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Executive Summary 

Eco Logical Australia (ELA) was engaged by South Energy to undertake a Detailed and Targeted flora 

survey and Level 1 Fauna survey of a proposed powerline route between Benger Solar Farm (in 

development) and the Marriot Road 132kV Terminal Station.  The field survey was conducted in spring 

from 29th to 30th October 2019, with 13 10 x 10 metre quadrats being established.  ELA previously 

undertook targeted flora surveys within the survey area and broader Kemerton area from 22nd to 26th 

July and 15th to 16th August 2019.  The results of these winter surveys have been included in this report 

where they relate to the survey area.   

A total of 130 taxa (94 native and 36 introduced taxa) from 96 genera and 37 families were recorded 

across the survey area, both from quadrats and opportunistic collections.  

No Threatened (Declared Rare) flora species were recorded within the survey area.  Two Priority 4 flora 

species were recorded within the survey area, namely Pultenaea skinneri (one individual plant) and 

Acacia semitrullata (8 individual plants).  

Six vegetation communities were delineated and mapped within the survey area: 

• Vegetation community CcOW: Mid Corymbia calophylla open woodland over a low *Hordeum 

leporinum and *Lolium rigidum grassland; 

• Vegetation community ErMrW: Mid Eucalyptus rudis and Melaleuca rhaphiophylla closed forest 

over a low Alternanthera nodiflora and Cassytha racemosa forma racemosa sparse forbland; 

• Vegetation community MpW: Mid Melaleuca preissiana woodland over a tall Kunzea 

glabrescens and Astartea scoparia sparse shrubland over a tall Juncus pauciflorus and 

Lepidosperma longitudinale open sedgeland; 

• Vegetation community BaEmW: Mid Banksia attenuata and Eucalyptus marginata woodland 

over a tall Kunzea glabrescens sparse shrubland over a low Xanthorrhoea gracilis and 

Gompholobium tomentosum sparse shrubland; 

• Vegetation community EmAfW: Mid Eucalyptus marginata and Agonis flexuosa woodland over 

a tall Kunzea glabrescens and Hardenbergia comptoniana sparse shrubland over a mid 

*Ehrharta calycina sparse grassland; and 

• Vegetation community Plantation: Plantation of Pinus spp. and Eucalyptus spp. 

 

Quadrats within vegetation communities BaEmW showed primary affiliations with Floristic Community 

Types 21a, and to a lesser extent 21c, which are both recognised as being subcomponents of the ‘Banksia 

Woodlands of the Swan Coastal Plain’ ecological community, listed as Threatened under the 

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 and as Priority 3 by the 

Department of Biodiversity Conservation and Attractions.   

Following assessment of vegetation within the survey area against key diagnostic characteristics 

outlined in the Threatened Species Scientific Committee ‘Approved Conservation Advice (incorporating 

listing advice) for the Banksia Woodlands of the Swan Coastal Plain ecological community’, the BaEmW 

vegetation community was considered  to represent floristic aspects of the Banksia Woodlands of the 

Swan Coastal Plain Threatened Ecological Community, listed as Endangered under the Commonwealth 
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Environment Protection and Biodiversity Conservation Act 1999.  Approximately 14.3 hectares of this 

Threatened Ecological Community was mapped across the survey area.   

Vegetation condition within the survey area ranged from Completely Degraded to Excellent condition, 

based on the Keighery (1994) vegetation scale provided in the EPA Technical Guidance: Flora and 

Vegetation Surveys for Environmental Impact Assessment (2016).  The majority of the survey area 

consisted of plantations of Pinus spp. and Eucalyptus spp. and areas considered to be Completely 

Degraded (including tracks and other cleared areas).  Disturbances within the survey area included the 

presence of cleared areas, paddocks, sumps, weeds, rubbish dumping, feral fauna (scats, tracks or 

diggings) and the presence of tracks.  Some vegetation health decline was recorded (dead or dying 

species) which may be attributed to drought or potential disease (dieback).   

A total of 36 introduced (weed) species were recorded and of these, two species are listed as a Declared 

Plants under the BAM Act, namely *Gomphocarpus fruticosus s22(2) (C3) and *Zantedeschia aethiopica 

s22(2) (Exempt).   

A total of 31 native fauna species were recorded during the field survey, comprising twenty-five birds, 

four mammals and two reptiles.  Three introduced (pest) fauna species were recorded within the survey 

area, Felis catus (cat), Oryctolagus cuniculus (rabbit) and Vulpes vulpes (fox).   

One Threatened fauna species, Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso), 

was observed within the survey area.  This species is listed as Vulnerable under the EPBC Act and as 

Schedule 3 ‘fauna that is rare or is likely to become extinct as vulnerable fauna’ under the BC Act.  Three 

individuals of this species were observed roosting in Marri trees within survey area and recent feeding 

residue was also observed.  Although not directly observed (or heard) within the survey area, feeding 

residue of pinecones was recorded which indicate that Carnaby’s Black Cockatoo potentially utilise the 

pine plantations within the survey area as foraging habitat. Carnaby’s Black Cockatoo have previously 

been recorded 0.3km from the survey area.   

In addition to Forest Red-tailed Black Cockatoo and Carnaby’s Black Cockatoo, the desktop assessment 

also identified Carter’s freshwater mussel (Westralunio carteri), Brush-tailed Phascogale (Phascogale 

tapoatafa subsp. wambenger) and Quenda (Isoodon obesulus fusciventer) as being likely to occur within 

the survey area; this assessment was based on presence of suitable habitat and proximity of previous 

records.   

The black cockatoo breeding habitat assessment identified 145 potentially significant trees within the 

survey area.  These trees comprised 59 Marri (Corymbia calophylla), 59 Jarrah (Eucalyptus marginata) 

and 27 Flooded Gums (Eucalyptus rudis) trees.  Of the 145 potentially suitable breeding trees recorded, 

nine had hollows over 100 mm (trunk and/or spout hollows) visible from the ground. 

