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Executive Summary

360 Environmental was commissioned by Aigle Royal Developments (ARD) to conduct a
Level 2 flora and vegetation survey at Lots 11 and 74 Beenyup Road in Banjup (Survey
Area). The Survey Area is approximately 41.1 ha in size and is located approximately 22
km south of Perth Central Business District (CBD), in the Swan Coastal Plain (SCP)
biogeographic region of WA.

A total of 145 taxa (including species, subspecies, varieties and forms) from 101 genera
and 45 families were recorded in the Survey Area. The commonly occurring families
were; Myrtaceae (18 taxa), Fabaceae (15 taxa) and Orchidaceae (13 taxa).

Portions of the Survey Area have been completely cleared for residential and a nursery,
while other areas have been allowed to regenerate naturally and some sections have had
endemic and non-endemic species planted. There is also a large proportion of the site
that is original native vegetation.

A total of 27 introduced species were recorded during the survey (Table 6). Two species,
*Asparagus asparagoides and *Zantedeschia aethiopica, are listed as Declared under
the BAM Act. One species *Asparagus asparagoides is listed as a Weed of National
Significance (WONS).

The database searches identified 24 conservation significant flora as potentially
occurring in the vicinity of the Survey Area. Of these, nine are classed as Threatened,
one as Priority 1, eight as Priority 3 and six as Priority 4.

No Threatened flora species listed under the Environment Protection and Biodiversity
Conservation Act 1999 or gazetted as Declared Rare Flora (Threatened) pursuant to the
Wildlife Conservation Act were recorded during the survey. No Priority species were
found during the survey.

Vegetation condition ranged from Completely Degraded to Excellent. Historical
vegetation clearing, weeds, housing, a nursery and the presence of tracks in the Survey
Area were the most frequently observed impacts on native vegetation.

Two Priority 3 vegetation communities, SCP21c - Low lying Banksia attenuata
woodlands or shrublands and SCP22 — Banksia ilicifolia woodlands, are known to occur
in close proximity to the Survey Area with their buffers encroaching into the north east
corner of the Survey Areas boundary.

One listed Priority 3 vegetation community from the database search was identified as
occurring in the Survey Area. Vegetation associations BaBm (b) and BiKg are thought to
represent FCT SCP 21c — Low lying Banksia attenuata woodlands or shrublands.

The vegetation association BaBm (a), has been identified as FCT SCP23a - Central
Banksia attenuata — B. menziesii woodlands. Although the database search did not
identify SCP23a, it is included in the PEC “Banksia dominated woodlands of the Swan
Coastal Plain IBRA region”, which is now listed as a Priority 3.
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The entire Survey Area is identified as an Environmentally Sensitive area (ESA).
Although there is no publicly available information detailing the reasoning behind the
ESA mapping, the boundaries are found to correlate with the Gibbs Road Swamp
System according to the Directory of Important Wetlands.

The DPaW Geomorphic Wetlands Dataset identifies one Conservation Category
Wetland (CCW) and one Resource Enhancement Wetland (REW) as occurring in the
Survey Area. CCWs and their associated buffers are considered ESAs.

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

Permits
This flora survey was conducted under the following licences issued by DPaW; Licence to

take flora for scientific or other prescribed purposes SLO11541 and Permit to take
Declared Rare Flora 44-1516 issued to Narelle Whittington.
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1 Introduction

1.1 The Project

360 Environmental was commissioned by Aigle Royal Developments (ARD) to conduct a
Level 2 flora and vegetation survey at Lots 11 and 74 Beenyup Road in Banjup (Survey
Area). The Survey Area is approximately 41.1 ha in size and is located about 22 km south
of Perth CBD, in the Swan Coastal Plain (SCP) biogeographic region of Western
Australia (WA) (Figure 1).

360 Environmental understands from communications with ARD that a flora assessment
was previously undertaken in the Survey Area and that this data is not accessible, as
such a new survey is required. This flora and vegetation survey is required to support a
local structure plan and to undertake wetland assessments and possible boundary
changes.

1.1.1 Objectives

The objectives of the flora and vegetation assessment were to:

@ Conduct a desktop assessment of databases and spatial datasets to determine
the environmental values and any potential issues, such as Threatened/Rare and
significant species, Threatened Ecological Communities (TECs) and Priority
Ecological Communities (PECs), that may be present in the Survey Area and the
surrounding areas;

@  Produce a list of plant species (including weed species);

@ Document and map the location of any Threatened/Declared Rare Flora
(T/DRF), Priority flora and any other flora of local or taxonomic significance;

@  Identify, map and discuss the significance of any TECs, PECs and any other
areas of ecological importance (e.g. National Parks, wetlands and
Environmentally Sensitive Areas [ESAs] etc.);

@  Assess, map and photograph vegetation condition; and

@  Document, describe and map the vegetation associations present.
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1.2 Background to the Protection of Flora
and Vegetation

WA flora is protected formally and informally by various legislative and non-legislative
measures, which are as follows:

Legislative measures:
@ Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act);
@ Wildlife Conservation Act 1950 (WC Act);
@ Environmental Protection Act 1986 (EP Act); and
@ Biosecurity and Agriculture Management Act 2007 (BAM Act).
Non-legislative measures:

@ WA Department of Parks and Wildlife (DPaW) Priority lists for flora and
ecological communities;

@ Weeds of National Significance (WONS); and
@ Recognition of locally significant populations by the DPaW.

A short description of each is given below. Other definitions, including species
conservation categories, are provided in Appendix A. Conservation categories for
ecological communities are provided in Appendix B.

1.2.1 EPBC Act

The EPBC Act aims to protect matters of national environmental significance (MNES).
Under the EPBC Act, the Commonwealth Department of the Environment (DoE) lists
threatened species and communities in categories determined by criteria set out in the
Act (Appendix A and B).

Projects likely to cause a significant impact on MNES should be referred to the DoE for
assessment under the EPBC Act.
1.2.2 WC Act

The WA DPaW lists flora under the provisions of the WC Act as protected according to
their need for protection (Appendix A).

Flora is given Declared Rare status when populations are geographically restricted or are
threatened by local processes. In addition, under the WC Act, by Notice in the WA
Government Gazette of 9 October 1987, all native flora are protected throughout the
State.

1.2.3 EP Act

T/DRF and TECs are given special consideration in environmental impact assessments,
and have special status as ESAs under the EP Act and the Environmental Protection
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(Clearing of Native Vegetation) Regulations 2004. Exemptions for a clearing permit do
not apply in an ESA.

1.2.4 BAM Act

Plants may be ‘Declared’ by the Agriculture Protection Board (APB) under the BAM Act
2007 (WA). Declared Plants are gazetted under three categories (C1-C3), which define
the action required. Details of the definitions of these categories are provided in
Appendix C. A declaration may apply to the whole State, to districts, individual
properties or even to single paddocks. If a plant is ‘Declared’, landholders are obliged to
control that plant on their properties (Department of Agriculture and Food WA [DAFWAI
2014).

