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Executive Summary

Vinsan Holdings Pty Ltd, the owners of Lot 7779 on Deposited Plan 209806, Cullalla, is
seeking to develop a composting facility which is a Prescribed Activity under the
Environmental Protection Act (DWER reference CPS 7612/1). To this end and to conform to
regulatory requirements for the development of land, they have commissioned Bioscience
Pty Ltd to conduct a Terrestrial Flora and Vegetation Survey to support the clearing of native
vegetation from 25 ha of their 1647 ha property.

Several surveys were conducted within the 25 ha area in question (2015 and 2017/2018).
The area was defined as a low open Banksia (Banksia attenuata, B. menziesii) woodland
largely representing a disturbed Cullula Complex (Heddle et al. 1980). Although the defining
species Eucalyptus todtiana and B. ilicifolia were present in low numbers, another key
species, Corymbia calophylla, was not found during surveys. Given the clearing of the land
in 1981 followed by agricultural use, the flora community present does not resemble a
threatened ecological community. This finding is supported by cluster analysis of a Bray-
Curtis similarity matrix which showed that the vegetation in this area is distinct from
community types 21, 22, and 23 (Gibson et al. 1994).
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1 Introduction

1.1 Purpose of this Report

Vinsan Holdings Pty Ltd, the owners of Lot 7779 on Deposited Plan 209806, Cullalla, is
seeking to develop a composting facility which is a Prescribed Activity under the
Environmental Protection Act (DWER reference CPS 7612/1). In order to achieve this
development aspiration, and to conform to regulatory requirements for the development of
land, they have commissioned Bioscience Pty Ltd to conduct a Terrestrial Flora and
Vegetation Survey to support the clearing of native vegetation from 25 ha of their 1647 ha
property.

There are two distinct purposes for this report. The first is to undertake work to meet the
general requirements of EPA Guidance 51 and the Technical Guide — Terrestrial Flora and
Vegetation Surveys for Environmental Impact Assessment (EPA and DPaW 2016) to enable
regulatory authorities to gauge the conservation value of the area in consideration of a
Permit to Clear Native Vegetation. The second purpose is to assist with development of the
land by identifying both flora and vegetation complexes present and the vegetation
condition, to facilitate its preservation as well as the conservation of adjacent land.

1.2 Survey Area

The area proposed for clearing is the northern portion of Lot 7779 Wannamal Rd (31.09.44°
S, 115.58.04° E), 25 ha of low open Banksia (Banksia attenuata, B. menziesii) woodland
largely representing a disturbed Cullula Complex (Heddle et al. 1980). Although Eucalyptus
todtiana and B. ilicifolia are present in low numbers, Corymbia calophylla was not found. The
site is situated approximately 90 km north of Perth and approximately 55 km east of the
coast. (Figure 1). It lies within the Shire of Gingin and is surrounded by Boonanarring Nature
Reserve to the west, a mix of mostly uncleared rural properties to the north and east, and an
approved landfill site proposed on the lot 7778 at the southern boundary.

1.3 Site History and Previous Land Use

The property has been privately owned by Vinsan Holdings Pty Ltd for the last 10 years.
Mapviewer shows that in 1981, the land had been cleared of native vegetation for farming,
by chaining, windrowing and burning, with distinct burn lines evident (Figures 2 and 3).

According to the current owners the property had been used for low level grazing for
approximately 40 years prior to 1981. This prolonged period of grazing use likely resulted in
the understory of the property becoming modified. The combined actions of low level
grazing, then clearing have likely led to major changes in the vegetation communities
present and/or the vegetation unit structure.

In 1996 part of the northern eastern section of the property near the proposed development
site was classified as a Resource Enhancement Wetland under the (then) Department of
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Environment’s Wetland Classification guidelines. This area was already cleared, so sown to
oats by the current owners in 2014.

1.4 Geomorphology, Geology and Hydrogeology

The property is located within the southern end of the Dandaragan Plateau which comprises
mostly Tertiary laterites with outcroppings of Pleistocene to Quaternary sands over
Cretaceous rock. The soils belonging to the Cullalla Association consist of white sands with
low dunes and occasional wetlands. The specific site is exclusively white Bassendean
sands, being well drained deep light grey sands with fine to coarse quartz and feldspar with
a gentle relief to a central east/west dune ridge. The central dune is 215 m AHD, grading to
210 m at the northern and southern edges.

The proposal development envelope lies within the Gingin Groundwater Area (GGA) which
is a gazetted groundwater area under the RIWI Act 1914, subject to a range of management
protocols overseen by the Department of Water and Environmental Regulation (DWER). It is
within the Red Gully Sub-area associated with the unconfined superficial formations and
surficial resources over the confined Leederville and Yarragadee Aquifers. Adjoining the Red
Gully Sub-area to the west is the Beermullah Plain Sub-area. Within the superficial
formations there is lateral groundwater flow from east to west from the Red Gully Sub-area
to the Beermullah Plain Sub-area and to the west and down-gradient there is groundwater
flow within the Leederville and Yarragadee aquifer systems.

The hydrogeology of the proposal development area and surrounding area is characterised
by four principle aquifers :

e Mirrabooka Aquifer — perched, surficial formations of the Red Gully Sub-area,
beneath the Dandaragan Plateau;

o Superficial Aquifer — superficial formations of sub-areas Red Gully and Beermullah
Plain, thus beneath the Gingin Scarp and Beermullah Plain;

o Leederville Aquifer — beneath the surficial formations (Dandaragan Plateau) and
superficial formations (Gingin Scarp and Beermullah Plain); and

e Yarragadee Aquifer — unconformably underlies the Leederville Aquifer in this area,
and is separated from the Leederville Aquifer by a clay layer.

The original information regarding classification of the wetlands of the sand plain was first
published in the Wetlands of the Swan Coastal Plain Volume 2B Wetland Mapping,
Classification and Evaluation: Wetland Atlas which was captured at a scale of 1:25,000 (Hill
et al. 1996). According to this dataset a significant portion of the north eastern part of the
property consists of a Resource Enhancement Sumpland (UFI 11503).The investigation area
is 60 m to the west of this Sumpland.
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In the central part of the property there are 14 discrete Conservation Category Wetlands and
three Resource Enhancement damplands, however, these are not located in the subject
area.

1.5 Climate

The south west of Western Australia is characterised by a Mediterranean climate comprising
hot dry summers and cool wet winters. According to the Bureau of Meteorology the mean
annual rainfall within the vicinity of the property is 651.3 mm (Gingin Aero, 009178). The
monthly distribution of rainfall (Figure 4) indicates approximately 85% of the rainfall occurs
during the months of May to October. The potential annual evaporation of the area is
1800 mm (BOM, 2019), which is significantly more than annual precipitation, the daily
evaporation is closer to 5.2 mm/day. The prevailing wind is from a south-westerly direction,
however westerly and easterly winds are common, particularly in the summer months.
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2 Botanic Background

The south-west of Western Australia is one of the richest but most threatened reservoirs of
plant and animal life on earth. It is one of the most biologically diverse areas on Earth. It
contains approximately 13,000 species of plants, of which 3,000 are yet to be formally
named, and has a high level of endemism. There are over 700 genera of plants, with more
being discovered each year. The major families present are Myrtaceae (over 807 species)
Proteaceae (681 species) Papilionaceae (424 species) and Mimosaceae (398 species)
(FloraBase). It also has the highest concentration of rare and endangered species in
Australia (Hopper and Gioia, 2004). For these reasons, the South West of Australia Floristic
Region (SWAFR) is valued socially, culturally, economically and ecologically, making it
increasingly important to protect for future generations. The SWAFR has been listed by
Conservation International as one of 34 Global Biodiversity Hotspots, by WWF as one of the
Global 200 Ecoregions, and by BirdLife International as an Endemic Bird Area. Furthermore,
it is one of only five globally significant Mediterranean-climate regions in the world and is
considered a global Centre of Plant Diversity.

2.1 Swan Coastal Plain Flora, Floristic Community Types and
Vegetation Complexes

The work of Gibson et al. (1994) adopts an approach to vegetation complexes which
recognises that flora species occur in groups depending on environmental factors. By
sampling 509 plots on publicly owned land containing different vegetation types in generally
very good condition, this study divided the Swan Coastal Plain into four major groups based
on the predominating geomorphological elements present. The four groups are the eastern
edge of the Swan Coastal Plain (The Pinjarra Plain and Ridge Hill Shelf), the seasonal
wetlands (which include a range of soil types and geomorphologies), the Bassendean
Dunes, and the Spearwood and Quindalup Dunes mostly adjacent to the coast. Within these
four groups, thirty major floristic community types were described, with some further refined
by subdivision to give 43 total groups.

The approach of Gibson et al. (1994) has some shortcomings relative to modern ecological
metrics, in that it only considers the presence or absence of species in a vegetation unit,
rather than their relative abundance. As such the method requires a complete list of all
species at a site, irrespective of abundance or dominance. Given the seasonal nature of
some ephemeral species, the approach requires detailed work over a number of seasons.
However, it is very useful in assessing the conservation value of a particular site’s flora
because it enables comparisons with other areas and to determine how well represented
such community types are in the conservation estate.

Vegetation complexes can be considered as broad ecosystems that contain a range of
habitats depending on relief, aspect and local geomorphology. According to Gibson et al.
(1994) the swan coastal plan has 30 defined floristic communities, of which only four are
located within the Bassendean dune system. These four groups (i.e. 20 to 23) can be
subdivided into nine different subgroups (i.e. 20a, 20b, 20c, 21a, 21b, 21c, 22, 23a, and
23b).
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2.2 Previous Area Studies

Heddle et al. (1980) described the vegetation in the survey area as being Cullala Complex
which occurs in the Dandaragan Plateau and consists of Low Open Forest of Banksia
attenuata, B. menziesii, B. ilicifolia and Eucalyptus todtiana with open woodland of Corymbia
calophylla.

Within the immediate area, flora and vegetation studies have been undertaken in the
adjoining Boonanarring Nature Reserve to the west (Burbridge et al. 1996) as have fauna
surveys (DPAW 2015), and to the immediate south (Lot 7778 Wannamal Rd) by Coffey
Environments 2007.
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3 Methodology and Limitations of the Survey

3.1 Methods

Environmental appraisal of Lot 7779 by reconnaissance surveys began in 2015 and were
conducted by Bioscience’s Drs Mark Bundock and Peter Keating assisted by graduate staff
including Kylie Macpherson, Genevieve Massam and Genette Keating. This work showed
that the northern quarter of the property had poorer environmental values due to
development history, stocking, cropping and construction of houses, sheds, dams and
roadways. The original intention of the property owners had been to develop an olive
business, but after initial preparation and planting, this plan was put aside. The southern
75% of the property had less disturbance, and due to greater diversity of geomorphology,
showed a wider range of community structures.

This Bioscience team concluded the least environmental impact of the proposed
development would be by locating composting operations within the north east area of the
property that was essentially cleared, and under Vinsan Holdings ownership, had been sown
to oats. However, the team was aware this area was mapped as a Resource Enhancement
Wetland. An application to change the wetland management category to Multiple Use was
prepared and submitted (Appendix 1), but was refused.

In 2017, the current north central site was investigated in more detail by walking east/west
and north/south transects. The area was found to have generally very uniform vegetation
structure, with minor changes associated with aspect. In the autumn and summer of
2017/18, equipped with lists of Priority and Rare flora, further transects were examined, and
no DRF or priority species were found, thus in early winter of 2018, quadrats were laid out
and detailed work began.

The detailed survey followed EPA (Dec 2016) Technical Guidance, Flora and Vegetation
Surveys for Environmental Impact Assessment.

As the vegetation community was ascertained to be essentially similar across 25 ha, four
quadrats of 10 x 10 m were selected based on slight differences in trees present, in aspect
and/or surface soil colour. Boundary corners were marked out by stakes. A complete
inventory of flora species was recorded five times between late winter (July) of 2018 to late
Spring (November) of 2019 in each quadrat. Size and percentage cover of each species
were also recorded.

Quadrat surveys were conducted by Dr Peter Keating and Ms Genette Keating, who both
have tertiary qualifications and over 25 years’ experience with the flora of Western Australia.
A fresh survey sheet was completed for each site visit, which looked within the quadrat in
fine detail, and in the surrounding 10 m area for additional taxa in lesser detail.
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Specimens were collected from quadrats and from transects to represent all species present
(except for trees and larger species well known to the authors). Samples were pressed and
dried for preservation and vouchering if required in the WA Herbarium. Photographs were
also taken as an aid to identification.

Identification relied on the use of several taxonomic keys, principally Blackall and Grieve
(1988), Marchant et al. (1998), and Meney and Pate (1999) and then by further reference
and nomenclature updated using the WA Herbarium FloraBase.

3.2 Limitations of the Flora Survey

The survey was restricted to the angiosperms in the survey areas, even though a number of
fungi, mosses and lichens were observed.

Although a significant time was spent in the field recording flora, the probability is that some
species of very restricted distribution or very small population size may have been missed. A
number of native species only germinate and become abundant after fire, whereas no
substantial fires had been experienced in the site for at least the last ten years, thus such
species may be present but were not recorded.

The main survey year, 2018 was somewhat drier than average with the nearest BOM
weather station recording 501 mm compared to the average 644 mm. Although August was
wetter than average, spring was much drier. The site was revisited in October and
November 2019.

