3.0 Existing environment 5 

3.1 IBRA region 5 
3.2 Geology and soils 5 

3.2.1 Acid sulfate soils 5 
3.3 Water 5 

3.3.1 Groundwater 5 
3.3.2 Surface water 5 
3.3.3 Wetlands 5 

3.4 Vegetation, flora and fauna 6 
3.4.1 Pre-European vegetation 6 
3.4.2 Vegetation 6 
3.4.3 Threatened and priority ecological communities 6 
3.4.4 Flora 7 
3.4.5 Fauna 8 
3.4.6 Black cockatoo assessment 9 

3.5 Environmentally sensitive areas and conservation areas 10 
3.6 Heritage 10 

3.6.1 Aboriginal heritage 10 
3.6.2 European heritage 10 

4.0 Proposed clearing 11 
4.1 Schedule 11 
4.2 Clearing area 11 

5.0 Assessment against the ten clearing principles 12 
5.1 Principle (a) - Native vegetation should not be cleared if it comprises a high level 

of biological diversity 12 
5.2 Principle (b) - Native vegetation should not be cleared if it comprises the whole or 

a part of, or is necessary for the maintenance of, a significant habitat for fauna 
indigenous to Western Australia 14 

5.3 Principle (c) - Native vegetation should not be cleared if it includes or is 
necessary for the continued existence of, rare flora 16 

5.4 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 16 

5.5 Principle (e) - Native vegetation should not be cleared if it is significant as a 
remnant of native vegetation in an area that has been significantly cleared 17 

5.6 Principle (f) - Native vegetation should not be cleared if it is growing in, or in 
association with, an environment associated with a watercourse or a wetland 19 

5.7 Principle (g) - Native vegetation should not be cleared if the clearing of the 
vegetation is likely to cause appreciable land degradation 19 

5.8 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 20 



CPS 11153/1 - NVCP Amendment Supporting Document 

Revision 0 – 30-Apr-2026 
Prepared for – Public Transport Authority – ABN: 61 850 109 576 

AECOM
  

5.9 Principle (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 21 

5.10 Principle (j) - Native vegetation should not be cleared if the clearing of the 
vegetation is likely to cause or exacerbate the incidence or intensity of flooding 21 

6.0 Offset proposal 22 
7.0 Conclusions 23 
8.0 References 24 
 Appendix A 

Focused Vision Cable Route, Byford – Detailed Flora and Vegetation Assessment A 
 Appendix B 

Natural Area RSR Tower – Detailed and Targeted Flora Survey B 
 Appendix C 

Natural Area – MCR Environmental Surveys C 
 Appendix D 

Site photos D 
 Appendix E 

Offset calculations E 

List of Tables 

Table 1 Site details 1 
Table 2 Applicant details 2 
Table 3 Vegetation representation – Statewide 6 
Table 4 Vegetation representation – Swan Coastal Plain 6 
Table 5 TECs 7 
Table 6 Threatened and priority flora species with potential to occur (in surveyed areas) 7 
Table 7 Threatened and priority flora species with potential to occur (in surveyed areas) 8 
Table 8 Significant fauna species with potential to use the survey area 9 
Table 9 Assessment against Principle (a) 12 
Table 10 Assessment against Principle (b) 14 
Table 11 Assessment against Principle (c) 16 
Table 12 Assessment against Principle (d) 16 
Table 13 Assessment against Principle (e) 17 
Table 14 Assessment against Principle (f) 19 
Table 15 Assessment against Principle (g) 19 
Table 16 Assessment against Principle (h) 20 
Table 17 Assessment against Principle (i) 21 
Table 18 Assessment against Principle (j) 21 

List of Figures 

Figure 1 Clearing area 3 



CPS 11153/1 - NVCP Amendment Supporting Document 

Revision 0 – 30-Apr-2026 
Prepared for – Public Transport Authority – ABN: 61 850 109 576 

i AECOM
  

Executive Summary 
Public Transport Authority of Western Australia (PTA) is proposing to clear / disturb an additional 
0.005 hectares (ha) of native vegetation, adjacent to the Byford to Mundijong rail corridor, to install 
cabling between a future signalling equipment room and existing powerlines.  

PTA were previously issued clearing permit CPS 11153/1 and are seeking an amendment to allow for 
the clearing of an additional 0.005 ha. This report was prepared to support the amendment application 
to CPS 11153/1. 

To avoid and minimise clearing impacts, PTA has utilised existing cleared areas where possible, 
avoided vegetation in good or better condition and limited additional clearing to the necessary 0.005 ha. 
All clearing in Western Australia must be completed under an approved native vegetation clearing 
permit (NVCP), unless an exemption applies under the Environmental Protection (Clearing of Native 
Vegetation) Regulations 2004. As there are no NVCP exemptions that apply to this proposal, a NVCP 
is required.

An assessment against the ten clearing principles identified that proposed clearing is not or not likely to 
be at variance with nine clearing principles. Proposed clearing may be at variance with Principle (e) - 
native vegetation should not be cleared if it is significant as a remnant of native vegetation in an area 
that has been significantly cleared and 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. 
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2.0 Measures to avoid and minimise clearing  
2.1 Environmental assessments  
2.1.1 Focused Vision Consulting 
PTA commissioned Focused Vision Consulting Pty Ltd (FVC) to undertake a flora and vegetation 
assessment for the Project in early September 2021 and late October 2021. The survey included the 
Byford Cable Route area, a 23.85 ha corridor extending along the existing South Western Railway 
adjacent to Soldiers Road, from Cardup Siding Road to Mundijong Junction (FVC, 2022). This survey 
area incorporates the proposed clearing area. 

The assessment involved a comprehensive desktop review, a two-phase detailed survey, and targeted 
searches for significant flora and ecological communities. FVC confirmed the presence of the Corymbia 
calophylla – Eucalyptus marginata woodlands on sandy clay soils of the Swan Coastal Plain, listed as 
Endangered under the Biodiversity Conservation Act 2016 (BC Act). The vegetation assessment is 
presented in Appendix A 

2.1.2 Natural Area Consulting Management Services 
Natural Area Consulting Management Services (Natural Area) completed a 0.37 ha flora and vegetation 
survey in November 2024 between Soldiers Road and the South-Western Railway corridor. The 
assessment included a desktop review, detailed field survey, vegetation assessment and targeted 
searches, and recorded no significant flora or vegetation communities. This vegetation assessment 
survey area is located approximately 2 km to the north of the proposed clearing area. The vegetation 
assessment is presented in Appendix B. 

In May 2024, Natural Area completed a 32.6 ha ecological assessment, including a basic fauna survey 
and black cockatoo habitat assessment, along Soldiers Road from Cardup Siding Road to Mundijong 
Junction. This encompasses the proposed clearing area. Approximately 16.7 ha was identified as 
high-quality foraging habitat for three threatened black cockatoo species, with foraging activity observed 
in Marri trees. The remaining area exhibited low ecological value. Natural Area (2024) also recorded 
172 potential breeding trees, though only two contained suitable hollows, and none occurred within the 
proposed clearing footprint. These findings helped identify areas of lowest ecological value for site 
selection. 

The fauna assessment is presented in Appendix C.  

2.1.3 Applicability of Previous Surveys 
Due to the recent surveys completed by FVC and Natural Area, no new surveys were completed for the 
purpose of supporting this NVCP amendment. The vegetation assessment completed by FVC and the 
fauna survey completed by Natural Area includes the clearing area for PIN 11525945 and the land 
directly adjacent to PIN 11609325, and the Natural Area vegetation assessment was approximately 2 
km north of the clearing area. The combined assessments, in addition to site photos taken by PTA, 
have been used to infer the likely vegetation and fauna values that are applicable to the clearing area 
and have been used to make an assessment against the ten clearing principles in Section 5. 

2.2 Project design 
Between 2020 and 2024, PTA undertook an extensive program of environmental surveys along the 
16 km Byford rail corridor, from Sherwood Station in Armadale to Mundijong Junction. These studies 
identified and mapped key environmental values, including TECs and habitats for threatened flora and 
fauna. During project design, PTA factored in these environmental values and prioritised existing 
cleared areas in the selection of infrastructure locations. 

The proposed additional clearing area is located approximately 300 m north of the Trackside Signalling 
Equipment Room (TSER) clearing area previously approved under CPS 11153/1. 

PTA proposes to clear an additional 0.005 ha of native vegetation adjacent to the Byford–Mundijong rail 
corridor to install cabling between a future TSER and existing powerlines. The clearing will be limited to 
understory disturbance, with no removal of established trees. The ground disturbance work will involve 
trenching for underground cables. Access to the site will be via the existing cleared track. No clearing to 
facilitate construction storage or access is required.   
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3.0 Existing environment 

3.1 IBRA region  
The largest regional vegetation classification scheme recognised by Environmental Protection Authority 
(EPA) is the Interim Biogeographical Region of Australia (IBRA). The IBRA regions provide the planning 
framework for the systematic development of a comprehensive, adequate and representative national 
reserve system. There are 89 recognised IBRA regions across Australia that have been defined based 
on climate, geology, landforms and characteristic vegetation and fauna (IBRA7, 2012). The clearing 
area occurs in the Perth subregion of the Swan Coastal Plain IBRA region.  

The Perth subregion is situated on a low lying coastal plain and consists of colluvial and aeolian sands, 
alluvial river flats, and coastal limestone. The region is mostly covered in woodlands, dominated by 
Banksia or Tuart on sandy soils, Casuarina obesa on outwash plain, and paperbark in swampy areas. 
In the eastern parts of the subregion, the plain rises to duricrusted Mesozoic sediments dominated by 
Jarrah woodland. The region has a high degree of flora and fauna species diversity, notably on the 
eastern side of the coastal plain (CALM, 2003).  

3.2 Geology and soils  
The clearing area is situated on the Forrestfield system in the Pinjarra Zone. The Forrestfield system 
consists of undulating foot slopes of the Darling and Whicher Scarps. The system has duplex sandy 
gravels, pale deep sands and grey deep sandy duplexes. Woodland of Eucalyptus marginata 
(Jarrah), Corymbia calophylla (Marri) and Eucalyptus wandoo (Wandoo) and some Banksia grandis. 

One soil system occurs within the clearing area, the Forrestfield F2a phase subsystem (213Fo). This 
soil type is characterised by well drained shallow to moderately deep, very gravelly acidic yellow duplex 
soils and common laterite (DPIRD, 2025).  

3.2.1 Acid sulfate soils 
Acid sulfate soils (ASS) risk within the clearing area has been mapped by the Department of Water and 
Environmental Regulation (DWER, 2025a). There is no risk of ASS occurring within the additional clearing 
area.  

3.3 Water  
3.3.1 Groundwater 
The clearing area is located within the proclaimed Serpentine Groundwater Area. Under the Rights in 
Water and Irrigation Act 1914, it is illegal to take water within a proclaimed area without an abstraction 
licence.  No water abstraction is currently anticipated for the completion of the proposed clearing. 
Should this be required, PTA will obtain the necessary licences under the RIWI Act. 

3.3.2 Surface water 
No Public Drinking Water Source Areas, Surface Water Allocation areas or proclaimed clearing control 
catchments intersect the clearing area.  

3.3.3 Wetlands 
No Conservation Category Wetlands (CCW), Ramsar or Wetlands of National Significance occur within 
the clearing area, or within 50 m of the clearing area. 

The closest wetland to the clearing area is an unknown Multiple Use Wetland (MUW), approximately 
250 m to the north. These wetlands may be seasonally waterlogged and are generally aligned with low 
lying areas or poorly draining sands, clays or duplex soils (DBCA, 2025a). The nearest CCW is an 
unknown Palusplain, approximately 360 metres to the south.  
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3.5 Environmentally sensitive areas and conservation areas  
Environmentally sensitive areas (ESAs) are classes or areas of native vegetation where the exemptions 
for clearing vegetation under the Environmental Protection (Clearing of Native Vegetation) Regulations 
2004 (Clearing Regulations) do not apply. ESA classes can include World Heritage Properties, 
Conservation Wetlands, Threatened flora, TECs and Bush Forever sites.  

One mapped DWER ESA was found to intersect with the entire additional clearing area (0.005 ha), 
associated with the DBCA mapped TEC buffers and Bush Forever Site 350, known as the ‘Byford to 
Serpentine Rail/Road Reserves and Adjacent Bushland’. The Bush Forever covers the entire clearing 
area.  

Clearing native vegetation within a Bush Forever site requires approval under the EP Act and/or the 
Planning and Development Act 2005 (PD Act). The nearest conservation reserve is the Cardup Nature 
Reserve (R2457), 1.5 km southwest of the clearing area (DBCA, 2025b). 

3.6 Heritage  
3.6.1 Aboriginal heritage  
A search of the Department of Planning, Lands and Heritage (DPLH, 2026a) Aboriginal Cultural 
Heritage Inquiry System (ACHIS) indicated that there are no Registered or Lodged Aboriginal Cultural 
Heritage Places (ACH) within the clearing area. The nearest Registered ACH is Byford 16 (ACH-
00016104), located approximately 2.5 km north-east of the clearing area. The site is registered for its 
historical value of artifacts / scatter found.  

3.6.2 European heritage  
There are no World Heritage Properties or National Heritage Places occurring within 10 km of the 
clearing area.  

The nearest State Registered Place, Whitby Falls Hostel (8604), is located approximately 3.5 km south-
east of the clearing area.  

The nearest Local Heritage Place, Wellstrand Farm (27285), is located approximately 1 km south-west 
of the clearing area (DLPH, 2026b). 
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4.0 Proposed clearing  

4.1 Schedule  
The applicant intends to commence clearing in 2026. Construction of the project is expected to be 
completed by October 2027.  

4.2 Clearing area  
CPS 11153/1 approved a clearing area of 0.21 ha. This amendment application seeks approval to clear 
an additional 0.005 ha of native vegetation in a Degraded condition for purpose of installing cabling 
between a future signalling equipment room and existing powerlines. This would bring the total clearing 
area to 0.215 ha. 
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6.0 Offset proposal 
PTA has provided a monetary offset ($43,750) for the previously approval clearing area of 0.21 ha. 

Once the clearing permit amendment application has been submitted, DWER will advise PTA if the 
proposed clearing application will have a significant residual impact and therefore requires an offset. It 
is anticipated, based on the assessment against the ten clearing principles, that residual impacts of the 
proposed clearing remain significant, even after the application of avoidance and minimisation 
techniques. In line with clearing permit CPS11153/1, an offset is likely to be required to counterbalance 
the significant residual impacts of the proposed clearing including: 

• approximately 0.005 ha of mapped native vegetation that provides suitable foraging habitat for 
three black cockatoo species (Carnaby’s black cockatoo, Baudins black cockatoo, forest red-tailed 
black cockatoo), given the presence of Corymbia calophylla (marri), which is a preferred foraging 
species for black cockatoos; and 

• approximately 0.005 ha of native vegetation representative of a TEC (FCT SCP 3b). 

The size of the offset required was determined using the WA Environmental Offsets Guidelines (DWER, 
2014) and associated DWER WA environmental offsets calculator (Appendix E). The offset calculator 
indicated that a maximum of 0.06 ha was required in order for the offset to be adequate (Appendix E). 

In line with the previous offset proposal for CPS11153/1, to counterbalance the significant residual 
impacts of the proposal, PTA seeks to provide a monetary contribution to fund the purchase of 0.06 ha 
of native vegetation which comprises the following:  

• at least 0.06 ha of high-quality foraging habitat for black cockatoos; and 

• at least 0.06 ha of native vegetation representative of TEC FCT SCP 3b. 

As a monetary offset is being sought, an offset proposal as per Appendix A of DWERs Clearing of 
native vegetation offsets procedure (2014) has not been provided.  

The monetary contribution amount for DWERs consideration has been estimated based on the ‘rate per 
hectare’ value provided by DWERs offset calculations are provided in Appendix E. A parcel less than 
20 ha in size has a market value of $35,000 per hectare. Therefore, a monetary contribution of $2,100 
is proposed to fund the acquisition of 0.06 ha of vegetation.  
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7.0 Conclusions  
PTA proposes to clear an additional 0.005 ha of native vegetation in a Degraded condition, to install 
cabling between a future signalling equipment room and existing powerlines. This is in addition to the 
approval clearing of 0.21 ha granted under CPS 11153/1, bringing the total clearing to 215 ha. 

PTA has commissioned several biological surveys near the clearing area and selected the proposed 
location to avoid areas with high environmental values. The clearing will not affect any significant flora, 
or critical habitats for native fauna. Although the area is within the distribution range of the three 
threatened black cockatoos, the clearing will not impact any potential breeding trees. An assessment 
against the ten clearing principles has found that the proposed clearing is not likely to be at variance 
with six of these principles. However, it may be at variance with Principles relating to Black Cockatoo 
foraging habitat, TECs, remnant vegetation and a Bush Forever site. 

The PTA has undertaken substantial measures to avoid and minimise clearing of native vegetation in 
areas with high ecological values. Between 2020 and 2024, multiple biological surveys were conducted 
to inform project planning, enabling the design to avoid known areas of high quality vegetation in good 
or better condition, the project also makes use of previously cleared areas. The proposed clearing of 
0.005 ha is the minimum area required for construction.  A monetary offset of $2,100 will be proposed 
to DWER to offset the significant residual impacts of the vegetation clearing. 
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EXECUTIVE  SUMMARY 
Focused Vision Consulting Pty Ltd (FVC) was commissioned by the Public Transport Authority of Western Australia 
(PTA) to undertake a flora and vegetation assessment of the Cable Route (survey area), to inform the impact 
assessment process.   

A two-phase, detailed (formerly referred to as ‘Level 2’) flora and vegetation assessment with targeted flora and 
vegetation survey was carried out in accordance with the Technical Guide Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA 2016a), by experienced botanists and ecologists, during early September 
and late October 2021.   

The key findings and conclusions of the flora and vegetation assessment of the survey area are as follows: 

 No Threatened flora species were recorded; however, one State-listed Priority species, Johnsonia 
pubescens subsp. cygnorum (P2) was recorded within vegetation type CcXpKa.  

 Previously recorded Threatened flora species, Synaphea sp. Serpentine (G.R. Brand 103) and Synaphea 
sp. Pinjarra Plain (A.S. George 17182) were not observed within the survey area.  The lack of records 
for previously recorded species is considered possibly due to degradation or the old age of some of 
the records, which may, in turn, be attributable to poor accuracy of recorded locations.  

 The survey area has been subject to historic disturbances and a large proportion (29.98%) of the survey 
area has been cleared.   

 No plants listed as a Declared Pest (DP) plant under the Biosecurity and Agriculture Management Act 
2007 (BAM Act) were recorded.   

 Seven vegetation units (four of which are remnant vegetation; BaXp, CcXp, CcXpKa and EwTo) were 
described and mapped within the survey area, consisting of six woodlands and one rehabilitated 
vegetation unit, with eleven units (five of which are also represented within the survey area) defined 
and mapped in the broader region (within a 500 m buffer of the survey area corridor).  

 Eight Commonwealth or State-listed Threatened Ecological Communities (TECs) were identified 
through database searches as potentially occurring within the survey area.  Of these, based on mapped 
occurrences with buffers applied, four TECs were considered most likely to occur, being floristic 
community types (FCTs) SCP 3a, 3b and 20b (the latter being part of Banksia woodlands TEC).   

 The Marri/Xanthorrhoea woodland (CcXp) and the Marri/Xanthorrhoea/Kingia woodlands (CcXpKa) 
vegetation units have been inferred to be representative of Floristic Community Type (FCT) Swan 
Coastal Plain (SCP) 3b, the Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay soils 
of the southern Swan Coastal Plain, which is a State-listed (Vulnerable) TEC. 