For the purposes of a Detailed and targeted flora and vegetation survey and Level 1 Fauna survey, 

adequate data was collected to define and assess the presence, extent and significance of flora and 

vegetation communities within the project area.   
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1. Introduction 

1.1 Project background 

Eco Logical Australia (ELA) was engaged by South Energy to undertake a Detailed and Targeted flora 

survey and Level 1 Fauna survey (in spring 2019) of a proposed powerline routes between Benger Solar 

Farm (in development) and the Marriot Road 132kV Terminal Station (the survey area; Figure 1). 

More specifically, the objectives of this survey include: 

• An assessment of flora and vegetation communities in accordance with the Environmental 

Protection Authority (EPA) Technical Guidance: Flora and Vegetation Surveys for Environmental 

Impact Assessment (EPA 2016a); 

• Undertake a vegetation condition assessment using the Keighery vegetation condition scale 

(1994); 

• A Targeted survey for State, Commonwealth and/or Department of Biodiversity, Conservation 

and Attractions (DBCA) listed conservation significant flora and vegetation; 

• An assessment to verify if the vegetation meets the requirements specified in the 

Commonwealth Environment Protection and Biodiversity Act 1999 (EPBC Act) ‘Approved 

Conservation Advice (incorporating listing advice) for the Banksia Woodlands of the Swan 

Coastal Plain ecological community’, using the four-stage assessment process itemised in the 

Approved Conservation Advice (Threatened Species Scientific Committee [TSSC] 2016);  

• A Level 1 fauna survey in accordance with the EPA Technical Guidance: Terrestrial Fauna Surveys 

(EPA 2016b); and 

• A black cockatoo habitat assessment in accordance with the Department of Sustainability, 

Environment, Water, Population and Communities (SEWPaC) EPBC Act referral guidelines for 

three threatened black cockatoo species (SEWPaC 2012).   

ELA previously undertook targeted flora surveys within the survey area and broader Kemerton area from 

22nd to 26th July and 15th to 16th August 2019.  The results of these winter surveys have been included in 

this report where they relate to the survey area.   
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3.3 Flora and vegetation survey 

3.3.1 Targeted Threatened orchid survey (winter) 

The Targeted Threatened orchid survey was conducted in accordance with the Environmental Protection 

Authority (EPA) Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment 

(EPA 2016).  The Phase 1 survey was specifically designed to target the threatened orchid species 

Drakaea elastica and Drakaea micrantha.  Surveys conducted in July and August are favoured for these 

species (particularly D. elastica), as both contain basal leaves that are relatively conspicuous in winter. 

Survey methodology involved personnel walking systematic foot-traverses of suitable habitat within the 

survey area.   

Where orchid individuals were identified in the field (basal leaf), locations were physically marked with 

flagging tape to enable field staff to revisit these locations during spring flowering.  For individual 

plants identified in the field, the following data was collected: 

• GPS coordinates of location (points for each individual plant or discrete population); 

• Number of individuals in the population (recording a range of co-ordinates if necessary);  

• Reproductive phase (basal leaf, flowering etc.); 

• Description of the vegetation community and associated species at each location; 

• Details on landform, soil type and site conditions;  

• Photographs of the plant in situ and broader habitat; and 

• Relevant notes such as potential threats to individuals and/or populations (e.g. weeds, clearing, 

dieback, herbivory).  

3.3.2 Detailed flora and vegetation survey (spring) 

The Detailed and Targeted flora and vegetation survey was conducted in accordance with the EPA 

Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016).   

Wooden survey posts were used to temporarily mark all corners of each quadrat.  Dominant vegetation 

communities were described, with respect to dominant species, structure and overall condition.  The 

survey involved the use of 10 x 10 m quadrats as recommended for the Swan Coastal Plain bioregion 

(EPA 2016).  Opportunistic sampling of species not recorded within the quadrats was undertaken to 

supplement the existing list of species recorded from within the survey area.   

A total of 13 quadrats were surveyed across the survey area (Figure 3).  The number of quadrats sampled 

per vegetation community was dependent on the size, extent and condition of the community.  Photos 

were taken from the northwest corner of each quadrat facing south-east.  The following data was 

recorded within each quadrat: 

• Site details (site name, site number, observers, date and location); 

• Environmental information including landform, soil type and colour, bare ground and leaf litter 

cover, rock outcropping and time since last fire event; and 

• Biological information including vegetation structure, vegetation condition in accordance with 

Keighery (1994), degree of disturbance, species present and species percentage cover.   
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A targeted survey was completed within the survey area to identify any conservation significant flora or 

ecological communities potentially occurring, including:  

• Threatened flora or TECs listed under the EPBC Act or BC Act;  

• Threatened (Declared Rare) Flora listed under the latest WA Wildlife Conservation (Rare Flora) 

Notice under the State Biodiversity Conservation Act 2016 (BC Act);  

• PEC’s endorsed by the Western Australian Minister for the Environment; 

• Priority (P) flora recognised by DBCA; and 

The survey methodology involved personnel walking transects across remnant areas of vegetation 

within the survey area, with transects spaced (on average) 5-20 metres (m) apart depending on factors 

such as habitat type, disturbance (e.g. tracks) and landform.  Flora species able to be identified in the 

field were recorded, and voucher specimens of unfamiliar species were collected for later identification.  

All collections were assigned a unique collecting number.  For conservation significant flora species 

identified in the field, the following was recorded:  

• A colour photograph;  

• GPS location;  

• Population size estimate;  

• Location of population boundaries;  

• Associated habitat/landscape element;  

• Time and date observed;  

• Observer details; and  

• A voucher specimen suitable for use as a reference specimen (if appropriate to do so for 

conservation significant flora).   