1.2.5 DPaWwW Weed Prioritisation Process

The DPaW Weed Prioritisation Process (WPP) was developed to progress the
Environmental Weed Strategy of WA. The Weed Prioritisation Process for DPaW
(DPaW 2013) prioritises weeds in each of the DPaW Regions, with the aim being to
establish both a species-led and an asset-protection-based approach to weed
management.

The species-led process assesses weed species for their invasiveness, ecological
impacts, potential and current distribution and feasibility of control. The resulting
priorities focus on infestations of species which are considered to be high impact, rapidly
invasive and still at a population size which is feasible to eradicate or contain to a
manageable size. Weed species which are already widespread do not rank as a high
priority through this part of the process.

The next stage of the process investigates the use of an asset-protection-based
approach to guide the management of widespread weeds. This approach focuses on
identifying high value biodiversity assets, the weeds that pose a threat to these assets
and the sites where control will have the greatest biodiversity benefit and cost
effectiveness. Social, cultural and economic assets as well as good neighbour issues are
considered at a later stage of the process.

1.2.8 Weeds of National Significance

The Australian Government along with the State and Territory governments has
endorsed 32 WONS. Four major criteria were used in determining WONS:

@ The invasiveness of a weed species;

@ A weed's impacts;

@  The potential for spread of a weed; and
Q

Socio-economic and environmental values.



S80)

oavironmental

Each WONS has a national strategy and a national coordinator, responsible for
implementing the strategy. WONS are regarded as the worst weeds in Australia because
of their invasiveness, potential for spread, economic and environmental impacts (Thorp &
Lynch 2000).

1.2.7 DPAW Priority Lists

The DPaW lists ‘Priority’ flora that have not been assigned statutory protection as
Declared Rare or ‘Scheduled’ under the WC Act, but which are under consideration for
declaration as DRF. Flora assessed as Priority 1-3 are considered to be in urgent need of
further survey. Priority 4 flora requires monitoring every 5-10 years and Priority 5 flora is
subject to a specific conservation programme (Appendix A).

The DPaW maintains a list of PECs which identifies ecologically valuable communities
that need further investigation before possible nomination for TEC status. Once listed, a
community is a PEC, and when endorsed by the WA Minister of Environment becomes a
TEC, and protected as an ESA under Environmental Protection (Clearing of Native
Vegetation) Regulations 2004 (Appendix B).

1.2.8 Informal Recognition of Flora

Certain populations or communities of flora may be of local significance or interest
because of their patterns of distribution and abundance. For example, specific locations
of flora may be locally significant because they are range extensions to the previously
known distribution, or are newly discovered taxa (and have the potential to be of more
than local significance). In addition, many species are in decline as a result of threatening
processes (land clearing, grazing, changed fire regimes), and relict populations of such
species assume local importance for the DPaW. It is not uncommon for the DPaW to
make comment on these species of interest.
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2 Biophysical Environment

2.1 Climate

The closest long term official Bureau of Meteorology (BoM) weather station currently
operating near the Survey Area, is Jandakot Airport (Station number 009172),
approximately 7 km north of the Survey Area. The climate for the area is described as
warm Mediterranean (Mitchell et al. 2002), with mean minima of 11.5 °C, a maxima of
24.5 °C and an average of 820.1 mm of rainfall per annum (BoM 2015).

Jandakot Airport recorded 530.8 mm of rain prior to the survey (January 2015 — August
2015). This is 121.4 mm below the long term average rainfall of 652.2 mm for the same
period (BoM 2015). For the three months prior to the survey (June 2015 — August 2015),
Jandakot Airport recorded 351.6 mm of rainfall, 23% below the 456.4 mm long term
average rainfall for the same period (BoM 2015).
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Figure 2: Mean Rainfall (from 1944 to 2015) and Temperature Data (from 1944 to 2015)
for Jandakot Airport Weather Station (009172) (BoM 2015).

2.2 Geology and Soils

Soil-landscape mapping of South West WA has been captured at scales ranging from
1:20 000 to 1:250 000 (DAFWA 2012). Soil-landscape mapping describes broad soil and
landscape characteristics from regional to local scales.
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The Survey Area contains the following geological units and soil types:

@ 212Bs - Swan Coastal Plain from Busselton to Jurian. Sand Dunes and
sandplains with pale deep sand, semi-wet and wet soil. Banksia-paperbark
woodlands and mixed heaths.

2.3 Hydrology

The Geomorphic Wetlands dataset is identified and utilised by the Environmental
Protection Authority (EPA), Department of Environment Regulation (DER) and the
Department of Planning as a basis for planning and decision making. The wetland
management categories as set out by Hill et al. (1996) along with the management
objectives utilised by the EPA and the DPaW for wetlands are displayed in Table 1.

The DPaW Geomorphic Wetlands Dataset identifies two wetlands as occurring in the
Survey Area (DPAW 2015a) (Figure 3).

The DPaW Geomorphic Wetlands Dataset identifies one Conservation Category
Wetland (CCW) and one Resource Enhancement Wetland (REW) as occurring in the
Survey Area. The unique identification numbers (UFI) and management category of
these wetlands are provided in Table 1.

Table 1: Geomorphic Wetlands in the Survey Area

MANAGEMENT CATEGORY WETLAND UFI

Resource Enhancement Wetland 15180
Conservation Wetland 12984
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2.4 Bush Forever

Bush Forever is a State Government Policy and programme that identifies 51,200 ha of
regionally significant vegetation for protection, covering 26 vegetation complexes. This
amounts to approximately 18% of the original vegetation on the SCP biogeographic
region of the Perth metropolitan area.

Regionally significant vegetation has been identified based on criteria relating to its
conservation value. Important criteria in the identification process include the
achievement, where possible, of a comprehensive representation of all the ecological
communities originally occurring in the region, principally through protecting a target of
at least 10% of each vegetation complex in the Bush Forever project boundary
(Government of WA 2000).

No Bush Forever Sites are in the Survey Area; however, there is one Bush Forever site
adjacent to the site on the south west corner (Figure 3):

@ BF 492 - Lyon Road Bushland, Banjup.

There is also another Bush Forever Site, 263 — Banjup Bushland, Banjup which, is
approximately 250 m to the east.

2.5 Ecological Linkages

The Survey Area forms part of the Perth Biodiversity Project’s (PBP) Draft Regional
Ecological Linkage Network presented in Figure 3. The purpose of the Regional
Ecological Linkages identified by the PBP was to link protected natural areas with other
areas of mapped native vegetation. Priority was given to identifying linkages through
those areas having the greatest assumed protection and to those areas that maximised
opportunities to form continuous corridors of native vegetation. The Survey Area is
intersected by ecological linkage 52 which includes approximately 50% of the Survey
Area and joins ecological linkage 46 that runs in a northern direction.

2.6 Environmentally Sensitive Areas

The entire Survey Area is mapped as an ESA (Figure 4).