 None of the other vegetation units are considered to be representative of any Commonwealth-listed 
TECs or State-listed Priority Ecological Communities (PECs). 

 The condition of the vegetation in the survey area ranges from ‘Completely Degraded’ to ‘Excellent’, 
with only 16.90% observed to be in ‘Good’ or better condition.  

 The desktop assessment, field survey and floristic analysis determined that of the nine TECs or PECs 
potentially occurring in the survey area, only FCT SCP 3b is represented, which occurs within vegetation 
units CcXp and CcXpKa, together comprising 15.05 hectares (ha) (63.10% of the 23.85 ha survey area). 
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1.  INTRODUCTION 
Background 
Focused Vision Consulting Pty Ltd (FVC) was commissioned by the Public Transport Authority of Western Australia 
(PTA) to undertake a flora and vegetation assessment of the Cable Route (survey area), to inform the impact 
assessment process.   

1.1  LOCATION 

The Cable Route survey area consists of a narrow corridor extending from Cardup Siding Road, along the existing 
South Western Railway adjacent to Soldiers Road, to Mundijong Junction within the Shire of Serpentine-
Jarrahdale.  It is situated approximately 35 km south-southeast of the Perth Central Business District (CBD) and 
has a total area of 23.85 ha, which is hereafter referred to as the survey area (Figure 1).  

1.2  SCOPE OF WORK 

A two-phase, detailed (formerly referred to as ‘Level 2’) flora and vegetation assessment with targeted flora and 
vegetation survey was carried out in accordance with the Technical Guide Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA 2016a), with the key objectives to: 

 define and map the vegetation present and its floral species composition 
 determine the presence or absence of Threatened and Priority Ecological Communities  
 determine the presence or absence of significant flora. 

The field survey included, but was not limited to: 

1. Detailed vegetation unit mapping of the survey area. 
2. Detailed vegetation condition mapping of the survey area. 
3. Determination of the presence of critical habitat for and/or if the survey area hosts Threatened flora. 
4. Compilation of an inventory of all flora taxa recorded within the survey area, including introduced 

species. 
5. Photographs of representative FCTs. 
6. Track log records included in the report as a figure for the survey area. 
7. Adequate quadrat sampling to allow analysis of the data to be undertaken (as per Department of 

Biodiversity Conservation and Attractions (DBCA) 2021a, Draft Vegetation survey methods and analysis 
to determine floristic community types on the southern Swan Coastal Plain). 

FCT analysis of the data collected was required to determine which of the Gibson et al. (1994) sites are most 
similar to the surveyed vegetation and hence which FCTs have greatest affinity to the vegetation, as per DBCA 
(2021a).  

A comprehensive report (this report) was required to be prepared, outlining the following: 
1. the findings of the desktop review 
2. the field survey method(s) used  
3. the field survey results 
4. figures and track logs 
5. conclusions regarding potential environmental impacts to flora and vegetation values. 
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2.  LEGISLATIVE  CONTEXT 
The flora and vegetation assessments were conducted in accordance with the following legislation: 

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
 Western Australian Environmental Protection Act 1986 (EP Act) 
 Western Australian Biodiversity Conservation Act 2016 (BC Act). 

The assessments complied with requirements for environmental survey and reporting in Western Australia, as 
outlined in: 

 EPA (2008) Guidance Statement No. 33: Environmental Guidance for Planning and Development  
 EPA (2016a) Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment 
 EPA (2016b) Environmental Factor Guideline – Flora and Vegetation.  

2.1  THREATENED AND PRIORITY FLORA 

The DBCA assigns conservation status to endemic plant species that are geographically restricted to few known 
populations or threatened by local processes.  Allocating conservation status to plant species assists in protecting 
populations and conserving species from potential threats (DBCA 2018a). 

The BC Act provides a statutory basis for the listing of threatened ecological communities (TECs), threatened and 
specially protected species, critical habitat and key threatening processes (DBCA 2021a).  Whilst not awarded any 
statutory protection, the DBCA maintains the Priority flora list, for species of conservation concern.  Therefore, 
both Threatened and Priority flora are important focuses of flora and vegetation surveys and their definitions are 
presented in Table 1. 

  







 

 

F L O R A  A N D  V E G E T A T I O N  A S S E S S M E N T    7  

 

TECs in WA are protected under the State BC Act and some are also protected under the Commonwealth EPBC 
Act.  The TECs on the Commonwealth register are also listed on the Department of Agriculture, Water and 
Environment (DAWE) website, and in the Protected Matters Database (DAWE 2021b, 2021c). 

Additional to TECs, ecological communities that are considered potentially of conservation significance (and 
potentially TECs) that do not currently meet survey criteria or that are not adequately defined, are rare but not 
threatened, have been recently removed from the TEC list or require regular monitoring, are considered to be 
PECs (DEC 2013) and are required to be taken into consideration during environmental impact assessments. 

2.3  VEGETATION OF SIGNIFICANCE 

Alongside and in addition to significance according to statutory listings, vegetation may be considered significant 
at a National, State, regional or local level.   

2.3.1 Nationally Significant Vegetation 

Vegetation communities may be considered to be of National significance where they support the following 
Commonwealth listed Matters of National Environmental Significance (MNES): 

 populations of Threatened (EPBC listed) species  
 TECs listed as nationally (EPBC) significant 
 RAMSAR Wetlands of International Importance (DAWE 2021d). 

2.3.2 State Significant Vegetation 

Vegetation communities may be considered to be of State significance where they: 
 support State listed Threatened flora, fauna and TECs afforded protection under the BC Act (EPA 2008, 

WALGA 2004a) 
 occur within the State-managed conservation estate (areas protected under the Conservation and Land 

Management Act 1984) or areas that have been formally recommended by the DBCA for inclusion in the 
State conservation estate (EPA 2008).  

2.3.3 Regionally Significant Vegetation 

Vegetation communities may be considered to be of regional significance where they: 
 support populations of Priority Flora or ecological communities (EPA 2016b, Government of Western 

Australia 2000a) 
 are formally protected or recognised as Environmentally Sensitive Areas (ESAs), or under planning 

schemes for conservation, such as Bush Forever (EPA 2008, WALGA 2004a) 
 support conservation category wetlands including associated vegetation (Government of Western 

Australia 2000a and 2000b) 
 maintain important ecological processes or significant ecosystems (EPA 2016b) 
 support high diversity of flora, fauna, communities, or community structure (Government of Western 

Australia 2000a) 
 contain flora species of restricted distribution, species exhibiting range extensions and undescribed 

species (EPA 2016b) 
 have a restricted regional distribution (EPA 2016b) 
 are represented by less than 30% of their pre-European extent (Commonwealth of Australia 2001). 

  



 

 

F L O R A  A N D  V E G E T A T I O N  A S S E S S M E N T    8  

 

2.3.4 Locally Significant Vegetation 

Vegetation communities may be considered to be locally significant where they: 
 occur as small, isolated communities (Government of Western Australia 2000a, WALGA 2004a) 
 have a restricted local extent (proportion) (EPA 2016b) and/or are locally restricted to only one or a 

few locations (WALGA 2004a). 

2.4  VEGETATION CLEARING, EXTENT AND STATUS 

Clearing of native vegetation is regulated in WA under the EP Act and the Environmental Protection (Clearing of 
Native Vegetation) Regulations 2004.  Any clearing of native vegetation is an offence, unless carried out under a 
clearing permit or if the clearing is for an exempt purpose (DWER 2018).  A clearing permit may be required under 
Part V of the EP Act, whereby permit applications to clear native vegetation must be assessed against the ’10 
Clearing Principles’ as outlined in the regulations (DER 2014). 

Where clearing of native vegetation is proposed to occur, there are several key criteria applied to the assessment 
of clearing permit applications, in the interests of biodiversity conservation (DER 2014). 

The objective of the EPA in relation to flora and vegetation is ‘to protect flora and vegetation so that biological 
diversity and ecological integrity are maintained’ (EPA 2016a).  This objective is documented in the EPA Factor 
Guideline - Flora and Vegetation (EPA 2016a).  The EPA considers it is important that ecological communities are 
maintained above the threshold level of 30% of the original pre-clearing extent of the community in 
unconstrained areas and 10% within ‘constrained’ areas (EPA 2008). 

2.5  ENVIRONMENTALLY SENSITIVE AREAS 

Environmentally Sensitive Areas (ESAs) are areas that require special protection due to aspects such as landscape, 
fauna or historical value and are generally considered to be areas of high conservation value.  ESAs are declared 
in the Environmental Protection (Environmentally Sensitive Areas) Notice 2005, which was gazetted on 8 April 
2005 (Government of Western Australia 2005). 

There are several types of ESAs relating to flora and vegetation, declared under Part V of the EP Act, which include: 

 a defined wetland and the area within 50 m of that wetland 
 the area covered by vegetation within 50 m of rare (Threatened) flora, to the extent where the vegetation 

is continuous with the vegetation in which the rare (Threatened) flora is located 
 the area covered by a TEC 
 Bush Forever sites. 

2.6  INTRODUCED FLORA 

Over 1,200 introduced (weed) species have been recognised to occur within Western Australia (EPA 2007).  Weeds 
are plants that are not indigenous to an area and have been introduced either directly or indirectly through 
human activity.  They establish in natural ecosystems and adversely modify natural processes, have the potential 
to dominate and simplify the ecosystems and thus decrease habitat value provided for native fauna.  Weeds pose 
a threat to many native flora species due to their ability to rapidly grow and out-compete for available water, 
space, sunlight, and nutrients (EPA 2007). 
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2.6.1 Weeds of National Significance 

Under the National Weed Strategy, there are currently 32 weed species listed as Weeds of National Significance 
(WoNS) (DAWE 2021e).  Each weed listed was considered for inclusion based on the following criteria: 

 invasive tendencies 
 impacts 
 potential for spread 
 socioeconomic and environmental values. 

2.6.2 Declared Pest Plants 

The Western Australian Organism List (WAOL) details organisms listed as Declared Pests (DPs), including pest 
plants, under the Biosecurity and Agriculture Management Act 2007 (BAM Act) (Department of Primary Industries 
and Regional Development (DPIRD) 2021).  Under the BAM Act, DPs are listed under one of the following 
categories: 

 C1 (exclusion), that applies to pests not established in Western Australia; control measures are to be 
taken to prevent their entry and establishment 

 C2 (eradication), that applies to pests that are present in Western Australia but in low numbers or in 
limited areas where eradication is still a possibility 

 C3 (management), that applies to plants that should have some form of management applied that will 
alleviate the harmful impacts of the plant, reduce the numbers or distribution of the plant, or prevent or 
contain the spread of the plant (DPIRD 2017).  

2.6.3 Environmental Weeds 

Introduced flora species have also been ranked by a number of attributes, including invasiveness, distribution 
and environmental impacts in the various regions in the Environmental Weed Strategy (Department of 
Conservation and Land Management (CALM) 1999).  To advance the above categorisation, the Invasive Plant 
Prioritisation Process for DBCA was developed in 2008 (Department of Parks and Wildlife (DPAW) 2013). 
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The objective of the Environmental Protection Authority (EPA) in relation to flora and vegetation is: To protect 
flora and vegetation so that biological diversity and ecological integrity are maintained (EPA 2016b).  The EPA 
considers it is important that vegetation associations are maintained above a threshold level of 30% of 
unconstrained areas and 10% for constrained areas, of the original pre-clearing extent of each association (EPA 
2008).  A level of 30% pre-clearing extent is considered to be the level below which species loss appears to 
accelerate exponentially at the ecosystem level (EPA 2008).  

The following key criteria are applied to vegetation clearing from a biodiversity perspective, which justifies the 
retention targets (EPA 2000): 

 the ‘threshold level’ below which species loss appears to accelerate exponentially within an ecosystem 
level, is regarded as being at a level of 30% (of the pre-European, i.e. pre-1750 extent of the vegetation 
unit) 

 a level of 10% of the original extent of a vegetation community is regarded as being a level representing 
Endangered 

 clearing which would increase the threat level to a vegetation community should be avoided. 

The remaining extents of the Beard vegetation association 968 (Table 4) and Heddle vegetation Forrestfield 
complex and Guildford complex (Table 5) within the Shire of Serpentine-Jarrahdale both fall below the 10% 
threshold of extent remaining.  

3.4.1 Floristic Community Types 

Regional floristic assessments conducted by Gibson et al. (1994) sampled a total of 509 quadrats across the Swan 
Coastal Plain.  This survey considered the patterning of plant distributions on the Plain and assessed the presence 
or absence of individual species to define floristic groupings based on shared species with the aid of multivariant 
analysis (Keighery 1997).  These floristic groupings are commonly referred to as Floristic Community Types (FCTs). 

Analysis of the 509 quadrats distinguished four super groups (Foothills/Pinjarra Plain, Seasonal Wetlands, Uplands 
centred on Bassendean Dunes and Uplands centred on Spearwood and Quindalup Dunes), and within these 
supergroups a further 43 FCTs were classified. 

The assessment conducted by Gibson et al. (1994) is the point of reference for characterisation of FCTs on the 
Swan Coastal Plain, which also assists in the classification of vegetation as representative of a range of TECs and 
PECs. 

3.5  GEOMORPHIC WETLANDS OF THE SWAN COASTAL PLAIN 

The Geomorphic Wetlands of the Swan Coastal Plain dataset displays the location, boundary, geomorphic 
classification (wetland type) and management category of wetlands on the Swan Coastal Plain.  Wetland 
management categories are based on their ecological, hydrological and geomorphological significance, and the 
degree of disturbance that has occurred.  The three Wetland Management Categories on the Swan Coastal Plain 
can be summarised as follows: 

 Conservation Category (CC) – wetlands that support a high level of ecological attributes and functions 
(generally having intact vegetation and natural hydrological processes), or that have a reasonable level 
of functionality and are representative of wetland types that are rare or poorly protected. 

 Resource Enhancement (RE) – wetlands that have been modified (degraded) but still support substantial 
ecological attributes (wetland dependant vegetation covering more than 10%) and functions 
(hydrological properties that support wetland dependent vegetation and associated fauna) and have 
some potential to be restored to CC quality.  Typically, such wetlands still support some elements of the 
original native vegetation, and hydrological function. 
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4.  METHODOLOGY 

4.1  DESKTOP ASSESSMENT 

The desktop assessment for significant flora and ecological communities considered a 2 km buffer around the 
survey area and incorporated a review of DBCA database search results (DBCA 2021b) for the survey area, as well 
as a NatureMap database search (DBCA 2021c), Atlas of Living Australia search and interrogation of the DAWE 
MNES search tool (DAWE 2021c).  The database search results were compiled into a table that concluded the 
likelihood of occurrence of each of the significant species and communities based on habitat preferences of 
known recorded locations for each species.  The likelihood of all significant flora occurring within the survey area 
was assessed based on known records and their age (currency), distance to the closest known DBCA record and 
the presence of suitable habitat within the survey area.  Based on this assessment, each species was given a 
likelihood of occurrence category of ‘likely to occur’, ‘may occur’ or ‘unlikely to occur’ in the survey area.  Where 
recent records and suitable species habitat occurs within or within less than 1 km of the survey area, these species 
were given a category of ‘likely to occur’.  For species occurring greater than 1 km from the survey area with 
limited suitable habitat, or for very old records, a category of ‘unlikely to occur’ or ‘may occur’ was applied, 
depending on record relevance.   

Habitat preferences for all target species were determined during the desktop assessment and planning for the 
field assessment, to enable accurate targeted searching in the field.   

The desktop assessment formed the foundation of the field surveys and ensured that the assessments were 
targeted to the areas potentially supporting conservation significant values. 

4.2  FIELD PREPARATIONS 

Field preparations included field safety planning, confirmation of site access permissions and the preparation of 
a detailed study plan, field guides for significant flora and ecological communities, field maps and equipment 
(including electronic devices for field data capture).   

4.3  FIELD ASSESSMENT 

4.3.1 Flora and Vegetation 

A two-phase, detailed flora and vegetation field assessment was carried out within the survey area during spring 
2021 by experienced botanists and ecologists as presented in Section 8.  The phase 1 field survey was conducted 
on 15 and 16 September 2021 and phase 2 was conducted on 22 October 2021.   

Flora and vegetation data were collected in the field at sampling points where vegetation was noted to be of 
differing floristic composition.  Pegged quadrats were installed where native vegetation was found to be in ‘Good’ 
or better condition, in accordance with the requirements for flora and vegetation assessments as documented in 
EPA (2016a).  Detailed data collection points (relevés) were recorded where vegetation was not in ‘Good’ or better 
condition.   

During phase 1, a total of five quadrats were established in areas of ‘Good’ or better condition and two relevés 
were established in an area of poorer quality vegetation, as per the Technical Guidance (EPA 2016a).  The locations 
of these are presented in Figure 8.  Each sampled quadrat from the first phase was rescored as part of the second 
phase survey. 

Sampled quadrats were demarcated with a peg (galvanised fence-dropper) at each corner and the north-west 
corner co-ordinates were recorded using GPS.  During sampling, quadrats were marked by measuring tapes.  
Quadrat dimensions were 10 m x 10 m in accordance with the Technical Guidance (EPA 2016a) and in alignment 
with the Gibson et al. (1994) survey, and the data collected were used to characterise all of the intact native 
vegetation communities (vegetation in ‘Good’ or better condition).   
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The following information was collected at each quadrat and relevé: 

 observer 
 date 
 GPS location (GDA 94) 
 representative photograph  
 soil type and colour 
 topography 
 vegetation condition/degradation/disturbances (e.g. grazing, weed invasion, fire) 
 flora species observed, including average height and projected foliage cover of dominant species within 

each stratum 
 vegetation community, described in accordance with the National Vegetation Information System (NVIS) 

(DEH 2003) 
 vegetation condition, assessed against the currently accepted scale; an adaptation of the Keighery (1994) 

condition scale. 

Observations and opportunistic data collection were also carried out during foot traverses within and throughout 
the survey area and track logs of all personnel were captured using GPS-enabled devices to demonstrate survey 
effort.  These combined track logs for the survey area from the first phase of sampling are presented in the Figure 
9 series. 

The first phase field assessment also included targeted searches for conservation significant flora potentially 
occurring in the survey area.  Selective targeted searching was also carried out during the second phase survey 
whilst traversing between quadrats and in limited additional areas as appropriate, depending on flowering times 
and preferred habitats of target species.  Any observed flora suspected to be Threatened or Priority was marked 
using GPS-enabled devices to enable inclusion in the report maps and spatial data layers.  Suspected Threatened 
and Priority flora were collected for further taxonomic identification by FVC taxonomists and specialists at the 
Western Australian Herbarium.  

Two sampling events within the optimal flowering period (spring) during September and October enabled the 
capturing of species in the second phase that may not have been present during the first phase, particularly 
annuals and other late spring flowering species.   

The flora and vegetation data collected during the two-phase field assessment, from the combination of quadrats 
and continuous opportunistic observations, contributed to the flora inventory for the survey area.  The vegetation 
units of the survey area have been defined by data collected within quadrats and opportunistically between, and 
how they relate to other environmental features such as soil type and landform.  A map of the vegetation units 
was then developed using GIS.  As per EPA (2016a) Guidelines, vegetation within a 500 m buffer of the linear 
survey area centreline was extrapolated and mapped utilising aerial imagery and ground truthing of adjacent 
vegetation units.  

Vegetation condition was assessed using the current bushland condition scale, which is an adaptation of Keighery 
(1994) scale, as described in EPA (2016a).  The spatial extent of the varying vegetation condition was mapped 
using GIS.   