3.4 Fauna survey and black cockatoo habitat assessment 

A Level 1 fauna survey was undertaken to assess for the presence of fauna species and species 

assemblages within the survey area and to assess fauna habitat for its ability to support and sustain 

populations of fauna, including species of conservation significance.   

Opportunistic fauna observations were made during the field survey, including visual sightings of active 

fauna such as reptiles and birds, records of bird calls and signs of species presence such as tracks, 

diggings, burrows, scats or any other signs of fauna activity. 

An assessment of black cockatoo habitat was undertaken in accordance with the EPBC Act referral 

guidelines (SEWPaC 2012).  This involved assessing all significant tree species known to support potential 

suitable breeding, roosting and foraging habitat.  Significant breeding trees are defined as trees of 

suitable species with a diameter at breast height (DBH) greater than 500 millimetres (mm; > 300 mm for 

salmon gum and wandoo) (SEWPaC 2012).  Trees with a DBH greater than 500 mm (or >300 mm for 

salmon gum and wandoo) are large enough to potentially contain hollows suitable for nesting black 

cockatoos or have the potential to develop suitable hollows over the next 50 years.  Trees of this size 

may also be large enough to provide roosting habitat (i.e. trees which provide a roost or rest area for 

the birds).  All potential breeding trees with a DBH of 500 mm or greater encountered within the survey 

area were recorded.   
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Vegetation present within the survey area was assessed for its potential to provide foraging and roosting 

habitat for black cockatoos as per the SEWPaC guidelines (SEWPaC 2012), and the extent of potential 

suitable habitat within the survey area was mapped.   

Observations were also made of any black cockatoo foraging activity or feeding residue such as chewed 

Banksia, Jarrah and Marri nuts, and any black cockatoo individuals observed within the survey area.   

3.5 Data analysis 

3.5.1 Flora species accumulation curve 

A flora species accumulation curve was undertaken to indicate adequacy of the survey effort (Clarke and 

Gorley 2006).  As the number of survey sites increases, and correspondingly the size of the area surveyed 

increases, there should be a diminishing number of new species recorded.  At some point, the number 

of new species recorded becomes essentially asymptotic.  The asymptotic value was determined using 

Michaelis-Menten modelling and provided an incidence-based coverage estimator of species richness.  

When the number of new species being recorded for survey effort expended approaches this asymptotic 

value, the survey effort can be considered adequate.   

3.5.2 Vegetation communities 

Plymouth Routines in Multivariate Ecological Research v6 (PRIMER) statistical analysis software was 

used to analyse species-by-site data and discriminate survey sites based on their species composition 

(Clarke and Gorley 2006).  A presence/absence transformation was applied to the dataset to align with 

Gibson et al. (1994).  Introduced species (weeds), specimens not identified to species level and 

singletons (species recorded at a single quadrat and not forming a dominant structural component) were 

excluded from the data set prior to analysis.  Computation of similarity matrices was based on the Bray-

Curtis similarity measure.  Data were analysed using a series of multivariate analysis routines including 

Hierarchical Clustering (CLUSTER) and Similarity Percentages (SIMPER).  Results were used to inform and 

support interpretation of aerial photography and delineation of individual plant communities.   

3.5.2.1 FCT analysis 

Species within the Gibson et al. (1994) data set were updated to align with current names as specified 

by FloraBase (DBCA and WAH 2019).  Using current records, a number of species in the Gibson et al. 

(1994) data set were shown to be significant range extensions from the Swan Coastal Plain, where 

appropriate such cases were removed.  In addition, excluded and misapplied names were removed from 

the data set and infra-specific names were reduced.  The merged dataset was analysed using a 

combination of pre-treatments such as the inclusion and/or removal of introduced species and 

singletons.  The removal of both singletons and introduced species from the merged dataset, an 

accepted pre-treatment for such analysis, produced the best results (e.g. stronger correlations; Clarke 

and Gorley 2006).  Inclusion of such data (i.e. weeds and singletons) merely served to confound the 

dataset by introducing stochastic and ‘site’ artefact data.  Transformed data were analysed using a 

combination of multivariate analysis routines including Bray-Curtis Similarity Matrices, Cluster Analysis 

(Flexible Beta) and Multi-Dimensional Scaling (MDS).   

To identify potential TECs and PECs in the survey area, ELA quadrats and vegetation communities were 

compared to FCTs defined by Gibson et al. (1994).  To identify the presence of FCT’s appropriate 

multivariate analyses comparing current data to that of Gibson et al. (1994) species by quadrat data, 

and inferences based on dominant species and geomorphology were used.  Given the nature of the data 
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(e.g. spatial and temporal differences), results and subsequent extrapolations, assigned FCT’s within the 

survey area were inferred and not absolute, i.e. a vegetation code assigned to an FCT was inferred to 

comprise, to varying degrees, floristic aspects of that FCT as defined by Gibson et al. (1994).  These FCTs 

were subsequently compared with vegetation communities delineated by ELA and Syrinx Environmental 

(2014).   

3.5.2.2 Assessment of diagnostics to assess presence of Threatened Ecological Communities 

The ‘Banksia Woodlands of the Swan Coastal Plain’ TEC is listed as Endangered under the EPBC Act (TSSC 

2016).  For information to assist in referral, environmental assessment and compliance issues, it has 

been recommended to refer to the Listing Advice and/or Conservation Advice and Recovery Plan on the 

Department of Agriculture, Water and the Environment (DAWE) Species Profile and Threats Database 

(TSSC 2016).  The Listing Advice and/or Conservation Advice defines the national ecological community 

and includes key diagnostic characteristics, condition thresholds and additional considerations (TSSC 

2016).    