2.7 Biogeographic Regionalisation for
Australia

The Biogeographic Regionalisation of Australia (IBRA7) divides Australia into 89
bioregions based on major biological and geographical/geological attributes. These
bioregions are subdivided into 419 subregions, as part of a refinement of the IBRA
framework (DoE 2014a). The Survey Area lies within the Swan Coastal Plain Bioregion
and Perth subregion (SWA2) of WA.
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2.8 Broad Vegetation Types

Mapping of the vegetation of the Perth region of WA was completed on a broad scale
(1:250,000) by Beard (1981). These vegetation units were re-assessed by Shepherd et
al. (2001) to account for clearing in the intensive land use zone, dividing some larger
vegetation units into smaller units.

There is one Beard / Shepherd vegetation unit in the Survey Area. The Shepherd et al.
(2001) vegetation types (along with the corresponding Beard [1981] type in brackets), is
described below, and its representation within the Survey Area, subregion, region and
state is shown in Table 2.

@ 1001 (e2Mb cbLi) — Bassendean; Medium very sparse woodland; E. marginata
with low woodland, Banksia sp. and Casuarina sp.

Table 2: Broad Vegetation Types within the Survey Area and its State and Regional
Representation (Government of WA 2013).

PRE- CURRENT EXTENT % IN
CURRENT REMAINING
EUROPEAN IUCN CLass I-IV
EXTENT (HA) 1 (%)
AREA (HA) RESERVES1
Vegetation Types (Beard 1981/ Shepherd et al. 2001) in the state
1001 \ 57,410.23 ] 13,240.22 \ 23.06 \ 1.14
Vegetation Types (Beard 1981/ Shepherd et al. 2001) in the Swan Coastal Bioregion
1001 \ 57,410.23 ] 13,240.22 \ 23.06 \ 1.14
Vegetation Types (Beard 1981/ Shepherd et al. 2001) in the Perth Subregion
1001 \ 57,410.23 \ 13,240.22 \ 23.06 \ 1.14

Mapping by Heddle et al. (1980) is based on the relationship to the landform-soil units
determined by Churchward & McArthur (1980). This mapping identified one vegetation
complex occurring in the Survey Area and this is summarised in Table 3. The delineation
of vegetation complexes is based on the concept of series of plant communities forming
regularly repeating complexes associated with a particular soil unit. The Heddle et al.
(1980) vegetation complex that occurs across the Survey Area is described below:

@ Bassendean Complex — Central and South Woodland to low woodland and
sedgelands;
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Table 3: Vegetation Complex within the Survey Area and their State and Regional
Representation.

PRE- CURRENT EXTENT
CURRENT REMAINING
EUROPEAN SECURE TENURE

EXTENT (HA 9
AREA (HA) il Sl RESERVES (%)

Vegetation Complex (Heddle et al. 1980) in the System 6/part System 1 area (EPA 2006)

Bassendean Complex—
Central and South
Vegetation (Heddle et al. 1980) in the Swan Coastal Bioregion (PBP 2013)
Bassendean Complex—
Central and South

87,477 23,624 27.0 0.7

87,392.73 24,206.24 27.70 2.57

360 Environmental Pty Ltd 10



S80)

DOavirgrmentad

3 Methods

3.1 Background

The flora survey was consistent with a single season Level 2 survey as per the EPA
requirements for environmental surveying and reporting for flora and vegetation in WA
where practical and relevant, as set out in the following documents:

o EPA Guidance for the Assessment of Environmental Factors: Terrestrial Flora
and Vegetation Surveys for Environmental Impact Assessment in WA No. 51
(EPA 2004); and

@ EPA Guidance for the Level of Assessment for Proposals affecting Natural
Areas within the System 6 Region and Swan Coastal Plain Portion of the
System 1 region. Guidance Statement No. 10 (EPA 2006).

3.2 Flora and VVegetation Survey Methods

3.2.1 Flora and Vegetation Database Review

The desktop study provided background information on the flora and vegetation of the
Survey Area. This involved a search of the following sources:

@ DPaW Threatened and Priority Flora database (DPaW 2015b);

@ DPaW Threatened and Priority Ecological Communities database (DPaW
2015¢); and

* ] DoE Protected Matters Search Tool (DoE 2015b).

A request for a database search was submitted to the DPaW on the 8" September 2015
(5 km buffer search around the Survey Area) to obtain a list of Declared Rare
Flora/Threatened or Priority flora, and TECs and PECs in and near the Survey Area.
These sources were used to compile a list of expected DRF or Priority species and TECs
and PECs that may occur based on the landforms in the Survey Area.

3.2.2 Flora and Vegetation Field Survey
The field survey was conducted by two botanists, on the 15" and 16" September 2015.

The survey included the assessment of 15 quadrats and seven relevés and vegetation
mapping notes. Quadrats are vegetation survey plots which are accurately measured out
as 10 x 10 m (or an area equivalent to 100 m2) and marked at the NW corner using a
handheld Garmin GPS unit. Relevés are unbounded vegetation survey plots with
information recorded including landscape features, surface soil colour and texture, bare
ground, litter cover, disturbance, fire age, aspect and vegetation condition. Each species
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of dominant plant at each relevé was recorded, including information on height and
percentage cover.

3.2.3 Taxonomy and Nomenclature

Where field identification of plant taxa was not possible, specimens were collected
systematically for later identification utilising resources of the Western Australian
Herbarium (WAH).

The species list was checked against FloraBase (WAH 2014) to determine the species
conservation status. Threatened and Priority Flora were verified against the EPBC Act
listing of threatened species to determine Commonwealth listing.

Introduced species were checked against the DPaW Weed Prioritisation Process (WPP)
(DPaW 2013), to determine their ranking in terms of environmental impact. The BAM
Act Declared Plants list was consulted to determine if any are Declared Plants, and the
WONS list to determine the presence of any WONS (Thorp & Lynch 2000).

3.2.4 Vegetation Mapping

The vegetation mapping units were described based on their structure and species
composition, as defined by quadrat data and field observations. Vegetation was mapped
in the field using handheld GPS (Garmin) units and high-resolution aerial photographs
(1:2,000 scale), which in the office were digitised using GIS software.

Vegetation condition was mapped in the field using handheld GPS (Garmin) units and
high-resolution aerial photographs (1:2,000 scale), which in the office were digitised
using GIS software. Vegetation condition was assessed based on Bush Forever
(Government of WA 2000) (Appendix D).
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4 Results

4.1 Flora and Vegetation Survey Limitations
and Constraints

Survey constraints are often difficult to predict, as is the extent to which they influence
survey effort. Survey limitations and constraints of the flora and vegetation survey are
detailed in Table 4.

Table 4: Limitations and Constraints Associated with the Survey.

VARIABLE IMPACT ON SURVEY OUTCOMES

Access The whole Survey Area was accessed and traversed.

Particular focus was given to areas expected to be
impacted and or that may have species of conservation
significance.

Experience The personnel who executed these surveys were
practitioners suitably qualified in their respective fields:

@  Coordinating Principal Botanist: Narelle
Whittington;

@  Field Staff: Narelle Whittington and Hayden Ajduk;

@ Data Interpretation and Reporting: Narelle
Whittington and Hayden Adjuk

@  Report Review: Dr Ron Firth.