All field data was recorded using electronic tablets equipped with the mobile mapping software, Mappt™ and 
customised data collection forms, tailored to the electronic collection of quadrat and relevé data as well as 
targeted flora surveys.  Draft vegetation unit and condition mapping were also prepared in shapefiles directly 
into Mappt™ whilst in the field, and this formed the basis of the mapping presented in this report. 
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4.4  DATA PROCESSING AND ANALYSIS 

4.4.1 Flora Identification 

Flora identifications were undertaken by FVC’s specialist taxonomists,  and  and 
verified by taxonomic specialist and Consulting Botanist, .  Specimens were collected and dried 
in accordance with WA Herbarium protocols (DBCA 2020a).  Specific plant group specialist taxonomists and group 
authorities were consulted for challenging identifications, where required.  Taxonomy and nomenclature follow 
current protocols of the WA Herbarium.  The data processing task allowed for the preparation of species lists, 
including those for collected flora specimens, once identified.   

4.4.2 Floristic Analysis  

The Gibson et al. (1994) and Keighery et al. (2012) studies were carried across the entire Swan Coastal Plain south 
from Gingin (Southern Swan Coastal Plain).  Due to the large extent of that survey area, in order to determine 
more robust assignment of quadrats to a Floristic Community Type (FCT) a local subset of these sites was selected 
for inclusion in floristic analysis.  These sites were selected based on proximity to the survey area and taking into 
account the geology and pre-European vegetation associations as analogous to the survey area, in order to 
produce the resulting dendrograms and statistical analysis. 

Recorded quadrat data was analysed in accordance with the Draft Vegetation survey methods and analysis to 
determine floristic community types on the southern Swan Coastal Plain (DBCA 2021a).  This methodology 
analysed data utilising PATN™ software (Belbin 2013), via multivariate cluster analysis of species 
presence/absence, in order to group sites of floristically similar composition within the survey area.  In order to 
assign FCTs, quadrat data were analysed against the Gibson et al. (1994) and the Keighery et al. (2012) datasets, 
which were updated to the current species nomenclature as per the Western Australian Herbarium.  Floristic 
analysis via single site insertion (SSI) (into the Gibson et al. (1994) and Keighery et al. (2012) datasets) was carried 
out for all quadrats within the survey area against a local subset of the entire suite of sites from the Gibson et al. 
(1994) survey.   

All quadrat data was processed with singletons and annuals included, for comparison with Gibson et al. (1994) 
and Keighery et al. (2012) data (as per advice from Val English, pers. comm., DBCA).  An inferred FCT was assigned 
to each quadrat based on the resulting dendrogram.  

Quadrats were also analysed in PATN™ in comparison to the Gibson et al. (1994) and the Keighery et al.  (2012) 
datasets utilising the Bray-Curtis Dissimilarity Index.  Results range from 0 to 1, where 0 would indicate that the 
quadrats are identical (i.e. have zero dissimilarity) (Belbin 2013) and 1 indicating no shared species (Hao et al. 
2019).  The closer the value to 0, the greater the similarity.  A dissimilarity index value of greater than 0.6 is 
considered to be high (Maguire et al. 2016) and tends to indicate little similarity.   

Conclusions regarding relevant FCTs that would be assigned to each sampled quadrat were based on ‘nearest 
neighbour’ in the dendrograms, and where appropriate, were also further critically analysed by determining 
similarities to Gibson et al. (1994) sites based on some or all of the following characteristics: key dominant flora 
species, vegetation structure, habitat, geographical location, soils/landforms, vegetation complexes and site 
hydrological status.  The collective results of the FCT analysis concluded with settling on an inferred FCT for each 
quadrat, with justifications provided.   

Other analysis in reference to relevant conservation advice and available information for significant ecological 
communities was also carried out in order to determine whether TECs or PECs are supported by the survey area. 

  







 

 

F L O R A  A N D  V E G E T A T I O N  A S S E S S M E N T    2 9  

 

5.  RESULTS  

5.1  DESKTOP ASSESSMENT 

5.1.1 Threatened and Priority Flora 

The DBCA database (DBCA 2021b), NatureMap (DBCA 2021c) and DAWE Protected Matters Search Tool (DAWE 
2021c) identified 33 conservation significant flora species that have the potential to occur within the desktop 
assessment area (the survey area plus a 2 km buffer applied to the DBCA database search (Appendix B).  The list 
of conservation significant taxa comprised 16 that are Threatened flora pursuant to the Commonwealth EPBC Act 
and State BC Act; one Priority 1, three Priority 2, nine Priority 3 and four Priority 4 species (Table 9, Figure 10).  
Based on known distribution, current records, preferred habitats and the habitats present in the survey area, 18 
taxa were considered ‘unlikely’ to occur, 12 ‘may’ occur, one was considered ‘likely’ to occur and two had 
previously been recorded within the survey area.  
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The Commonwealth listed ‘Clay pans of the Swan Coastal Plain’ TEC, comprises the four State listed TECs and 
one State listed PEC: 

 SCP 07 – Herb rich saline shrublands in clay pans (Vulnerable) 
 SCP 08 – Herb rich shrublands in clay pans (Vulnerable) 
 SCP 09 – Dense shrublands on clay flats (Vulnerable)  
 SCP 10a – Shrublands on dry clay flats (Endangered) 
 Clay pans with mid dense shrublands of Melaleuca lateritia over herbs (Priority 1).   

The species-diverse clay pan communities of the SCP occur where clay substrates are low in the landscape 
and form an impermeable layer close to the surface (DBCA 2019b).  There are no specific suites of flora that 
characterise all the clay pans, but they share general characteristics of substrate, landform, hydrology and 
vegetation structure (DBCA 2019b).  

 

This community type consists of shrublands or low open woodlands on clay flats that are inundated for long 
periods because it usually occurs very low in the landscape.  Sedges are more apparent in this ecological 
community and include Chorizandra enodis (black bristlerush), Cyathochaeta avenacea, Lepidosperma 
longitudinale (pithy sword-sedge) and Leptocarpus coangustatus (formerly Meeboldina coangustata).  
Shrubs include Hakea varia (variable-leaved hakea), Melaleuca viminea and occasionally Xanthorrhoea 
preissii, X. drummondii (grass trees) and Kingia australis.  This vegetation community has a lower species 
richness and weed frequency than in the other clay pan community types, presumably because of the longer 
inundation times (DBCA 2019b). 

 

The Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain Ecological 
Community (Tuart woodlands and forests TEC) occurs as woodland, forest or other structural forms associated 
with soils of the Swan Coastal Plain with a prominent tree layer of Eucalyptus gomphocephala (Tuart) as the 
defining feature (DEE 2019). 

The Tuart woodlands and forests TEC occurs within the Swan Coastal Plain IBRA region within the Perth 
subregion, from Jurien, 200 km north of Perth, to Sabina River near Busselton, 225 km south of Perth (DEE 
2019).  The distribution of the ecological community is limited by the distribution of Tuart, although Tuart 
trees do also occur as a component of other vegetation communities, including the nationally listed Banksia 
woodlands TEC (DEE 2019). 

 

The Mound Springs TEC is characterised by a continuous discharge of groundwater in raised areas of peat.  
Flora species recorded in this community include Banksia littoralis, Melaleuca preissiana and Eucalyptus rudis 
with Agonis linearifolia, Pteridium esculetum, Astartea fascicularis and Cyclosorus interruptus.  Several non-
vascular plants are also associated with this community (CALM 2006).  This TEC has not been previously 
identified to occur within the survey area, however, a buffer for this TEC occurs 80 m north-west of the survey 
area boundary.   
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The Corymbia calophylla – Kingia australis woodlands on heavy soils of the Swan Coastal Plain ecological 
community is a woodland community located on heavy soils of the eastern side of the Swan Coastal Plain 
between Ruabon and Guildford (DEE 2017a).  This TEC occurs on wetter sites than FCT SCP 3b or 3c and is 
associated with the median species richness, and lowest level of weed invasion and disturbance (DPaW 2011). 

This TEC is typically dominated by; Corymbia calophylla (Marri); Banksia dallanneyi, Philotheca spicata, Kingia 
australis and Xanthorrhoea preissii; over herbs, rushes and sedges of Cyathochaeta avenacea, Dampiera 
linearis, Haemodorum laxum, Desmocladus fasciculatus, Mesomelaena tetragona and Tetraria (now Morelotia) 
octandra (DEE 2017a).  

 

The Corymbia calophylla - Eucalyptus marginata woodlands on sandy clay soils of the southern Swan Coastal 
Plain ecological community (SCP 3b) is characterised by an overstorey of dominated by both Corymbia 
calophylla (Marri) and Eucalyptus marginata (Jarrah) (DBCA 2020b).  Other typical species include: Bossiaea 
eriocarpa, Conostylis juncea, Hibbertia hypericoides, Tetraria (now Morelotia) octandra, Chamaescilla 
corymbosa, Desmocladus fasciculatus, Banksia dallanneyi, Mesomelaena tetragona, Babingtonia 
camphorosmae, Lepidosperma squamatum, Neurachne alopecuroidea, Philotheca spicata, Burchardia 
congesta, Caesia micrantha, Kingia australis, Drosera erythrorhiza, Lomandra hermaphrodita and Caladenia 
flava (DBCA 2020b).  This community is distributed between Wattle Grove and Harvey.   

 

The SCP 3c community is found on heavy soils on the eastern side of the Swan Coastal Plain between 
Bullsbrook and Stratham.  It is dominated by Corymbia calophylla and Xanthorrhoea preissii occasionally 
with Eucalyptus wandoo.  The most common shrub species are Gompholobium marginatum, Hypocalymma 
angustifolium and Banksia dallanneyi (DBCA 2021d).   

 

This community occurs on sands at the base of the Darling Scarp primarily on Pinjarra Plain and Ridge Hill 
Shelf soils.  The community comprises woodlands of Banksia attenuata often with Eucalyptus marginata.  The 
presence of Hakea stenocarpa, Conostylis setosa and Johnsonia pubescens subsp. cygnorum is considered an 
indicator of this community (DEC 2012). 

 

The Banksia Woodlands of the Swan Coastal Plain Ecological Community (Banksia woodlands TEC) was 
approved for inclusion as an Endangered TEC under the EPBC Act on 16 September 2016.  This ecological 
community is woodland associated with some soils of the Swan Coastal Plain with a prominent tree layer of 
Banksia with scattered Eucalypts and other tree species among or emerging above the canopy.  The 
understorey is comprised of a species rich mix of sclerophyllous shrubs, graminoids and forbs (TSSC 2016).   

The Banksia woodlands TEC is largely restricted to the Swan Coastal Plain IBRA bioregion, within the Perth 
(SWA02) and Dandaragan (SWA01) sub-regions.  It extends into the adjacent Jarrah Forrest IBRA region (JA01 
and JA02 sub-regions) and areas of the Whicher and Darling escarpments where pockets of Banksia woodland 
may occur.  This TEC mainly occurs on deep Bassendean and Spearwood sands or occasionally on Quindalup 
sands at the eastern edge (TSSC 2016).   
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5.2  FIELD ASSESSMENT 

5.2.1 Flora 

A total of 96 flora species, from 69 genera and 29 families were recorded during the field survey.  The 
dominant families were found to be Fabaceae (12 taxa), Myrtaceae (10 taxa) and Asparagaceae (eight taxa).  
The total is comprised of 83 (86.5%) native species and 13 (13.5%) introduced (weed) species.  The full list of 
vascular flora species recorded within each vegetation unit (which includes opportunistic species records, 
additional to flora species recorded within quadrats and relevés) is presented in Appendix C and individual 
quadrat and relevé data is presented in Appendix D.   

No species listed as Threatened flora under the BC Act or under the EPBC Act were recorded.  One Priority 
flora species listed by DBCA, Johnsonia pubescens subsp. cygnorum (P2) was recorded in quadrat CR02 
(Figure 10).  

Two vascular flora species of conservation significance, Synaphea sp. Serpentine (G.R Brand 103) and 
Synaphea sp. Pinjarra Plain (A.S. George 17182) both listed as Critically Endangered under the EPBC Act and 
BC Act have been previously recorded from within the survey area (Figure 10).  Synaphea sp. Serpentine (G.R 
Brand 103) was recorded from one location in 2011 and Synaphea sp. Pinjarra Plain (A.S. George 17182) was 
recorded from three locations in 2003, 2011 and 2012.  None of the collected specimens from the survey 
area, including Synaphea spp., were confirmed to be representative of the Threatened taxa. 

None of the flora recorded are exhibiting extensions of their currently known range as documented by the 
WA Herbarium (WAH 1998-).   

Due to the limited number of quadrats sampled within the survey area, species accumulation curves were 
not able to be produced to assess the adequacy of sampling.    
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Analysis of all quadrats recorded within the survey area was first conducted using the full suite of FVC 
sampled quadrats (batch analysis) and then via single site insertion (SSI) into a local subset of Gibson et al. 
(1994) and Keighery et al. (2012) quadrats.  Multivariate cluster analysis of species presence/absence in 
PATN™ was conducted in order to assign Gibson et al. (1994) or Keighery et al. (2012) FCTs that are most 
likely represented within each quadrat.   

The dendrograms resulting from the SSI analysis are presented in Appendix E and the results of the analysis, 
including analysis of dissimilarity are presented in Table 15.   

Interrogation of the results of the data analysis (Table 15) indicates that all quadrats sampled, excluding 
CR04, are considered to be representative of FCT SCP 3b which is a State-listed TEC.  Based these results, the 
vegetation units described and mapped for the survey area which most closely align with the FCT SCP 3b 
TEC (Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay soils of the southern Swan 
Coastal Plain) are: 

 CcXp (Marri/Xanthorrhoea Woodland)  
 CcXpKa (Marri/Xanthorrhoea/Kingia Woodland).  
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5.2.3 Threatened and Priority Ecological Communities 

The desktop assessment identified the following nine TECs and/or PECs that are known to occur within or in 
close proximity to the survey area: 

 Clay Pans of the Swan Coastal Plain (Critically Endangered: EPBC Act) 
 FCT SCP 09 – Dense Shrublands on Clay Flats, Swan Coastal Plain (Critically Endangered; EBPC Act, 

Vulnerable; BC Act) 
 Tuart Woodlands and Forests (Critically Endangered: EPBC Act, Priority 3: DBCA) 
 Mound Springs SCP – Communities of Tumulus Springs (Organic Mound Springs, Swan Coastal Plain) 

(Endangered; EBPC Act, Critically Endangered; BC Act) 
 FCT SCP 3a - Corymbia calophylla – Kingia australis woodlands on heavy soils, Swan Coastal Plain 

(Endangered: EPBC Act, Critically Endangered BC Act) 
 FCT SCP 3b - Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay soils of the southern 

Swan Coastal Plain (Vulnerable BC Act) 
 FCT SCP 3c - Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay soils of the southern 

Swan Coastal Plain (Endangered: EPBCA Act, Critically Endangered: BC Act)  
 FCT SCP 20b - Banksia attenuata and/or Eucalyptus marginata woodlands of the eastern side of the 

Swan Coastal Plain (Endangered BC Act) 
 Banksia dominated Woodlands of the Swan Coastal Plain IBRA Region (Endangered: EPBC Act, Priority 

3 DBCA). 

 

The EPBC PMST identified that the Clay Pans of the Swan Coastal Plain TEC is likely to occur within the defined 
search area (Appendix B).  The DBCA Threatened and Priority Ecological Community database did not specifically 
identify the presence of the Commonwealth listed TEC, however it did identify State listed TECs; FCT SCP 09 – 
Dense shrublands on clay flats, which form part of the Commonwealth-listed Clay pans of the Swan Coastal Plain 
TEC, within or within 2 km of the survey area.  As the Commonwealth-listed TEC is comprised of five State-listed 
TECs, including FCT SCP 09, then the Commonwealth listed TEC also occurs.  The presence of State-listed FCT 
SCP 09 is reported in Section 5.1.2.1.  

 

The desktop assessment identified that FCT SCP 09 and its buffer, does not occur within the survey area; however, 
is located 600 m north of the survey area (Figure 11).  PATN™ analyses carried out as part of this assessment did 
not infer that any of the defined vegetation units showed similarity to FCT SCP 09; therefore, are not 
representative of this FCT. 

 

The desktop assessment indicates that the Commonwealth-listed (Critically Endangered) Tuart woodlands TEC, 
also listed as a Priority 3 PEC by DBCA has the potential to occur within the survey area; however, the closest 
recorded occurrence is approximately 14 km from the survey area.  The key species defining this TEC, Eucalyptus 
gomphocephala was not recorded within the survey area; therefore, none of the defined vegetation units are 
considered representative of this TEC. 
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The Mound Springs TEC is characterised by a continuous discharge of groundwater in raised areas of peat.  The 
maintenance of hydrological processes for quality and quantity of water to the mounds is essential to sustain the 
tumulus springs assemblages (DBCA 2013).  The Mound Springs TEC distributed at isolated locations between 
Muchea and Oldbury. 

DBCA Threatened Ecological Community database search indicates that the Mound Springs TEC and its buffer 
does not occur within the survey area; however, one known occurrence is located less 100 m north-east of the 
survey area (Figure 11).  None of the defined vegetation units are considered to be representative of this TEC.  

 

This FCT occurs on heavy soils on the eastern side of the Swan Coastal Plain.  DBCA spatial data identified that 
this TEC and its buffer encompasses a small area in the northern portion of the survey area (Figure 11).  PATN™ 
analyses carried out as part of this assessment did not infer that any of the defined vegetation units show the 
greatest similarity to FCT SCP 3a or are representative of this FCT.   

 

The desktop assessment identified that FCT SCP 3b encompasses a large proportion of the survey area and thus, 
DBCA data confirms the presence of this FCT within the survey area (Figure 11).  Floristic analysis results indicate 
that quadrats CR01 and CR03 within CcXp (Marri/Xanthorrhoea Woodland) and quadrat CR02 within CcXPka 
(Marii/Xanthorrhoea/Kingia Woodland) show the greatest similarity to FCT SCP 3b.  Interrogation of data from 
these quadrats indicates the presence of Corymbia calophylla, Xanthorrhoea preissii and Kingia australis as 
dominant species, all of which are considered typical of FCT SCP 3b.  At quadrat CR01, the clay soils characteristic 
of FCT SCP 3b were observed.  Therefore, based on PATN™ analysis results and the assessment of key dominant 
species and soils, it is considered that vegetation representative of FCT SCP 3b occurs within the survey area.   

 

DBCA data indicated that FCT SCP 3c does not occur within the survey area; however, two occurrences of this 
FCT (or a buffer of its occurrence) occur approximately 0.8 km north and 1.7 km south of the survey area (Figure 
11).  Based on PATN™ analysis results and the assessment of key dominant species and soils, it is considered that 
none of the vegetation is considered representative of FCT SCP 3c.  

 

DBCA data indicates that the Banksia attenuata and/or Eucalyptus marginata woodlands of the eastern side of 
the Swan Coastal Plain TEC (or a buffer of its occurrence) encompasses the southern portion of survey area 
(Figure 11).  Floristic analysis of all quadrats indicates that none of the vegetation units in the survey area are 
representative of FCT SCP 20b and therefore, none of the defined vegetation units are considered to be 
representative of the FCT.  Furthermore, characteristic species of FCT SCP 20b such as Banksia attenuata and 
Xylomelum occidentale were not recorded within the survey area.   
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DBCA TEC and PEC database results indicated that the Commonwealth-listed (Endangered) Banksia woodlands 
TEC, also listed as a Priority 3 PEC by DBCA (or a buffer of its occurrence), encompasses the southern portion of 
the survey area.   