Dieback caused by Phytophthora cinnamomi is prevalent in many areas throughout the
state, particularly in Banksia and Jarrah woodlands. Because this pathogen has a wide and
diffuse host range amongst the flora of the Swan Coastal Plain, it may represent another
selective pressure changing species presence, and thus obscuring the original community
type present prior to disturbance. Dr Keating is a committee member of the Dieback Working
Group and experienced in dieback assessments. He concluded that based on the
predominance of species within the site that are known to be susceptible to die-back
(https://www.cpsm-phytophthora.org/resources supRes.php) there was no evidence of
dieback being present, but it could not be completely excluded.

3.3 Details of Quadrats

Each quadrat was marked with permanent stakes at each corner and the precise location
recorded by GPS and marked on the map (Figure 5).

3.4 Details of Transects

Transects were conducted in 2017, 2018, and 2019 (Figures 6 and 7).
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4 Conservation Value

The conservation value of flora and vegetation in any area can be assessed according to
parameters including:
e The scarcity of vegetation within the area.
e The diversity of vegetation communities and floristic types present.
o Whether the area falls within the accepted geographic range of the species of
vegetation present, or is an extension of that range.
e The condition of the vegetation in the area.
o The presence of rare species (particularly Declared Rare Flora) or priority taxa,
poorly known species, poorly protected species or geographically restricted species.

4.1 DBCA Declared Rare and Priority Flora

Prior to the surveys, a desktop survey was carried out through NatureMap (DBCA, 2015) to
build a list of species categorised as Declared Rare Flora or Priority Flora possibly present at
the site (Appendix 3). In initial transects to select areas for detailed study, none of the
species on the list were found within the site.

During the detailed survey, a single individual of one species found in Quadrat 2, Eucalyptus
absita Grayling & Brooker, which is classified as Threatened. A single individual of another
species was found outside Quadrat 3, Verticordia paludosa A.S.George which is classified
as P4 (Appendix 3).

Because of the limitations of the survey, and despite the intensity of the work undertaken,
the presence of DRF and further Priority Flora cannot be completely excluded.

4.2 Regional and Local Significance

The ecological criteria for classifying regional and local significance have been summarised
by EPA (June 2015) as part of the South West Biodiversity Projects (SWBP). Five headings
are considered within Table 1 of this publication:

regional representation;

diversity;

rarity;

maintenance of ecological processes or natural systems - connectivity; and/or
protection of wetland, streamline, estuarine or coastal natural areas.

akrowbd-~

The first heading refers to “regional representation” whereby, if the area is not already
recognised as being of international, national or local value, it is considered in the context of
Swan Coastal Plain Vegetation Systems as described by Heddle et al. (1980) and the extent
to which such systems remain (as at 2015).
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The criteria of diversity and rarity both score poorly. Based on the species richness for the
floristic community types described by Gibson et al. (1994), the floristic communities present
have lost between 50% and 60% of the species which may have been originally present.

The species found are predominantly common, as they are robust, resilient and pioneers of
natural revegetation after clearing.
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5 Flora Survey Results

5.1 Description of Quadrats

Quadrat W01

Descriptor Details

Peg Locations 6552040 N 6552039 N 6552048 N 6552048 N

(UTM) 0401735 E 0401745 E 0401746 E 0401736 E

Landform West facing slope approximately 1:35

Soil Type White medium to coarse sand under 75% leaf litter cover.

Vegetation Low open woodland of Banksia menziesii, Banksia attenuata
and Eucalyptus todtiana.

Condition Very good to excellent

Fire Age + 20 years

Search Intensity
Quadrat size/shape

+95% of flora recorded
10 x 10m square

12|Page
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Species Family Height Ground
(cm) cover (%)
Adenanthos cygnorum Diels Proteaceae Juss. 200.0 2
Banksia attenuata R.Br. Proteaceae Juss. 300.0 1
Banksia ilicifolia R.Br. Proteaceae Juss. 400.0 1
Banksia menziesii R.Br.. Proteaceae Juss. 500.0 6
Banksia sphaerocarpa R.Br. var. sphaerocarpa Proteaceae Juss. 25.0 10
Boronia ramosa subsp. anethifolia Rutaceae Juss. 30.0 1
Burchardia congesta Lindl. Colchicaceae DC. 60.0 1
Conospermum boreale E.M.Benn. Proteaceae Juss. 120.0 1
Conostephium pendulum Benth. Ericaceae Juss. 60.0 1
Conostylis setigera R.Br. Haemodoraceae R. Br. 10.0 10
Dampiera alata Lindl. Goodeniaceae R. Br. 15.0
Daviesia triflora Crisp Fabaceae Lindl. 40.0
Desmocladus flexuosus (R.Br.) B.G.Briggs & Restionaceae R. Br. 20.0
L.A.S.Johnson
Drosera erythrorhiza Lindl. Droseraceae Salisb. <1 1
Drosera spilos N.G.Marchant & Lowrie Droseraceae Salisb. 0.4 1
Eremaea paucifiora (Endl.) Druce Myrtaceae Juss. 70.0 30
Gastrolobium linearifolium G.Chandler & Crisp Fabaceae Lindl. 25.0 1
Hakea lissocarpha R.Br. Proteaceae Juss. 300.0 1
Hemiandra pungens R.Br. Lamiaceae Martinov 15.0 1
Hibbertia hypericoides (DC.) Benth. Dilleniaceae Salisb. 50.0 1
Hibbertia racemosa (Endl.) Gilg Dilleniaceae Salisb. 30.0 1
Jacksonia floribunda Endl. Fabaceae Lindl. 20.0 5
Melaleuca seriata Lindl. Myrtaceae Juss. 100.0 7
Patersonia occidentalis R.Br. Iridaceae Juss. 40.0 2
Petrophile linearis R.Br. Proteaceae Juss. 50.0 1
Philotheca spicata (A.Rich.) Paul G.Wilson Rutaceae Juss. 30.0 1
Stirlingia latifolia (R.Br.) Steud Proteaceae Juss. 50.0 10
Stylidium adpressum Benth. Stylidiaceae R. Br. 10.0 1
Tetraria octandra (Nees) Kik. Cyperaceae Juss. 50.0 1
Verticordia nitens (Lindl.) Endl. Myrtaceae Juss. 150.0 10
Xanthorrea preisii Xanthorrhoeaceae 90.0 1
Dumort.

Total number of species 31

Integrating Resource Management

13|Page



Flora Survey: Lot 7779 Wannamal Rd, Cullalla

Quadrat W02

Descriptor Details

Peg Locations 6551912N 6551914N 6551924N 6551921N

(UTM) 0401542E 0401550E 0401550E 0401539 E

Landform Flat with a sight depression from hilltop to the East.

Soil Type White medium to coarse sand under 75% leaf litter cover.

Vegetation Semi closed woodland of Banksia menziesii, Banksia
attenuata and Eucalyptus todtiana.

Condition Very good to excellent

Fire Age + 20 years

Search Intensity
Quadrat size/shape

95% of flora recorded
10 x 10m square

1l4|Page
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Species Family Height Ground
(cm) cover (%)

Acacia pulchella R.Br. Fabaceae Lindl. 150.0 1

Adenanthos cygnorum Diels Proteaceae Juss. 100.0 1

Anarthria humilis Nees Anarthriaceae D.F.Cutler & Airy 35.0 1

Shaw

Banksia attenuata R.Br. Proteaceae Juss. 1200.0 40

Banksia ilicifolia R.Br. Proteaceae Juss. 350.0 20

Banksia menziesii R.Br.. Proteaceae Juss. 30.0 1

Calytrix flavescens A.Cunn. Myrtaceae Juss. 20.0 1

Chamaescilla corymbosa (R.Br.) Xanthorrhoeaceae Dumort. 15.0 1
Benth.

Conostephium pendulum Benth. Ericaceae Juss. 20.0 2

Conostylis aculeata R.Br. Haemodoraceae R. Br. 10.0 1

Dampiera alata Lindl. Goodeniaceae R. Br. 15.0 1

Dampiera trigona R. Br. Goodeniaceae R. Br. 40.0 1

Desmocladus flexuosus (R.Br.) Restionaceae R. Br. 25.0 1
B.G.Briggs & L.A.S.Johnson

Drosera spilos N.G.Marchant & Droseraceae Salisb. 0.4 1
Lowrie

Eremaea pauciflora (Endl.) Druce Myrtaceae Juss. 150.0 5

Eucalyptus absita Grayling & Brooker  Myrtaceae Juss. 400.0 15

Badgingarra Box

Eucalyptus todtiana F.Muell. Myrtaceae Juss. 500.0 30

Lechenaultia biloba Lindl. Goodeniaceae R. Br. 20.0 1

Leucopogon conostephioides DC. Ericaceae Juss. 70.0 5

Leucopogon sprengelioides Sond. Proteaceae Juss. 40.0 2

Lysinema pentapetalum R.Br. Ericaceae Juss. 30.0 1

Patersonia occidentalis R.Br. Iridaceae Juss. 40.0 1

Petrophile linearis R.Br. Proteaceae Juss. 40.0 3

Philotheca spicata (A.Rich.) Paul Rutaceae Juss. 30.0 1
G.Wilson

Pterostylis vittata Lindl. Banded Orchidaceae Juss. 10.0 0
Greenhood

Stirlingia latifolia (R.Br.) Steud Proteaceae Juss. 100.0 1

Stylidium adpressum Benth. Trigger- Stylidiaceae R. Br. 10.0 1
on-stilts

Stylidium araeophyllum Wege Stilt Stylidiaceae R. Br. 40.0 1
Walker

Thysanotus sparteus R.Br. Asparagaceae Juss. 20.0

Verticordia nitens (Lindl.) Endl. Myrtaceae Juss. 120.0 3

Total number of species: 30
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Quadrat W03

Descriptor Details

Peg Locations 6551876 N 6551884 N 6551881 N 6551871 N

(UTM) 0401597E 0401601 E 0401609 E 0401603 E

Landform Gentle west facing slope approximately 1:45

Soil Type White medium to coarse sand under 75% leaf litter cover.

Vegetation Low open woodland of Banksia menziesii, Banksia attenuata
over Myrtaceous shrubland

Condition Very good to excellent

Fire Age + 20 years

Search Intensity
Quadrat size/shape

+95% of flora recorded
10 x 10m square
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Species Family Height Ground
(cm) cover (%)
Adenanthos cygnorum Diels Proteaceae Juss. 150.0 1
Anarthria humilis Nees Anarthriaceae D.F.Cutler & Airy 60.0 1
Shaw
Banksia attenuata R.Br. Proteaceae Juss. 500.0 10
Banksia menziesii R.Br. Proteaceae Juss. 550.0 10
Conostephium pendulum Benth. Ericaceae Juss. 70.0 2
Daviesia triflora Crisp Fabaceae Lindl. 100.0 5
Desmocladus flexuosus (R.Br.) Restionaceae R. Br. 10.0 1
B.G.Briggs & L.A.S.Johnson
Eremaea paucifiora (Endl.) Druce Myrtaceae Juss. 70.0 20
Eucalyptus todtiana F.Muell. Myrtaceae Juss. 500.0 5
Hibbertia huegelii (Endl.) F.Muell. Dilleniaceae Salisb. 20.0 1
Hibbertia hypericoides (DC.) Benth. Dilleniaceae Salisb. 40.0 1
Hibbertia racemosa (Endl.) Gilg Dilleniaceae Salisb. 20.0 1
Lechenaultia expansa R.Br. Goodeniaceae R. Br. 40.0 1
Lepidosperma pubisquameum Steud.  Cyperaceae Juss. 70.0 2
Lyginia imberbis R.Br. Anarthriaceae D.F.Cutler & Airy 80.0 2
Shaw
Petrophile linearis R.Br. Proteaceae Juss. 40.0 1
Philotheca spicata (A.Rich.) Paul Rutaceae Juss. 40.0 1
G.Wilson
Stirlingia latifolia (R.Br.) Steud Proteaceae Juss. 70.0 10
Stylidium adpressum Benth. Trigger- Stylidiaceae R. Br. 10.0 1
on-stilts
Stylidium schoenoides DC. Stylidiaceae R. Br. 50.0 1
Synaphea spinulosa subsp. spinulosa  Proteaceae Juss. 100.0 1
Verticordia nitens (Lindl.) Endl. Myrtaceae Juss. 150.0 10
Total number of species 22
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Quadrat W04

Descriptor Details

Peg Locations 6552110 N 6552119 N 6552117 N 6552110 N

(UTM) 0401712 E 0401711 E 0401704 E 0401705 E

Landform Gently facing slope SW ->NE approximately 1:45

Soil Type White medium to coarse sand under 75% leaf litter cover.