Timing, weather, season The survey was conducted during spring after three months
of below average rainfall (refer to section 2.1).

The climate for the area is described as warm
Mediterranean (Mitchell et al. 2002), with mean minima of
11.5 °C, a maxima of 24.5 °C and an average of 820.1 mm
of rainfall per annum (BoM 2015).

Flora composition changes with time, particularly
seasonally as a result of seasonal conditions. Therefore,
botanical surveys completed at different times will have
varying results.

Scope: Life forms sampled The scope of this project included the detailed surveying of
flora and vegetation and searching for conservation
significant species or communities.

Sources of information Relevant DPaW searches were undertaken for the Survey
Area and are listed in section 3.2.
The desktop analysis used several sources to produce a list
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of flora species previously recorded in the vicinity of the
Survey Area. This includes records from the EPBC
Protected Matters Search Tool (DoE 2015b), NatureMap
(DoE 2015c), DPaW Threatened & Priority Flora Search
(DPaW 2015b) and DPaW Threatened & Priority Ecological
Communities Search (DPaW 2015c), as well as field guides
and other scientific literature.

Completeness The entire Survey Area was accessible; the time spent
conducting the survey was considered adequate for the
size and complexity of the site.

All vegetation associations were sufficiently surveyed; with
15 quadrats and seven relevés and additional vegetation
mapping notes recorded.

Disturbances The disturbance of the Survey Area varies. Portions of the
Survey Area have been completely cleared for housing and
the nursery. Some areas have been allowed to regenerate
naturally and others have had endemic and non-endemic
species planted. A large proportion of the site has not been
cleared and remains intact.

4.2 Flora Results

4.2.1 Database Results

The database searches identified 24 conservation significant flora species as potentially
occurring in the vicinity of the Survey Area. Of these, nine are classed as Threatened,
one as Priority 1, eight as Priority 3 and six as Priority 4.

The likelihood of these 24 conservation significant flora occurring in the Survey Area is
shown in Table 5 (refer also to Figure 5).

No TECs listed by the State or under the EPBC Act were present in the databases
within a 5 km radius of the Survey Area. However, three State PECs were identified as
occurring within 5 km of the Survey Area:

@ SCP21c - Low lying Banksia attenuata woodlands or shrublands (Priority 3
(DPaW);

@ SCP22 - Banksia ilicifolia woodlands (Priority 3 (DPaW)); and
@ SCP24 - Northern Spearwood shrublands and woodlands (Priority 3 (DPaW));
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Table 5: Assessment of the Likelihood of Occurrence of Significant Flora in the Survey Area.

'Closest record to Survey Area based on DPaW 2014.

Likely = Suitable habitat present and records less than 2 km from the Survey Area, Possible = Suitable habitat present and records between 2 km and 5 km from the Survey Area,
Unlikely = No suitable habitat present and/or records greater than 5 km from the Survey Area, EN = Endangered, CR = Critically Endangered, VU = Vulnerable and T=Threatened.

CONSERVATION SPECIES HABITAT INFORMATION (WAH 2014) SUITABLE HABITAT CLOSEST RECORD' LIKELIHOOD
STATUS
EPBC DPAW
White/grey sand, sandy clay,
EN T Andersonia gracilis gravelly loam. Winter-wet areas, Yes 16.0 km Unlikely
near swamps.
CR T Caladenia huegelii Grey or brown sand, clay loam. Yes 1 km Likely
CR T Darwinia foetida Information unavailable Unknown 56.1 km Unlikely
VU T Diuris micrantha Brown loamy clay. Winter-wet Yes 6.3 km Unlikely
swamps, in shallow water.
EN T Diuris purdiei Grey-black moist sand. Winter-wet |y o 4.2 km Possible
swamps.
White or grey sand. Low-lying
EN T Drakaea elastica situations adjoining winter-wet Yes 3.1 km Possible
swamps.
EN T Drakaea micrantha White-grey sand. Yes 3.6 km Possible
EN T Lepidosperma rostratum Peaty sand, clay. Yes 7.3 km Unlikely
EN T Thelymitra dedmaniarum Granite No 41.1 km Unlikely
) ) Grey or Black sand over clay.
Acacia lasiocarpa var. : . .
- P1 _ Swampy areas, winter wet Yes Not available Possible
bracteolata long peduncle variant lowlands

360 Environmental Pty Ltd 15
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CONSERVATION SPECIES
STATUS

HABITAT INFORMATION (WAH 2014)

SUITABLE HABITAT

CLOSEST RECORD!

LIKELIHOOD

S650)

orvironmental

EPBC DPAW

P3 Byblis gigantea Sandy-peat swamps. Seasonally Yes 6.3 km Unlikely
wet areas.

P3 Cyathochaeta teretifolia Grey sand, sandy clay. Swamps, Yes 2.7 km Possible
creek edges.

Eryngium pinnatifidum subsp. . . , .
P3 No information available Unknown Not available Unknown
palustre
P3 Jacksonia gracillima No information available Yes 500 m Likely
P3 Pimelea calcicola Coastal limestone ridges No 3.4 km Unlikely
-, . Sandy clay, clay. Seasonal ,

P3 Stylidium longitubum Yes 5.8 km Possible
wetlands.
Peaty sand over clay. Winter-wet

P3 Stylidium paludicola areas. Marri and Melaleuca Yes 3.2 km Possible
woodland, Melaleuca shrubland.

P4 Dodonaea hackettiana Sand. Outcropping limestone. No 3.6 km Unlikely

P4 Microtis quadrata No information available Unknown 6.0 km Unknown

P4 Ornduffia submersa No information available Unknown 6.9 km Unknown

P4 Thysanotus glaucus \é\r/;'/t;' grey or yellow sand, sandy Yes 9.3 km Unlikely

P4 Tripterococcus sp. Brachylobus No information available Unknown 1.2 km Unknown

360 Environmental Pty Ltd 18
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CONSERVATION
STATUS

EPBC DPAW

SPECIES

HABITAT INFORMATION (WAH 2014)

SUITABLE HABITAT = CLOSEST RECORD' LIKELIHOOD

Verticordia lindleyi subsp.
lindleyi

Sand, sandy clay. Winter-wet
depressions.

Yes 1.5 km Likely

360 Environmental Pty Ltd
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4.2.2 0Overview of Flora

A total of 145 taxa (including species, subspecies, varieties and forms) from 101 genera
and 45 families were recorded in the Survey Area. The commonly occurring families
were; Myrtaceae (18 taxa), Fabaceae (15 taxa) and Orchidaceae (13 taxa.)

Of the 146 taxa, 27 are introduced species. Portions of the Survey Area have been
completely cleared for residential and nursery purposes, some areas have been allowed
to regenerate naturally and others have had endemic and non-endemic species planted
(Figure 6). There is also a large proportion of the site that is original native vegetation.