Floristic analysis of all quadrats inferred that none of the vegetation units in the survey area are representative of 
FCT SCP 20b and therefore none of the defined vegetation units are considered to be representative of the FCT.  
It is also considered that none of the defined vegetation units are representative of the Banksia woodlands TEC, 
due to a lack of characteristic species such as Banksia attenuata.   

5.3  VEGETATION OF SIGNIFICANCE 

5.3.1 Nationally Significant Vegetation 

The National significance of the vegetation units was assessed based on presence of:  

 populations of Threatened (EPBC listed) species  
 TECs listed as nationally (EPBC) significant 
 Ramsar Wetlands of International Importance (DAWE 2020a). 

 

No EPBC-listed Threatened flora were recorded within the survey area and therefore, none of the recorded 
vegetation units are of National significance due to this factor. 

 

None of the defined vegetation units, were considered to be representative of, or form part of an EPBC-listed 
TEC.  Therefore, none of the vegetation units are considered to be of National significance due to this factor. 

 

No Ramsar wetlands occur within the survey area and therefore, none of the recorded vegetation units are of 
National significance due to this factor. 

5.3.2 State Significant Vegetation 

The State significance of the vegetation units was assessed based on presence of: 

 State listed Threatened flora or TECs  
 land within (or areas recommended by DBCA for inclusion) the State-managed conservation estate. 

 

No State-listed Threatened flora were recorded within the survey area and therefore, none of the recorded 
vegetation units are of State significance due to this factor. 

 

Two of the defined vegetation units, CcXp and CcXpKa, are considered to be representative of a State-listed TEC 
(SCP 3b).  Therefore, these vegetation units are considered to be of State significance due to this factor. 

 

No DBCA Conservation Reserves or Estate occur within survey area.  Therefore, none of the defined vegetation 
units are considered to be of State significance due to this factor.  
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5.3.3 Regionally Significant Vegetation 

The regional significance of the vegetation units was assessed based on:  

 the presence of populations of Priority flora or ecological communities  
 the presence of ESAs or areas relevant to a conservation scheme 
 the presence of conservation category wetlands 
 the presence of high diversity of flora, fauna, communities, or community structure 
 the presence of flora species exhibiting range extensions or undescribed species 
 having a restricted regional distribution 
 being represented by less than 30% of the pre-European extent. 

 

No Priority flora were recorded and therefore, none of the recorded vegetation units are of regional significance 
due to this factor. 

One State-listed priority flora species, Johnsonia pubescens subsp. cygnorum was recorded within quadrat CR02 
defined as vegetation unit CcXpKa.  Therefore, only vegetation unit CcXpKa is considered Regionally significant 
due to this factor. 

 

None of the vegetation units are considered to be representative of any PEC and therefore, none of the recorded 
vegetation units are of regional significance due to this factor.  

 

The survey area is a Bush Forever site (site 350), which is also therefore, an ESA.  Therefore, all of the recorded 
vegetation units, (BsXp, CcXp, CcXpKa, EwTo, Er(P) and Cc(P)) which occupy the Bush Forever site and ESA are 
considered to be of regional significance due to this factor. 

 

Three conservation category wetlands occur within the survey area and therefore, vegetation that intersects with 
the mapped wetland (BsXp, CcXp, CcXpKa EwTo and Er(P)) are considered to be of regional significance due to 
this factor. 

 

A large proportion of the survey area (29.98%) has been cleared, therefore within the survey area, the species 
richness across the remaining remnant vegetation (average 5.67 species per hectare) is considered to be low and 
the diversity of the vegetation is not considered to be high given the size of the survey area.  The floral 
composition and vegetation structure of the vegetation units are considered typical of the vegetation of the Swan 
Coastal Plain.  None of the recorded vegetation units are considered to exhibit complex or diverse structure and 
are therefore not considered to be of regional significance due to this factor.  

 

None of the recorded flora are occurring beyond their known range and none are undescribed flora, therefore, 
none of the recorded vegetation units are considered to be of regional significance due to this factor.  

 

The most important aspect in the consideration of regional significance of vegetation is the representation of 
that vegetation in the region.  Within each IBRA Region, some regionally defined vegetation associations 
(Shepherd et al. 2002) comprise a very small proportion of the vegetation associations within that region.  
Vegetation units are considered significant if they are poorly represented regionally.  The vegetation association 
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represented in the survey area (968) is not restricted in its representation or distribution, and therefore, none of 
the recorded vegetation units are considered to be of regional significance due to this factor.  

 

The vegetation association (Beard 1990) represented within the survey area (968) falls below both the 
unconstrained (30%) and constrained (10%) area thresholds for retention in comparison to their pre-European 
extent for the Swan Coastal Plain.  Therefore, all remnant vegetation units occurring within the survey area are 
considered to be of regional significance due to this factor.  

The Guildford complex is represented by less than 10% of its original vegetation extent.  Therefore, vegetation 
units occurring within the defined extent of the Guildford complex (BsXp, Cc(P), CcXp, CcXpKa, EwTo) are 
considered to be of regional significance due to this factor.  

5.3.4 Locally Significant Vegetation 

The local significance of the vegetation units was assessed based on:  

 representing small, isolated communities 
 their local extent (proportion) and distribution. 

 

Two of the recorded vegetation units BsXp (1.05%) and EwTo (2.35%) each occupy less than 3% of the survey 
area and occur as isolated occurrences.  The combination of flora taxa occurring within these vegetation units 
are considered to be widespread across the Swan Coastal Plain and nearby regions and therefore, these units are 
not unique or of conservation significance, nor of local significance due to being limited in their extent and 
distribution.  However, due to being represented within small, isolated occurrences within the survey area and in 
the context of the surrounding area (Figure 13), vegetation units BsXp and EwTo are considered be of local 
significance.  

 

Despite vegetation units BsXp and EwTo being represented by small extents within the survey area, the 
combination of flora taxa occurring within these vegetation units are considered to be widespread across the 
Swan Coastal Plain and nearby regions.  Based on literature, including the Gibson et al. (1994) distribution of sites 
and other anecdotal information, the recorded vegetation units are considered to be widely distributed and well-
represented within the local area (Shire of Serpentine-Jarrahdale) and across the Swan Coastal Plain and 
surrounding regions.  Therefore, none of the recorded vegetation units are considered to be of local significance 
due to this factor.  
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6.  DISCUSSION 

6.1  FLORA 

The survey area occurs at the base of the Darling Scarp, on the eastern side of the Swan Coastal Plain where the 
level of historic clearing is very high, and the original populations of flora species have been greatly reduced in 
size and connectivity (Malcom Trudgen, pers. comm.).  The survey area is a linear corridor, running parallel with 
the South Western Railway corridor.  The corridor and areas surrounding it have been highly disturbed.  
Vegetation remains within the survey area, whilst there has been significant clearing in the surrounding areas.  
This has resulted in the survey area emerging as an ecological linkage, with retained vegetation joining reserves 
in the north, to larger vegetation remnants in the south.  Consequently, the survey area may have high 
conservation value for native flora, whether or not the individual taxa recorded in the survey area are of particular 
conservation significance (Malcolm Trudgen pers. comm.).   

A total of 96 flora species, from 69 genera and 29 families were recorded during the field survey.  The dominant 
families were found to be Fabaceae (12 taxa), Myrtaceae (10 taxa) and Asparagaceae (eight taxa).  The total is 
comprised of 85 (86.5%) native species and 13 (13.5%) introduced (weed) species, none of which are Declared 
Pest plants.   

The species diversity within the survey area is considered low (5.67 species/ha) which is considered likely due to 
the linear alignment of the survey area, providing a larger edge to area ratio and therefore vulnerability to edge 
effects such as weed invasion, and a large proportion of the survey area being cleared.  The survey area’s 
disturbed and partially cleared nature, was a minor limitation of the study.  

The presence of invasive weeds within the survey area can be attributed to the close proximity to existing 
infrastructure such as roads, railways and cleared pasture.  Introduced species can out-compete native species, 
particularly adjacent to these high traffic areas.  Poorer vegetation condition and higher weed abundance occurs 
adjacent to road and rail infrastructure where the edge effects from these activities are more pronounced.    

6.1.1 Significant Flora 

No species listed as Threatened flora under the BC Act or under the EPBC Act were recorded.   

Two Threatened vascular flora species have been previously recorded from within the survey area: Synaphea sp. 
Serpentine (G.R Brand 103); and Synaphea sp. Pinjarra Plain (A.S. George 17182). Both species are listed as 
Critically Endangered under the EPBC and BC Acts. 

Synaphea sp. Serpentine (G.R Brand 103) was recorded from one location in 2011 and Synaphea sp. Pinjarra Plain 
(A.S. George 17182) was recorded from three locations in 2003, 2011 and 2012 within the railway corridor adjacent 
to Soldiers Road.  Synaphea sp. Serpentine (G.R Brand 103) is known from 38 FloraBase records, predominantly 
between Byford in the north to Serpentine in the south, with isolated locations at Yalgoo and Capel.  Synaphea 
sp. Pinjarra Plain (A.S. George 17182) is known from 63 FloraBase records and is predominantly distributed from 
Byford to Pinjarra.  Synaphea sp. Pinjarra Plain (A. S. George 17182) typically occurs within Open Woodland of 
Corymbia calophylla, Xanthorrhoea preissii over Open Shrubland of Pericalymma ellipticum, Kunzea micrantha, 
Hakea varia, Adenanthos meisneri, Stirlingia latifolia Synaphea petiolaris and Synaphea gracillima over 
Sedgelands of Mesomelaena tetragona and Tetraria octandra (DBCA 2016).  Both species grow in a variety of 
habitats but commonly occur within Corymbia calophylla Woodlands and/or Kunzea or Melaleuca thickets and 
shrublands.   

While suitable habitat for these two species occurs within survey area, neither of these species were recorded 
during the field assessment.  This may be attributed to the length of time since these species were originally 
recorded (which may suggest poor accuracy of the recorded locations), or the ‘Degraded’ condition of the 
vegetation in which these species were previously recorded.    
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6.2  VEGETATION 

Overall, only 16.9% of the vegetation within the survey area was recorded to be in ‘Good’ or better condition.  
This poorer quality of vegetation condition was expected due to the close proximity of the survey area to existing 
infrastructure and the largely cleared context in which it occurs. A large proportion of survey area has been 
subject to weed infestation, resulting in poorer quality vegetation.   

6.2.1 Connectivity 

While much of survey area is adjacent to cleared areas, the survey area acts as an ecological linkage between 
areas of native vegetation (Section 3.10).  These linkages are important, as they connect continuous areas of 
native vegetation, and in effect, create a larger area of native vegetation when combined.  The size of an area of 
native vegetation is directly related to the number of flora species that can survive there (Freudenberger et al. 
1997), so these connections (by maintaining the larger size of the overall remnant) assist in maintaining flora 
species abundance and diversity in the survey area and the local region. 

6.2.2 Floristic Community Types 

The DBCA database search results suggested that TECs are likely to be present in the survey area.  PATNTM analysis 
indicated that two of the vegetation units (CcXp and CcXpKa) that were defined and mapped within the survey 
areas are representative of FCT SCP 3b (Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay 
soils of the southern Swan Coastal Plain), which is listed as a Vulnerable TEC at a State level.  All other vegetation 
units in the survey area produced inconclusive results or were not aligned with an FCT due to their degraded 
nature.   

Vegetation units CcXp (Marri/Xanthorrhoea woodland) and CcXpKa (Marri/Xanthorrhoea/Kingia woodland) 
showed the greatest similarity to FCT SCP 3b (Table 14) and the FCT SCP 3b quadrats recorded by Gibson et al. 
(1994) from Cardup Nature Reserve.  Statistical analysis of quadrat data and interrogation of species composition 
from vegetation units BsXp (Banksia/Xanthorrhoea Woodland) and EwTo (Wandoo Woodland) provided 
inconclusive results.   

More specifically, quadrats sampled within vegetation units CcXp (CR03) and CcXpKa (CR02) showed the greatest 
similarity to Gibson et al. (1990) quadrat CARD13 (FCT SCP 3b), which is located within the Cardup Nature Reserve.  
Statististical analysis indicated that quadrat CR01 showed the greatest similarity (with a dissimilarity value of 
0.7255) to FCT SCP 06 (Weed dominated wetlands on heavy soils).  Despite analysis indicating the greatest affinity 
of CR01 with FCT SCP 06, examination of species composition of FCT SCP 06 concluded that quadrat CR01 is 
unlikely to be representative of this FCT, due to the lack of dominant species in common.  The alignment to this 
FCT from floristic analysis may be due to the presence of a similar suite of weed species.  Clay soils were recorded 
at quadrat CR01, and whilst such soils are characteristic of FCT SCP 06, they are also characteristic of FCT SCP 3b.  
Overall, it was therefore concluded that CR01 also shows the greatest similarity to FCT SCP 3b. 

Sampled quadrats within vegetation unit CcXp (Marri/Xanthorrhoea woodland) also showed affinity to FCTs 
defined as Banksia woodland communities (FCT SCP 20b and 21a).  None of the charateristic Banksia species 
(predominantly Banksia attenuata) of both FCT SCP 20b and 21a occur within quadrats CR01 or CR03 and 
therefore, this vegetation unit is not considered to be representative of either of these Banksia woodland 
communities.  

A representative image of vegetation unit CcXp from within the survey area, where FCT SCP 3b is considered to 
be represented, is provided in Plate 1. 
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Plate 1 – FCT SCP 3b, Corymbia calophylla – Eucalyptus marginata woodlands on sandy clay soils of the southern Swan 
Coastal Plain  

6.2.3 Threatened and Priority Ecological Communities 

Interrogation of the DBCA TEC and PEC database search indicates that four TECs (FCTs SCP 3a, 3b, FCT 20b and 
therefore, the Commonwealth listed Banksia woodlands TEC) have been previously reported to occur within (or 
their buffers do) the survey area.   

FCT SCP 3a and its associated buffer encompasses a portion of the northern section of the survey area, according 
to the DBCA database.  The buffer extends beyond the bounds of the survey area and encompasses large areas 
of cleared paddock and areas devoid of remnant vegetation that could be representative of FCT SCP 3a.  None 
of the vegetation units defined within the survey area are considered to be representative of this TEC.   

FCT SCP3b was documented by DBCA to encompass the majority of the survey area.  Vegetation units CcXp and 
CcXpKa within the survey areas are considered representative of FCT SCP 3b (Corymbia calophylla – Eucalyptus 
marginata woodlands on sandy clay soils of the southern Swan Coastal Plain). 

Two DBCA verified locations of FCT SCP 20b and associated buffers occur within the survey area.  Observations 
made during the field survey and statistical analysis of recorded flora identified that none of the vegetation units 
are representative of this TEC.  In addition, no vegetation units considered to be representative of the 
Commonwealth listed Banksia woodlands TEC were recorded.  
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7.  CONCLUS IONS  
The key findings and conclusions of the flora and vegetation assessment of the survey area are as follows: 

 No Threatened flora species were recorded; however, one State-listed Priority species, Johnsonia 
pubescens subsp. cygnorum (P2) was recorded within vegetation type CcXpKa.  

 Previously recorded Threatened species, Synaphea sp. Serpentine (G.R. Brand 103) and Synaphea sp. 
Pinjarra Plain (A.S. George 17182) were not observed within the survey area..  The lack of records for 
previously recorded species is considered possibly due to degradation or the old age of some of the 
records, which may, in turn, be attributable to poor accuracy of recorded locations.  

 The survey area has been subject to historic disturbances and a large proportion (29.98%) of the survey 
area has been cleared.   

 No plants listed as a DP plant under the BAM Act were recorded.   
 Seven vegetation units (four of which are remnant vegetation, BaXp, CcXp, CcXpKa and EwTo) were 

described and mapped within the survey area, consisting of six woodlands and one rehabilitated 
vegetation unit, with eleven units (five of which are also represented within the survey area) defined 
and mapped in the broader region (within a 500 m buffer of the survey area corridor).  

 Eight Commonwealth or State-listed TECs were identified through database searches as potentially 
occurring within the survey area.   Of these, based on mapped occurrences with buffers applied, four 
TECs were considered most likely to occur, being FCTs SCP 3a, 3b and 20b (the latter being part of 
Banksia woodlands TEC).   

 The Marri/Xanthorrhoea woodland (CcXp) and the Marri/Xanthorrhoea/Kingia woodlands (CcXpKa) 
vegetation units have been inferred to be representative of FCT SCP 3b, the Corymbia calophylla – 
Eucalyptus marginata woodlands on sandy clay soils of the southern Swan Coastal Plain, which is a 
State-listed (Vulnerable) TEC. 

 None of the other vegetation units are considered to be representative of any Commonwealth-listed 
TECs or State-listed PECs. 

 The condition of the vegetation in the survey area ranges from ‘Completely Degraded’ to ‘Excellent’, 
with only 16.90% observed to be in ‘Good’ or better condition.  