Vegetation Open woodland of Banksia menziesii, Banksia attenuata and
Eucalyptus todtiana. Allocasuarina campestris

Condition Very good to excellent

Fire Age + 20 years

Search Intensity +95% of flora recorded

Quadrat size/shape 10 x 10m
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Flora Survey: Lot 7779 Wannamal Rd, Cullalla

Species Family Height Ground
(cm) cover (%)
Allocasuarina campestris (Diels) L.A.S.Johnson Casuarinaceae R. Br. 400.0 2
Banksia attenuata R.Br. Proteaceae Juss. 600.0 20
Banksia menziesii R.Br. Proteaceae Juss. 500.0 10
Calytrix fraseri A.Cunn. Myrtaceae Juss. 25.0 1
Conospermum boreale E.M.Benn. Proteaceae Juss. 140.0 1
Conospermum filifolium Meisn. subsp. filifolium Proteaceae Juss. 30.0 1
Daviesia triflora Crisp Fabaceae Lindl. 40.0 1
Eremaea pauciflora (Endl.) Druce Myrtaceae Juss. 180.0 30
Eucalyptus todtiana F.Muell. Myrtaceae Juss. 100.0 1
Grevillea althoferorum Olde & Marriott Proteaceae Juss. 60.0 1
Hibbertia huegelii (Endl.) F.Muell. Dilleniaceae Salisb. 10.0 1
Hibbertia hypericoides (DC.) Benth. Dilleniaceae Salisb. 10.0 1
Hibbertia racemosa (Endl.) Gilg Dilleniaceae Salisb. 20.0 1
Mesomelaena tetragona (R.Br.) Benth. Cyperaceae Juss. 50.0 5
Patersonia occidentalis R.Br. Iridaceae Juss. 20.0 1
Petrophile linearis R.Br. Proteaceae Juss. 20.0 1
Stirlingia latifolia (R.Br.) Steud Proteaceae Juss. 50.0 10
Synaphea spinulosa subsp. spinulosa Proteaceae Juss. 80.0
Total Species 18
Species found outside quadrats:
Species Family

Verticordia paludosa A.S.George
Beaufortia aestiva K.J.Brooks
Leucopogon propinquus R.Br.
Bossiaea eriocarpa Benth.

Hemiphora bartlingii (Lehm.) B.J.Conn &
Henwood
Gompholobium scabrum Sm.

Anigozanthos humilis Lindl.
Thelymitra campanulata Lindl.

Myrtaceae Juss.
Myrtaceae Juss.
Ericaceae Juss.
Fabaceae Lindl.
Lamiaceae Martinov

Fabaceae Lindl.
Haemodoraceae R. Br.
Orchidaceae Juss.

Total Species 8
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5.2 Vegetation Survey Results

The concept of vegetation complexes for the Swan Coastal Plain was developed in the
recognition that different vegetation types grow in soils with different geomorphic
characteristics (Heddle et al. 1980). Vegetation complexes can be considered as broad
ecosystems that contain a range of habitats depending on relief, aspect and local
geomorphology. Gibson et al. (1994) extended the previous work by Heddle et al. (1980) by
identifying 43 vegetation subtypes.

Of the 43 subtypes, 11 occur within the Bassendean system, and of these only two could be
possibly ascribed to the survey area:

o Type 23a - Central Banksia attenuata / Banksia menziesii woodland
o Type 23b — Northern Banksia attenuata / Banksia menziesii woodland.

The entire site is low open Banksia-Eucalyptus woodland with Banksia attenuata, Banksia
menziesii and, to a lesser extent, Eucalyptus todtiana and Banksia ilicifolia the defining
species throughout. There was no discernible difference across the 25 ha site for soil,
geology hydrology, fire period or past history.

A total of 65 species were found in quadrats (Appendix 4), and a further eight species were
identified in transects or outside quadrats but were not in quadrats. There were 23 families,
of which Proteaceae has the greatest number of species (13), followed by Myrtaceae (9
species), Fabaceae (5 species) and Ericaceae and Goodeniaceae (4 species each).

The number of species found in each quadrat was: 31 for quadrat 1, 30 for quadrat 2, 22 for
quadrat 3 and 18 for quadrat 4. Gibson et al. (1994) describes species richness in 23a
(mean of 19 quadrats) as 62.8, and species richness in 23b as 53.2 (mean of 21 quadrats).
This compares to a mean of 25 species per quadrat in this study, suggesting 50% to 60% of
species originally present have been lost.

Multivariate analysis of quadrats was undertaken using Bray-Curtis analysis in PRIMER-e
(Clarke and Gorley, 2015), producing dendrograms comparing the vegetation to that
described in Gibson et.al. (1994).

The community composition of the four quadrats were similar and thus clustered closely
together in dendrograms. However, quadrats did not cluster within the 23a and 23b floristic
community types as would be expected given the restricted species diversity (Figure 8). This
result did not change when the species lists of all quadrats were combined to represent the
overall floristic diversity at the site (Figure 9).

The study area is clearly a low open banksia woodland. Whether it belongs to the vegetation
types described by Gibson et al (1994) as 23a, 23b or the more recently described 23c
(EPBC Approved Conservation Advice for Banksia Woodlands of the Swan Coastal Plain
Ecological Community (Sept 2016)) cannot be determined based on the flora species
present, given significant diversity has been lost and only species common to all three
vegetation types remain. However, based on the geographic location within the Dandaragan
Plateau, the site was most likely Floristic Community Type 23c.
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6 Vegetation Condition

6.1 Condition Scoring System Used

In Western Australia, particularly on the Swan Coastal Plain, vegetation condition reporting
has become an important tool for judging the relative conservation value of bushland,
particularly for areas being considered for either conservation or clearing. The rationale is
that biodiversity conservation is much harder in severely degraded bushland, but more easily
and cost effectively implemented for bushland in good condition.

The first published condition rating method was by Trudgen in the early 1990’s, who broke
condition into 6 groupings, ranging from excellent to completely degraded, with intermediate
grading of very good, good, poor and very poor.

Later Keighery, acknowledging Trudgen, modified the names and descriptions of the various
divisions. This was adopted in the Bush Forever publications, and since 2000 has been
widely cited. Accordingly we have sought to rate vegetation condition objectively, using the
same criteria adopted by Trudgen and by Keighery (Table below).

VEGETATION CONDITION RATING SCALE

PRISTINE Pristine or nearly so, no obvious signs or disturbances.

EXCELLENT Vegetation structure intact, disturbance affecting individual species
and weeds are non- aggressive species.

VERY GOOD Vegetation structure altered, obvious signs of disturbance, for
example, disturbance to vegetation structure caused by repeated
fires, the presence of some more aggressive weeds, dieback, logging
and grazing.

GOOD Vegetation structure significantly altered by very obvious signs of
multiple disturbance. Retains basic vegetation structure of ability to
regenerate it. For example, disturbance to vegetation structure
caused by very frequent fires, the presence of some very aggressive
weeds at high density, partial clearing, dieback and grazing.

DEGRADED Basic vegetation structure severely impacted by disturbance. Scope
for regeneration but not to a state approaching good condition without
intensive management, For example disturbance to vegetation
structure caused by very frequent fires, the presence of very
aggressive weeds, partial clearing, dieback and grazing.

COMPLETELY DEGRADED The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These are
often described as 'parkland cleared' with the flora comprising weed
or crop species with isolated native trees of shrubs.

The factors they mention which impact on condition are physical disturbance, and disease
and weed invasion. Collectively these reduce “naturalness”, reduce native biodiversity and
promote the “unnatural selection” of hardy and robust taxa over more delicate and sensitive
species. The physical disturbance of grazing and past land clearing has significantly reduced
species richness at the site to less than 50%. Large burnt trunks of former Corymbia
calophylla remain from past windrow burning, but no living specimens have regenerated.
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However, there was no evidence of pests such as rabbits. No weeds were found, and this
was believed to be due to no application of fertilisers to the study area. Also there was no
evidence of disease. We thus conclude the areas vegetation condition is very good (based
on physical disturbance and reduced species diversity) to excellent (based on absence of
pests and disease).

6.2 Conservation Significance of Flora and Vegetation

The December 2016 EPA Technical Guide for terrestrial Flora and Vegetation surveys
describes features of significance.

Flora species, subspecies, vareties, hybrids and ecotypes may be significant for a range of
reasons, including the following:

» 3 keystone role in a particular habitat for threatened or Pricrity flora or fauna species,
or large populations representing a considerable proportion of the local or regional total
population of a species;

» relictual status, being representative of taxonomic or physiognomic groups that no
longer occur widely in the broader landscape;

» anomalous features that indicate a potential new discovery,

»  heing representative of the range of a species (particularly at the extremes of range,
recently discovered range extensions, or isolated outliers of the main range);

» the presence of resiricted subspecies, varieties or naturally occumming hybnds;

* |ocal endemism (@ restricted distribution) or association with a restricted habitat type
(2.9. surface water or groundwater dependent ecosystems); and

* being poorly reserved.

Yegetation may be significant for a range of reasons, including the following:

» restricted distribution;

»  degree of historical impact from threatening processes;

* |ocal endemism in restricted habitats;

» novel combinations of taxa;

* arole as arefuge;

» heing representative of a vegetation unit in “pristine’ condition in a highly cleared
landscape, recently discovered range extensions, or isclated outliers of the main
range; and

* heing poorly resenved.

In thus study, notwithstanding that one individual found within a quadrat (Eucalyptus absita)
is classified as Threatened, and one individual outside the quadrats (Verticordia paludosa) is
classified as P4, the vast majority of flora species described do not fit the criteria of
significance, but rather are common and hardy survivors of disturbance by grazing and
clearing.

Further, it is noted in the Conservation Advice for Banksia Woodlands related to the EPBC
(26 August 2016), the Banksia woodland type 23c is not a Threatened Ecological
Community in WA.
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6.3 Context of conservation significance within the area and the
proposed development

The 25 ha site is proposed to be cleared for the construction and operation of a composting
facility. It is located on a property of 1647 ha which is adjacent to the Boonanarring Nature
Reserve which covers 9250 ha.

The nature reserve has at least 573 different flora species in 10 different vegetation types.

The landowners recognise their obligation to provide an environmental offset in order to
clear part of their land for a commercial purpose, even though that purpose, being the
recycling and beneficiation of organic waste, has considerable strategic environmental
benefits. They are accordingly prepared to place a significant part of their land into the
conservation estate at no cost to the state through the implementation of a conservation
covenant.

The proposed covenanted land contains a very large tract of Banksia woodland of the same
type as is proposed to be cleared. However, as described by Burbridge et al. (1996) in the
Flora and Vegetation survey of the Nature Reserve, the land to the south of the site, due to
the absence of any grazing, exhibits a much higher biodiversity in excellent condition, and
displays a mosaic of interwoven vegetation types, including low banksia healthland,
wetlands and eucalyptus woodlands.

Integrating Resource Management 23|Page



Flora Survey: Lot 7779 Wannamal Rd, Cullalla

References

Blackall, W.E., and Grieve B. J (1988) How to know Western Australian wildflowers. Parts I,
I, Il : a key to the flora of the temperate regions of Western Australia, CSIRO.

Burbridge A.H., Bosacci L.J., Alford J.J., and Keighery G.J (1996) A biological survey of
Boonanarring Nature Reserve CALMScience 2:153-187.

Clarke, K. and Gorley, R. PRIMER v7: User manual/tutorial. PRIMER-E, Plymouth, 296pp.
(2015).

Coffey Environments (2007) Flora, Vegetation and Fauna Assessment Lot 7778 Wannamal
Rd South Cullalla.

DBCA (2007 -) NatureMap: Mapping Western Australia's Biodiversity. Department of
Biodiversity, Conservation and Attractions. URL: https://naturemap.dbca.wa.gov.au/
DPaw (2015) The Fauna of Boonanarring Nature Reserve.

https://library.dbca.wa.gov.au/static/FullTextFiles/925320.pdf

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

Assessment.
http://www.epa.wa.gov.au/sites/default/files/Policies_and Guidance/EPA%20Technic
al%20Guidance%20-%20Flora%20and%20Vegetation%20survey Dec13.pdf

Gibson, N., Keighery, B.J., Keighery, G.J., Burbidge, A.H., and Lyons, M.N. (1994) A
Floristic Survey of the Southern Swan Coastal Plain. Unpublished Report for the
Australian Heritage Commission, prepared by Department of Conservation and Land
Management and the Conservation Council of Western Australia.

Heddle, E.M., Lonergan, O. W., and Havel. J.J, (1980) Vegetation complexes of the Darling
system, Western Australia. Department of Conservation and Environment, Atlas of
Natural Resources, Darling System, Western Australia.

Hill, A.L., Semeniuk, C.A., Semeniuk, V. and Del Marco, A. (1996) Wetlands of the Swan
Coastal Plain Volume 2A: Wetland Mapping, Classification and Evaluation, Main Report,
Water and Rivers Commission and Department of Environmental Protection, Perth.

Hopper, S. D. and P. Gioia (2004) The Southwest Australian Floristic Region: Evolution and
Conservation of a Global Hot Spot of Biodiversity. Annual Review of Ecology, Evolution,
and Systematics 35 (1): 623-650.

Keighery, G. J., Gibson, N., van Leeuwen, S., Lyons, M.N., and Patrick, S. (2007) Biological
survey and setting priorities for flora conservation in Western Australia. Australian
Journal of Botany 55 (3): 308-315.

Mawson, P. R. and J. L. Long (1995) Changes in the status and distribution of four species
of parrot in the south of Western Australia during 1970-90. Pacific Conservation Biology
2 (2): 191-199.

Marchant, N.G., Brown, A., Agafonoff, A., and Thomson-Dans, C. (1998) Western Australia's
Threatened Flora. Western Australian Department of Conservation and Land
Management.

Meney, K. A. and Pate J.S. (1999) Australian Rushes: Biology, Identification and
Conservation of Restionaceae and Allied Families. Nedlands, Western Australia,
University of Western Australia Press.