The flora inventory is provided in Appendix E and the Survey Area data sheets in
Appendix F.
4.2.3 Flora of Conservation Significance
A targeted search for conservation significant flora species resulted in:

@  No Priority species as listed by DPaW were recorded during the survey; and

@  No Threatened species listed under the EPBC Act or gazetted as Declared Rare

Flora (Threatened) pursuant to the WC Act were recorded during the survey.

4.2.4 Introduced Flora

A total of 27 introduced species were recorded during the survey (Table 6). Two species,
*Asparagus asparagoides and *Zantedeschia aethiopica, are listed as Declared under
the BAM Act. One species *Asparagus asparagoides is listed as a WONS.

Table 6: Introduced Flora Recorded in the Survey Area and Their Ranking under the
DPaW Weed Prioritisation Process (DPaW 2013).

DPAW WPP = DECLARED

360

snvironmental
eee

COMMON NAME WONS
RANKING BAM AcT
*Acacia iteaphylla Flinders Range Wattle High No No
*Acacia longifolia Sydney Golden Wattle High No No
*Arctotheca calendula Cape Weed Low No No
*Avena barbata Bearded Oat Low No No
*Asparagus asparagoides Bridal Creeper Low Yes Yes
*Briza maxima Blowfly Grass Low No No
*Carpobrotus edulis Pigface Under review No No
*Cotula coronopifolia Waterbuttons Under review No No
*Crassula natans var. minus - Under review No No
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*Cyperus tenellus Tiny Flat-Sedge Under review No No
*Ehrharta calycina Perennial Veld Grass Low No No
*Ehrharta longiflora Annual Veld Grass Low No No
*Eragrostis curvula African Lovegrass Low No No
*Euphorbia terracina Geraldton Carnation Weed Moderate No No
*Fumaria capreolata Whiteflower Fumitory Low No No
*Galium murale Small Bedstraw Under review No No
*Gladiolus caryophyllaceus Wild Gladiolus Moderate No No
*Hypochaeris glabra Smooth Catsear Low No No
*Juncus capitatus Under review No No
*Lysimachia arvensis Pimpernel Under review No No
*Pelargonium capitatum Rose Pelargonium Low No No
*Romulea rosea var. australis | Guildford Grass Negligible No No
*Sonchus oleraceus Common Sowthistle Negligible No No
*Trifolium sp. Hop Clover Lnrtg\r/r:i?at:)cl)g No No
*Ursinia anthemoides Ursinia Negligible No No
*Vulpia bromoides Squirrels Tail Fescue Under review No No
*Zantedeschia aethiopica Arum Lily Moderate Yes No

4.2.5 Vegetation Associations

Thirteen natural vegetation associations were recorded in the Survey Area, there are
also five other mapping units. Descriptions of these are provided in Table 7 and 8 and

Figure 6.
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Table 7: Vegetation Association Descriptions and their Extent in the Survey Area.

VEGETATION
ASSOCIATION DESCRIPTION

CODE

BaBm(a) Low Woodland of Banksia attenuata, Banksia 2.64
menziesii, Allocasuarina fraseriana, Eucalyptus
marginata over Kunzea glabrescens, Acacia
pulchella, Hibbertia hypericoides,
Xanthorrhoea preissii, Bossiaea eriocarpa and
Conostylis aculeata.

BaBm(b) Low Woodland of Banksia attenuata, Banksia 4.67
menziesii, Allocasuarina fraseriana over
Kunzea glabrescens, Dasypogon

bromeliifolius, Hibbertia subvaginata, Calytrix
fraseri and Bossiaea eriocarpa.

AfEmBI Open Woodland of Allocasuarina fraseriana, 1.53
Eucalyptus marginata and Banksia ilicifolia
over  Xanthorrhoea  preissii, Dasypogon
bromeliifolius, Bossiaea eriocarpa,
Gompholobium tomentosum and Phlebocarya
ciliata.

BiKg Woodland of Banksia ilicifolia and Banksia 1.12

attenuata over Kunzea glabrescens,
Xanthorrhoea preissii, Dasypogon
bromeliifolius and Desmocladus flexuosus.

ErMp Woodland of Eucalyptus rudis and Melaleuca 1.14
preissiana over  Kunzea  glabrescens,
Xanthorrhoea preissii, Adenanthos cygnorum
and Hypocalymma angustifolium.

KgHa Low Open Woodland of Melaleuca preissiana 3.38
and Melaleuca rhaphiophylla over Kunzea
glabrescens,  Hypocalymma  angustifolium,
Astartea  scoparia, Melaleuca teretifolia,
Meeboldina scariosa and Lepidosperma
longitudinale.

MpKg Low Open Woodland of Melaleuca preissiana 2.89
over Kunzea glabrescens, Hakea varia, Acacia
pulchella  var.  glaberrima,  Calothamnus
lateralis  var. lateralis and Meeboldina
coangustata.

MrBa Low Closed Forest of Melaleuca rhaphiophylla 2.83
over Baumea articulata.

360 Environmental Pty Ltd
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MtMr

Closed Tall Scrub of Melaleuca teretifolia,
Melaleuca rhaphiophylla, Meeboldina
coangustata and Juncus capitatus.

1.24

MrMI

Low Woodland of Melaleuca rhaphiophylla
over Melaleuca lateritia, Astartea scoparia,
Meeboldina  coangustata, Lepidosperma
longitudinale and Juncus pallidus.

3.65

Ec

Ecotone of Banksia ilicifolia and Banksia
menziesii over Kunzea glabrescens,
Dasypogon bromeliifolius and Phlebocarya
ciliata.

0.8

Ha

Closed Heath of Hypocalymma angustifolium,
Kunzea glabrescens, Dielsia stenostachya,
Dasypogon  bromeliifolius ~ and  Boronia
crenulata var. crenulata.

7.87

Monoculture of young Melaleuca rhaphiophylla
over water.

0.47

Table 8: Other Mapping Unit Descriptions and their Extent in the Survey Area

VEGETATION
ASSOCIATION DESCRIPTION
CoDE
NE Non-endemic Eucalypt species. 0.49
G/0O Garden and Orchard. 3.96
Cleared Cleared. 1.95
P Planted non-endemic and endemic species. 0.73
ow Open Water 0.04

4.2.68 Vegetation Condition

o0

Vegetation condition ranged from Completely Degraded to Excellent (Figure 7).
Historical vegetation clearing, weeds, housing, a nursery and the presence of tracks in

the survey area were the most frequently observed impacts on native vegetation.

As evident from historical photographs clearing of the eastern side of the Survey Area

was undertaken around 1983 for residential and agriculture use (Figure 8). This has had
a direct effect on vegetation association ‘Ha’ and ‘P’ which have regrown and now has
very low diversity. Vegetation ‘P’ has had supplementary planting undertaken and is now
interspersed with non-endemic species along with naturally occurring vegetation.
Additional tracks and clearing have been undertaken since then, including another
residence on the western side.