 The desktop assessment, field survey and floristic analysis determined that of the nine TECs or PECs 
potentially occurring in the survey area, only FCT SCP 3b is represented, which occurs within vegetation 
units CcXp and CcXpKa, together comprising 15.05 ha (63.10% of the 23.85 ha survey area). 
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Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

1215. 7768 Stylidium obtusatum (Pinafore Triggerplant)

1216. 7773 Stylidium petiolare (Horn Triggerplant)

1217. 7774 Stylidium piliferum (Common Butterfly Triggerplant)

1218. 7782 Stylidium pulchellum (Thumbelina Triggerplant)

1219. 33106 Stylidium recurvum

1220. 7785 Stylidium repens (Matted Triggerplant)

1221. Stylidium roseo-alatum

1222. 7790 Stylidium roseoalatum (Pink-wing Triggerplant)

1223. 7798 Stylidium schoenoides (Cow Kicks)

1224. Stylidium sp.

1225. 45594 Stylidium tenue subsp. majusculum (Showy Fountain Triggerplant)

1226. 23511 Stylidium thesioides (Delicate Triggerplant)

1227. 7806 Stylidium utricularioides (Pink Fan Triggerplant)

1228. Stylopauropoides wungongensis Y

1229. 1260 Stypandra glauca (Blind Grass)

1230. 6476 Styphelia tenuiflora (Common Pinheath)

1231. Supunna funerea

1232. Supunna picta

1233. 24259 Sus scrofa (Pig) Y

1234. 25902 Symphyotrichum squamatum (Bushy Starwort) Y

1235. Symphytognatha picta

1236. 2321 Synaphea acutiloba (Granite Synaphea)

1237. 2323 Synaphea gracillima

1238. 2324 Synaphea petiolaris (Synaphea)

1239. 16864 Synaphea petiolaris subsp. petiolaris

1240. 2325 Synaphea pinnata (Helena Synaphea)

1241. 29186 Synaphea sp. Udumung (A.S. George 17058)

1242. Synothele durokoppin

1243. Synothele longbottomi

1244. Synothele michaelseni

1245. 32439 Syntrichia papillosa

1246. Tabanidae sp.

1247. 25705 Tachybaptus novaehollandiae (Australasian Grebe, Black-throated Grebe)

1248. 24682 Tachybaptus novaehollandiae subsp. novaehollandiae (Australasian Grebe, Black-

throated Grebe)

1249. 24331 Tadorna tadornoides (Australian Shelduck, Mountain Duck)

1250. 30870 Taeniopygia guttata (Zebra Finch)

1251. 20024 Tagetes erecta (Marigold) Y

1252. Tanypodinae sp.

1253. 24167 Tarsipes rostratus (Honey Possum, Noolbenger)

1254. Tasmanicosa leuckartii

1255. 20135 Taxandria linearifolia

1256. 1034 Tetraria capillaris (Hair Sedge)

1257. 1036 Tetraria octandra

1258. 667 Tetrarrhena laevis (Forest Ricegrass)

1259. 4535 Tetratheca hirsuta (Black Eyed Susan)

1260. 48342 Tetratheca hirsuta subsp. hirsuta

1261. 48341 Tetratheca hirsuta subsp. viminea

1262. 4537 Tetratheca nuda

1263. 1701 Thelymitra antennifera (Vanilla Orchid)

1264. 1702 Thelymitra campanulata (Shirt Orchid)

1265. 1705 Thelymitra crinita (Blue Lady Orchid)

1266. 11053 Thelymitra macrophylla

1267. 673 Themeda triandra

1268. 5080 Thomasia foliosa

1269. 24845 Threskiornis spinicollis (Straw-necked Ibis)

1270. 1318 Thysanotus arbuscula

1271. 1319 Thysanotus arenarius

1272. 1328 Thysanotus dichotomus (Branching Fringe Lily)

1273. 1330 Thysanotus fastigiatus

1274. 1338 Thysanotus manglesianus (Fringed Lily)

1275. Thysanotus manglesianus/patersonii complex

1276. 1339 Thysanotus multiflorus (Many-flowered Fringe Lily)

1277. 1343 Thysanotus patersonii

1278. 46055 Thysanotus sp. Coastal plain (N.H. Brittan 66/63)

1279. 1351 Thysanotus sparteus

1280. 1354 Thysanotus tenellus

1281. 1357 Thysanotus thyrsoideus

1282. 1358 Thysanotus triandrus

1283. 25203 Tiliqua occipitalis (Western Bluetongue)

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.
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1284. 25519 Tiliqua rugosa

1285. Tinytrema yarra

1286. Tipulidae sp.

1287. 25549 Todiramphus sanctus (Sacred Kingfisher)

1288. 8248 Tolpis barbata (Yellow Hawkweed) Y

1289. Trachycosmus sculptilis

1290. 19041 Trachymene coerulea subsp. coerulea

1291. 6280 Trachymene pilosa (Native Parsnip)

1292. Trachytrema castaneum

1293. 38845 Trechispora farinacea

1294. 1481 Tribonanthes australis (Southern Tiurndin)

1295. 1482 Tribonanthes brachypetala (Nodding Tiurndin)

1296. 1483 Tribonanthes longipetala (Branching Tiurndin)

1297. 1485 Tribonanthes violacea (Violet Tiurndin)

1298. 48141 Tribonyx ventralis (Black-tailed Native-hen)

1299. 8251 Trichocline spathulata (Native Gerbera)

1300. 25723 Trichoglossus haematodus (Rainbow Lorikeet)

1301. 25521 Trichosurus vulpecula (Common Brushtail Possum)

1302. 24158 Trichosurus vulpecula subsp. vulpecula (Common Brushtail Possum)

1303. 1361 Tricoryne elatior (Yellow Autumn Lily)

1304. 1362 Tricoryne humilis

1305. 1363 Tricoryne tenella

1306. 1038 Tricostularia neesii

1307. 4289 Trifolium angustifolium (Narrowleaf Clover) Y

1308. 4291 Trifolium arvense (Hare's Foot Clover) Y

1309. 4292 Trifolium campestre (Hop Clover) Y

1310. 17763 Trifolium campestre var. campestre (Hop Clover) Y

1311. 4293 Trifolium cernuum (Drooping Flower Clover) Y

1312. 4295 Trifolium dubium (Suckling Clover) Y

1313. 17541 Trifolium incarnatum var. incarnatum Y

1314. 4313 Trifolium subterraneum (Subterranean Clover) Y

1315. 18587 Triglochin nana

1316. 4737 Tripterococcus brunonis (Winged Stackhousia)

1317. 1139 Trithuria bibracteata

1318. 1141 Trithuria submersa

1319. 1561 Tritonia crocata Y

1320. 13479 Trymalium ledifolium var. rosmarinifolium

1321. 33418 Trymalium odoratissimum subsp. odoratissimum

1322. 39103 Tubifera ferruginosa

1323. 48147 Turnix varius (Painted Button-quail)

1324. 24851 Turnix velox (Little Button-quail)

1325. 24852 Tyto alba subsp. delicatula (Barn Owl)

1326. 24983 Underwoodisaurus milii (Barking Gecko)

1327. Urodacus novaehollandiae

1328. Urodacus planimanus

1329. Urodacus woodwardii

1330. 8255 Ursinia anthemoides (Ursinia) Y

1331. 38388 Ursinia anthemoides subsp. anthemoides Y

1332. 28227 Usnea scabrida subsp. scabrida

1333. 7153 Utricularia tenella

1334. 7157 Utricularia violacea (Violet Bladderwort)

1335. 24386 Vanellus tricolor (Banded Lapwing)

1336. 25218 Varanus gouldii (Bungarra or Sand Monitor)

1337. Veliidae sp.

1338. 7665 Velleia trinervis

1339. 8257 Vellereophyton dealbatum (White Cudweed) Y

1340. Venator immansueta

1341. 7107 Verbascum virgatum (Twiggy Mullein) Y

1342. 6070 Verticordia acerosa

1343. 15431 Verticordia acerosa var. acerosa

1344. 12388 Verticordia acerosa var. preissii

1345. 6076 Verticordia densiflora (Compacted Featherflower)

1346. 15432 Verticordia densiflora var. densiflora

1347. 6088 Verticordia huegelii (Variegated Featherflower)

1348. 15433 Verticordia huegelii var. huegelii

1349. 12430 Verticordia huegelii var. stylosa

1350. 6107 Verticordia pennigera

1351. 6110 Verticordia plumosa (Plumed Featherflower)

1352. 12449 Verticordia plumosa var. brachyphylla

1353. 15618 Verticordia plumosa var. plumosa

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.
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1354. 24206 Vespadelus regulus (Southern Forest Bat)

1355. 4320 Vicia hirsuta (Hairy Vetch) Y

1356. 12070 Vicia sativa subsp. sativa Y

1357. 4325 Viminaria juncea (Swishbush, Koweda)

1358. 24040 Vulpes vulpes (Red Fox) Y

1359. 722 Vulpia bromoides (Squirrel Tail Fescue) Y

1360. 724 Vulpia myuros (Rat's Tail Fescue) Y

1361. 33101 Vulpia myuros forma myuros Y

1362. 7384 Wahlenbergia capensis (Cape Bluebell) Y

1363. 7386 Wahlenbergia gracilenta (Annual Bluebell)

1364. 7389 Wahlenbergia preissii

1365. 8282 Waitzia suaveolens (Fragrant Waitzia)

1366. 17910 Washingtonia filifera Y

1367. 13103 Watsonia borbonica Y

1368. 1566 Watsonia marginata Y

1369. 1567 Watsonia meriana (Bulbil Watsonia) Y

1370. 18108 Watsonia meriana var. bulbillifera Y

1371. 18118 Watsonia meriana var. meriana Y

1372. Watsonia sp. Mud09 Y

1373. 12072 Wurmbea dioica subsp. alba

1374. 1253 Xanthorrhoea gracilis (Graceful Grass Tree, Mimidi)

1375. 1256 Xanthorrhoea preissii (Grass tree, Palga)

1376. Xanthorrhoea sp.

1377. Xanthosia ?huegelii Y

1378. 6284 Xanthosia candida

1379. 6285 Xanthosia ciliata

1380. 6289 Xanthosia huegelii

1381. 2331 Xylomelum occidentale (Woody Pear, Djandin)

1382. 15819 Xyris atrovirida

1383. 1049 Zantedeschia aethiopica (Arum Lily) Y

1384. Zebraplatys fractivittata

1385. 25765 Zosterops lateralis (Grey-breasted White-eye, Silvereye)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1
 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the

calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.
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Summary

Matters of National Environment Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance (Ramsar 2
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 5
Listed Threatened Species: 28
Listed Migratory Species: 7

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Lands: 3
Commonwealth Heritage Places: None
Listed Marine Species: 11
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves Terrestrial: None
Australian Marine Parks: None
Habitat Critical to the Survival of Marine Turtles: None

Extra Information
This part of the report provides information that may also be relevant to the area you have
State and Territory Reserves: 4
Regional Forest Agreements: 1
Nationally Important Wetlands: None
EPBC Act Referrals: 18
Key Ecological Features (Marine): None
Biologically Important Areas: None
Bioregional Assessments: None
Geological and Bioregional Assessments: None



Details

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar Wetlands) [ Resource Information ]
Buffer StatusRamsar Site Name Proximity
In feature areaForrestdale and thomsons lakes Within 10km of

Ramsar site

In feature areaPeel-yalgorup system 30 - 40km upstream
from Ramsar site

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Status of Vulnerable, Disallowed and Ineligible are not MNES under the EPBC Act.

Listed Threatened Ecological Communities [ Resource Information ]

Buffer StatusCommunity Name Threatened Category Presence Text
In feature areaBanksia Woodlands of the Swan Coastal

Plain ecological community
Endangered Community likely to

occur within area

In feature areaClay Pans of the Swan Coastal Plain Critically Endangered Community likely to
occur within area

In feature areaCorymbia calophylla - Kingia australis
woodlands on heavy soils of the Swan
Coastal Plain

Endangered Community known to
occur within area

In feature areaCorymbia calophylla - Xanthorrhoea
preissii woodlands and shrublands of the
Swan Coastal Plain

Endangered Community known to
occur within area

In feature areaTuart (Eucalyptus gomphocephala)
Woodlands and Forests of the Swan
Coastal Plain ecological community

Critically Endangered Community may occur
within area

Listed Threatened Species [ Resource Information ]
Status of Conservation Dependent and Extinct are not MNES under the EPBC Act.
Number is the current name ID.

Buffer StatusScientific Name Threatened Category Presence Text
BIRD

In feature areaAustralasian Bittern [1001] Endangered Species or species
habitat likely to occur
within area

Botaurus poiciloptilus



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

In feature areaForest Red-tailed Black-Cockatoo,
Karrak [67034]

Vulnerable Species or species
habitat known to
occur within area

Calyptorhynchus banksii naso

In feature areaMalleefowl [934] Vulnerable Species or species
habitat likely to occur
within area

Leipoa ocellata

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

In feature areaAustralian Painted Snipe [77037] Endangered Species or species
habitat likely to occur
within area

Rostratula australis

In feature areaBaudin's Black-Cockatoo, Long-billed
Black-cockatoo [87736]

Endangered Roosting known to
occur within area

Zanda baudinii listed as Calyptorhynchus baudinii

In feature areaCarnaby's Black Cockatoo, Short-billed
Black-cockatoo [87737]

Endangered Species or species
habitat known to
occur within area

Zanda latirostris listed as Calyptorhynchus latirostris

MAMMAL

In feature areaWoylie [66844] Endangered Species or species
habitat known to
occur within area

Bettongia penicillata ogilbyi

In feature areaChuditch, Western Quoll [330] Vulnerable Species or species
habitat known to
occur within area

Dasyurus geoffroii

In feature areaWestern Ringtail Possum, Ngwayir,
Womp, Woder, Ngoor, Ngoolangit
[25911]

Critically Endangered Species or species
habitat may occur
within area

Pseudocheirus occidentalis

In feature areaQuokka [229] Vulnerable Species or species
habitat likely to occur
within area

Setonix brachyurus

PLANT



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSlender Andersonia [14470] Endangered Species or species
habitat may occur
within area

Andersonia gracilis

In feature areaSlender Tailflower [11103] Vulnerable Species or species
habitat may occur
within area

Anthocercis gracilis

In feature areaDwarf Bee-orchid [55082] Vulnerable Species or species
habitat likely to occur
within area

Diuris micrantha

In feature areaPurdie's Donkey-orchid [12950] Endangered Species or species
habitat likely to occur
within area

Diuris purdiei

In feature areaGlossy-leafed Hammer Orchid, Glossy-
leaved Hammer Orchid, Warty Hammer
Orchid [16753]

Endangered Species or species
habitat known to
occur within area

Drakaea elastica

In feature areaDwarf Hammer-orchid [56755] Vulnerable Species or species
habitat likely to occur
within area

Drakaea micrantha

In feature areaKeighery's Eleocharis [64893] Vulnerable Species or species
habitat may occur
within area

Eleocharis keigheryi

In feature areaCadda Road Mallee, Cadda Mallee
[87816]

Endangered Species or species
habitat likely to occur
within area

Eucalyptus x balanites

In feature areaNarrow curved-leaf Grevillea [64909] Endangered Species or species
habitat may occur
within area

Grevillea curviloba subsp. incurva

In feature areaWing-fruited Lasiopetalum [64922] Endangered Species or species
habitat may occur
within area

Lasiopetalum pterocarpum

In feature areaBeaked Lepidosperma [14152] Endangered Species or species
habitat known to
occur within area

Lepidosperma rostratum



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSelena's Synaphea [82881] Critically Endangered Species or species
habitat likely to occur
within area

Synaphea sp. Fairbridge Farm (D. Papenfus 696)

In feature area [86878] Endangered Species or species
habitat known to
occur within area

Synaphea sp. Pinjarra Plain (A.S. George 17182)

In feature area [86879] Critically Endangered Species or species
habitat known to
occur within area

Synaphea sp. Serpentine (G.R. Brand 103)

In feature areaSouthern Tetraria [10137] Vulnerable Species or species
habitat likely to occur
within area

Tetraria australiensis

In feature areaStar Sun-orchid [7060] Endangered Species or species
habitat likely to occur
within area

Thelymitra stellata

Listed Migratory Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Migratory Marine Birds

In feature areaFork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

In feature areaGrey Wagtail [642] Species or species
habitat may occur
within area

Motacilla cinerea

Migratory Wetlands Species

In feature areaCommon Sandpiper [59309] Species or species
habitat may occur
within area

Actitis hypoleucos

In feature areaSharp-tailed Sandpiper [874] Species or species
habitat may occur
within area

Calidris acuminata

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaPectoral Sandpiper [858] Species or species
habitat may occur
within area

Calidris melanotos

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

Other Matters Protected by the EPBC Act

Commonwealth Lands [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Buffer StatusCommonwealth Land Name State
Unknown

In feature areaCommonwealth Land - [51517] WA

In feature areaCommonwealth Land - [51380] WA

In buffer area onlyCommonwealth Land - [50876] WA

Listed Marine Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Bird

In feature area
Actitis hypoleucos
Common Sandpiper [59309] Species or species

habitat may occur
within area

In feature area
Apus pacificus
Fork-tailed Swift [678] Species or species

habitat likely to occur
within area overfly
marine area

In feature area
Bubulcus ibis as Ardea ibis
Cattle Egret [66521] Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris acuminata
Sharp-tailed Sandpiper [874] Species or species

habitat may occur
within area



Buffer StatusScientific Name Threatened Category Presence Text

In feature area
Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris melanotos
Pectoral Sandpiper [858] Species or species

habitat may occur
within area overfly
marine area

In feature area
Haliaeetus leucogaster
White-bellied Sea-Eagle [943] Species or species

habitat likely to occur
within area

In feature area
Merops ornatus
Rainbow Bee-eater [670] Species or species

habitat may occur
within area overfly
marine area

In feature area
Motacilla cinerea
Grey Wagtail [642] Species or species

habitat may occur
within area overfly
marine area

In feature area
Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

In feature area
Rostratula australis as Rostratula benghalensis (sensu lato)
Australian Painted Snipe [77037] Endangered Species or species

habitat likely to occur
within area overfly
marine area

Extra Information

State and Territory Reserves [ Resource Information ]
Buffer StatusProtected Area Name Reserve Type State
In feature areaCardup Nature Reserve WA

In buffer area onlyUnnamed WA46818 Nature Reserve WA

In buffer area onlyUnnamed WA51963 Conservation Park WA

In buffer area onlyWatkins Road Nature Reserve WA

Regional Forest Agreements [ Resource Information ]

Note that all areas with completed RFAs have been included.



Buffer StatusRFA Name State
In buffer area onlySouth West WA RFA Western Australia

EPBC Act Referrals [ Resource Information ]
Buffer StatusTitle of referral Reference Referral Outcome Assessment Status

Controlled action
In buffer area
only

Byford Rail Extension, Byford, WA 2020/8764 Controlled Action Post-Approval

In buffer area
only

Tonkin Highway Extension ???
Thomas Road to South Western
Highway

2019/8608 Controlled Action Post-Approval

Not controlled action
In buffer area
only

Abernethy Road upgrade (Kardan,
Tourmaline & Soldiers) Byford, WA

2015/7441 Not Controlled
Action

Completed

In feature areaBaptistCare Byford Aged Care Facility 2021/9111 Not Controlled
Action

Completed

In feature areaBristile Holdings Pty Ltd, Cardup
Brickworks, South of Byford

2020/8834 Not Controlled
Action

Completed

In buffer area
only

Eradication of the European House
Borer, Perth metropolitan area, WA

2009/5027 Not Controlled
Action

Completed

In feature areaGold Fusion Pty Ltd /Residential
development/South Western Highway
40km southeast of Perth
/WA/Develop approximately 473ha of
land for residential and commercial
development

2014/7185 Not Controlled
Action

Completed

In feature areaImproving rabbit biocontrol: releasing
another strain of RHDV, sthrn two
thirds of Australia

2015/7522 Not Controlled
Action

Completed

In feature areaINDIGO Central Submarine
Telecommunications Cable

2017/8127 Not Controlled
Action

Completed

In feature areaResidential Development, Lots 3, 5
and 900 Taylor Rd Mundijong, WA

2019/8457 Not Controlled
Action

Completed

In buffer area
only

Residential development at Lot 54
Cockram Street and Lot 119
Sparkman Road, Mundijong

2020/8618 Not Controlled
Action

Completed

In buffer area
only

Residential development at Taylor
Road and Adams Street, Mundijong,
WA

2020/8780 Not Controlled
Action

Completed

In feature areaResidential Development Various
Lots Doley Road, Orton Road and
Lawrence Way, Beenyup Grove
Byford, Western Australia

2020/8779 Not Controlled
Action

Completed



Buffer StatusTitle of referral Reference Referral Outcome Assessment Status
Not controlled action

In feature areaUndertake a Controlled Fuel
Reduction Burn

2008/4262 Not Controlled
Action

Completed

In buffer area
only

Urban development of Lots 9049 and
9063, The Glades, Byford, WA

2015/7607 Not Controlled
Action

Completed

Not controlled action (particular manner)
In feature areaINDIGO Marine Cable Route Survey

(INDIGO)
2017/7996 Not Controlled

Action (Particular
Manner)

Post-Approval

In buffer area
only

Residential Subdivision on Abernethy
Road, Byford

2009/4767 Not Controlled
Action (Particular
Manner)

Post-Approval

Referral decision
In feature areaResidential Development Doley

Road, Orton Road and Lawrence
Way

2020/8679 Referral Decision Completed



Caveat
1          PURPOSE

This report is designed to assist in identifying the location of matters of national environmental significance (MNES) and other matters protected by
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) which may be relevant in determining obligations and
requirements under the EPBC Act.

Where data are available to inform the mapping of protected species, the presence type (e.g. known, likely or may occur) that can be determined
from the data is indicated in general terms.  It is the responsibility of any person using or relying on the information in this report to ensure that it is
suitable for the circumstances of any proposed use. The Commonwealth cannot accept responsibility for the consequences of any use of the report
or any part thereof. To the maximum extent allowed under governing law, the Commonwealth will not be liable for any loss or damage that may be
occasioned directly or indirectly through the use of, or reliance

Threatened ecological communities

The report contains the mapped locations of:

• Wetlands of International and National Importance;

• World and National Heritage properties;

• Commonwealth and State/Territory reserves;

• distribution of listed threatened, migratory and marine species;

• listed threatened ecological communities; and

• other information that may be useful as an indicator of potential habitat value.