In order to determine whether the ‘Banksia Woodlands of the Swan Coastal Plain’ TEC is present in the 

survey area key diagnostic characteristics must be met under Section 2 of the Conservation Advice (TSSC 

2016).  The four-stage assessment identified by DAWE to ascertain the presence of the Banksia 

woodlands endangered ecological community within the site was undertaken by ELA following the field 

survey.   

The ‘Tuart (Eucalyptus gomphocephala) woodlands and forests of the Swan Coastal Plain’ ecological 

community is listed as Critically Endangered under the EPBC Act (DAWE 2019a).  For information to assist 

in referral, environmental assessment and compliance issues, it has been recommended to refer to the 

Listing Advice and/or Conservation Advice on the DAWE Species Profile and Threats Database (DAWE 

2019a).  The Listing Advice and/or Conservation Advice defines the national ecological community and 

includes key diagnostic characteristics, condition thresholds and additional considerations (DAWE 

2019a).    

In order to determine whether the ‘Tuart (Eucalyptus gomphocephala) woodlands and forests of the 

Swan Coastal Plain’ TEC is present in the survey area key diagnostic characteristics must be met under 

Section 3.2 of the Conservation Advice (DAWE 2019a).  The assessment identified by DAWE to ascertain 

the presence of the Tuart (Eucalyptus gomphocephala) woodlands endangered ecological community 

within the site was undertaken by ELA following the field survey.   

3.6 Flora identification and nomenclature 

Flora specimen identification was undertaken by ELA Botanists Daniel Marsh and Daniel Brassington, 

with the Western Australian Herbarium (WAH)also utilised to confirm additional specimens.  Species 

identification utilised taxonomic literature and keys and where required specimens were confirmed 

using the WAH collection.  Where considered appropriate, specimens that meet WAH specimen 

lodgement requirements (e.g. Threatened and Priority Flora, range extensions), will be submitted along 

with Threatened and Priority Report forms to DBCA.  Nomenclature used for the flora species within this 

report follows the WA Plant Census as available on FloraBase (DBCA and WAH 2019).   
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4. Results 

4.1 Desktop review 

4.1.1 Conservation significant flora species 

A DBCA Threatened and Priority Flora and Communities database search (DBCA 2019a and DBCA 2019b, 

respectively), PMST search (DAWE 2019b) and Naturemap search (DBCA 2007-2019) were undertaken 

to identify conservation significant species and communities recorded within, or nearby to, the survey 

area (current and historic).  Of the 24 conservation listed flora species identified from the desktop 

assessment as possibly occurring within the survey area, two species, Pultenaea skinneri (P4) and 

Caladenia speciosa (P4) have previously been recorded within the survey area (Figure 4). Of the 22 

remaining conservation significant flora species initially considered to possibly occur within the survey 

area, nine were considered to have the potential to occur due to the presence of suitable habitat and 

proximity of previous recent records to the survey area.  The flora likelihood of occurrence assessment 

is presented in Appendix C.   

4.1.2 Environmentally sensitive areas and Conservation significant ecological communities 

Environmentally Sensitive Areas (ESAs) are defined in the Environmental Protection (Environmentally 

Sensitive Areas) Notice 2005 under section 51B of the State Environmental Protection Act 1986 (EP Act).  

ESAs include areas declared as World Heritage, included on the Register of the National Estate, defined 

wetlands, and vegetation containing rare (Threatened) flora and Threatened Ecological Communities 

(TECs).   

A TEC is defined under the EP Act as an ecological community listed, designated or declared under a 

written law or a law of the Australian Government as Threatened, Endangered or Vulnerable.  There are 

four State categories of TECs (DEC 2010) and some Western Australian TECs listed under the EP Act are 

also listed as Threatened under the EPBC Act.  Under the EPBC Act, a person must not undertake an 

action that has or will have a significant impact on a listed TEC without approval from the Australian 

Government Minister for the Environment, unless those actions are not prohibited under the EPBC Act. 

Priority Ecological Communities (PECs) are biological flora or fauna communities that are recognised by 

the WA Minister for Environment to be of significance, but which do not meet the criteria for a TEC.  

There are five categories of PECs, none of which are currently protected under State or Commonwealth 

legislation.   

The DBCA Threatened and Priority Flora communities search identified twenty known occurrences of 

one conservation significant ecological community which occurs, or has buffers which occur, across the 

majority of the survey area, namely Banksia dominated woodlands of the Swan Coastal Plain IBRA region 

(Figure 4, DBCA 2019b).  This is a Priority 3 listed PEC, however, is a listed TEC under the EPBC Act, 

namely, Banksia Woodlands of the Swan Coastal Plain.   

The PMST search identified Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan 

Coastal Plain ecological community and Banksia Woodlands of the Swan Coastal Plain as likely to occur 

within the survey area.  

4.1.3 Conservation significant wetlands 

The PMST search identified that the RAMSAR wetland Peel-Yalgorup system occurs within 10 km of the 

survey area. 
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4.2 Flora and vegetation survey 

4.2.1 Flora overview 

A total of 130 taxa (94 native and 36 introduced taxa) from 96 genera and 37 families were recorded 

across 13 quadrats established within the survey area and from opportunistic collections.  One 

opportunistic collection, *Gomphocarpus fruticosus, was recorded approximately 7 m outside the 

survey boundary but was included in the results of this survey as this species is a declared pest and 

GPS units can have errors of 3-20 m (subject to availability of satellites on the day) with an average of 

5 m.  A flora species list is provided in Appendix D.  Average species richness per quadrat was 17.7 

species, ranging from a low of 7 species at ELA04 to a high of 37 species at ELA03.  Families with the 

highest number of species included Fabaceae (13 species), Asteraceae (10 species), Poaceae (10 

species) and Myrtaceae (8 species).  Acacia, Juncus and Banksia were the best represented genera 

throughout the survey area with 4 taxa recorded from each.  Quadrat site data is presented in 

Appendix E.   