360 Environmental Pty Ltd
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The CCW in the middle of the Survey Area has remained relatively intact and the
majority is considered to be in Very Good to Excellent condition with a couple of areas of
vegetation in Good condition along with the tracks and a couple of small pockets
considered to be in Degraded to Completely Degraded condition. The extent of each
vegetation condition is presented in Tables 9.

Table 9: Vegetation Condition and Extent in the Survey Area.
EXTENT (HA)

CONDITION

Excellent 1.29
Excellent — Very Good 11.71
Very Good 9.52
Very Good - Good 1.25
Good 9.70
Good - Degraded 1.29
Degraded 0.28
Completely Degraded 3.36

4.2.7 Floristic Community Types

Statistical analysis (multivariate analysis) and data interpretation, as shown in Table 10
was undertaken to help determine the FCTs represented by the vegetation in the project
area. This involves reviewing site data for other factors that are diagnostic for FCTs,
including the presence of indicator species, soil types and landform position. The quadrat
data was tested for similarity against each of the 509 Gibson et al. quadrats that were
established as part of a regional study to describe the vegetation types present on the
Swan Coastal Plain in 1994. Results from the statistical analysis and the site
information, identified six FCTs as occurring in the Survey Area

Table 10: Floristic Community Type Analysis

SIMILARITY INFERRED
VEGETATION GIBSON ET AL. BASED ON TS FLORISTIC
ASSOCIATION | QUADRAT & FCT | STATISTICAL COMMUNITY
ANALYSIS TYPE
CRESO1 (FCT 550 The top three results FCT SCP23a
SCP 23a) in the analysis were
5 h e |- Central
BJO! BANK3 FCT |, _ SCP23a. This result | g i
(BaBml[al) SCP 23a) ' s.eems appropr_late attenuata —
given the species o
) B. menziesii
YULE-2 (FCT | 537 present and the woodlands
location of the
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VEGETATION
ASSOCIATION

GIBSON ET AL.
QUADRAT & FCT

SIMILARITY
BASED ON
STATISTICAL
ANALYSIS

COMMENTS

INFERRED
FLORISTIC
COMMUNITY
TYPE

SCP 23a) community on the
higher dunes of the
Survey Area.
Chid06 (FCT 50 This quadrat was
SCP s17) characterised by
White04 (FCT large mature FCT SCP13
BJO2 SCP s17) 35.2 Melaleuca preissiana | — Deeper
(MrBa) over either sedges or | wetlands on
WNO020 (FCT exposed soil which heavy soils
SCP 519) 30.7 had evidence of
inundation.
HYMUSO5 (FCT 8.5 The association had
- rassans . | FOTSOP13
BJQS3 HYMUSOT (FCT 25.8 rhaphiophylla with an | Deeper
(MrBa) SCP11) wetlands on
open understorey heavy soils
CAVSO06 (FCT 058 which showed signs
SCP s07) of being inundated.
MTB-5 (FCT o5 This quadrat was
SCP17) established in the
CHIDOS (FCT | :z;ev‘v);fzil‘l’vet'a”d FCT SCP13
BJO4 SCP 17) ' . _ — Deeper
MP) mundated. with water wetlands on
to approximately 30 heavy soils
WATER-2 (FCT 20 cm, consisting of
SCP 13) only Melaleuca
preissiana.
CHIDO06 (FCT 36.3 This association was
SCP17) characterised by high
density wetland
BJOS gg]::(z)é;:CT 32.2 shrubs with FC.T SCPS -
(KgHa) scattered Melaleuca | Mixed shrub
preissiana and M. damplands
GOSNOS (FCT 59 6 rhaphiophylla. It is
SCP s03) more analogous to
SCP5 rather than
360 Environmental Pty Ltd 23
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VEGETATION
ASSOCIATION

GIBSON ET AL.
QUADRAT & FCT

SIMILARITY
BASED ON
STATISTICAL
ANALYSIS

COMMENTS

SCP4. This is based
on the low diversity
of the dense shrub
layer.

INFERRED
FLORISTIC
COMMUNITY
TYPE

McLART-1 (FCT

SCP 13) 35.7 This quadrat
consisted of dense
BJO6 ELLIS-1(FCT 296 wetland shrubs and I;ACT 30:5;
(MtMr) SCP17) . sedges with e st
CAPEL-9 (FCT scattered Melaleuca damplands
SCP 12) 28.5 rhaphiophylla.
ELE33 (FCT Regardless of the
SCP 4) 48.1 analysis results that
indicate a higher
MODO-2 (FCT 44.8 similarity with SCP4,
SCP 21¢) ' because of the FCT SCP21a
presence of more dry | — Central
BJO7 ELEO4 (FCT land species and the | Banksia
(AfEmBI) SCP 21a) dominance of attenuata —
Allocasuarina E. marginata
49 1 fraseriana and woodlands
Eucalyptus
marginata it is
thought to be more
similar with SCP21a.
TWIN-1 (FCT This association had
SCP 6) 844 been historically
cleared and is now
BJOS PINJ13 (FCT 33.3 natural regrowth with | FCT SCP5 —
SCPs17) very low diversity. Mixed shrub
(Ha) Due to the lack of damplands
AUSTB-4 (FCT upper- storey
SCP 5) 30 species, it is most
analogous to SCP5.
BJQ9 McLART-1 (FCT | 31.25 Due to the FCT SCP4 -
360 Environmental Pty Ltd 24
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VEGETATION
ASSOCIATION

GIBSON ET AL.
QUADRAT & FCT

INFERRED
FLORISTIC
COMMUNITY

SIMILARITY
BASED ON
STATISTICAL

COMMENTS

ANALYSIS TYPE
(MrMI) SCP 13) dominance of Melaleuca
Melaleuca preissiana | preissiana
LESCH-6 (FCT 277 and M. rhaphiophylla | damplands
SCP17) along with the typical
understorey species
BEELO3 (FCT it is thought that this
SCP1D) association is more
similar to SCP4. The
area also did not
275 appear to be subject
to deep inundation in
the winter months
due to the species
and ground litter
present.
LOWO7 (FCT The analysis
SCP 21¢) 52.1 indicate.d that ECT SCP21c
BJQ10 is most _ Low Lying
BJO10 MODO-2 (FCT 48.3 similar to SCP21c, Banksi
: . _ anksia
SCP 21¢) given the species
(BiKg) attenuata
present, and the
GOSN13 (FCT location of the woodlands or
SCP 23a) 46.6 association in the shrublands
landscape SCP21c.
WHITEO8 (FCT Due to the
SCP 21a) 33.3 dominance of
Melaleuca preissiana
GOSNOS5 (FCT 8.5 and M. rhaphiophylla
SCP s03 along with the typical
| undegrstorey sp(;::pies FCT SCP4 -
BJOM McLART-1(FCT it is thought that the Me!alefuca
(MM SCP 13) association is more pretssiana
analogous to SCP4. damplands
28.5 The area also did not
appear to be subject
to deep inundation in
the winter months.
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VEGETATION
ASSOCIATION