Saunders, D. (1974) The Occurrence of the White-Tailed Black Cockatoo, (Calyptorhynchus
baudinii), in (Pinus) Plantations in Western Australia. Wildlife Research 1 (1): 45-54.
Western Australian Herbarium (1998 -). FloraBase — the Western Australian Flora.
Department of Biodiversity, Conservation and Attractions.

https://florabase.dpaw.wa.gov.au/

24|Page Integrating Resource Management


https://naturemap.dbca.wa.gov.au/
https://library.dbca.wa.gov.au/static/FullTextFiles/925320.pdf
http://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EPA%20Technical%20Guidance%20-%20Flora%20and%20Vegetation%20survey_Dec13.pdf
http://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EPA%20Technical%20Guidance%20-%20Flora%20and%20Vegetation%20survey_Dec13.pdf
https://florabase.dpaw.wa.gov.au/

Figures



Site
boundaries

U

Project: Flora S - -
Clrioejrelt(:: Wa%r:amuarlvlze{}(lj Organics Pty Ltd FIGURE 1. Site Location
Date: 23/01/2020 =~

Drawn: DA BIOSCIENCE PTY LTD
Checked: PK
Revision: A 488 NICHOLSON ROAD FORRESTDALE was112| | LOt 7779 Wannamal Rd, Cullalla

PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447
EMAIL: bioscience@biosciencewa.com
WEBSITE: www.biosciencewa.com

Integrating Resource Management SOURCE: Nearmap (08/02/2009 aerial picture)




Project: Flora Survey
Client: Wannamal Rd Organics Pty Ltd
Date: 23/01/2020

FIGURE 2. 1981 Site Layout

Drawn: DA BIOSCIENCE PTY LTD Lot 7779 Wannamal Rd, Cullalla
Checked: PK
Revision: A 488 NICHOLSON ROAD FORRESTDALE WA 6112

PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447 SOURCE: Landgate Map Viewer Plus
EMAIL: bioscience@biosciencewa.com
WEBSITE: www.biosciencewa.com

Integrating Resource Management




|

|

| Burn lines

|

|

|

|

|

|

| .

I Chaining ——>

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
Project: Flora Survey
Client: Wannamal Rd Organics Pty Ltd FIGURE 3. 1981 North-WEStern Corner
Date: 23/01/2020
Drawn: DA BIOSCIENCE PTY LTD L ayo ut
Checked: PK
Revision: A B e o R e A 2112/ | Lot 7779 Wannamal Rd, Cullalla

PHONE: (08) 9397 2446 FAX: (08) 9397 2447
Integrating Resource Management AL Plosclence@diosciencewa.com SOURCE: Landgte Map Viewer Plus




140

120

100

80

RAINFALL (MM)

6

o

4

o

2

o

0 l I I
Jan Feb Mar

Apr May Jun Jul Aug Sep Oct Nov Dec

Integrating Resource Management

Project: Flora Survey

Client: Wannamal Rd Organics Pty Ltd
Date: 23/01/2020

Drawn: DA

Checked: PK

Revision: A

BIOSCIENCE PTY LTD

488 NICHOLSON ROAD FORRESTDALE WA 6112
PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447
EMAIL: bioscience@biosciencewa.com

WEBSITE: www.biosciencewa.com

FIGURE 4. Average Monthly Rainfall

Lot 7779 Wannamal Rd, Cullalla

SOURCE: BOM — Wannamal Weather Station




Quadrat 1

Quadrat 2

Quadrat 3

Project: Flora Survey (

Client: Wannamal Rd Organics Pty Ltd FIG U RE 5 QU ad rat LOCati ons

Date: 23/01/2020

Drawn: DA BIOSCIENCE PTY LTD
Checked: PK
Revision: A 488 NICHOLSON ROAD FORRESTDALE was112| | LOt 7779 Wannamal Rd, Cullalla

PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447
EMAIL: bioscience@biosciencewa.com
WEBSITE: www.biosciencewa.com

Integrating Resource Management SOURCE: Nearmap (08/02/2009 aerial picture)




2017 Transects .

2018 Transects -

ul

Project: Flora Survey
Client: Wannamal Rd Organics Pty Ltd
Date: 23/01/2020

FIGURE 6. 2017 and 2018 Transects

Drawn: DA BIOSCIENCE PTY LTD
Checked: PK
Revision: A 488 NICHOLSON ROAD FORRESTDALE was112| | LOt 7779 Wannamal Rd, Cullalla

PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447

EMAIL: bioscience@biosciencewa.com . N
WEBSITE: biosciencewa.com SOURCE: Nearmap (08/02/2009 aerial picture)

Integrating Resource Management




I‘ COMPOST FACILITY FOOTPRINT

Project: Flora Survey
Client: Wannamal Rd Organics Pty Ltd
Date: 23/01/2020

FIGURE 7. 2019 Transects

Drawn: DA BIOSCIENCE PTY LTD
Checked: PK
Revision: A 488 NICHOLSON ROAD FORRESTDALE was112| | LOt 7779 Wannamal Rd, Cullalla

PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447

EMAIL: bioscience@biosciencewa.com L
WEBSITE: www.biosciencewa.com SOURCE: Nearmap (08/02/2009 aerial picture)

Integrating Resource Management




20 +

40 1

Similarity

60 +

80+

100+

24

Group average

Q4
Q2
Q1
Q3

22

Resemblance: S17 Bray Curtis similarity

)

=

o
Samples

20c
21b

21c
23a

28
20b
20a
23b

Integrating Resource Management

Project: Flora Survey

Client: Wannamal Rd Organics Pty Ltd
Date: 23/01/2020

Drawn: FM

Checked: PK

Revision: A

BIOSCIENCE PTY LTD

488 NICHOLSON ROAD FORRESTDALE WA 6112
PO BOX 5466 CANNINGVALE SOUTH WA 6155
PHONE: (08) 9397 2446 FAX: (08) 9397 2447
EMAIL: bioscience@biosciencewa.com

WEBSITE: www.biosciencewa.com

FIGURE 8. Dendrogram individual
guadrats

Lot 7779 Wannamal Rd, Cullalla

SOURCE: Stats analysis




Group average

Resemblance: S17 Bray Curtis similarity

D _
20—+
40 -
=
e
=
o
£
)
60 +
80+
100 —
<t = oJ O o 0 ] [ o0 L0 4y e
o 1) od - -— -— — ™ | o - b
&) o o o (o] o od o ol
Samples
Project: Flora Survey 7 .
Client: Wannamal Rd Organics Pty Ltd FIGU RE 9 Den d I’0g rfam com b N Ed
Date: 23/01/2020
Drawn: FM BIOSCIENCE PTY LTD q u ad rats
Checked: PK
Revision: A 485 NICHOLSON ROAD FORRESTOALE WAS1 121 | | ot 7779 Wannamal Rd, Cullalla
PHONE: (08) 9397 2446 FAX: (08) 9397 2447 .
Integrating Resource Management AL boscercegHossencovscom




Appendix 1: Wetland Report — Request for Modification of
Resource Enhancement Dampland




REQUEST FOR MODIFICATION
OF
RESOURCE ENHANCEMENT
DAMPLAND

UFI1 11428

7779 Wannamal Rd.

Cullala




Request for Modification of Resource Enhancement Sumpland UFl11428
Wetland Reclassification

7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Prepared by: Mark Bundock
Project Supervisor: P. Keating

Bioscience Pty Ltd

488 Nicholson Road

Forrestdale 6112
9397 2446

www.biosciencewa.com

Document Control

Issue

Date

Author

Reviewer

Approved

1

16/11/2016

M. Bundock

P. Keating

P. Keating

Integrating Resource Management




Contents

1. Introduction..........ccoviiiii 2
2. Site Description and Investigations..........ccccccoirieiiiiieniineen. 2
/20t N - 1 o o 1 1= P 2
P O 101 = = P 2
2.3. Geomorphology and Topography..........ccceeeeeeiiiiiiiiiiee e 3
2.4, RegioNal GEOIOQY......cuuuuiiiii et 3
2.5. ACId SUIfate SOIlS......ceeeeieee e 3
2.6. Vegetalion ... 4
V2 N o 1Yo | oo T=To] (o To )V 2 S 5
2.7.1.  Regional Hydrogeology ......ccoooioiiiiee e 5
Y 8 WeTor= 1l o 1Yo [ {eToT=To] [0 VA0S 5
Mirrabooka Aquifer — Surficial FOrmations.............coooiiiiiiiiii e 6
Superficial Aquifer — Superficial Formations............cccocceoiiiiiiiic e, 6
LeederVille AQUITET ......ue et e e e e ettt e e e e e e e e e e e atee e e e e aeeeeennes 7
Yarragadee AQUITET .......couuiiiii ittt e e e e e r e 8
2.7.3.  WEHANAS.... oo 8
2.8. Swan Coastal Plain Wetland Evaluation ..., 9
3. Justification for Wetland Re-classification ............c........... 10
[l Conservation Category Wetlands.........ccoooeeeieiieeie e 10
[0  Resource Enhancement Wetlands...........cooooiiiiiiiiii i 10
O Multiple Use WEIANAS .......oeeeiie et e et e et e e e e e e e e aea e eeees 10
T SO 07 o 4 o [ U= 1o o T 12
5. ReferencCes.......cciiiiiieiiiiiciirrss s s e r e 13
6. FIQUIES...e e r e e e e s 14
Y o o= 3 1o 11 o7 =3P 26



1. Introduction

Lots 7779 Wannamal Rd. Gingin is located approximately 90km north of Perth and 55 km
east of the coast (Fig.1). The properties cover an area of approximately 1674Ha, the site
is mostly native vegetation in varying condition. There are some areas which have been
cleared for farming, which have rehabilitated which is found in the North east corner
(Fig.2). This area has been used for low intensity grazing and the land is a mixture of
native regrowth and pasture composed mostly of annual/perennial grasses and dicot
weeds. There is a single residential house, sheds and parking in the north west frontage
against Wannamal Rd. Bioscience was engaged by Mr J. Wynn to review the current
Resource Enhancement Wetland classification on this lot, in order to submit a request to
modify the Swan Coastal Plain Geomorphic Wetlands dataset.

2. Site Description and Investigations

2.1 Land use

According to the current owners the property has been used as agricultural land for
approximately 40 years. This prolonged period of low level grazing use has resulted in
the understory of the property becoming modified. The general appearance of the land
and the overall structure of most of the bushland is largely unchanged. In addition, the
land on site and in the surrounding area has been drained in the past, which appears to
have altered the hydrology. The area of concern in this survey is an REW, that has been
modified considerably compared with the remainder of the property, including harrowing
and clearing of native vegetation.

2.2. Climate

The south west of Western Australia is characterised by a Mediterranean climate
comprising hot dry summers and cool wet winters. According to the Bureau of
Meteorology the mean annual rainfall within the vicinity of the property is 651.3mm
(Gingin Aero, 009178). The monthly distribution of rainfall (Fig. 3) indicates approximately
85% of the rainfall occurs during the months of May to October. The potential annual
evaporation of the area is 1800/200mm (BoM, 2016), which is significantly more than
annual precipitation (Davidson and Yu, 2006), the daily evaporation is closer to
5.2mm/day (BOM). The prevailing wind is from a south-westerly direction, however
westerly and easterly winds are common, particularly in the summer months.



2.3. Geomorphology and Topography

The area has a undulating relief with numerous variations in topography (Fig.4), the south
western end of the Lot has sand and lateritic hills of 220m Australian Height Datum
(AHD), the western portion of the lot has undulating lateritic hills with heights of 210m the
north eastern corner (the site in question) has a low relief, but is surrounded by low sand
hills spot heights of up to 170m (Fig. 5).

2.4. Regional Geology

The property is located on the Northern Swan Coastal Plain within the Quaternary
colluvial dune systems, a gently undulating sand plain with discrete sand rises. It
comprises of a mixture of well to moderately well drained deep light grey sands with fine
to coarse quartz and feldspar and poorly drained deep siliceous or bleached sands.
This is underlain by poorly drained clay or less frequently a pale yellow B-horizon or
iron-inorganic hardpan 1-2m below the surface The south and west of the property have
large hills of massive, cemented and vesicular laterite, overlain by ferruginous gravels in

a clay-sand matrix (Fig. 6).

The subject site is characterised by poor drainage due to the low permeability of
Bassendean formation sub-soil clays, which prevent the downward infiltration of rainfall,
consequently during the winter month’s waterlogging and surface inundation can occur,
this results in acidic soils (Fig. 7). In addition, the clay fraction of the soil is known to have
highly variable Plasticity Indices (Hillman et al., 2003). Soil Organic content varies
between 1-3% of volume in the surface layers, dropping to between 0.2-1% in subsoils
(ASRIS).

2.5. Acid Sulfate Soils

Acid Sulfate soils are soils that contain reduced forms of sulfur, which typically originate
from the reducing conditions associated with anaerobic soils in wetlands. In Western
Australia, Acid Sulfate Soils occur in low-lying coastal lands such as Holocene swamps
and Lakes. If such soils are exposed to oxygen, for example by excavation or dewatering,
reduced sulfides convert to sulfuric acid and significantly lower pH, causing a range of
undesirable environmental consequences. If they remain undisturbed and inundated,
they are stable.



According to the Planning bulletin 64 on Acid Sulfate Soils (WAPC 2003), the majority of
the site has been classified as having a low-risk of Acid Sulfate Soils (ASS) occurring
within 3 m of the natural soil surface and activities disturbing soils at depths greater than
3m carry a high to moderate risk of disturbing ASS. However there is an area of high-risk
soil, in the north east of the properties (Fig. 7).