2          DISCLAIMER

This report is not intended to be exhaustive and should only be relied upon as a general guide as mapped data is not available for all species or
ecological communities listed under the EPBC Act (see below). Persons seeking to use the information contained in this report to inform the referral
of a proposed action under the EPBC Act should consider the limitations noted below and whether additional information is required to determine the
existence and location of MNES and other protected matters.

3          DATA SOURCES

For threatened ecological communities where the distribution is well known, maps are generated based on information contained in recovery plans,
State vegetation maps and remote sensing imagery and other sources. Where threatened ecological community distributions are less well known,
existing vegetation maps and point location data are used to produce indicative distribution maps.

Threatened, migratory and marine species

Threatened, migratory and marine species distributions have been discerned through a variety of methods.  Where distributions are well known and
if time permits, distributions are inferred from either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc.) together with
point locations and described habitat; or modelled (MAXENT or BIOCLIM habitat modelling) using

Where little information is available for a species or large number of maps are required in a short time-frame, maps are derived either from 0.04 or
0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull); or
captured manually or by using topographic features (national park boundaries, islands, etc.).

In the early stages of the distribution mapping process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to
rapidly create distribution maps. More detailed distribution mapping methods are used to update these distributions

• migratory species that are very widespread, vagrant, or only occur in Australia in small numbers.

4          LIMITATIONS

• listed migratory and/or listed marine seabirds, which are not listed as threatened, have only been mapped for recorded

The following species and ecological communities have not been mapped and do not appear in this report:

• threatened species listed as extinct or considered vagrants;

• some recently listed species and ecological communities;

• seals which have only been mapped for breeding sites near the Australian continent

• some listed migratory and listed marine species, which are not listed as threatened species; and

The following groups have been mapped, but may not cover the complete distribution of the species:

The breeding sites may be important for the protection of the Commonwealth Marine environment.

Refer to the metadata for the feature group (using the Resource Information link) for the currency of the information.
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APPENDIX D  –  VEGETATION SITE DATA 

Site CR01  
Date 15 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405900mE 6431979mN 
Vegetation Unit CcXp - Corymbia calophylla and Eucalyptus marginata Low Woodland over 
Xanthorrhoea preissii with occasional Kingia australis Tall Sparse Shrubland over Mesomelaena tetragona Sedgeland 
Slope Gentle 
Landform Lower slope/ foothills 
Soil Colour Pale brown 
Soil Type Sandy loamy clay 
Litter 70% 
Bare Ground 0% 
Fire Age >10 Years 
Vegetation Condition Good 
Disturbances/Impacts Weeds 

   
Phase 1                                                                 Phase 2 
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Site CR02  
Date 15 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405415mE 6430087mN 
Vegetation Unit CcXpKa - Corymbia calophylla Low Open Woodland over Xanthorrhoea preissii 
and Kingia australis Tall Sparse Shrubland over Laxmannia squarrosa Low Forbland 
Slope Flat 
Landform Lower slope/ foothills 
Soil Colour Pale brown 
Soil Type Sand 
Litter 25% 
Bare Ground 5% 
Fire Age >10 Years 
Vegetation Condition Good – Very Good 
Disturbances/Impacts Weeds 

   
Phase 1                                                                 Phase 2 
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Site CR03  
Date 15 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405567mE 6430706mN 
Vegetation Unit CcXp - Corymbia calophylla and Eucalyptus marginata Low Woodland over 
Xanthorrhoea preissii with occasional Kingia australis Tall Sparse Shrubland over Mesomelaena tetragona Sedgeland 
Slope Flat 
Landform Lower slope/ foothills 
Soil Colour Brown 
Soil Type Sand 
Litter 70% 
Bare Ground 0% 
Fire Age >10 Years 
Vegetation Condition Very Good-Excellent 
Disturbances/Impacts Weeds 

   
Phase 1                                                                 Phase 2 
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Site CR04  
Date 16 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405566mE 6430847mN 
Vegetation Unit BsXp - Corymbia calophylla Low Open Woodland over Banksia sessilis Tall 
Shrubland over Xanthorrhoea preissii Shrubland 
Slope Flat 
Landform Lower slope/ foothills 
Soil Colour Brown 
Soil Type Sandy loamy gravel 
Litter 60% 
Bare Ground 2% 
Fire Age >10 Years 
Vegetation Condition Good 
Disturbances/Impacts Weeds, historic clearing 

   
Phase 1                                                                Phase 2 
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Site CR05r  
Date 16 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405497mE 6430576mN 
Vegetation Unit Rehab - Rehabilitation with planted endemic and non species 
Slope Flat 
Landform Lower slope/ foothills 
Soil Colour Brown 
Soil Type Sandy loamy gravel 
Litter 40% 
Bare Ground 5% 
Fire Age >10 Years 
Vegetation Condition Degraded-Good 
Disturbances/Impacts Historic clearing 

 
  





 

 

F L O R A  A N D  V E G E T A T I O N  A S S E S S M E N T    D 1 1  

 

Site CR06r  
Date 16 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405324mE 6429714mN 
Vegetation Unit Er(P) - Eucalyptus rudis Open Woodland over Trymalium odoratissimum subsp. 
odoratissimum Shrubland over grassess and weeds 
Slope Moderate 
Landform Medium drainage line 
Soil Colour Pale brown 
Soil Type Sandy loamy gravel 
Litter 5% 
Bare Ground 40% 
Fire Age >10 Years 
Vegetation Condition Completely Degraded-Degraded 
Disturbances/Impacts Weeds, clearing, erosion 
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Site CR07  
Date 16 September 2021 
Botanist Kellie Bauer-Simpson 
Quadrat Size  10 x 10 m 
NW Corner Coordinates 405317mE 6429743mN 
Vegetation Unit EwTo - Eucalyptus wandoo and Corymbia calophylla Low Woodland over 
Trymalium odoratissimum subsp. odoratissimum, Kingia australis and Xanthorrhoea preissii Shrubland 
Mesomelaena tetragona and Laxmannia squarrosa Sedgeland 
Slope Gentle 
Landform Midslope 
Soil Colour Pale brown 
Soil Type Sandy loamy gravel 
Litter 30% 
Bare Ground 2% 
Fire Age >10 Years 
Vegetation Condition Good 
Disturbances/Impacts Weeds 
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APPENDIX E  –  FLORIS TIC  ANALYSIS  RESULTS  (DENDROGRAMS ) 
Dendrogram 1 – Batch Analysis Cable Route Quadrats 
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Dendrogram 2 – BsXp SSI CR04 

 
Dendrogram 3 – CcXp SSI CR01 

 
Dendrogram 4 – CcXp SSI CR03 
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Dendrogram 5 – CcXpKa SSI CR02 

 
Dendrogram 6 – EwTf SSI CR07 

 
 

0.
28

26
0.
28

26

0.
53

52
0.
53

52

0.
78

79
0.
78

79

1.
04

05
1.
04

05

1.
29

31
1.
29

31

brick1 (3a)
brick3 (3a)
brick6 (3a)
brick7 (3a)
brick8 (3a)
MUD-4 (3a)
MUD-5 (3a)
brick5 (3a)
Punr02 (3a)
card12 (3b)
card13 (3b)
lamb1 (3a)
lamb2 (3a)
DUCK-1 (3c)
DUCK-2 (3c)
Norm04 (3b)
Norm06 (3b)
serp01 (3b)
serp02 (3b)
serp03 (3b)
serp04 (3b)
card10 (6)
CR02 (CcXpKa)

 

0.
28

26
0.
28

26

0.
53

52
0.
53

52

0.
78

79
0.
78

79

1.
04

05
1.
04

05

1.
29

31
1.
29

31

brick1 (3a)
brick3 (3a)
brick6 (3a)
brick7 (3a)
brick8 (3a)
MUD-4 (3a)
MUD-5 (3a)
brick5 (3a)
Punr02 (3a)
card12 (3b)
card13 (3b)
lamb1 (3a)
lamb2 (3a)
CR07 (EwTf)
DUCK-1 (3c)
DUCK-2 (3c)

 



       

    
            

  

 

 

Appendix B 
Natural Area RSR Tower 
– Detailed and Targeted 

Flora Survey 
 



 

 

 

 

 

 

MetCONNX 

RSR Tower 

Detailed and Targeted Flora Survey 

 

 

 

 

 

  

Natural Area Holdings Pty Ltd 

Whadjuk Country 

57 Boulder Road, Malaga WA 6090 

Ph: (08) 9209 2767 

info@naturalarea.com.au 

www.naturalarea.com.au 

 

 

 
 





MetCONNX 

RSR Tower - Detailed and Targeted Flora Survey 

 

 

Natural Area Holdings Pty Ltd © 2025 |Page 3 of 58 

Executive Summary 
 

Natural Area Consulting Management Services (Natural Area) was commissioned by MetCONNX to 

undertake additional flora surveys within a proposed Radio Systems Replacement (RSR) tower site. The 

additional flora surveys included a detailed and targeted flora survey. Results from this survey will provide 

site-specific information to supplement previous environmental surveys of the broader area conducted by 

Focused Vision Consulting (FVC) (FVC, 2022). This survey will identify conservation significant values within 

the proposed RSR tower site to inform land use planning and provide supporting documentation for 

environmental assessment and approval.  

 

The flora survey determined the following: 

▪ A total of 59 flora species comprised of 21 (36 %) native and 38 (64 %) introduced species. 

▪ No threatened flora, as listed under the Environmental Protection and Biodiversity Conservation Act 

1999 (Cth) (EPBC Act) or Biodiversity Conservation Act 2016 (WA) (BC Act) were recorded on site. 

▪ One declared pest (DP), One- leaf Cape Tulip (*Moraea flaccida) was present across the site in low 

densities (<5 %). 

▪ One vegetation type, Corymbia calophylla woodland across the site. 

▪ Vegetation condition assessed to be in a degraded (47.6 %) or completely degraded (52.4 %). 

▪ The survey site is not considered an extant occurrence of a threatened or priority ecological 

community (TEC/PEC) due to the current degraded to completely degraded vegetation condition. 
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1.0 Introduction 
 

MetCONNX has commissioned Natural Area Consulting Management Services (Natural Area) to undertake 

additional flora surveys within a proposed Radio Systems Replacement (RSR) tower site. Along with the 

Byford Rail Extension (BRE) project, the proposed upgrades to the existing rail network’s radio system will 

ensure a more efficient, reliable and railway network. Focused Vision Consulting (FVC) has previously 

completed a detailed flora and vegetation assessment of the broader area (FVC,2022). The results from this 

survey provides supplementary, site-specific information for the proposed RSR tower site.  

  

1.1 Location 
The site resides in the suburb of Cardup, within the Shire of Serpentine-Jarrahdale, 50 km south-east of the 

Perth Central Business District. The survey extent spans approximately 0.37 ha and is located between 

Soldiers Road and the existing South-Western Railway corridor (Figure 1). 

 

1.2 Scope 
The main objective of the flora survey is to provide additional information on the environment values of the 

proposed site to inform land use planning and provide supporting documentation for environmental 

assessment and approval. Scope of works included: 

▪ Desktop assessment of previous environmental surveys and relevant environmental databases. 

▪ Targeted flora survey to identify and record populations and presence of conservation significant 

flora species. 

▪ Detailed flora survey to identify vegetation type, condition and compiling a comprehensive flora 

species list of both native and non-native flora species. 

▪ Determination of the presence of any threatened or priority ecological communities (TEC/PEC). 
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1.3 Legislative Context 
State and federal environment-related laws impact how environmental values are governed in Western 

Australia. The following legislation and policies are relevant to this report. 

 

Biosecurity and Agriculture Management Act 2007 (WA) 

The Biosecurity and Agriculture Management Act 2007 (WA) (BAM Act) regulates the framework for plant 

and animal pest and disease biosecurity in Western Australia. The framework provides for the control of 

declared flora and fauna species (declared organisms) that are known to be a significant environmental 

threat and the management, control and prevention of these declared plants and animals.  

 

Biodiversity Conservation Act 2016 (WA) 

The Biodiversity Conservation Act 2016 (WA) (BC Act) aims to protect and conserve biodiversity as well as to 

promote the ecologically sustainable use of biodiversity components in the State. The BC Act provides the 

statute relating to conservation and legal protection of flora, fauna, and ecological communities. The BC Act 

follows the principles of ecologically sustainable development, detailing that decision-making processes 

should effectively integrate long-term and short-term economic, environmental, social, and equity 

considerations.  

 

Environmental Protection Act 1986 (WA) 

The Environmental Protection Act 1986 (WA) (EP Act) provides for the prevention, control and abatement of 

pollution and environmental harm, for the conservation, preservation, protection, enhancement, and 

management of the environment connected with the foregoing. The Environmental Protection Authority 

(EPA) is established under this act and provides a structured policy framework that is consistent with the EP 

Act. The EPA produces the guidelines and procedures associated with conducting environmental 

assessments in line with the EP Act. 

 

Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) serves 

to protect and manage nationally and internationally important flora, fauna, ecological communities, and 

heritage places. The primary objective of the EPBC Act is to promote the conservation of biodiversity and the 

sustainable use of natural resources while allowing for ecologically sustainable development. The EPBC Act 

allows for the creation of conservation agreements between the Australian government and individuals, 

communities, or organisations to support the conservation of biodiversity. 
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3.0 Methodology 
 

3.1 Desktop and Literature Review  
The desktop survey included reviewing online databases and previous environmental surveys to gather 

contextual knowledge and determine preliminary site characteristics including: 

▪ likely native and non-native flora and fauna species present 

▪ current extent of native vegetation 

▪ general floristic community types 

▪ likely presence of threatened or priority flora and fauna species 

▪ likely presence of any threatened or priority ecological communities. 

 

The following databases and reports were accessed to obtain relevant information: 

▪ NatureMap (Department of Biodiversity, Conservation and Attractions (DBCA), 2024a) 

▪ Protected Matters Search Tool (DCCEEW), 2024b) (Appendix 2) 

▪ FloraBase (WA Herbarium, 1998-) 

▪ Threatened and priority flora database search (DBCA, 2024b) 

▪ Threatened and priority ecological community database search (DBCA, 2024c). 

 

Conservation code definitions for the State and Commonwealth are provided in Appendix 2.  

 

3.2 On-ground Flora Survey 

3.2.1 Targeted Flora Survey 

The targeted flora survey was conducted in accordance with Technical Guidance - Flora and Vegetation 

Surveys for Environmental Impact Assessment (Environmental Protection Authority (EPA), 2016). Samples 

were collected, or photographs taken of unfamiliar species to enable later identification. 

 

Natural Area undertook the survey on 15 November 2024, with key data recorded using QField software on 

a handheld tablet. Survey activities included: 

▪ Traversing the entirety of the site and conducting a search for conservation significant flora species 

with the potential to occur in the area. 

▪ Marking locations of any conservation significant flora identified and determining population size 

and extent. 

▪ Recording vegetation type including dominant over, middle and understorey species to describe 

vegetation type in line with the National Vegetation Information System (NVIS) Level V – Association 

(Executive Steering Committee for Australian Vegetation Information (ESCAVI), 2003). 

▪ Condition using the scale attributed to Keighery (Table 2) (EPA, 2016). 

▪ The use of GPS to map significant species and boundaries of differing vegetation type and condition. 

▪ Recording evidence of disturbance, such as fire. 
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Corymbia calophylla (Marri) Mesomelaena tetragona (Semaphore Sedge) 

  

Banksia dallanneyi (Couch Honeypot) Kingia australis (Kingia) 

Figure 4: Examples of native flora species recorded. 

 

  

Bugle Lily (*Watsonia meriana var. bulbillifera) One-leaf Cape Tulip (*Moraea flaccida; DP) 

Figure 5: Examples of introduced flora species recorded. 
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5.0 Implications of Results 
 

5.1 Flora and Vegetation 
A total of 59 flora species were recorded during the field survey, comprising of a higher proportion of 

introduced weed species (64 %). Due to the presence of aggressive weeds in high densities, including the 

presence of one DP; One-leaf Cape Tulip (*Moraea flaccida), native ground storey species were impacted 

and not well represented across site. Vegetation has been subjected to historical and recent disturbance 

from adjacent land use, likely contributing to its current degraded to completely degraded condition.  

 

5.2 Conservation Significant Flora 
No conservation significant flora listed under the EPBC Act or the BC Act were recorded on site. 

 

5.3 Threatened Ecological Communities 
No TEC listed under the EPBC Act is likely to occur on site. Desktop assessment and previous environmental 

surveys indicates a high likelihood for FCT 3b (Endangered under BC Act) to occur on site. However, it is not 

considered an extant TEC occurrence due to the current degraded to completely degraded vegetation 

condition and does not meet the minimum good condition criteria. Basic vegetation structure has been lost 

with the understorey dominated by aggressive grass weeds. Native species richness is low (21 species) with 

evidence of clearing and anthropogenic disturbance within or directly adjacent to the site.  
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Summary

Matters of National Environment Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance (Ramsar 2
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 6
Listed Threatened Species: 40
Listed Migratory Species: 10

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
https://www.dcceew.gov.au/parks-heritage/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Lands: 7
Commonwealth Heritage Places: None
Listed Marine Species: 15
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves Terrestrial: None
Australian Marine Parks: None
Habitat Critical to the Survival of Marine Turtles: None

Extra Information
This part of the report provides information that may also be relevant to the area you have
State and Territory Reserves: 15
Regional Forest Agreements: 1
Nationally Important Wetlands: None
EPBC Act Referrals: 35
Key Ecological Features (Marine): None
Biologically Important Areas: None
Bioregional Assessments: None
Geological and Bioregional Assessments: None



Details

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar Wetlands) [ Resource Information ]
Buffer StatusRamsar Site Name Proximity
In buffer area onlyForrestdale and thomsons lakes Within 10km of

Ramsar site

In feature areaPeel-yalgorup system 20 - 30km upstream
from Ramsar site

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Status of Vulnerable, Disallowed and Ineligible are not MNES under the EPBC Act.

Listed Threatened Ecological Communities [ Resource Information ]

Buffer StatusCommunity Name Threatened Category Presence Text
In feature areaBanksia Woodlands of the Swan Coastal

Plain ecological community
Endangered Community likely to

occur within area

In buffer area onlyClay Pans of the Swan Coastal Plain Critically Endangered Community likely to
occur within area

In feature areaCorymbia calophylla - Kingia australis
woodlands on heavy soils of the Swan
Coastal Plain

Endangered Community known to
occur within area

In feature areaCorymbia calophylla - Xanthorrhoea
preissii woodlands and shrublands of the
Swan Coastal Plain

Endangered Community known to
occur within area

In buffer area onlyEmpodisma peatlands of southwestern
Australia

Endangered Community may occur
within area

In feature areaTuart (Eucalyptus gomphocephala)
Woodlands and Forests of the Swan
Coastal Plain ecological community

Critically Endangered Community likely to
occur within area

Listed Threatened Species [ Resource Information ]
Status of Conservation Dependent and Extinct are not MNES under the EPBC Act.
Number is the current name ID.