GIBSON ET AL.
QUADRAT & FCT

FL-5 (FCT SCP

SIMILARITY
BASED ON
STATISTICAL
ANALYSIS

COMMENTS

The analysis showed

INFERRED
FLORISTIC
COMMUNITY
TYPE

21¢) 55 that BJQ10is most | FCT SCP21c
similar to SCP21c. — Low Lying
BJQ12 ELEO2 (FCT 493 This is due to the Banksia
(BaBml[b]) SCP 21¢) ' species present and | attenuata
the location of the woodlands or
HURSTO3 (FCT 49.0 association in the shrublands
SCP 23a) landscape. .
McLART-1 (FCT Due to the
SCP 13) 36.3 dominance of
Melaleuca preissiana
WHITEO8 (FCT 34.0 along with the typical
SCP s17) ' understorey species
it is thought that the
GOSO05 (FCT association ismore | o,
BJO13 SCP s03) S|m|Ia.r t(? S(?P4. The Melaleuca
association is not o
(MpKg) part of the core preissiana
wetland and did not damplands
30.3 appear to be subject
to deep inundation in
the winter months
due to the species
and ground litter
present.
PERTH10 (FCT The location of this
SCP 4) 44.0 association had been
historically disturbed
GUTHR-4 (FCT 36.6 and consequently
BJO14 SCP 5) ' has low diversity. FCT SCP5 -
Due to the lack of Mixed shrub
(Ha) GOSNO1 (FCT upper- storey damplands
SCP 4) species and in its
34.9 present state it is
most analogous with
SCPs5.
360 Environmental Pty Ltd 26
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SIMILARITY INFERRED
VEGETATION GIBSON ET AL. BASED ON COMMENTS FLORISTIC
ASSOCIATION | QUADRAT & FCT | STATISTICAL COMMUNITY
ANALYSIS TYPE
HURSTO3 (FCT The top two results
SCP 23a) 509 in the analysis were
for SCP23a, this FCT SCP23a
CRESWO01 (FCT result seems — Central
49.4 i . )
BJQ15 SCP 23a) appropriate given the | Banksia
(BaBml[al) species present and | attenuata —
CAVS11 (FCT the location of the B. menziesii
SCP 21a) 49 4 community on the woodlands
higher dunes of the
Survey Area.

Table 11: Referred Floristic Community Types

INFERRED
VEGETATION
COMMENTS FLORISTIC
ASSOCIATION
COMMUNITY TYPE
ErMp This community had an over storey of species
(BJR4) found in wetland areas (Eucalyptus rudis and

Melaleuca preissiana), however, it also had | FCT SCP5 -
upland species present such as Xanthorrhoea | Mixed shrub
preissii and Adenanthos cygnorum. This | damplands
characteristic as well as nearby occurrences
makes it simular to SCP5,

This community is an ecotone between the
drier BaBm association and the wetland. Due
to the mix of both dry land and wetland species
a FCT couldn’t be determined.

Ec

4.2.8 Threatened and Priority Ecological Communities

A search of the DPaW TEC and PEC database identified no TECs listed by the State or
under the EPBC Act within a 5 km radius of the Survey Area. Three PECs were identified
as occurring within 5 km of the Survey Area:

Two Priority 3 vegetation communities, SCP21c - Low lying Banksia attenuata
woodlands or shrublands and SCP22 — Banksia ilicifolia woodlands, are known to occur
in close proximity to the Survey Area with their buffers encroaching into the north east
corner of the Survey Areas boundary.
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One listed Priority 3 vegetation community was identified as occurring in the Survey
Area. Vegetation associations BaBm (b) and BiKg are thought to represent FCT SCP
21¢c — Low lying Banksia attenuata woodlands or shrublands.

Although the database search did not identify “Banksia dominated woodlands of the
Swan Coastal Plain IBRA region”, all vegetation that has an over storey dominated by
Banksia are all listed as Priority 3 ecological communities and have been nominated to
become a federally listed TEC under the EPBC Act. The nomination is currently being
assessed by the DoE and the corresponding threatened species scientific committee.
The key feature of these Banksia woodlands is the presence of Banksia attenuata
and/or B. menziesii occurring on deep sands. The vegetation association BaBm (a),
which has been identified as FCT SCP23a - Central Banksia attenuata — B. menziesii
woodlands, may also be considered the Priority 3 ecological community. With this taken
into consideration vegetation association BaBm (a) is considered Priority 3.

4.2.9 Regional Representation

Vegetation mapping units described in the Survey Area were correlated with the Beard
(1981) and Shepherd et al. (2001) broad vegetation types as much as possible by
examining similarities in vegetation descriptions (Table 11). Differences exist with the
terminology used in the descriptions as they are based on different methods of
categorising and characterising vegetation types, and the different spatial scale of the
analysis (i.e. region vs. local scale). Due to the altered state of some of the vegetation
and the majority of the vegetation being wetland dependant many of the vegetation
associations could not be correlated.

Table 12: Representation of broad vegetation types and corresponding vegetation
associations.

VEGETATION TYPE AND

CORRESPONDING VEGETATION VEGETATION ASSOCIATION
DESCRIPTION

ASSOCIATION EXTENT IN SURVEY AREA
(SHEPHERD ET AL. 2001 /
BEARD 1981)

(CURRENT SURVEY) (HA)

1001 (e2Mb cbLi) BaBm, AfEmBt, Ec 9.64

360 Environmental Pty Ltd 28

360

oovironmental
LB B



5 Discussion

5.1 Flora Context

A total of 145 taxa (including species, subspecies, varieties and forms) from 101 genera
and 45 families were recorded in the Survey Area.

Of the 145 taxa, 27 are introduced species. Portions of the Survey Area have been
completely cleared for residential and a nursery, some areas have been allowed to
regenerate naturally and others have had endemic and non-endemic species planted.
There is also a large proportion of the site that is original native vegetation.

5.2 Flora of Conservation Significance

No Threatened species listed under the EPBC Act or gazetted as Declared Rare Flora
(Threatened) pursuant to the WC Act were recorded during the survey. No Priority Flora
were recorded during the survey.

The review of the database searches identified nine T/DRF flora species potentially
occurring in the vicinity of the Survey Area. Of these species, five are unlikely, three are
possible and one is likely. Two of these possible species are perennial, so would have
been detectable at the time of the survey if they occurred in the Survey Area. Five
species, Caladenia huegelii, Diuris micrantha, Diuris purdiei, Drakaea elastica and
Drakaea micrantha, are perennial (tuberous) short-lived herbs (orchids) that need
various conditions to flower and exhibit different flowering patterns. Regardless of these
attributes, the survey was undertaken during the optimum time for the flowering of these
species and targeted searches were undertaken in their preferred habitats and none
were found.

A further 14 priority flora taxa were identified as potentially occurring in the Survey Area
based on database searches. Of these species, four do not have information available to
determine whether it could occur in the Survey Area, two are considered likely to occur,
four are considered possible and four are considered unlikely. Five of the potential
species are perennial so would have been able to be located at the time of the survey.
The remaining two species are annual; Stylidium longitudinale would have been able to
be detected during the survey based on the species flowering period.