4.2.2 Accumulated species – site surveyed (species-area curve) 

A species accumulation curve (Figure 6) was used to evaluate the adequacy of sampling (Clarke and 

Gorley 2006).  Only species data recorded from defined quadrats were used; no opportunistic flora 

collections were included.  The asymptotic value was determined using Michaelis Menten modelling.  

Using this analysis, the incidence-based coverage estimator of species richness was calculated to be 

224.34.  Based on this value, and the total of 130 species recorded within quadrats, approximately 

58.0% of the flora species potentially present within the survey area were recorded.  This figure is 

typical of linear corridors where the survey area intersects a small portion of numerous discrete 

vegetation communities and additional site replication is not feasible given the small size of remnant 

pockets of vegetation.  

 

Figure 6: Average randomised species accumulation curve 

Note: Only species recorded from quadrats were used to calculate the species accumulation curve and theoretical maximum number of 

species (asymptotic value). 
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4.2.3 Conservation significant flora 

No Threatened flora species listed under the EPBC Act or the BC Act were recorded within the survey 

area during the winter 2019 or spring 2019 surveys.   

One individual plant of the conservation significant flora species, Pultenaea skinneri (listed as P4 by 

DBCA); was recorded within the survey area (Figure 7).  This species was recorded toward the south 

of the survey area (approximately 0.5km north of Marriot Rd) within a plantation and was in flower at 

the time of the field survey.  

Eight plants of the conservation significant flora species, Acacia semitrullata (listed as P4 by DBCA); 

was recorded within the survey area (Figure 8).  One plant of this species was recorded in quadrat 

ELA08 and six plants were recorded in quadrat ELA12.  Both quadrats were within Vegetation 

Community BaEmW: Mid Banksia attenuata and Eucalyptus marginata woodland over a tall Kunzea 

glabrescens sparse shrubland over a low Xanthorrhoea gracilis and Gompholobium tomentosum 

sparse shrubland.  One plant was recorded opportunistically. 

Locations of these conservation significant species are depicted in Figure 9.   

  

Figure 7: Acacia semitrullata (P4) recorded within the survey area 

 

  

Figure 8: Pultenaea skinneri (P4) recorded within the survey area 
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4.2.4 Introduced flora 

A total of 36 introduced (weed) species were recorded within the survey area, representing 27.7% of 

the total species recorded.  One opportunistic collection, *Gomphocarpus fruticosus, was recorded 

approximately 7 m outside the survey boundary but was included in the survey results as detailed in 

section 4.2.1.  

Two recorded species, *Gomphocarpus fruticosus and *Zantedeschia aethiopica are listed as a 

Declared Plant under the BAM Act.  Declared pests “must satisfy any applicable import requirements 

when imported and may be subject to an import permit if they are potential carriers of high-risk 

organisms. They may also be subject to control and keeping requirements once within Western 

Australia” (DAFWA 2020).  *Gomphocarpus fruticosus is categorised as s22(2) (C3). This species 

“should have some form of management applied that will alleviate the harmful impact of the organism, 

reduce the numbers or distribution of the organism or prevent or contain the spread of the organism” 

(DPIRD 2019). *Zantedeschia aethiopica (Arum Lily) is categorised as s22(2) (exempt). 

4.2.5 Vegetation communities 

A total of six vegetation communities were delineated and mapped within the survey area.  

Descriptions of the six communities are presented in Table 8.  Mapping of vegetation communities is 

presented in Figure 10.  Native vegetation accounted for 36.39 ha (46.42%) of the survey area, 

23.11 ha (29.47%) was defined as plantations with the remaining 18.90 ha (24.10%) mapped as tracks 

or cleared areas.   
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areas of Degraded or Completely Degraded condition within the survey area were not included in this 

assessment.  Several of these diagnostic characteristics were met by Vegetation Community BaEmW: 

• Location/landform – the ecological community in question within the survey area is located on 

the Swan Coastal Plain and occurs on the Bassendean Dune System.   

• Structure and composition – vegetation within the survey area is dominated or co-dominated 

by Banksia attenuata, with emergent trees of Eucalyptus marginata, Corymbia calophylla and 

sometimes Allocasuarina species present.  A number of indicator species are also present.  The 

understory contains high species diversity.   

• Condition thresholds - the community was assessed and sampled in the highest condition 

representation available in the survey area and was completed in the most appropriate season 

for the Swan Coastal Plain.   

• Minimum patch size – vegetation meets the minimum patch size requirements for vegetation 

in Good or greater condition. Areas in Degraded condition are not considered part of the EPBC 

Act ecological community.   

A total of 14.3 ha of vegetation within the survey area was assessed as likely to represent the Banksia 

Woodlands of the Swan Coastal Plain TEC, comprising of 4.69 ha of Excellent condition, 4.32 ha of Very 

Good condition and 5.25 ha of Good condition (Figure 11).  Approximately 1 ha of vegetation community 

BaEmW was considered to be in Degraded condition, therefore did not fulfil the key diagnostic 

characteristics for this TEC.  The full four-stage assessment against the key diagnostic characteristics for 

this TEC are presented in Appendix H.   

4.2.7 Vegetation condition 

Vegetation condition within the survey area ranged from Completely Degraded to Excellent condition, 

based on the Keighery (1994) vegetation scale provided in the EPA Technical Guidance: Flora and 

Vegetation Surveys for Environmental Impact Assessment (2016).  Majority of the survey area consisted 

of plantations of Pinus spp. and Eucalyptus spp.  Areas of excellent condition accounted for 4.69 ha 

(6.07%), and 8.14 ha (10.55%) was found to be in Very Good condition.  Areas of Good condition 

accounted for 13.97 ha of the survey area (18.10%), areas of Degraded condition 9.48 ha (12.28%) and 

areas of Completely Degraded (including tracks and other cleared areas) accounted for 19.01 ha 

(24.64%) of the survey area.  Areas classified as ‘Plantation’ comprised the remaining 29.47% of the 

survey area.   