2.6. Vegetation

A full vegetation survey usually means a level 2 Survey as per EPA Guidance 51, in this
instance this was not warranted. Guidance 51 surveys are appropriate for native
vegetation in much better condition, and where vegetation units and structure are clearly
discernible and comparable to the state’s flora database. Accordingly, Bioscience
undertook a modified vegetation survey of the subject land involving a careful assessment
of all the wetland and surrounding areas to document all native species present at two
points in time. These site visits indicated that a large amount of native vegetation has
been cleared in parts of the site and using the condition rating system of “Bush forever”,
is degraded. However, there is regrowth in areas and there the condition could be
described as good.

The local vegetation complexes are Predominantly Cullala Complex with areas of
Wannamal complex to the north-eastern corner and across the southern part of the

property.

The dominant species should be: a mixture of low open forest of banksia species,
eucalyptus todtiana and open woodlands of Corymbia calophylla with Eucalyptus
todtiana, Banksia illicifolia, Banksia menziesii and Banksia attenuata. In the lower lying
areas it becomes a mixture of low shrublands of Melaleuca species, Eucalyptus wandoo

and eucalyptus loxophleba. (Heddle et al. 1980)

The Site can be subdivided into five vegetation zones or areas (Fig. 8):

e Melaleuca zone — Several low-lying areas across the property are populated by
Melaleuca sp. of varying size. These include Melaleuca preissiana, Melaleuca
raphiophylla and Melaleuca urceolaris. Understorey includes Regelia ciliata,
Conostephium pendulum and Verticordia lindleyi



e Cleared zone - Clearing has been carried out historically around the Melaleuca
zone and these areas, although showing signs of regeneration are mainly
populated by invasive grasses and weeds.

e Banksia zone — Raised dune areas surrounding the melaleuca zone are populated
by Banksia woodlands mainly Banksia illicifolia, Banksia attenuata and Banksia
menziesii. The understorey consisting of, Hibbertia sp., Calothamnus sp., Drosera
sp., Grevillea sp. and Stylidium sp.

e Eucalyptus zone — Lateritic hills in the West and South of the property

e Mixed Eucalyptus/Banksia woodlands — Found between the Banksia and
eucalyptus woodlands

2.7. Hydrogeology

The proposal development envelope lies within the Gingin Groundwater Area (GGA)
which is a gazetted groundwater area under the RIWI Act 1914, subject to a range of
management protocols overseen by the Department of Water (DoW). It is within the
Red Gully Sub-area associated with the unconfined superficial formations and surficial
resources for the confined Leederville and Yarragadee Aquifers. Adjoining the Red
Gully Sub-area to the west is the Beermullah Plain Sub-area. Within the superficial
formations there is lateral groundwater flow from east to west from the Red Gully Sub-
area to the Beermullah Plain Sub-area and to the west and down-gradient there is

groundwater flow within the Leederville and Yarragadee aquifer systems.

The hydrogeology of the proposal development envelope and surrounding area is
characterised by four principle aquifers :
e Mirrabooka Aquifer — perched, surficial formations of the Red Gully Sub-area,
beneath Dandaragan Plateau;
e Superficial Aquifer — superficial formations of sub-areas Red Gully and
Beermullah Plain, thus beneath the Gingin Scarp and Beermullah Plain;
e Leederville Aquifer — beneath the surficial formations (Dandaragan Plateau) and

superficial formations (Gingin Scarp and Beermullah Plain); and



e Yarragadee Aquifer — unconformably underlies the Leederville Aquifer in this

area, and separated from the Leederville Aquifer by a clay layer.

The Mirrabooka Aquifer is a perched aquifer on the Gingin Scarp and Dandaragan
Plateau, comprising sandstones with interbedded siltstone and shale. This aquifer is
located to the east of the proposal development envelope, occurring at relatively higher
elevations than the proposal development envelope. Recharge to the Mirrabooka
Aquifer is provided by rainfall percolating through the Dandaragan Plateau.

Both the Mirrabooka Aquifer and Kardinya Shale Member pinch-out towards the west
and the Gingin Scarp. Intersections of the Kardinya Shale Member with the Gingin
Scarp and incised watercourses provide potential for local discharge from the
Mirrabooka Aquifer in the form of natural springs and seeps. Natural springs within and
or adjoining the Bartlett's Well Nature Reserve and incised watercourses on the
escarpment are attributed to the Mirrabooka Aquifer.

The water table elevations of this aquifer range from about 120m AHD to 175m AHD,
reflecting depths to the water table of 75m to 130m, expressing at the surface on
occasion as natural springs.

Groundwater flow in the Mirrabooka Aquifer broadly conforms to the ground surface

topography.

The Superficial Aquifer is an unconfined, uppermost aquifer occurring within the
superficial formations beneath the Swan Coastal Plain, comprising of Bassendean
Sands, Guildford Clay, Yoganup Formation and Ascot Formation. The Superficial
Aquifer has an eastern limit beneath the Gingin Scarp.

There is potential for the Mirrabooka Aquifer, beneath the Gingin Scarp, to recharge the
eastern limits of the Superficial Aquifer. On the escarpment and Swan Coastal Plain,
recharge to the Superficial Aquifer occurs from rainfall infiltration and in selected
settings upward leakage from the Leederville Formation. Net recharge to the proposal
area from rainfall infiltration is estimated at less than five percent of annual average
rainfall (DoW, September 2008).



Water table elevations in the Superficial Aquifer beneath the proposal development
envelope range from 65m AHD to 90m AHD, at depths approximately 20m to 30m
below ground level. The water table broadly follows the ground surface topography.
Groundwater flow is to the west-southwest and the Swan Coastal Plain.

The highest water table elevations occur opposite the topographical ridges on the
Gingin Scarp crest. The depth to the water table progressively decreases beneath the
foot-slopes of the Gingin Scarp. A shallow water table occurs at the toe of the
escarpment. In settings where Guildford Clay occurs at the toe of the escarpment, the
water table may be locally expressed on the ground surface. To the west, beneath the
Beermullah Plain, the water table occurs at shallow depths.

The depth to the water table progressively decreases beneath the foot-slopes of the
Gingin Scarp. A shallow water table occurs at the toe of the escarpment. In settings
where Guildford Clay occurs at the toe of the escarpment, the water table may be
locally expressed on the ground surface. To the west, beneath the Beermullah Plain,

the water table occurs at shallow depths.

The Leederville Aquifer, a significant regional multi-layered groundwater flow system
comprised of interbedded sandstones, siltstones and shale ranging in thickness up to
20m.

Under the Dandaragan Plateau, the Leederville Aquifer is interpreted to be confined by
Kardinya Shale and Osborne Formation. Further west, beneath the Gingin Scarp and
the proposal area, the confining beds may include the Otorowiri Member, Parmelia
Formation and/or upper shale beds of the Pinjar Member. Beneath the local Swan
Coastal Plain and locally, the Leederville Aquifer is semi-confined, supporting the
groundwater levels within the superficial formations with some upward leakage.
Recharge to the Leederville Aquifer beneath the Dandaragan Plateau occurs when the
sediments are exposed to watercourses and stream flow. Beneath the Swan Coastal
Plain, recharge occurs via the overlying Superficial Aquifer.

Local discharge from the Leederville Aquifer occurs where the superficial formations are
fully incised by the Gingin Brook (DoW, January 2011 in Supporting Study 4.1). The



reaches of the Gingin Brook that host these discharge zones occur where the Guildford
Clay is absent and the Ascot Formation is overlain by Bassendean Sands.

The transition of the Leederville Aquifer transition from confined to semi-confined
conditions beneath the Swan Coastal Plain occurs to the west of the eastern-most
Guildford Clay settings, approximately along the alignment of Whitfield Brook and
Beermullah Lake (to the west of the proposal development envelope). The perennial
nature of Beermullah Lake may reflect accentuated local recharge by upward leakage
from the Leederville Aquifer.

If the Leederville aquifer is assumed to be unconfined, the natural water level is likely to
range from 120m AHD (potentiometric surface beneath the northeast Dandaragan
Plateau) to 35m AHD associated with discharge zones on reaches of Gingin Brook near
its confluence with the Moore River. Groundwater flow is from the northeast to the
southwest, under steeper hydraulic gradients beneath the Dandaragan Plateau

compared to the Beermullah Plain.

The Yarragadee Aquifer is a regional confined multi-layered groundwater flow system.
Studies show that the local Yarragadee Aquifer successions have a thickness greater
than 2,800m comprised of interbedded sandstones, siltstones and shales. The top of
the Yarragadee Formation was estimated at minus 177m AHD.

The potentiometric surface elevations of the Yarragadee Aquifer in the area of the
proposal development envelope range from 40m AHD to 66m AHD in the vicinity of the
Moore River to approximately 20km southwest of the proposal area, with flow being

from a north to south direction from Moore River to Gingin Brook.

The original information regarding classification of the wetlands of the sand plain was
first published in the Wetlands of the Swan Coastal Plain Volume 2B Wetland Mapping,
Classification and Evaluation: Wetland Atlas (Fig. 9), which was captured at a scale of
1:25,000 (Hill et al. 1996b). According to this dataset a large portion of the site consists
of Resource Enhancement Wetlands, with some Conservation Category Wetlands to
the south of the site. The new digitised version (Fig. 10) has re-numbered these

wetlands, but none have been re-assigned (Summary Table 1)



Summary Table 1

Old Wetland New Wetland New
ID Category ID Category
40087654993 C 11519 C
40103654966 C 11434 C
40180654968 C 11436 C
40180654987 C 11426 C
40210655186 M 11430 M
40230655048 R 11432 R
40277655240 R 11503 R
40301654983 Cc 11513 C
40320655002 R 11518 R
40272654896 R 11443 R
40288655018 C 11515 C
40295655043 C 11510 C
402965497 C 11437 C
40285655197 R 11428 R
40122654998 C 11516 C
40204655030 C 11512 C
40231655021 C 11514 C
40234655007 C 11517 C

However, some of the REW’s have been cleared for farmland for a number of
years, suggesting an error in the mapping. Field investigation and NearMap
reveals that these areas are cleared farmland, which had been heavily degraded
by grazing pressure, although some regeneration is evident most of these areas

are weed strewn.

2.8. Swan Coastal Plain Wetland Evaluation

As part of the site investigation, a series of photographs were taken (Appendix 1). As per
DEC requirements a SCP wetland evaluation was conducted on site to determine the
conservation status of the wetland (Appendix 2 - 4). From the results of this survey parts
of the wetland is best described by the multiple use category.



3. Justification for Wetland Re-classification

Wetlands are defined as areas where the soil can become inundated or waterlogged,
either permanently or seasonally, with fresh or saline water. Where natural soils become
waterlogged, their chemistry changes, due mainly to soil microbes and plant roots
removing oxygen at a rate greater than it can be replenished from the atmosphere. The
altered chemistry is manifested as decreasing redox potential, the gradual accumulation
of organic carbon, and depending on soil mineralogy, the potential accumulation of
reduced iron and sulphur. Such soils are not conducive to the growth of many plants, so
a selection occurs for those plant species, which have special adaptive mechanisms to
cope with anaerobic soil. As such, wetlands develop a characteristic vegetation
community.

Driven by the recognition of the importance of wetlands in the Swan Coastal Plain
ecosystem, and the fact that European settlement had caused a rapid loss of wetlands,
studies were initiated in the 1990’s to map wetlands in the Perth area, and to assign
management categories in order for them to be protected from future decline.

Initially five management categories were assigned, but later this became three
categories:

o have high conservation significance where the
wetland functions, values and attributes are to be protected by preventing
activities, which may cause their decline. The surrounding land is likewise
protected in order to provide a buffer against threats to the wetland function and
attributes. The management objective should be to preserve and protect all the
ecological, hydrological and social functions.

J are those which retain functions, values and
attributes which, although somewhat compromised and degraded, are still worthy
of preservation. The management objective is to restore the values and attributes
of such areas towards those of Conservation category Wetlands.

J are areas where wetland functions, values and attributes
have been seriously degraded such that they no longer serve any substantial
ecological role. They are typically cleared of native vegetation and most wetland
fauna. The management objective is to preserved hydrological functions, but
otherwise they can be developed for more beneficial use.



The location and management category of wetlands was originally determined and
published in 1996 in Hill et al, Wetlands of the Swan Coastal Plain Volumes 2a and 2b
(1996). Since that time, maps have been converted to digital format as the Wetlands
geomorphic dataset, which is administered by the Wetland Program Office of the
Department of Environment Regulation.

The location and classification of wetlands are determined by the presence or absence
of these three features:
e The presence of water at or above the soil surface either permanently or
intermittently.
e Changes in soil chemistry characterised as becoming hydritic.
e Vegetation which includes plants adapted to inundated soils.

From a comparison of the original and digitised datasets with a satellite image of the
properties (Fig.11a &11b), it can be inferred that there is some discrepancy between the
two and the satellite image. The satellite image shows large cleared areas with adjacent
Melaleuca woodlands, but with a degraded understorey.

Whilst Bioscience accepts that parts of this area will become waterlogged in the winter
months and thus still retain some wetland function, we believe that its boundaries have
become altered by normal farming practices.

The nearest bush forever site is Wilbinga (BF406) which is 41 km from the site. This does
not give a good representation of what the vegetation communities on site may have been
pre-clearing a it is a different vegetation type.

The closest accessible area for reference is a Sumpland Conservation area (13482) to
the east of the site.

This is relatively intact and has a similar composition to the site. However, the Melaleucas
and wetland are far more established with less disturbance.

It is on this basis that Bioscience maintains that areas of the wetland, which have vbeen
cleared historically are more appropriately classified as a multiple use wetland, as the
values and attributes that constitute a wetland have been so seriously degraded, that they
no longer serve any substantial ecological role.