5.3 Vegetation of Conservation Significance

A search of the DPaW TEC and PEC database identified three PEC occurring within 5
km of the Survey Area (DPaW 2013c). Two PECs are considered likely to occur in the
Survey Area.
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Results from the statistical analysis (multivariate analysis) and data interpretation
indicate that there are two Priority 3 ecological communities in the Survey Area.
Vegetation associations BaBm (b) and BiKg are thought to represent FCT SCP 21c —
Low lying Banksia attenuata woodlands or shrublands. These two associations equate to
5.79 ha of the survey area. The majority of this FCT is considered to be in good
condition. On the northern boundary there is a small area that is very weed infested and
has some Banksia death, therefore this area has been given a condition rating of Good
to Degraded. There are a few localised patches of weeds in the north west corner,
however, these haven't effected the overall condition of the vegetation, therefore, its
considered to be in Excellent condition.

The vegetation association BaBm(a), has been identified as FCT SCP23a - Central
Banksia attenuata — B. menziesii woodlands. Although the database search did not
identify SCP23a, it is included in the PEC “Banksia dominated woodlands of the Swan
Coastal Plain IBRA region”, which is now listed as a Priority 3 and is being currently
assessed to become a federally listed TEC. With this taken into consideration
vegetation association BaBm(a) is considered Priority 3 and equates to 2.64 ha of the
Survey Area. This FCT is considered to be in a Good to Excellent condition.

Two Priority 3 vegetation communities, SCP21c - Low lying Banksia attenuata
woodlands or shrublands and SCP22 — Banksia ilicifolia woodlands, are known to occur
in close proximity to the Survey Area with their buffers encroaching into the north east
corner of the Survey Areas boundary.

PECs are known as ecologically valuable communities that need further investigation
before possible nomination for TEC status. Priority communities listed by DPaW have no
formal protection. There is no written policy on how to respond to the presence of PECs
within proposed development sites and the presence of these communities is dealt with
by DPaW on a case by case basis.

5.4 ESAs

There are no TECs or DRF present in the Survey Area, however, the entire Survey Area
is identified as an ESA. Although there is no publicly available information detailing the
reasoning behind the ESA mapping, the boundaries are found to correlate with the Gibbs
Road Swamp System according to the Directory of Important Wetlands (2008).

Under the EP Act, any clearing of native vegetation requires a permit unless done for an
exempt purpose. ESAs are declared to prevent degradation of important environmental
values such as T/DRF, TECs or significant wetlands. Exemptions contained in the
Environmental Protection (Clearing of Native vegetation) Regulations 2004 for low
impact land clearing do not apply in ESAs and a native vegetation clearing permit is
required. A specific permit must therefore be obtained prior to any clearing in an ESA.

360

DOavirgnmenta



5.5 Vegetation Condition and Introduced
Flora

Vegetation condition ranged from Completely Degraded to Excellent (Figure 7).
Historical vegetation clearing, weeds, housing, a nursery and the presence of tracks in
the survey area were the most frequently observed impacts on native vegetation.

Historical and present land use has altered areas of the vegetation, which is reflected in
the low diversity and non-endemic species that have been planted to supplement the
regrowth of the natural vegetation. This has mainly affected the eastern side of the
CCW.

The CCW in the middle of the Survey Area has remained relatively intact and is
considered to be in Very Good to Excellent condition with a couple of areas of vegetation
in Good condition along with the tracks that are cleared.

The upland vegetation on the Western side of the Survey Area varies greatly in condition
from Excellent to Good to Degraded. There are areas considered high in diversity,
however, there are pockets where the understory is low in both diversity and density and
is weed infested.

A total of 27 introduced species were recorded during the survey. Two species,
*Asparagus asparagoides and *Zantedeschia aethiopica, are listed as Declared under
the BAM Act. One species *Asparagus asparagoides is listed as a WONS.

5.6 Regional Representation

The PBP has mapped native vegetation extent by vegetation complex on the Swan
Coastal Plain. It is estimated that Bassendean Complex — Central and South has 27.7%
native vegetation remaining based on the pre-European extent.

The EPA recognises vegetation complexes that are not well represented as being
significant. Vegetation complexes which have 10%-30% remaining may be considered
regionally significant. Proposals that would affect a vegetation complex with 10% or less
remaining are likely to be formally assessed by the EPA (EPA 20086).

5.7 Geomorphic Wetlands

The DPaW Geomorphic Wetlands Dataset identifies two wetlands as occurring within
the Survey Area including one CCW and one REW. CCWs and their associated buffers
are considered ESAs and as such exemptions offered for clearing under Regulation 5 of
the Environmental Protection (Clearing of Native Vegetation) Regulations 2004 do not

apply.
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5.8 Ecological Linkages

The Survey Area forms part of the PBPs Draft Regional Ecological linkage network. The
Survey Area is intersected by ecological linkage 52 which includes approximately 50% of
the Survey Area and joins ecological linkage 46 that runs in a northern direction (Figure
3). The linkage portion of the Survey Area is fully vegetated and could be considered to
be important in providing vegetated habitat in a non-continuous linkage across the
landscape.

Recognised by the EPA, DPaW and local government, the retention of native vegetation
and fauna habitat within the Regional Ecological Linkages aims to reduce the loss of
biodiversity and key ecological functions across the South West. The EPA expects that in
preparing plans and proposals for development, consideration will be given to both the
site-specific biodiversity conservation values of patches of native vegetation, as well as
the landscape function and core linkage significance of a patch in supporting the
maintenance of an ecological linkage.
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B Conclusions

The targeted flora survey was undertaken within the recommended season and flowering

period for the south west botanical province. The Survey Area was sufficiently surveyed

and as such the following conclusions can be drawn:

The condition varies greatly across the site, this being influenced by historical
clearing and land use;

Results from the statistical analysis (multivariate analysis) and data
interpretation indicate that there are two Priority 3 ecological communities in the
Survey Area;

Vegetation associations BaBm (b) and BiKg are thought to represent FCT SCP
21¢c — Low lying Banksia attenuata woodlands or shrublands;

The vegetation association BaBm (a), has been identified as FCT SCP23a -
Central Banksia attenuata — B. menziesii woodlands. Although the database
search did not identify SCP23a, it is included in the PEC “Banksia dominated
woodlands of the Swan Coastal Plain IBRA region”, which is now listed as a
Priority 3;

No Threatened species listed under the EPBC Act and/or gazetted as Declared
Rare Flora (Threatened) pursuant to the WC Act were recorded during the
survey;

No Priority flora were recorded during the survey;

No Bush Forever sites occur in the Survey Area, however, there is one adjacent
to the boundary in the south west corner;

The DPaW Geomorphic Wetlands Dataset identifies one CCW and one REW as
occurring in the Survey Area; and

The Survey Area is identified as part of a larger ESA, and part of the PBP’s
Draft Regional Ecological linkage network.
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8 Limitations

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

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

Aspects of this report, including the opinions, conclusions and reco