Disturbances within the survey area included the presence of cleared paddocks, weeds, tracks, rubbish 

dumping, feral fauna (rabbit diggings, droppings) and the presence of tracks.  Some vegetation health 

decline was recorded (dead or dying species) which may be attributed to drought or potential disease 

(dieback).  Vegetation condition within the survey area is presented in Table 10 and in Figure 12Table 

10.   
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breeding habitat assessments.  In assessing a tree’s potential age and likelihood of hollows, the tree DBH 

measurement is more reliable and precise.  

All breeding trees recorded from the survey area also provide potential suitable roosting habitat for 

black cockatoos as defined by the referral guidelines (SEWPaC 2012).  Jarrah and Marri trees are primary 

roosting species for Forest Red-tailed and Baudin’s Black Cockatoo, while Marri is considered a primary 

roosting species for Carnaby’s Black Cockatoo (SEWPaC 2012).   

Although not directly observed during the field survey, both the Carnaby’s Black Cockatoo 

(Calyptorhynchus latirostris) and Baudin’s Black Cockatoo (Calyptorhynchus baudinii) are considered as 

likely to occur within the survey area as it provides suitable breeding, roosting and foraging habitat for 

these species and occurs within the species’ ranges.  

 

Figure 14: Forest Red-tailed Black Cockatoo utilising a Marri tree for roosting. 

  

Figure 15: Chewed Marri nuts (left) and pinecones (right) observed within the survey area 
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5. Discussion 

5.1 Flora 

A total of 130 taxa (94 native and 36 introduced taxa) from 96 genera and 37 families were recorded 

across 13 quadrats established within the survey area and from opportunistic collections.  Average 

species richness per quadrat was 17.7 species, ranging from a low of 7 species at ELA04 to a high of 37 

species at ELA03.  Families with the highest number of species included Fabaceae (13 species), 

Asteraceae (10 species), Poaceae (10 species) and Myrtaceae (8 species).  Acacia and Juncus and Banksia 

were the best represented genera throughout the survey area with 4 taxa recorded each. 

A total of 36 introduced (weed) species were recorded within the survey area, representing 27.7% of 

the total species recorded.  A high frequency and abundance of introduced species is expected in areas 

that traverse highly fragmented vegetation and are inclusive of pasture and plantations.  Two recorded 

weeds species, *Gomphocarpus fruticosus and *Zantedeschia aethiopica are listed as Declared Plants 

under the BAM Act.   

One individual of *Gomphocarpus fruticosus was opportunistically recorded approximately 7 m outside 

the survey boundary. *Gomphocarpus fruticosus is categorised as s22(2) (C3) indicating that this species 

“should have some form of management applied that will alleviate the harmful impact of the organism, 

reduce the numbers or distribution of the organism or prevent or contain the spread of the organism” 

(DPIRD 2019); DBCA considers this species to have a rapid invasiveness rating (DBCA 2020).   

*Zantedeschia aethiopica (Arum Lily) was predominantly recorded in low lying areas, this species is 

categorised as s22(2) (exempt).  DBCA considers this species to have a moderate invasiveness rating and 

a high ecological impact (DBCA 2020).  DBCA prioritises early detection and rapid response to new 

infestations and introductions of all weed species, populations that are still small enough for eradication 

to be achieved and high impact, rapidly-moderately invasive species that are impacting high 

conservation value conservation assets (DBCA 2020).   

No Threatened flora species listed under the EPBC Act or the BC Act were recorded within the survey 

area during the winter 2019 and spring 2019 surveys.  Two Priority 4 flora species were recorded within 

the survey area, namely Pultenaea skinneri and Acacia semitrullata.  

One individual plant of the conservation significant flora species, Pultenaea skinneri (listed as P4 by 

DBCA); was recorded within the survey area.  This individual was recorded toward the south of the 

survey area (approximately 0.5km north of Marriot Rd) within a plantation and was in flower at the time 

of the field survey.  

Eight plants of the conservation significant flora species, Acacia semitrullata (listed as P4 by DBCA); were 

recorded within the survey area.  One individual was recorded in quadrat ELA08 and six plants were 

recorded in quadrat ELA12. Both locations were mapped within vegetation community BaEmW: Mid 

Banksia attenuata and Eucalyptus marginata woodland over a tall Kunzea glabrescens sparse shrubland 

over a low Xanthorrhoea gracilis and Gompholobium tomentosum sparse shrubland.  

 



Detailed and Targeted Flora and Vegetation Survey and Level 1 Fauna Survey  
Benger Solar Farm | South Energy 

© ECO LOGICAL AUSTRALIA PTY LTD 38 

5.2 Vegetation 

Majority of the survey area comprised plantations 23.11 ha (29.47%) and cleared areas 18.90 ha 

(24.10%), with native vegetation accounting for 36.39 ha (46.42%). Six vegetation communities were 

delineated and mapped within the survey area: 

• Vegetation community CcOW: Mid Corymbia calophylla open woodland over a low *Hordeum 

leporinum and *Lolium rigidum grassland; 

• Vegetation community ErMrW: Mid Eucalyptus rudis and Melaleuca rhaphiophylla closed forest 

over a low Alternanthera nodiflora and Cassytha racemosa forma racemosa sparse forbland; 

• Vegetation community MpW: Mid Melaleuca preissiana woodland over a tall Kunzea 

glabrescens and Astartea scoparia sparse shrubland over a tall Juncus pauciflorus and 

Lepidosperma longitudinale open sedgeland; 

• Vegetation community BaEmW: Mid Banksia attenuata and Eucalyptus marginata woodland 

over a tall Kunzea glabrescens sparse shrubland over a low Xanthorrhoea gracilis and 

Gompholobium tomentosum sparse shrubland; 

• Vegetation community EmAfW: Mid Eucalyptus marginata and Agonis flexuosa woodland over 

a tall Kunzea glabrescens and Hardenbergia comptoniana sparse shrubland over a mid 

*Ehrharta calycina sparse grassland; and 

• Vegetation community Plantation: Plantation of Pinus spp. and Eucalyptus spp. 