4. Conclusion

Bioscience would like you to consider the re-classification of the cleared areas of
Sumpland Resource Enhancement area 11428 to a more appropriate Multiple use
category (Fig 11b). This part of the wetland is more appropriately classified as a multiple
use wetland, as the values and attributes have been seriously degraded via clearing and
grazing over the last 40 years, so that they no longer serve any substantial ecological
role.

In summary, the cleared areas of the wetland;
» Have lost wetland function, values and attributes.
» The vegetation is dominated by weeds, introduced species and is largely cleared
and grazed.
» The Swan coastal plain survey results indicate that is better described as a multiple
use wetland using Bulletin 686.
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6. Figures

Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 1. Position of the site
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 2. Aerial photo of Property boundary (Red) and Site boundary (Yellow)
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Figure 3. Average rainfall for 2016 (Gingin Aero)

16



Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 4. Topography of Property
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 5. Topography of the site bordered in red.
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 6. Landforms on the property and site
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 7. Acid sulfate risk on the property (green - low, red -high)
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 8. Vegetation types on the property
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 9. Original wetland Classification (Hill et al 1996)
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 10. Digitised dataset of Swan Coastal Plain wetlands
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 11a. Comparison of vegetation and Digitised Dataset (Blue)
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Title: Wetland Reclassification
7779 Wannamal Rd. Cullala
Wannamal Rd. Organics Pty Ltd

Sources: Nearmap:
maps.au.nearmap.com
Accessed: 06/11/16

Figure 11b. Wetland modified to match cleared areas on satellite image
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Appendix 2

Wetland evaluation desktop and site assessment form

The Wetland evaluation desktop and site assessment form has been designed to
simplify the collection and processing of information required to complete a wetland
evaluation on the Swan Coastal Plain. It is applicable to lake, Sumpland, Dampland,
Palusplain and pal slope wetland classifications.

This form is divided into two questionnaires:

1) Preliminary desktop and site assessment questions: should be completed prior
to commencement of the preliminary evaluation.

2) Full site assessment questions: should be completed if the preliminary evaluation
indicates that a secondary evaluation is required. The full site assessment questions
should be completed prior to the commencement of the secondary evaluation.
Information sources to assist in the collection of wetland data are outlined in
Appendix B.

Once completed, the information collected can be adapted for use in wetland
management plans and local and regional planning. It is recommended that the
completed Wetland evaluation desktop and site assessment form along with the
results of the wetland evaluations be submitted to DPaW to ensure current wetland
information is available for the Swan Coastal Plain.

The following information should be collected during a desktop and site assessment
prior to completing the preliminary evaluation and secondary evaluation for wetlands
on the Swan Coastal Plain.

GENERAL INFORMATION

Assessor details

Name/s: Dr. D M Bundock

Date/s of site visit: 30/02/16, 18/10/16

Agency/Company: Bioscience

Contact number: 0437 882440

Email address: Mark.Bundock@biosciencewa.com

Weather during site visit: Sunny, light breezes, 27°C
Land ownership and contact details
Landowner: Mr S Di Angelo, Mr. V Di Angelo:

36
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Tel: 9279 3880 Fax: 9279 8081
Address: 25, Katanning St. Bayswater. WA 6053

E-Mail: contracting@vinsan.com.au

Land manager (if different to owner): -

Consultant (if applicable): Bioscience

Contact for site visit: 9279 3880

Landowner permission received for site access: yes / no

Property details

Location (e.g. lot, street, suburb): 7779 Wannamal Rd. Cullala. WA

Latitude and longitude/MGA: -31°10'0", 115°58"'48"" (-31.166691, 115.979919)
Wetland details

Name: Sumpland Resource Enhancement area UFI 11428

Unique feature identifier number/s: (17Sr).

Hill et al. (1996) map sheet number and wetland identification number/s (WIN): -
2035 1 SE Win No: 40277655240

Consanguineous suite: Red Gully

Area (hectares) of the wetland: 53.3Ha

Area (hectares) subject to this evaluation: Approx. 25.5 Ha

Is the wetland being assessed as a portion of a wetland with varying areas of value:
yes / no.

Mapped management category: Conservation / Rehabilitation Potential / Multiple

Use. Wetland type:

Water Host landform

permanence Basin Flat Slope Highland Channel
Eermaqent Lake _ - - River*
inundation

Seasonal . .
- undation Sumpland Floodplain - - Creek
.Intermltltent Playa* Barlkarra* - - Wadi*
inundation

Seasonal Dampland Palusplain Paluslope Palusmont* Trough*
waterlogging
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Appendix 3.
PRELIMINARY DESKTOP AND SITE ASSESSMENT QUESTIONS

Answer the following desktop based questions using the information outlined in

Appendix B, Appendix D and a preliminary site visit. Once the desktop questions

have been completed and the wetland’s values verified, the preliminary evaluation

can commence.

Land uses

Current ownership of wetland: private / local government / another government /

unknown

Current land use: Agricultural -Grazing

Past land use: Agricultural Surrounding land use: Agricultural Existing
management: none

Fire history/regime: - Unknown

International, national or regional significance

Indicate whether the wetland is identified (permanent or interim) on one of the

following international, national or state registers or listings.

Conservation significance Y/N
Ramsar Convention on Wetlands (Ramsar 1971) N
Directory of Important Wetlands in Australia (Environment Australia 2001) N
Register of National Estate (Commonwealth of Australia 2007) N
Conservation Reserves for Western Australia Systems 1, 2, 3, 5 (Department of Conservation and N
Environment, 1976)

Conservation Reserves for Western Australia, The Darling System — System 6 (Department of N
Conservation and Environment, 1983)

A Systematic Overview of Environmental Values of the Wetlands, Rivers and Estuaries of the N
Busselton — Walpole Region (Pen 1997)

The Environmental Significance of Wetlands in the Perth to Bunbury Region (Le Provost et al. 1987) N
Bush Forever (Government of Western Australia 2000) N
Swan Bioplay (Environmental Protection Authority 2010) N
Environmental Protection (Swan Coastal Plain Lakes) Policy 1992 N
Environmental Protection (Western Swamp Tortoise Habitat) Policy Approval Order 2002 N
Conservation Estate (e.g. National Park, Nature Reserve, A Class Reserve) N
Other (list): N

38



Does the wetland retain the values for which it was originally registered or listed,
describe: No - the area described as REW, contains areas of pastureland.
Fauna

Note the presence (recorded or observed) or evidence of fauna in or surrounding the
wetland which is listed by the Commonwealth (e.g. Environment Protection and
Biodiversity Conservation Act 1999, CAMBA, Riobamba, JAMBA) or State (e.g.
Threatened or Specially Protected Fauna under the Wildlife Conservation Act 1950)
or Priority Fauna or Priority or Threatened Ecological Communities related to fauna
which are listed by DPaW.

Species / name [Significance |Observations Source of information

of ecological (e.g. EPBC |(e.g. population size, age, (e.g. observatory,

community Act, CAMBA) levidence, activities, habitat literature, DPaW, WA
requirements) Museum)

None noted

Scientific value

List any scientific values including geigerite or geo-conservation values (e.g.
important sediments or geological features, fossils, pollen records, stromatolites,
thrombolites, evidence of evolutionary processes, evidence of a change in climate,

unique flora or fauna adaptations) that the wetland may contain.

Scientific, geigerite or Significance and observations Source of information
geoconservation values (e.g. observatory,
literature, DPaW, WA

None noted

INone noted

Flora

Use aerial photography and a site visit to determine and confirm the condition of the
vegetation within and 50 metres surrounding the wetland. Using the scale outlined in
Appendix B, display the locations of the vegetation conditions in the attached map
and calculate their total area:

Vegetation condition Total area (%) within |Area (%) 50 metres

the wetland surrounding the wetland

Pristine
Excellent
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Very Good 52 20
Good 40
Degraded 48 30
Completely Degraded 10

Using this information, is the wetland dominated by vegetation in a good or better

condition: yes / no

What vegetation complex (Heddle et al. 1980) does the wetland belong to:

Predominantly Cullala Complex with areas of Wannamal Complex

Using the information sources outlined in Appendix B, what extent of the vegetation

complex is remaining on the Swan Coastal Plain (circle): <10 % / 10-30 % / >30 %

List any occurrences of Priority and Threatened Ecological Communities related to

flora and wetland systems which are known to occur within and 5 kilometres

surrounding the wetland. If they are located within or adjacent to the wetland display

their boundary in the attached map:

Name of ecological community

Significance

(e.g. priority,
threatened)

Observations
(e.g. condition,

area, habitat type)

Source of
information

(e.g. observatory,
literature, DPaW)

None

List any occurrences of Declared Rare flora or Priority flora known to occur within

and 1 kilometer surrounding the wetland and display their location in the attached

map:
Species Significance  [Population Observations (e.g. [Source of information (e.g.,
(e.g. Declared |measure habitat type, literature, DPaW, surveyed
Rare, Priority ((number, single flowering season) [population, Herbarium
1) record, record)
abundance
comment)
Banksia mimica (Summer T None Observed [None Observed NatureMap
Calyptorhynchus latirostris T None Observed [None Observed NatureMap
Banksia kippistiana var. 3 None Observed [None Observed NatureMap
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Isopogon drummondii 3 None Observed |None Observed NatureMap
Stylidium nonscandens 3 None Observed |None Observed NatureMap
Banksia chamaephyton 4 None Observed [None Observed NatureMap
Hypolaena robusta 4 None Observed |[None Observed NatureMap

Verticordia paludosa 4 None Observed |None Observed NatureMap

Note: Although the Priority flora are listed from Nature Map as occurring in
the area, only Anthotium junciforme is listed in the DPaW publication ‘Vascular
flora of Forrestdale Lake Nature Reserve’ Keighery G.J. (2002) — (Appendix 6)
Representativeness

Using the wetlands data outlined in section 4.3, Appendix D and available on

DPaW'’s website record the corresponding area:

% area

What is the % area of wetlands with the same classification assigned a [37.0 — Sumpland

Conservation management category on the Swan Coastal Plain

What is the % area of wetlands in the same consanguineous suite 34.0 - Sumpland

assigned a Conservation management category

What is the % area of wetlands with the same classification in the same [67.3 - Sumpland

consanguineous suite assigned a conservation management category

Is the wetland rare? (e.g. only wetland in its consanguineous suite, best wetland
example in its consanguineous suite or region, only Conservation management
category wetland in the consanguineous suite or region, primary saline wetland
within a consanguineous suite predominated by freshwater): No

Once the above preliminary desktop and site assessment questions are completed

the preliminary evaluation outlined in section 5.3 can commence.
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Appendix 4.

FULL SITE ASSESSMENT QUESTIONS

Answer the following site assessment questions after the desktop questions and
the preliminary evaluation has been completed and the wetland is required to be
evaluated using the secondary evaluation method. If the results of the preliminary
evaluation indicate that the wetland should be assigned a Conservation
management category, then it is only optional to complete the site assessment
questions. Once the site assessment questions have been completed the secondary
evaluation may commence.

Geomorphology

What geomorphic unit does the wetland belong to (e.g. Pinjarra Plain, Bassendean
Dune): Bassendean

Can all areas of the wetland be visited? Yes / no. Comment:

Describe the wetland’s surface soil (e.g. peat, quartz sand): Sandy loam, with
some clay

What is the slope of the wetland: flat / gentle undulations / steep banks: flat

Indicate whether any of the following human induced alterations have occurred to the

wetland’s geomorphology:

Human induced alterations 'Y/N - describe

fill

excavation

partition

alienation along boundaries

damming

structural control

mining

dredging

ZZ2ZZZ|<K\ZZZ2

drains

other Grazing

What extent (%) of the wetland’s geomorphology is altered (circle): <10/ 10-25 / 25-
50/ 50-75/ 75-90 />90
Compare the wetland’s geomorphology to other wetlands of the same type in the

same consanguineous suite domain. List any differences, similarities or unusual
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characteristics observed: The cleared area of the REW area is nearly completely
devoid of native plants. It is populated by several invasive weeds, including
grasses, lupines, cape weed and wetland species.

Additional notes:

Wetland processes

Identify the processes occurring in the wetland (e.g. sedimentological, hydrological,
geochemical). Identify whether they are inferred or observed: Limited processes,
Grazing pressures and weed infestation

To what extent have each of these processes been altered: negligible / low / medium
/ high / unknown. Describe:

Have alterations to the processes affected the wetland’s natural attributes and
functions: no / low impacts/ high impacts. Describe: Grazing over an extended
period and weed invasion have reduced the attributes of the wetland

Compare the wetland’s processes to other wetlands of the same type. List any
differences, similarities or unusual characteristics observed: This wetland, although
waterlogged, contained no native animals, other than grey Kangaroo, some
frogs were heard calling.

The wetland is: fresh (< 1000 mg/L) / hyposaline (1000 — 10 000 mg/L) / saline (10
000 — 100 000 mg/L) /hypersaline (>100 000 mg/L) / unknown

The wetland is: groundwater dependent / perched / both / unknown. State whether

inferred or based on data.

Did the wetland contain surface water at the time of the survey or evidence of
inundation: yes / no. Explain: No rains preceded the survey, some water was
found in the depressions.