Buffer StatusScientific Name Threatened Category Presence Text
BIRD



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaAustralasian Bittern [1001] Endangered Species or species
habitat known to
occur within area

Botaurus poiciloptilus

In feature areaSharp-tailed Sandpiper [874] Vulnerable Species or species
habitat likely to occur
within area

Calidris acuminata

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

In feature areaForest Red-tailed Black-Cockatoo,
Karrak [67034]

Vulnerable Species or species
habitat known to
occur within area

Calyptorhynchus banksii naso

In buffer area onlyGreater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

Charadrius leschenaultii

In feature areaMalleefowl [934] Vulnerable Species or species
habitat known to
occur within area

Leipoa ocellata

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

In feature areaAustralian Painted Snipe [77037] Endangered Species or species
habitat likely to occur
within area

Rostratula australis

In buffer area onlyAustralian Fairy Tern [82950] Vulnerable Species or species
habitat known to
occur within area

Sternula nereis nereis

In buffer area onlyCommon Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area

Tringa nebularia

In feature areaBaudin's Cockatoo, Baudin's Black-
Cockatoo, Long-billed Black-cockatoo
[87736]

Endangered Roosting known to
occur within area

Zanda baudinii listed as Calyptorhynchus baudinii



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaCarnaby's Black Cockatoo, Short-billed
Black-cockatoo [87737]

Endangered Breeding known to
occur within area

Zanda latirostris listed as Calyptorhynchus latirostris

INSECT

In buffer area onlya short-tongued bee [66756] Critically Endangered Species or species
habitat may occur
within area

Leioproctus douglasiellus

In buffer area onlyA native bee [66821] Critically Endangered Species or species
habitat likely to occur
within area

Neopasiphae simplicior

MAMMAL

In feature areaWoylie [66844] Endangered Species or species
habitat known to
occur within area

Bettongia penicillata ogilbyi

In feature areaChuditch, Western Quoll [330] Vulnerable Species or species
habitat known to
occur within area

Dasyurus geoffroii

In buffer area onlyNumbat [294] Endangered Species or species
habitat likely to occur
within area

Myrmecobius fasciatus

In feature areaWestern Ringtail Possum, Ngwayir,
Womp, Woder, Ngoor, Ngoolangit
[25911]

Critically Endangered Species or species
habitat likely to occur
within area

Pseudocheirus occidentalis

In feature areaQuokka [229] Vulnerable Species or species
habitat known to
occur within area

Setonix brachyurus

OTHER

In buffer area onlyCarter's Freshwater Mussel, Freshwater
Mussel [86266]

Vulnerable Species or species
habitat known to
occur within area

Westralunio carteri

PLANT

In feature areaSlender Andersonia [14470] Endangered Species or species
habitat likely to occur
within area

Andersonia gracilis

In buffer area onlySlender Tailflower [11103] Vulnerable Species or species
habitat may occur
within area

Anthocercis gracilis



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSummer Honeypot [82765] Endangered Species or species
habitat may occur
within area

Banksia mimica

In buffer area onlyKing Spider-orchid, Grand Spider-orchid,
Rusty Spider-orchid [7309]

Endangered Species or species
habitat known to
occur within area

Caladenia huegelii

In buffer area onlyTall Donkey Orchid [4365] Vulnerable Species or species
habitat may occur
within area

Diuris drummondii

In feature areaDwarf Bee-orchid [55082] Vulnerable Species or species
habitat known to
occur within area

Diuris micrantha

In feature areaPurdie's Donkey-orchid [12950] Endangered Species or species
habitat known to
occur within area

Diuris purdiei

In feature areaGlossy-leafed Hammer Orchid, Glossy-
leaved Hammer Orchid, Warty Hammer
Orchid [16753]

Endangered Species or species
habitat known to
occur within area

Drakaea elastica

In feature areaDwarf Hammer-orchid [56755] Vulnerable Species or species
habitat likely to occur
within area

Drakaea micrantha

In buffer area onlyKeighery's Eleocharis [64893] Vulnerable Species or species
habitat may occur
within area

Eleocharis keigheryi

In feature areaCadda Road Mallee, Cadda Mallee
[87816]

Endangered Species or species
habitat known to
occur within area

Eucalyptus x balanites

In buffer area onlyNarrow curved-leaf Grevillea [64909] Endangered Species or species
habitat may occur
within area

Grevillea curviloba subsp. incurva

In buffer area onlyWing-fruited Lasiopetalum [64922] Endangered Species or species
habitat known to
occur within area

Lasiopetalum pterocarpum



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaBeaked Lepidosperma [14152] Endangered Species or species
habitat known to
occur within area

Lepidosperma rostratum

In feature areaSouthern Tetraria [92784] Vulnerable Species or species
habitat known to
occur within area

Morelotia australiensis listed as Tetraria australiensis

In feature areaSelena's Synaphea [82881] Critically Endangered Species or species
habitat known to
occur within area

Synaphea sp. Fairbridge Farm (D.Papenfus 696)

In feature area [86878] Endangered Species or species
habitat known to
occur within area

Synaphea sp. Pinjarra Plain (A.S.George 17182)

In feature area [86879] Critically Endangered Species or species
habitat known to
occur within area

Synaphea sp. Serpentine (G.R.Brand 103)

In feature areaStar Sun-orchid [7060] Endangered Species or species
habitat known to
occur within area

Thelymitra stellata

In buffer area onlyTufted Plumed Featherflower [23871] Endangered Species or species
habitat may occur
within area

Verticordia plumosa var. ananeotes

Listed Migratory Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Migratory Marine Birds

In feature areaFork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

In feature areaGrey Wagtail [642] Species or species
habitat may occur
within area

Motacilla cinerea

Migratory Wetlands Species

In feature areaCommon Sandpiper [59309] Species or species
habitat likely to occur
within area

Actitis hypoleucos



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSharp-tailed Sandpiper [874] Vulnerable Species or species
habitat likely to occur
within area

Calidris acuminata

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

In feature areaPectoral Sandpiper [858] Species or species
habitat likely to occur
within area

Calidris melanotos

In buffer area onlyGreater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

Charadrius leschenaultii

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

In buffer area onlyOsprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

In buffer area onlyCommon Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area

Tringa nebularia

Other Matters Protected by the EPBC Act

Commonwealth Lands [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Buffer StatusCommonwealth Land Name State
Unknown

In buffer area onlyCommonwealth Land - [51919] WA

In buffer area onlyCommonwealth Land - [50876] WA

In buffer area onlyCommonwealth Land - [50854] WA

In buffer area onlyCommonwealth Land - [51524] WA

In buffer area onlyCommonwealth Land - [51976] WA



Buffer StatusCommonwealth Land Name State
In buffer area onlyCommonwealth Land - [51517] WA

In buffer area onlyCommonwealth Land - [51380] WA

Listed Marine Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Bird

In feature area
Actitis hypoleucos
Common Sandpiper [59309] Species or species

habitat likely to occur
within area

In feature area
Apus pacificus
Fork-tailed Swift [678] Species or species

habitat likely to occur
within area overfly
marine area

In feature area
Bubulcus ibis as Ardea ibis
Cattle Egret [66521] Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris acuminata
Sharp-tailed Sandpiper [874] Vulnerable Species or species

habitat likely to occur
within area

In feature area
Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris melanotos
Pectoral Sandpiper [858] Species or species

habitat likely to occur
within area overfly
marine area

In buffer area only
Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

In feature area
Haliaeetus leucogaster
White-bellied Sea-Eagle [943] Species or species

habitat likely to occur
within area



Buffer StatusScientific Name Threatened Category Presence Text

In feature area
Merops ornatus
Rainbow Bee-eater [670] Species or species

habitat may occur
within area overfly
marine area

In feature area
Motacilla cinerea
Grey Wagtail [642] Species or species

habitat may occur
within area overfly
marine area

In feature area
Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

In buffer area only
Pandion haliaetus
Osprey [952] Species or species

habitat likely to occur
within area

In feature area
Rostratula australis as Rostratula benghalensis (sensu lato)
Australian Painted Snipe [77037] Endangered Species or species

habitat likely to occur
within area overfly
marine area

In buffer area only
Thinornis cucullatus as Thinornis rubricollis
Hooded Plover, Hooded Dotterel [87735] Species or species

habitat may occur
within area overfly
marine area

In buffer area only
Tringa nebularia
Common Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area overfly
marine area

Extra Information

State and Territory Reserves [ Resource Information ]
Buffer StatusProtected Area Name Reserve Type State
In buffer area onlyBanksia Nature Reserve WA

In buffer area onlyCardup Nature Reserve WA

In buffer area onlyGooralong Conservation Park WA

In buffer area onlyKarnet Nature Reserve WA

In buffer area onlyLambkin Nature Reserve WA



Buffer StatusProtected Area Name Reserve Type State
In buffer area onlyModong Nature Reserve WA

In buffer area onlyNTWA Bushland covenant (0011) Conservation Covenant WA

In buffer area onlyNTWA Bushland covenant (0076) Conservation Covenant WA

In buffer area onlySerpentine National Park WA

In buffer area onlyUnnamed WA42044 Nature Reserve WA

In buffer area onlyUnnamed WA46587 Nature Reserve WA

In feature areaUnnamed WA46818 Nature Reserve WA

In buffer area onlyUnnamed WA51784 Nature Reserve WA

In buffer area onlyUnnamed WA51963 Conservation Park WA

In buffer area onlyWatkins Road Nature Reserve WA

Regional Forest Agreements [ Resource Information ]
Note that all areas with completed RFAs have been included. Please see the associated resource information
for specific caveats and use limitations associated with RFA boundary information.

Buffer StatusRFA Name State
In buffer area onlySouth West WA RFA Western Australia

EPBC Act Referrals [ Resource Information ]
Buffer StatusTitle of referral Reference Referral Outcome Assessment Status

In buffer area
only

Huntly Bauxite Mine Transition 2022/09204 Assessment

In buffer area
only

Keirnan Park Recreation Precinct 2023/09573 Referral Decision

In buffer area
only

Orton Road Upgrade Project 2023/09680 Completed

Controlled action
In buffer area
only

Alcoa Pinjarra Refinery Production
Increase and Bauxite Export

2020/8743 Controlled Action Completed

In buffer area
only

Byford Rail Extension, Byford, WA 2020/8764 Controlled Action Post-Approval

In buffer area
only

Byford Whitby Quarry, portion of
Mining Lease M701240

2021/9045 Controlled Action Further Information
Request

In buffer area
only

Clearing, mining and rehabilitation
Scrivener Road

2015/7577 Controlled Action Further Information



Buffer StatusTitle of referral Reference Referral Outcome Assessment Status
Controlled action
Gravel reserves Request

In buffer area
only

Construction of Road and Extension
of Utilities on Turner Street,
Serpentine

2008/4670 Controlled Action Post-Approval

In buffer area
only

Extraction of sand from Lot 6 Banksia
Road & lots 300 & 301 Boomerang
Road, WA

2010/5622 Controlled Action Post-Approval

In feature areaTonkin Highway Extension ???
Thomas Road to South Western
Highway

2019/8608 Controlled Action Post-Approval

Not controlled action
In buffer area
only

'Looping 10' gas transmission pipeline
from Kwinana to Hopelands

2005/2212 Not Controlled
Action

Completed

In buffer area
only

Abernethy Road upgrade (Kardan,
Tourmaline & Soldiers) Byford, WA

2015/7441 Not Controlled
Action

Completed

In buffer area
only

BaptistCare Byford Aged Care Facility 2021/9111 Not Controlled
Action

Completed

In buffer area
only

Bristile Holdings Pty Ltd, Cardup
Brickworks, South of Byford

2020/8834 Not Controlled
Action

Completed

In buffer area
only

Construction of international rowing
course and commercial/residential
areas

2003/1034 Not Controlled
Action

Completed

In buffer area
only

Development of a wholesale nursery 2012/6622 Not Controlled
Action

Completed

In buffer area
only

Eradication of the European House
Borer, Perth metropolitan area, WA

2009/5027 Not Controlled
Action

Completed

In feature areaGold Fusion Pty Ltd /Residential
development/South Western Highway
40km southeast of Perth /WA/Devel

2014/7185 Not Controlled
Action

Completed

In feature areaImproving rabbit biocontrol: releasing
another strain of RHDV, sthrn two
thirds of Australia

2015/7522 Not Controlled
Action

Completed

In feature areaINDIGO Central Submarine
Telecommunications Cable

2017/8127 Not Controlled
Action

Completed

In buffer area
only

Oakford Village development, Shire of
Serpentine-Jarrahdale, WA

2018/8157 Not Controlled
Action

Completed

In buffer area
only

Residential Development, Hilbert 2020/8675 Not Controlled
Action

Completed



Buffer StatusTitle of referral Reference Referral Outcome Assessment Status
Not controlled action

In feature areaResidential Development, Lots 3, 5
and 900 Taylor Rd Mundijong, WA

2019/8457 Not Controlled
Action

Completed

In buffer area
only

Residential development at Lot 54
Cockram Street and Lot 119
Sparkman Road, Mundijong

2020/8618 Not Controlled
Action

Completed

In buffer area
only

Residential development at Taylor
Road and Adams Street, Mundijong,
WA

2020/8780 Not Controlled
Action

Completed

In buffer area
only

Residential Development Various
Lots Doley Road, Orton Road and
Lawrence Way, Beenyup Grove
Byford,

2020/8779 Not Controlled
Action

Completed

In buffer area
only

Sand quarry, Lot 102 King Road,
Oldbury, WA

2015/7439 Not Controlled
Action

Completed

In buffer area
only

Serpentine Sports Reserve,
Protection of Dieback Free Area

2008/4337 Not Controlled
Action

Completed

In buffer area
only

Tonkin Highway Extension 2001/470 Not Controlled
Action

Completed

In buffer area
only

Undertake a Controlled Fuel
Reduction Burn

2008/4262 Not Controlled
Action

Completed

In buffer area
only

Urban development of Lots 9049 and
9063, The Glades, Byford, WA

2015/7607 Not Controlled
Action

Completed

In buffer area
only

Wungong Transfer Mains Project 2007/3532 Not Controlled
Action

Completed

Not controlled action (particular manner)
In feature areaINDIGO Marine Cable Route Survey

(INDIGO)
2017/7996 Not Controlled

Action (Particular
Manner)

Post-Approval

In buffer area
only

Residential Subdivision on Abernethy
Road, Byford

2009/4767 Not Controlled
Action (Particular
Manner)

Post-Approval

Referral decision
In buffer area
only

Residential Development Doley
Road, Orton Road and Lawrence
Way

2020/8679 Referral Decision Completed



Caveat
1          PURPOSE

This report is designed to assist in identifying the location of matters of national environmental significance (MNES) and other matters protected by
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) which may be relevant in determining obligations and
requirements under the EPBC Act.

Where data are available to inform the mapping of protected species, the presence type (e.g. known, likely or may occur) that can be determined
from the data is indicated in general terms.  It is the responsibility of any person using or relying on the information in this report to ensure that it is
suitable for the circumstances of any proposed use. The Commonwealth cannot accept responsibility for the consequences of any use of the report
or any part thereof. To the maximum extent allowed under governing law, the Commonwealth will not be liable for any loss or damage that may be
occasioned directly or indirectly through the use of, or reliance

Threatened ecological communities

The report contains the mapped locations of:

• Wetlands of International and National Importance;

• World and National Heritage properties;

• Commonwealth and State/Territory reserves;

• distribution of listed threatened, migratory and marine species;

• listed threatened ecological communities; and

• other information that may be useful as an indicator of potential habitat value.

2          DISCLAIMER

This report is not intended to be exhaustive and should only be relied upon as a general guide as mapped data is not available for all species or
ecological communities listed under the EPBC Act (see below). Persons seeking to use the information contained in this report to inform the referral
of a proposed action under the EPBC Act should consider the limitations noted below and whether additional information is required to determine the
existence and location of MNES and other protected matters.

3          DATA SOURCES

For threatened ecological communities where the distribution is well known, maps are generated based on information contained in recovery plans,
State vegetation maps and remote sensing imagery and other sources. Where threatened ecological community distributions are less well known,
existing vegetation maps and point location data are used to produce indicative distribution maps.

Threatened, migratory and marine species

Threatened, migratory and marine species distributions have been discerned through a variety of methods.  Where distributions are well known and
if time permits, distributions are inferred from either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc.) together with
point locations and described habitat; or modelled (MAXENT or BIOCLIM habitat modelling) using

Where little information is available for a species or large number of maps are required in a short time-frame, maps are derived either from 0.04 or
0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull); or
captured manually or by using topographic features (national park boundaries, islands, etc.).

In the early stages of the distribution mapping process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to
rapidly create distribution maps. More detailed distribution mapping methods are used to update these distributions

• migratory species that are very widespread, vagrant, or only occur in Australia in small numbers.

4          LIMITATIONS

• listed migratory and/or listed marine seabirds, which are not listed as threatened, have only been mapped for recorded

The following species and ecological communities have not been mapped and do not appear in this report:

• threatened species listed as extinct or considered vagrants;

• some recently listed species and ecological communities;

• seals which have only been mapped for breeding sites near the Australian continent

• some listed migratory and listed marine species, which are not listed as threatened species; and

The following groups have been mapped, but may not cover the complete distribution of the species:

The breeding sites may be important for the protection of the Commonwealth Marine environment.

Refer to the metadata for the feature group (using the Resource Information link) for the currency of the information.



-Environment and Planning Directorate, ACT
-Birdlife Australia
-Australian Bird and Bat Banding Scheme

-Department of Parks and Wildlife, Western Australia

Acknowledgements

-Office of Environment and Heritage, New South Wales

-Department of Primary Industries, Parks, Water and Environment, Tasmania

-Department of Land and Resource Management, Northern Territory
-Department of Environmental and Heritage Protection, Queensland

-Department of Environment and Primary Industries, Victoria

-Australian National Wildlife Collection

-Department of Environment, Water and Natural Resources, South Australia

This database has been compiled from a range of data sources. The department acknowledges the following
custodians who have contributed valuable data and advice:

-Australian Museum

-National Herbarium of NSW

Forestry Corporation, NSW
-Australian Government, Department of Defence

-State Herbarium of South Australia

The Department is extremely grateful to the many organisations and individuals who provided expert advice
and information on numerous draft distributions.

-Natural history museums of Australia

-Queensland Museum

-Australian National Herbarium, Canberra

-Royal Botanic Gardens and National Herbarium of Victoria

-Geoscience Australia

-Ocean Biogeographic Information System

-Online Zoological Collections of Australian Museums
-Queensland Herbarium

-Western Australian Herbarium

-Tasmanian Herbarium

-Northern Territory Herbarium

-South Australian Museum

-Museum Victoria

-University of New England

-CSIRO

-Other groups and individuals
-Tasmanian Museum and Art Gallery, Hobart, Tasmania

-Museum and Art Gallery of the Northern Territory

-Reef Life Survey Australia
-Australian Institute of Marine Science
-Australian Government National Environmental Science Program

-Australian Tropical Herbarium, Cairns

-Australian Government – Australian Antarctic Data Centre

-Queen Victoria Museum and Art Gallery, Inveresk, Tasmania

-eBird Australia

-American Museum of Natural History



© Commonwealth of Australia

+61 2 6274 1111

Canberra ACT 2601 Australia

GPO Box 3090

Department of Climate Change, Energy, the Environment and Water

Please feel free to provide feedback via the Contact us page.































MetCONNX 

RSR Tower - Detailed and Targeted Flora Survey 

 

 

Natural Area Holdings Pty Ltd © 2025 |Page 57 of 58 

Appendix 6: Sampling Effort 
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This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected. Please see the caveat for interpretation of
information provided here.
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Summary

Matters of National Environment Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance (Ramsar 2
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 6
Listed Threatened Species: 40
Listed Migratory Species: 10

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
https://www.dcceew.gov.au/parks-heritage/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Lands: 7
Commonwealth Heritage Places: None
Listed Marine Species: 15
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves Terrestrial: None
Australian Marine Parks: None
Habitat Critical to the Survival of Marine Turtles: None

Extra Information
This part of the report provides information that may also be relevant to the area you have
State and Territory Reserves: 15
Regional Forest Agreements: 1
Nationally Important Wetlands: None
EPBC Act Referrals: 35
Key Ecological Features (Marine): None
Biologically Important Areas: None
Bioregional Assessments: None
Geological and Bioregional Assessments: None



Details

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar Wetlands) [ Resource Information ]
Buffer StatusRamsar Site Name Proximity
In buffer area onlyForrestdale and thomsons lakes Within 10km of

Ramsar site

In feature areaPeel-yalgorup system 20 - 30km upstream
from Ramsar site

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Status of Vulnerable, Disallowed and Ineligible are not MNES under the EPBC Act.