 

One conservation significant vegetation community was inferred to occur with the survey area, namely 

‘Banksia Woodlands of the Swan Coastal Plain’ ecological community, which is currently listed as 

Threatened under the EPBC Act (TSSC 2016) and as Priority 3 by DBCA.  Multivariate analysis showed 

that quadrats within the BaEmW vegetation community had a strong (predominant) affiliation with 

FCT21a – Central Banksia attenuata – Eucalyptus marginata woodlands, and to a lesser extent FCT 21c 

– Low lying Banksia attenuata woodlands or shrublands (Listed as Priority 3 by DBCA).  The BaEmW 

vegetation community was mapped across a total area of 15.30 ha (19.83% of the survey area).  

The BaEmW vegetation community was assessed against key diagnostic characteristics outlined in the 

Banksia Woodlands of the Swan Coastal Plain TEC approved conservation advice (TSSC 2016), in order 

to determine the presence of this TEC within the survey area.  To be considered as part of the Banksia 

Woodlands TEC a patch needs to meet at least the ‘Good’ condition category (TSSC 2016), therefore 

areas of Degraded or Completely Degraded condition within the survey area were not included in this 

assessment.  A total of 14.30 ha of vegetation within the survey area was assessed as likely to represent 

the Banksia Woodlands of the Swan Coastal Plain TEC, comprising of 4.69 ha of Excellent condition, 

4.32 ha of Very Good condition and 5.25 ha of Good condition.  Approximately 1 ha of vegetation 

community BaEmW was observed to be in Degraded condition, and therefore did not fulfil the key 

diagnostic characteristics for this TEC.   

Vegetation condition within the survey area ranged from Completely Degraded to Excellent condition, 

based on the Keighery (1994) vegetation scale provided in the EPA Technical Guidance: Flora and 

Vegetation Surveys for Environmental Impact Assessment (2016).  Majority of the survey area consisted 

of plantations of Pinus spp. and Eucalyptus spp.  Areas of excellent condition accounted for 4.69 ha 

(6.07%), and 8.14 ha (10.55%) was found to be in Very Good condition.  Areas of Good condition 

accounted for 13.97 ha of the survey area (18.10%), areas of Degraded condition 9.48 ha (12.28%) and 
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areas of Completely Degraded (including tracks and other cleared areas) accounted for 19.01 ha 

(24.64%) of the survey area.   

Disturbances within the survey area included the presence of cleared paddocks, weeds, tracks, rubbish 

dumping, feral fauna (rabbit diggings, droppings) and the presence of tracks.  Some vegetation health 

decline was recorded (dead or dying species) which may be attributed to drought or potential disease 

(dieback).   

5.3 Fauna 

A total of 31 native fauna species were recorded during the field survey, comprising twenty-five birds, 

four mammals and two reptiles.  One of these species, the Forest Red-tailed Black Cockatoo 

(Calyptorhynchus banksii subsp. naso) is listed as Vulnerable under the EPBC Act and as Schedule 3 

‘fauna that is rare or is likely to become extinct as vulnerable fauna’ under the BC Act.   

The Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso) was the only recorded 

occurrence of the 21 conservation significant fauna species identified in the desktop survey as possibly 

occurring within the survey area.  Of the remaining 20 species, Carnaby’s Black Cockatoo 

(Calyptorhynchus latirostris), Baudin’s Black Cockatoo (Calyptorhynchus baudinii), Carter’s freshwater 

mussel (Westralunio carteri), Brush-tailed Phascogale (Phascogale tapoatafa subsp. wambenger) and 

Quenda (Isoodon obesulus fusciventer) are considered as likely to occur, based on presence of suitable 

habitat and proximity of previous records (DBCA 2007-2019).  Of the remaining 15 species, four are 

considered as having the potential to occur, seven are considered as having the potential to be vagrant 

and four are considered as being unlikely to within the survey area.  This assessment is based on habitat 

requirements of these species, adequacy of search effort undertaken within the survey area and 

proximity of previous records.   

Three introduced (pest) fauna species were recorded within the survey area, Felis catus (cat), 

Oryctolagus cuniculus (rabbit) and Vulpes vulpes (fox).   

Six fauna habitats were recorded within the survey area: 

• Fauna habitat 1: Mid Corymbia calophylla open woodland over a low *Hordeum leporinum and 

*Lolium rigidum grassland. (4.84 ha [6.17%] of the survey area); and  

• Fauna habitat 2: Mid Eucalyptus rudis and Melaleuca rhaphiophylla closed forest over a low 

Alternanthera nodiflora and Cassytha racemosa forma racemosa sparse forbland. (4.45 ha 

[5.68%] of the survey area).   

• Fauna habitat 3: Mid Melaleuca preissiana woodland over a tall Kunzea glabrescens and 

Astartea scoparia sparse shrubland over a tall Juncus pauciflorus and Lepidosperma 

longitudinale open sedgeland (2.09 ha [2.67%] of the survey area). 

• Fauna habitat 4: Mid Banksia attenuata and Eucalyptus marginata woodland over a tall Kunzea 

glabrescens sparse shrubland over a low Xanthorrhoea gracilis and Gompholobium tomentosum 

sparse shrubland (16.41 ha [20.93%] of the survey area). 