Does the wetland contain artificial attributes and functions which contribute to the
hydrological cycle (e.g. detention basins, artificial drains or channels): yes / no.
Describe and map:

Linkages

Describe if the wetland is part of a hydrological link in a larger or more complex
system (e.g. wetland linked to estuary ecology, wetland linked to river system,
Beeliar Wetland Chain): Yes

Is the wetland part of an ecological linkage or wildlife corridor or, is it connected by
vegetation or waterways to other nearby bushlands or wetlands? If yes, describe: No
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Is a portion of the wetland vegetated and thus functions as a fragmented ecological

linkage or wildlife corridor? If yes, describe: Yes

Habitats

List any native fauna (e.g. frogs, oblong turtle) or flora (e.g. macrophytes, algae)

observed to be dependent on the wetland’s surface water:

Species

type)

Observations (e.g. form, population

size, location in the substrate, habitat

Crinia georgiana, Crinia glauertii

Heard calling

Is the wetland important for maintaining the genetic and ecological diversity in a

regional or local context? (circle): yes / no. Describe:

Describe whether the wetland supports or is likely to support fauna populations at a

vulnerable stage of their life cycle (e.g. turtle eggs, tadpoles) or provides a nursery

for fauna (e.g. nursery for cygnets): possibly

List or select from below the various habitats located within and 50 metres

surrounding the wetland:

large trees with trees with hollows dead wood low dense scattered

canopy shrubland shrubland

fringing scattered inundated submerged samphire/salt

sedges/rushes  sedges/rushes |[sedges/rushes |aquatic vegetationmarsh

seasonally mud flats shallow open deep open water |islands (natural or

inundated water man-made)

rocky outcrops  [sandy substrate heavy leaf litter  feral fauna thickets scrub
burrows

other: other: other: other: other:

Compare the wetland’s habitats to other habitats of wetlands of the same type,

consanguineous suite or the surrounding area. Describe any differences,

similarities or unusual

characteristics observed: a wetland of the same

classification in the same consanguineous suite was visited. The site was
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more mature, indicating that the subject site was the result of regrowth after

clearing.

Determine whether habitat diversity is the result of disturbance or natural complexity

(i.e. is the diversity evident in the wetland a result of disturbance, e.qg. fire generating

small holes and microhabitats, or sand wash into wetland margins generating new

peripheral habitats, or excavations and drains creating avifaunal and aquatic

environments by generating free standing water). Describe these habitat features:

Diversity in habitat was a result of natural complexity along with regrowth due

to periodic clearing for grazing..

Additional notes:

Confirm the occurrence or believed to be occurrence of Threatened or Priority

Ecological Communities, Declared Rare Flora and Priority Flora recorded during the

desktop assessment. Note any additional observations or occurrences and include

advice on search effort in any area of suitable habitat for these communities or

species:

List any significant flora confirmed to be present within the wetland or whether it is a

known location for significant flora.

Species

Observations (e.g. population’s

size, percentage cover,

Known (K) or new

(N) occurrence?

None Seen

List the dominant flora species located within the wetland in each growth form layer

and estimate them per cent cover in the wetland.

Growth form layer

Dominant species

Percentage cover (to the

nearest 10%)

Trees over 30 m

Trees 10-30 m Nuytsia floribunda 5
Trees under 10 m

Mallee over 8 m

Mallee under 8 m

Shrub over 2 m Melaleuca preissiana 10
Shrubs 1-2 m Melaleuca lissocarpha, Melaleuca spathulata 10
Shrubs under 1 m [Stirlingia latifolium 3
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Herbs Arctotheca calendula, Avena fatua, Brunonis (30
diandrus, Disa bracteole, Asphodelus sp.
Petrorhagia dubia, Wahlenbergia capensis,
Sonchus oleracea, Ursinia anthemoides and

Taraxacum officinalis.

Sedges/rushes

Grasses Kikuyu grass (Cenchrus clandestinus), Briza |20
major, Briza minor,

Open water 2

Bare ground 20

Other

List the most common weed species occurring in the wetland:

Lupinus cosentinii, Arctotheca calendula, Zantedeschia aethiopica, Romulea
rosacea, Briza major, Briza minor, Avena fatua, Brunonis diandrus, Disa bracteole,
Oxalis pes-capae, oxalis glabra, Asphodelus sp. Petrorhagia dubia, Wahlenbergia
capensis, Sonchus oleracea, Senecio vulgaris, Hypochaeris glabra, Ursinia
anthemoides and Taraxacum officinalis. Kikuyu grass (Cenchrus clandestinus)

Use aerial photography and the site visit to determine the percentage of the wetland
boundary, which is surrounded by land dominated by native vegetation. Describe
any observations: 100 — 75% / 75 — 50% / 50-10% / <10%

Using site observations, compare the diversity of native flora in the wetland to other
wetlands of the same type. List reference sites used. Does the wetland have a high
diversity of native flora: yes / no / similar Explain: Areas on the REW wetland are
largely grass and weed covered. The areas which are still intact have a good
diversity of flora, when compared to a similar wetland to the east (RE
Sumpland 13482)

Has the vegetation been changed by direct disturbance during the last 24 months?
For example, grazing, clearing, ploughing, fire: yes / no.

If yes, provide details, including information regarding the type of disturbance, extent
and nature of the impact to the vegetation e.g. continuous or periodic, and if periodic,
the last known occasion. Continuous grazing, ploughing over approx. 50%
Identify whether any form of clearing is legal. If yes, is regeneration evident? If

regeneration is not evident, outline the potential for regeneration and rehabilitation of
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vegetation if direct disturbance (a) continues and (b) ceases. The clearing was
legal, and some regeneration has occurred where a long period between
clearance has occured.

Has the flora diversity or composition changed due to human induced disturbances
other than direct impacts in the last 24 months? If yes, provide information. No
Fauna

Document all other observations of individuals and evidence (e.g. tracks and scats)
of native fauna species utilizing the wetland as a feeding, breeding, roosting or

refuge site.

Species Native / Observations (e.g. Source of information
introduced |habitat type, (e.g. observatory,
populations size, age) literature, DPaW, WA

Museum)

Grey Kangaroo

None seen

Does the wetland function or have the potential to function as an ecological refuge:
yes / not in the cleared areas..

Comment on whether fauna is residing in the wetland for feeding, breeding and
roosting purposes or if they migrate between other natural wetlands or bushlands.
There is a some likelihood of the wetland being used as a refuge for native
fauna, but on areas where there is very little cover this becomes unlikely. The
less disturbed areas may be used, as it has a relatively good cover and natural
plant composition.

Using site observations compare the fauna occurring in the wetland to other
wetlands of the same type. Does the wetland support a variety of fauna species

compared to the other wetlands: yes / no / similar?

Explain:

Large areas of the REW is degraded and consists of pasture land. Birds and
grey kangaroo are the only animals recorded during the visit and most of
these were found in the more vegetated areas.

Cultural
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Is the wetland identified (either interim or permanently) on a national (e.g. National
Heritage List), state (e.g. Heritage Council of Western Australia), regional or local
(e.g. Local Government Municipal Inventory of Heritage Places) heritage list: yes /
no.

Document all heritage values for the wetland and its immediate surrounds. Display
their location on the attached map. None

Is the wetland identified for its Aboriginal cultural value (interim or permanently) e.g.
by the Department of Aboriginal Affairs: yes / no

Document all the Aboriginal cultural value of the wetland and its immediate
surrounds. Display their location on the attached map: N/A

Are there any important social values of the wetland to the national, state, regional or
local community? (e.g. friends group, iconic picnic area): No

Select the passive and active recreational based activities, which currently or

potentially occur in or directly surrounding the wetland.

bird watching 4-wheel driving
bushwalking dog walking
_ - spiritual activities
wind sailing o . photography
e.g. meditation picnic
play equipment bike riding horse riding boating
swimming canoeing hunting fishing

Education and scientific

Is there a primary, secondary or tertiary institution or scientific agency which is
known or is previously known to use the wetland for educational or scientific
purposes: yes / no / unknown? Details:

Is there potential for the wetland to be used in the future for education by one of

these institutions: yes /no / unknown

48



Draft A methodology for the evaluation of specific wetland types on the Swan

Coastal Plain, Western Australia

Plane view of wetland

Scale = 1000m 100 200
I e
50 150 250m
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Cross—sectional view of

wetland
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Appendix 2: NatureMap Report 5km




NatureMap Species Report

Created By Guest user on 29/01/2015

Current Names Only Yes
Core Datasets Only Yes
Method 'By Circle!
Centre 115°57' 48" E,31°10'44" S
Buffer skm

Group By Conservation Status

Conservation Status Species Records
Non-conservation taxon 112 155
Priority 3 3 5
Priority 4 3 5
Rare or likely to become extinct 2 4
TOTAL 120 169
Name ID Species Name Naturalised Conservation Code 1EndemAc To Query
rea

Rare or likely to become extinct

1. 32211 Banksia mimica (Summer Honeypot) T
2. 24734 Calyptorhynchus latirostris (Carnaby's Cockatoo (short-billed black-cockatoo),
Carnaby's Cockatoo) T
Priority 3
& 32216 Banksia kippistiana var. paenepeccata P3
4. 2228 Isopogon drummondii P3
5. 7766 Stylidium nonscandens P3
Priority 4
6. 1810 Banksia chamaephyton (Fishbone Banksia) P4
7. 17622 Hypolaena robusta P4
8. 12446 Verticordia paludosa P4

Non-conservation taxon

9. 30033 Acacia saligna subsp. lindleyi
10. 24261 Acanthiza chrysorrhoa (Yellow-rumped Thornbill)
11. 24560 Acanthorhynchus superciliosus (Western Spinebill)
12. 24312 Anas gracilis (Grey Teal)
13. 24316 Anas superciliosa (Pacific Black Duck)
14. 11434 Anigozanthos humilis subsp. humilis
15. 24562 Anthochaera lunulata (Western Little Wattlebird)
16. 3692 Aotus procumbens
17. 24285 Aquila audax (Wedge-tailed Eagle)
18. 1264 Arnocrinum preissii
19. 25566 Artamus cinereus (Black-faced Woodswallow)
20. 6339 Astroloma xerophyllum
21. 32556 Banksia echinata
22. 32214 Banksia kippistiana
23. 11714 Banksia leptophylla var. leptophylla
24. 1835 Banksia micrantha
25. 32202 Banksia nivea (Honeypot Dryandra, Pudjarn)
26. 32163 Banksia platycarpa
27. 5390 Beaufortia purpurea
28. 42307 Cacomantis pallidus (Pallid Cuckoo)
29. 5460 Calytrix fraseri (Pink Summer Calytrix)
30. 5481 Calytrix sylvana
31. 760 Caustis dioica
32. 1133 Centrolepis pilosa
33. 24321 Chenonetta jubata (Australian Wood Duck, Wood Duck)
34. 25675 Colluricincla harmonica (Grey Shrike-thrush)
35, 15518 Conospermum filifolium subsp. filifolium
36. 1876 Conospermum incurvum (Plume Smokebush)
37. 6348 Conostephium pendulum (Pearl Flower)

Department of
Parks and Wildlife

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Name ID

6349
11826
1423
1436
11543
25568
25592
25595
7453
7454
15506
24470
13381
13216
11768
1643
1644
13949
5542
5616
25621
20483
25530
24443
2146
12234
24295
5108
5173
25734
24491
12741
5829
4010
945
6360
19579
20086
6444
25661
1239
6458
25654
24583
5958
5986
24407
8143
24618
25681
2272
24659
16874
1478
24596
5231
5244
24230
25614
12585
984
986
1002
1007
17551
4207
2316
7679
12846
20521

Species Name

Conostephium preissii

Conostylis aculeata subsp. aculeata
Conostylis aurea (Golden Conostylis)
Conostylis juncea

Conostylis teretifolia subsp. planescens
Coracina novaehollandiae (Black-faced Cuckoo-shrike)
Corvus coronoides (Australian Raven)
Cracticus tibicen (Australian Magpie)
Dampiera lindleyi

Dampiera linearis (Common Dampiera)
Daviesia incrassata subsp. teres

Dromaius novaehollandiae (Emu)

Drosera citrina

Drosera menziesii subsp. penicillaris

Drosera neesii subsp. neesii

Elythranthera brunonis (Purple Enamel Orchid)
Elythranthera emarginata (Pink Enamel Orchid)
Eremaea asterocarpa

Eremaea purpurea

Eucalyptus decurva (Slender Mallee)

Falco berigora (Brown Falcon)

Gastrolobium linearifolium

Gerygone fusca (Western Gerygone)

Grallina cyanoleuca (Magpie-lark)

Hakea costata (Ribbed Hakea)

Hakea spathulata

Haliastur sphenurus (Whistling Kite)

Hibbertia acerosa (Needle Leaved Guinea Flower)
Hibbertia subvaginata

Himantopus himantopus (Black-winged Stilt)
Hirundo neoxena (Welcome Swallow)
Hyalosperma cotula

Hypocalymma xanthopetalum

Jacksonia floribunda (Holly Pea)
Lepidosperma squamatum

Leucopogon australis (Spiked Beard-heath)
Leucopogon sp. Murdoch (M. Hislop 1037)
Leucopogon sp. Northern Scarp (M. Hislop 2233)
Leucopogon sprengelioides

Lichmera indistincta (Brown Honeyeater)
Lomandra preissii

Lysinema elegans

Malurus splendens (Splendid Fairy-wren)
Manorina flavigula (Yellow-throated Miner)
Melaleuca radula (Graceful Honeymyrtle)
Melaleuca urceolaris

Ocyphaps lophotes (Crested Pigeon)