Listed Threatened Ecological Communities [ Resource Information ]

Buffer StatusCommunity Name Threatened Category Presence Text
In feature areaBanksia Woodlands of the Swan Coastal

Plain ecological community
Endangered Community likely to

occur within area

In buffer area onlyClay Pans of the Swan Coastal Plain Critically Endangered Community likely to
occur within area

In feature areaCorymbia calophylla - Kingia australis
woodlands on heavy soils of the Swan
Coastal Plain

Endangered Community known to
occur within area

In feature areaCorymbia calophylla - Xanthorrhoea
preissii woodlands and shrublands of the
Swan Coastal Plain

Endangered Community known to
occur within area

In buffer area onlyEmpodisma peatlands of southwestern
Australia

Endangered Community may occur
within area

In feature areaTuart (Eucalyptus gomphocephala)
Woodlands and Forests of the Swan
Coastal Plain ecological community

Critically Endangered Community likely to
occur within area

Listed Threatened Species [ Resource Information ]
Status of Conservation Dependent and Extinct are not MNES under the EPBC Act.
Number is the current name ID.

Buffer StatusScientific Name Threatened Category Presence Text
BIRD



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaAustralasian Bittern [1001] Endangered Species or species
habitat known to
occur within area

Botaurus poiciloptilus

In feature areaSharp-tailed Sandpiper [874] Vulnerable Species or species
habitat likely to occur
within area

Calidris acuminata

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

In feature areaForest Red-tailed Black-Cockatoo,
Karrak [67034]

Vulnerable Species or species
habitat known to
occur within area

Calyptorhynchus banksii naso

In buffer area onlyGreater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

Charadrius leschenaultii

In feature areaMalleefowl [934] Vulnerable Species or species
habitat known to
occur within area

Leipoa ocellata

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

In feature areaAustralian Painted Snipe [77037] Endangered Species or species
habitat likely to occur
within area

Rostratula australis

In buffer area onlyAustralian Fairy Tern [82950] Vulnerable Species or species
habitat known to
occur within area

Sternula nereis nereis

In buffer area onlyCommon Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area

Tringa nebularia

In feature areaBaudin's Cockatoo, Baudin's Black-
Cockatoo, Long-billed Black-cockatoo
[87736]

Endangered Roosting known to
occur within area

Zanda baudinii listed as Calyptorhynchus baudinii



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaCarnaby's Black Cockatoo, Short-billed
Black-cockatoo [87737]

Endangered Breeding known to
occur within area

Zanda latirostris listed as Calyptorhynchus latirostris

INSECT

In buffer area onlya short-tongued bee [66756] Critically Endangered Species or species
habitat may occur
within area

Leioproctus douglasiellus

In buffer area onlyA native bee [66821] Critically Endangered Species or species
habitat likely to occur
within area

Neopasiphae simplicior

MAMMAL

In feature areaWoylie [66844] Endangered Species or species
habitat known to
occur within area

Bettongia penicillata ogilbyi

In feature areaChuditch, Western Quoll [330] Vulnerable Species or species
habitat known to
occur within area

Dasyurus geoffroii

In buffer area onlyNumbat [294] Endangered Species or species
habitat likely to occur
within area

Myrmecobius fasciatus

In feature areaWestern Ringtail Possum, Ngwayir,
Womp, Woder, Ngoor, Ngoolangit
[25911]

Critically Endangered Species or species
habitat likely to occur
within area

Pseudocheirus occidentalis

In feature areaQuokka [229] Vulnerable Species or species
habitat known to
occur within area

Setonix brachyurus

OTHER

In buffer area onlyCarter's Freshwater Mussel, Freshwater
Mussel [86266]

Vulnerable Species or species
habitat known to
occur within area

Westralunio carteri

PLANT

In feature areaSlender Andersonia [14470] Endangered Species or species
habitat likely to occur
within area

Andersonia gracilis

In buffer area onlySlender Tailflower [11103] Vulnerable Species or species
habitat may occur
within area

Anthocercis gracilis



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSummer Honeypot [82765] Endangered Species or species
habitat may occur
within area

Banksia mimica

In buffer area onlyKing Spider-orchid, Grand Spider-orchid,
Rusty Spider-orchid [7309]

Endangered Species or species
habitat known to
occur within area

Caladenia huegelii

In buffer area onlyTall Donkey Orchid [4365] Vulnerable Species or species
habitat may occur
within area

Diuris drummondii

In feature areaDwarf Bee-orchid [55082] Vulnerable Species or species
habitat known to
occur within area

Diuris micrantha

In feature areaPurdie's Donkey-orchid [12950] Endangered Species or species
habitat known to
occur within area

Diuris purdiei

In feature areaGlossy-leafed Hammer Orchid, Glossy-
leaved Hammer Orchid, Warty Hammer
Orchid [16753]

Endangered Species or species
habitat known to
occur within area

Drakaea elastica

In feature areaDwarf Hammer-orchid [56755] Vulnerable Species or species
habitat likely to occur
within area

Drakaea micrantha

In buffer area onlyKeighery's Eleocharis [64893] Vulnerable Species or species
habitat may occur
within area

Eleocharis keigheryi

In feature areaCadda Road Mallee, Cadda Mallee
[87816]

Endangered Species or species
habitat known to
occur within area

Eucalyptus x balanites

In buffer area onlyNarrow curved-leaf Grevillea [64909] Endangered Species or species
habitat may occur
within area

Grevillea curviloba subsp. incurva

In buffer area onlyWing-fruited Lasiopetalum [64922] Endangered Species or species
habitat known to
occur within area

Lasiopetalum pterocarpum



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaBeaked Lepidosperma [14152] Endangered Species or species
habitat known to
occur within area

Lepidosperma rostratum

In feature areaSouthern Tetraria [92784] Vulnerable Species or species
habitat known to
occur within area

Morelotia australiensis listed as Tetraria australiensis

In feature areaSelena's Synaphea [82881] Critically Endangered Species or species
habitat known to
occur within area

Synaphea sp. Fairbridge Farm (D.Papenfus 696)

In feature area [86878] Endangered Species or species
habitat known to
occur within area

Synaphea sp. Pinjarra Plain (A.S.George 17182)

In feature area [86879] Critically Endangered Species or species
habitat known to
occur within area

Synaphea sp. Serpentine (G.R.Brand 103)

In feature areaStar Sun-orchid [7060] Endangered Species or species
habitat known to
occur within area

Thelymitra stellata

In buffer area onlyTufted Plumed Featherflower [23871] Endangered Species or species
habitat may occur
within area

Verticordia plumosa var. ananeotes

Listed Migratory Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Migratory Marine Birds

In feature areaFork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

In feature areaGrey Wagtail [642] Species or species
habitat may occur
within area

Motacilla cinerea

Migratory Wetlands Species

In feature areaCommon Sandpiper [59309] Species or species
habitat likely to occur
within area

Actitis hypoleucos



Buffer StatusScientific Name Threatened Category Presence Text

In feature areaSharp-tailed Sandpiper [874] Vulnerable Species or species
habitat likely to occur
within area

Calidris acuminata

In feature areaCurlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

In feature areaPectoral Sandpiper [858] Species or species
habitat likely to occur
within area

Calidris melanotos

In buffer area onlyGreater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

Charadrius leschenaultii

In feature areaEastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

Numenius madagascariensis

In buffer area onlyOsprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

In buffer area onlyCommon Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area

Tringa nebularia

Other Matters Protected by the EPBC Act

Commonwealth Lands [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Buffer StatusCommonwealth Land Name State
Unknown

In buffer area onlyCommonwealth Land - [51919] WA

In buffer area onlyCommonwealth Land - [50876] WA

In buffer area onlyCommonwealth Land - [50854] WA

In buffer area onlyCommonwealth Land - [51524] WA

In buffer area onlyCommonwealth Land - [51976] WA



Buffer StatusCommonwealth Land Name State
In buffer area onlyCommonwealth Land - [51517] WA

In buffer area onlyCommonwealth Land - [51380] WA

Listed Marine Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Bird

In feature area
Actitis hypoleucos
Common Sandpiper [59309] Species or species

habitat likely to occur
within area

In feature area
Apus pacificus
Fork-tailed Swift [678] Species or species

habitat likely to occur
within area overfly
marine area

In feature area
Bubulcus ibis as Ardea ibis
Cattle Egret [66521] Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris acuminata
Sharp-tailed Sandpiper [874] Vulnerable Species or species

habitat likely to occur
within area

In feature area
Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species

habitat may occur
within area overfly
marine area

In feature area
Calidris melanotos
Pectoral Sandpiper [858] Species or species

habitat likely to occur
within area overfly
marine area

In buffer area only
Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover
[877]

Vulnerable Species or species
habitat may occur
within area

In feature area
Haliaeetus leucogaster
White-bellied Sea-Eagle [943] Species or species

habitat likely to occur
within area



Buffer StatusScientific Name Threatened Category Presence Text

In feature area
Merops ornatus
Rainbow Bee-eater [670] Species or species

habitat may occur
within area overfly
marine area

In feature area
Motacilla cinerea
Grey Wagtail [642] Species or species

habitat may occur
within area overfly
marine area

In feature area
Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew
[847]

Critically Endangered Species or species
habitat may occur
within area

In buffer area only
Pandion haliaetus
Osprey [952] Species or species

habitat likely to occur
within area

In feature area
Rostratula australis as Rostratula benghalensis (sensu lato)
Australian Painted Snipe [77037] Endangered Species or species

habitat likely to occur
within area overfly
marine area

In buffer area only
Thinornis cucullatus as Thinornis rubricollis
Hooded Plover, Hooded Dotterel [87735] Species or species

habitat may occur
within area overfly
marine area

In buffer area only
Tringa nebularia
Common Greenshank, Greenshank
[832]

Endangered Species or species
habitat likely to occur
within area overfly
marine area

Extra Information

State and Territory Reserves [ Resource Information ]
Buffer StatusProtected Area Name Reserve Type State
In buffer area onlyBanksia Nature Reserve WA

In buffer area onlyCardup Nature Reserve WA

In buffer area onlyGooralong Conservation Park WA

In buffer area onlyKarnet Nature Reserve WA

In buffer area onlyLambkin Nature Reserve WA



Buffer StatusProtected Area Name Reserve Type State
In buffer area onlyModong Nature Reserve WA

In buffer area onlyNTWA Bushland covenant (0011) Conservation Covenant WA

In buffer area onlyNTWA Bushland covenant (0076) Conservation Covenant WA

In buffer area onlySerpentine National Park WA

In buffer area onlyUnnamed WA42044 Nature Reserve WA

In buffer area onlyUnnamed WA46587 Nature Reserve WA

In feature areaUnnamed WA46818 Nature Reserve WA

In buffer area onlyUnnamed WA51784 Nature Reserve WA

In buffer area onlyUnnamed WA51963 Conservation Park WA

In buffer area onlyWatkins Road Nature Reserve WA

Regional Forest Agreements [ Resource Information ]
Note that all areas with completed RFAs have been included. Please see the associated resource information
for specific caveats and use limitations associated with RFA boundary information.

Buffer StatusRFA Name State
In buffer area onlySouth West WA RFA Western Australia

EPBC Act Referrals [ Resource Information ]
Buffer StatusTitle of referral Reference Referral Outcome Assessment Status

In buffer area
only

Huntly Bauxite Mine Transition 2022/09204 Assessment

In buffer area
only

Keirnan Park Recreation Precinct 2023/09573 Referral Decision

In buffer area
only

Orton Road Upgrade Project 2023/09680 Completed

Controlled action
In buffer area
only

Alcoa Pinjarra Refinery Production
Increase and Bauxite Export

2020/8743 Controlled Action Completed

In buffer area
only

Byford Rail Extension, Byford, WA 2020/8764 Controlled Action Post-Approval

In buffer area
only

Byford Whitby Quarry, portion of
Mining Lease M701240

2021/9045 Controlled Action Further Information
Request

In buffer area
only

Clearing, mining and rehabilitation
Scrivener Road

2015/7577 Controlled Action Further Information



Buffer StatusTitle of referral Reference Referral Outcome Assessment Status
Controlled action
Gravel reserves Request

In buffer area
only

Construction of Road and Extension
of Utilities on Turner Street,
Serpentine

2008/4670 Controlled Action Post-Approval

In buffer area
only

Extraction of sand from Lot 6 Banksia
Road & lots 300 & 301 Boomerang
Road, WA

2010/5622 Controlled Action Post-Approval

In feature areaTonkin Highway Extension ???
Thomas Road to South Western
Highway

2019/8608 Controlled Action Post-Approval

Not controlled action
In buffer area
only

'Looping 10' gas transmission pipeline
from Kwinana to Hopelands

2005/2212 Not Controlled
Action

Completed

In buffer area
only

Abernethy Road upgrade (Kardan,
Tourmaline & Soldiers) Byford, WA

2015/7441 Not Controlled
Action

Completed

In buffer area
only

BaptistCare Byford Aged Care Facility 2021/9111 Not Controlled
Action

Completed

In buffer area
only

Bristile Holdings Pty Ltd, Cardup
Brickworks, South of Byford

2020/8834 Not Controlled
Action

Completed

In buffer area
only

Construction of international rowing
course and commercial/residential
areas

2003/1034 Not Controlled
Action

Completed

In buffer area
only

Development of a wholesale nursery 2012/6622 Not Controlled
Action

Completed

In buffer area
only

Eradication of the European House
Borer, Perth metropolitan area, WA

2009/5027 Not Controlled
Action

Completed

In feature areaGold Fusion Pty Ltd /Residential
development/South Western Highway
40km southeast of Perth /WA/Devel

2014/7185 Not Controlled
Action

Completed

In feature areaImproving rabbit biocontrol: releasing
another strain of RHDV, sthrn two
thirds of Australia

2015/7522 Not Controlled
Action

Completed

In feature areaINDIGO Central Submarine
Telecommunications Cable

2017/8127 Not Controlled
Action

Completed

In buffer area
only

Oakford Village development, Shire of
Serpentine-Jarrahdale, WA

2018/8157 Not Controlled
Action

Completed

In buffer area
only

Residential Development, Hilbert 2020/8675 Not Controlled
Action

Completed



Buffer StatusTitle of referral Reference Referral Outcome Assessment Status
Not controlled action

In feature areaResidential Development, Lots 3, 5
and 900 Taylor Rd Mundijong, WA

2019/8457 Not Controlled
Action

Completed

In buffer area
only

Residential development at Lot 54
Cockram Street and Lot 119
Sparkman Road, Mundijong

2020/8618 Not Controlled
Action

Completed

In buffer area
only

Residential development at Taylor
Road and Adams Street, Mundijong,
WA

2020/8780 Not Controlled
Action

Completed

In buffer area
only

Residential Development Various
Lots Doley Road, Orton Road and
Lawrence Way, Beenyup Grove
Byford,

2020/8779 Not Controlled
Action

Completed

In buffer area
only

Sand quarry, Lot 102 King Road,
Oldbury, WA

2015/7439 Not Controlled
Action

Completed

In buffer area
only

Serpentine Sports Reserve,
Protection of Dieback Free Area

2008/4337 Not Controlled
Action

Completed

In buffer area
only

Tonkin Highway Extension 2001/470 Not Controlled
Action

Completed

In buffer area
only

Undertake a Controlled Fuel
Reduction Burn

2008/4262 Not Controlled
Action

Completed

In buffer area
only

Urban development of Lots 9049 and
9063, The Glades, Byford, WA

2015/7607 Not Controlled
Action

Completed

In buffer area
only

Wungong Transfer Mains Project 2007/3532 Not Controlled
Action

Completed

Not controlled action (particular manner)
In feature areaINDIGO Marine Cable Route Survey

(INDIGO)
2017/7996 Not Controlled

Action (Particular
Manner)

Post-Approval

In buffer area
only

Residential Subdivision on Abernethy
Road, Byford

2009/4767 Not Controlled
Action (Particular
Manner)

Post-Approval

Referral decision
In buffer area
only

Residential Development Doley
Road, Orton Road and Lawrence
Way

2020/8679 Referral Decision Completed



Caveat
1          PURPOSE

This report is designed to assist in identifying the location of matters of national environmental significance (MNES) and other matters protected by
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) which may be relevant in determining obligations and
requirements under the EPBC Act.

Where data are available to inform the mapping of protected species, the presence type (e.g. known, likely or may occur) that can be determined
from the data is indicated in general terms.  It is the responsibility of any person using or relying on the information in this report to ensure that it is
suitable for the circumstances of any proposed use. The Commonwealth cannot accept responsibility for the consequences of any use of the report
or any part thereof. To the maximum extent allowed under governing law, the Commonwealth will not be liable for any loss or damage that may be
occasioned directly or indirectly through the use of, or reliance

Threatened ecological communities

The report contains the mapped locations of:

• Wetlands of International and National Importance;

• World and National Heritage properties;

• Commonwealth and State/Territory reserves;

• distribution of listed threatened, migratory and marine species;

• listed threatened ecological communities; and

• other information that may be useful as an indicator of potential habitat value.

2          DISCLAIMER

This report is not intended to be exhaustive and should only be relied upon as a general guide as mapped data is not available for all species or
ecological communities listed under the EPBC Act (see below). Persons seeking to use the information contained in this report to inform the referral
of a proposed action under the EPBC Act should consider the limitations noted below and whether additional information is required to determine the
existence and location of MNES and other protected matters.

3          DATA SOURCES

For threatened ecological communities where the distribution is well known, maps are generated based on information contained in recovery plans,
State vegetation maps and remote sensing imagery and other sources. Where threatened ecological community distributions are less well known,
existing vegetation maps and point location data are used to produce indicative distribution maps.

Threatened, migratory and marine species

Threatened, migratory and marine species distributions have been discerned through a variety of methods.  Where distributions are well known and
if time permits, distributions are inferred from either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc.) together with
point locations and described habitat; or modelled (MAXENT or BIOCLIM habitat modelling) using

Where little information is available for a species or large number of maps are required in a short time-frame, maps are derived either from 0.04 or
0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull); or
captured manually or by using topographic features (national park boundaries, islands, etc.).

In the early stages of the distribution mapping process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to
rapidly create distribution maps. More detailed distribution mapping methods are used to update these distributions

• migratory species that are very widespread, vagrant, or only occur in Australia in small numbers.

4          LIMITATIONS

• listed migratory and/or listed marine seabirds, which are not listed as threatened, have only been mapped for recorded

The following species and ecological communities have not been mapped and do not appear in this report:

• threatened species listed as extinct or considered vagrants;

• some recently listed species and ecological communities;

• seals which have only been mapped for breeding sites near the Australian continent

• some listed migratory and listed marine species, which are not listed as threatened species; and

The following groups have been mapped, but may not cover the complete distribution of the species:

The breeding sites may be important for the protection of the Commonwealth Marine environment.

Refer to the metadata for the feature group (using the Resource Information link) for the currency of the information.
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Appendix D 
Site photos  

 



 

Figure 1: September 2025 

 

Figure 2: September 2025 



 

Figure 3: September 2025 

 

Figure 4: September 2025 



 

Figure 5: September 2025 

 

Figure 6: March 2026 



 

Figure 7: March 2026 

 

Figure 8: March 2026 





 

 

 

Appendix E 

Offset calculations  
 

 
