• Fauna habitat 5: Mid Eucalyptus marginata and Agonis flexuosa woodland over a tall Kunzea 

glabrescens and Hardenbergia comptoniana sparse shrubland over a mid *Ehrharta calycina 

sparse grassland (9.71 ha [12.38%] of the survey area). 
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• Fauna habitat 6: Plantation of Pinus spp. and Eucalyptus spp. (21.89 ha [27.91%] of the survey 

area).   

5.4 Black Cockatoo 

Foraging habitat for all three black cockatoo species within the survey area range from ‘good’ quality to 

‘Nil’. Jarrah and Marri woodlands and forests within the survey area provide foraging habitat for both 

the Baudin’s and Forest Red-tailed Black Cockatoo, while native shrubland (particularly Banksia spp.) 

provides foraging for the Carnaby’s Black Cockatoo (SEWPaC 2012).  Pine plantations within the survey 

area provide foraging habitat for Baudin’s and Carnaby’s Black Cockatoo.   

Three Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso) individuals were observed 

roosting in Marri trees within the survey area, and marri nuts chewed by Forest Red-tailed Black 

Cockatoos were observed during the field survey.  Feeding residue of pinecones were observed which 

indicate that Carnaby’s Black Cockatoo potentially utilise the pine plantations within the survey area as 

foraging habitat. Carnaby’s Black Cockatoo have previously been recorded 0.3 km from the survey area. 

The black cockatoo breeding habitat assessment identified 145 potentially significant trees within the 

survey area.  These trees comprised 59 Marri (Corymbia calophylla), 59 Jarrah (Eucalyptus marginata) 

and 27 Flooded Gums (Eucalyptus rudis) trees.  Of the 145 potentially suitable breeding trees recorded, 

nine had hollows over 100 mm (trunk and/or spout hollows) visible from the ground.  Detection of 

hollows via ground-based observations can be difficult and is therefore a limitation to breeding habitat 

assessments.  In assessing a tree’s potential age and likelihood of hollows, the tree DBH measurement 

is more reliable and precise.  

Although not directly observed during the field survey, both the Carnaby’s Black Cockatoo 

(Calyptorhynchus latirostris) and Baudin’s Black Cockatoo (Calyptorhynchus baudinii) are considered as 

likely to occur within the survey area as it provides suitable breeding, roosting and foraging habitat for 

these species and occurs within the species’ ranges.  
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CONSERVATION CODES FOR WESTERN AUSTRALIA FLORA AND FAUNA 

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare 

Flora) Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity 

Conservation Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species 

under Part 2 of the Biodiversity Conservation Act 2016. 

Specially protected fauna or flora are species which have been adequately searched for and are 

deemed to be, in the wild, threatened, extinct or in need of special protection, and have been gazetted 

as such. 

Threatened species (T) 

Listed by order of the Minister as Threatened in the category of critically endangered, endangered or 

vulnerable under section 19(1), or is a rediscovered species to be regarded as threatened species 

under section 26(2) of the Biodiversity Conservation Act 2016 (BC Act). 

Threatened fauna is that subset of ‘Specially Protected Fauna’ listed under schedules 1 to 3 of the 

Wildlife Conservation (Specially Protected Fauna) Notice 2018 for Threatened Fauna. 

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife Conservation 

(Rare Flora) Notice 2018 for Threatened Flora. 

The assessment of the conservation status of these species is based on their national extent and 

ranked according to their level of threat using IUCN Red List categories and criteria as detailed below.  
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Appendix C Flora likelihood of occurrence assessment 
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S1 = Schedule 1: Flora that are considered likely to become extinct or rare, as critically endangered flora 

S2 = Schedule 2: Flora that are considered likely to become extinct or rare, as endangered flora 

S3 = Schedule 3: Flora that are considered likely to become extinct or rare, as vulnerable flora  

³DBCA = Flora listed as Priority species under the Department of Biodiversity, Conservation and Attractions 

P1 = Priority 1: Species that are known from one or a few locations (generally five or less) which are potentially at risk. Listed by DBCA 

P3 = Priority 3: Poorly known species that are known from several locations and the species does not appear to be under imminent threat. Listed by DBCA.  

P4 = Priority 4: Rare, Near Threatened and other species in need of monitoring. Listed by DBCA. 

4NatureMap = NatureMap database search (DBCA 2007-2019) 

PMST = EPBC Act Protected Matters Search Tool report (DotEE 2018b).   
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Appendix D Flora species list 

























































Detailed and Targeted Flora and Vegetation Survey and Level 1 Fauna Survey  
Benger Solar Farm | South Energy 

© ECO LOGICAL AUSTRALIA PTY LTD 87 

Appendix F Hierarchical clustering dendrogram 
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Appendix G MDS: Relationships between ELA vegetation communities 

and Floristic Community Types (FCTs) defined by Gibson et al. (1994) 
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Appendix H Banksia Woodlands TEC assessment 
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Phlebocarya ciliata, Hypolaena exsulca and Xanthorrhoea preissii (balga).  Key species in the herbaceous ground layer include members of the families Cyperaceae, Droseraceae, Haemodoraceae, Orchidaceae, 

Restionaceae and "lilies" from various families. Widespread species include Amphipogon turbinatus (tufted beard grass), Burchardia congesta (milkmaids), Caladenia spp. (spider orchids), Dasypogon bromeliifolius 

(pineapple bush), Desmocladus flexuosus, Drosera erythrorhiza (red ink sun dew), Lepidosperma squamatum  (a tufted sedge), Lomandra hermaphrodita, Lyginia barbata (southern rush), Lyginia imberbis, Mesomelaena 

pseudostygia (semaphore sedge), Patersonia occidentalis (purple flag), Podolepis spp., Stylidium brunonianum (pink fountain trigger plant), Stylidium piliferum (common butterfly trigger plant), Trachymene pilosa 

(dwarf parsnip), and Xanthosia huegelii (heath xanthosia). 

 

 










