Olearia paucidentata (Autumn Scrub Daisy)
Oreoica gutturalis (Crested Bellbird)
Pardalotus punctatus (Spotted Pardalote)
Persoonia rufiflora

Petroica goodenovii (Red-capped Robin)
Petrophile recurva

Phlebocarya ciliata

Phylidonyris novaehollandiae (New Holland Honeyeater)
Pimelea angustifolia (Narrow-leaved Pimelea)
Pimelea floribunda

Pseudomys albocinereus (Ash-grey Mouse)
Rhipidura leucophrys (Willie Wagtail)
Scaevola repens

Schoenus curvifolius

Schoenus efoliatus

Schoenus nanus (Tiny Bog Rush)

Schoenus pedicellatus

Sphaerolobium drummondii

Sphaerolobium medium

Stirlingia latifolia (Blueboy)

Stylidium adpressum (Trigger-on-stilts)
Stylidium albolilacinum

Stylidium rigidulum

Naturalised

Conservation Code ‘Endemic To Query
Area

Parks and

Department

t of
Wildiife
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Name ID Species Name Naturalised Conservation Code lEndem/i\c To Query
rea

108. 6476 Styphelia tenuiflora (Common Pinheath)

109. 2329 Synaphea spinulosa

110. 24331 Tadorna tadornoides (Australian Shelduck, Mountain Duck)
111. 4528 Tetratheca confertifolia

112. 11194 Thomasia glutinosa var. latifolia

113. 1320 Thysanotus asper (Hairy Fringe Lily)

114. 1338 Thysanotus manglesianus (Fringed Lily)

115. 1348 Thysanotus rectantherus

116. -12898 Venator immansueta

117. 7666 Verreauxia reinwardtii (Common Verreauxia)

118. 12411 Verticordia densiflora var. cespitosa

119. 10822 Verticordia nobilis

120. 25765 Zosterops lateralis (Grey-breasted White-eye, Silvereye)

Conservation Codes

T - Rare or likely to become extinct

X - Presumed extinct

IA - Protected under international agreement
S - Other specially protected fauna

1 - Priority 1

2 - Priority 2

3 - Priority 3

4 - Priority 4

5 - Priority 5

! For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

| Department of
) Parks and Wildiife n@um

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Appendix 3: Threatened and Priority Species




Threatened

Banksia mimica (A.S.George) A.R.Mast & K.R.Thiele
Summer HoneypotAustral.Syst.Bot. 20:68 (2007)

Conservation Code: Threatened Flora (Declared Rare Flora — Extant)
Naturalised Status: Native to Western Australia
Name Status: Current

Banksia mimica

A Province
Bioregion

* Record

@ Chedied

# In Review

® Unverifiable

Halls Creek

K_a rratha

Newman
»

.
Wiluna

Kalgoorlie

Esperancd o e

21/Dec/?015 Albany | |
2 WA Heranem

Brief Description

Prostrate, lignotuberous shrub, 0.15-0.4 m high. Fl. yellow-brown, Dec or Jan to Feb. White
or grey sand over laterite, sandy loam.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/32211
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=banksia&species=mimica&state=WA&type=all

Priority 3

Banksia kippistiana (Meisn.) A.R.Mast & K.R.Thiele var.
Kippistiana

Conservation Code: Not threatened
Naturalised Status: Native to Western Australia
Name Status: Current

Banksia kippistiana var. kippistiana

A Province
Bioregion
+ Record
2 Cheded
# In Review
* Unverifiable
Karratha
K

Halls Creek

Newman
-

.
Wiluna

Kalgoorlie

Perth -

a fan 400

| E—
WA Herbarkam

Esperance
21/Dec/2015 Albamy

Brief Description
Erect, prickly, non-lignotuberous shrub, 0.4-1.5 m high. Fl. yellow-cream, Aug to Oct. Sand,
laterite.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/32215
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=banksia&species=kippistiana&infrasp=kippistiana&state=WA&type=all

Isopogon drummondii Benth.
Fl.Austral. 5:344-345 (1870)

Conservation Code: Priority Three
Naturalised Status: Native to Western Australia

Name Status: Current
Isopogon drummoindii

A Provinee
Bioregion
* Record
2 Cheded
In Review
# Unverifiable
Karratha
K

Hallz Creek

Newm an
-
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Brief Description
Erect, lignotuberous shrub, 0.4-1 m high. FI. yellow/cream-yellow, Feb to Jun. White, grey or
yellow sand, often over laterite.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/2228
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=isopogon&species=drummondii&state=WA&type=all

Stylidium nonscandens Carlquist
Aliso 8:447-453 (1976)

Conservation Code: Priority Three
Naturalised Status: Native to Western Australia

Name Status: Current
Stylidium nonscandens
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Brief Description

Erect perennial, herb, 0.18-0.46 m high, Leaves in whorls, linear, 0.2-4.2 cm long, 0.4-1.2
mm wide, apex subacute to acute, margin entire, glabrous. Scape glabrous. Inflorescence
racemose. Fl. pink, Sep to Nov. Sand over laterite. Hillslopes and crests. Banksia woodland,
heath, mallee shrubland.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/7766
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=stylidium&species=nonscandens&state=WA&type=all

Priority 4

Banksia chamaephyton A.S.George Fishbone
BanksiaNuytsia 3:375-376 (1981)

Conservation Code: Priority Four
Naturalised Status: Native to Western Australia
Name Status: Current

Banksia chamaephyton
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Brief Description
Low, lignotuberous shrub, to 0.4 m high, up to 2 m wide. FI. cream & brown, Oct to Dec.
Grey or white sand over laterite.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/1810
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=banksia&species=chamaephyton&state=WA&type=all

Hypolaena robusta Meney & Pate
Telopea 6:653,Fig.3 (1996)

Conservation Code: Priority Four
Naturalised Status: Native to Western Australia

Name Status: Current

Brief Description
Dioecious rhizomatous, perennial, herb, ca 0.5 m high. FI. Sep to Oct. White sand.
Sandplains.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/17622
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=hypolaena&species=robusta&state=WA&type=all

Verticordia paludosa A.S.George
Nuytsia 7: 349, Fig.26 (1991)

Conservation Code: Priority Four
Naturalised Status: Native to Western Australia

Name Status: Current
Verticordia paludosa
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Brief Description
Erect shrub, 0.3-0.9 m high. Fl. pink-white, Jan to May. White/grey sand. Winter-wet flats.


https://florabase.dpaw.wa.gov.au/conservationtaxa
https://florabase.dpaw.wa.gov.au/search/current/12446
https://florabase.dpaw.wa.gov.au/search/specimen/?genus=verticordia&species=paludosa&state=WA&type=all

Appendix 4: Complete Species List




Flora Survey: Lot 7779 Wannamal Rd, Cullalla

Species

Family

Anarthria humilis Nees

Lyginia imberbis R.Br.

Thysanotus sparteus R.Br.

Allocasuarina campestris (Diels) L.A.S.Johnson
Burchardia congesta Lindl.

Lepidosperma pubisquameum Steud.
Mesomelaena tetragona (R.Br.) Benth.
Tetraria octandra (Nees) Kuk.

Hibbertia huegelii (Endl.) F.Muell.

Hibbertia hypericoides (DC.) Benth.

Hibbertia racemosa (Endl.) Gilg

Drosera erythrorhiza Lindl.

Drosera spilos N.G. Marchant & Lowrie
Conostephium pendulum Benth.

Leucopogon conostephioides DC.

Lysinema pentapetalum R.Br.

Conostephium pendulum Benth.

Leucopogon propinquus R.Br.

Gastrolobium linearifolium G.Chandler & Crisp
Acacia pulchella R.Br.

Bossiaea eriocarpa Benth.
Daviesia triflora Crisp

Gompholobium scabrum Sm.
Jacksonia floribunda EndlI.
Dampiera alata Lindl.
Dampiera trigona R. Br.
Lechenauiltia biloba Lindl.
Lechenaultia expansa R.Br.

Anarthriaceae D.F.Cutler & Airy Shaw
Anarthriaceae D.F.Cutler & Airy Shaw

Asparagaceae Juss.
Casuarinaceae R. Br.
Colchicaceae DC.
Cyperaceae Juss.
Cyperaceae Juss.
Cyperaceae Juss.
Dilleniaceae Salisb.
Dilleniaceae Salisb.
Dilleniaceae Salisb.
Droseraceae Salisb.
Droseraceae Salisb.
Ericaceae Juss.
Ericaceae Juss.
Ericaceae Juss.
Ericaceae Juss.
Ericaceae Juss.
Fabaceae Lindl.
Fabaceae Lindl.

Fabaceae Lindl.
Fabaceae Lindl.

Fabaceae Lindl.
Fabaceae Lindl.
Goodeniaceae R. Br.
Goodeniaceae R. Br.
Goodeniaceae R. Br.
Goodeniaceae R. Br.

Haemodoraceae R. Br.
Haemodoraceae R. Br.

Anigozanthos humilis Lindl.

Conostylis aculeata R.Br.
Conostylis setigera R.Br. Haemodoraceae R. Br.
Patersonia occidentalis R.Br. Iridaceae Juss.

Hemiandra pungens R.Br. Lamiaceae Martinov

Lamiaceae Martinov
Myrtaceae Juss.

Hemiphora bartlingii (Lehm.) B.J.Conn & Henwood
Calytrix flavescens A.Cunn.

Calytrix fraseri A.Cunn. Myrtaceae Juss.
Eremaea pauciflora (Endl.) Druce Myrtaceae Juss.

Eucalyptus absita Grayling & Brooker Badgingarra Box Myrtaceae Juss.

Integrating Resource Management



Flora Survey: Lot 7779 Wannamal Rd, Cullalla

Complete species list at the site. Continued.

Species

Family

Eucalyptus todtiana F.Muell.

Melaleuca seriata Lindl.

Verticordia nitens (Lindl.) Endl.

Verticordia paludosa A.S.George

Pterostylis vittata Lindl. Banded Greenhood
Thelymitra campanulata Lindl.

Adenanthos cygnorum Diels

Banksia attenuata R.Br.

Banksia ilicifolia R.Br.

Banksia menziesii R.Br.

Banksia sphaerocarpa R.Br. var. sphaerocarpa
Conospermum boreale E.M.Benn.
Conospermum filifolium Meisn. subsp. filifolium
Grevillea althoferorum Olde & Marriott

Hakea lissocarpha R.Br.

Leucopogon sprengelioides Sond.

Petrophile linearis R.Br.

Stirlingia latifolia (R.Br.) Steud

Synaphea spinulosa subsp. spinulosa
Desmocladus flexuosus (R.Br.) B.G.Briggs & L.A.S.Johnson
Boronia ramosa subsp. anethifolia

Philotheca spicata (A.Rich.) Paul G.Wilson
Stylidium schoenoides DC.

Stylidium adpressum Benth.

Stylidium araeophyllum Wege Stilt Walker
Chamaescilla corymbosa (R.Br.) Benth.
Xanthorrea preisii

Myrtaceae Juss.
Myrtaceae Juss.
Myrtaceae Juss.
Myrtaceae Juss.
Orchidaceae Juss.
Orchidaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.
Proteaceae Juss.

Restionaceae R. Br.

Rutaceae Juss.
Rutaceae Juss.
Stylidiaceae R. Br.
Stylidiaceae R. Br.
Stylidiaceae R. Br.

Xanthorrhoeaceae Dumort.
Xanthorrhoeaceae Dumort.

Total number of species: 65
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	Threatened
	Banksia mimica (A.S.George) A.R.Mast & K.R.Thiele Summer HoneypotAustral.Syst.Bot. 20:68 (2007)
	Brief Description  Prostrate, lignotuberous shrub, 0.15-0.4 m high. Fl. yellow-brown, Dec or Jan to Feb. White or grey sand over laterite, sandy loam.

	Priority 3
	Banksia kippistiana (Meisn.) A.R.Mast & K.R.Thiele var. kippistiana
	Brief Description  Erect, prickly, non-lignotuberous shrub, 0.4-1.5 m high. Fl. yellow-cream, Aug to Oct. Sand, laterite.

	Isopogon drummondii Benth.  Fl.Austral. 5:344-345 (1870)
	Brief Description  Erect, lignotuberous shrub, 0.4-1 m high. Fl. yellow/cream-yellow, Feb to Jun. White, grey or yellow sand, often over laterite.

	Stylidium nonscandens Carlquist  Aliso 8:447-453 (1976)
	Brief Description  Erect perennial, herb, 0.18-0.46 m high, Leaves in whorls, linear, 0.2-4.2 cm long, 0.4-1.2 mm wide, apex subacute to acute, margin entire, glabrous. Scape glabrous. Inflorescence racemose. Fl. pink, Sep to Nov. Sand over laterite. ...

	Priority 4
	Banksia chamaephyton A.S.George Fishbone BanksiaNuytsia 3:375-376 (1981)
	Brief Description  Low, lignotuberous shrub, to 0.4 m high, up to 2 m wide. Fl. cream & brown, Oct to Dec. Grey or white sand over laterite.

	Hypolaena robusta Meney & Pate  Telopea 6:653,Fig.3 (1996)
	Brief Description  Dioecious rhizomatous, perennial, herb, ca 0.5 m high. Fl. Sep to Oct. White sand. Sandplains.

	Verticordia paludosa A.S.George  Nuytsia 7: 349, Fig.26 (1991)
	Brief Description  Erect shrub, 0.3-0.9 m high. Fl. pink-white, Jan to May. White/grey sand. Winter-wet flats.




