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Executive Summary

The City of Kwinana (the City) is a thriving and expanding local government area located
approximately 25 km south of the Perth Central Business District and contains diverse land uses
including heavy industry, urban residential, rural and commercial areas. The City has grown
rapidly from a population of 23,986 in 2006 to an estimated residential population of 41,866

in 2017 (City of Kwinana 2018) and has the second fastest growing population within any local
government area within Western Australia (City of Kwinana 2021c). Kwinana’s population is
anticipated to grow by approximately 45,000 additional people and 15,000 new dwellings over
the next 15 years (City of Kwinana 2021a). By 2036, the population of Kwinana is expected to
be approximately 85,000 people. Due to the anticipated population growth and residential land
and housing requirements, the conservation and protection of biodiversity must be a priority,
so that current and future generations can appreciate existing natural environments and
biodiversity.

The south-west of Western Australia is one of 36 global biodiversity hotspots, with high levels of
species endemism. Biodiversity underpins the ecological processes necessary for maintaining
marine and estuarine quality, soil fertility and clean fresh water and air (City of Kwinana

2019) and is a fundamental quality and character of the landscape, provides recreational
opportunities, aesthetic value and cultural identity (City of Kwinana 2019).

The City of Kwinana contains a variety of landforms including dune systems from Kwinana
Beach, wetlands including “The Spectacles” and extends out into the Bassendean Dune system
east of the Kwinana Freeway containing the Banksia Woodlands of the Swan Coastal Plain
Threatened Ecological Community (TEC) (City of Kwinana 2018). A total of seven Commonwealth
or State-listed TECs occur within the City, as well as two Priority Ecological Communities (PECs).
Numerous Department of Biodiversity Conservation and Attractions (DBCA) Managed Reserves
and Regional Parks (Beeliar and Jandakot Regional Parks), as well as 11 Bush Forever sites occur
within the City.

Numerous factors threaten biodiversity within the City, including:

+ weed invasion

+ fragmentation of remnant vegetation and habitat loss through land clearing
+ poor land-use planning and development

+ altered hydrology and erosion

+ pathogens

+ feral animals preying on native animals and reducing habitat (loss of nesting hollows to more
aggressive introduced birds and feral bees)

+ degradation of natural areas through illegal dumping, vandalism of native flora during wood
collection, off road motor bikes and 4WD vehicles

+ global and regional threats such as climate change.

The City of Kwinana's Draft Local Planning Strategy (2021a) recommended the preparation of
this Local Biodiversity Strategy (LBS) to provide a framework for the protection and management
of significant local natural areas (LNAs) within the City, in addition to those already set aside

for protection by the State Government. The LBS was developed in response to the continuing
decline of natural environments and native biodiversity (Ironbark Environmental 2017).
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The City’s LBS outlines strategic directions and actions, with the vision to ‘Prioritise, protect
and enhance the City's natural areas’. The LBS has been developed to achieve the City’s vision
through the following strategic directions:

1. Increase the protection status of significant biodiversity in the City, including on local
government managed or owned lands, and on private land.

2. Appropriately manage LNAs to reduce identified threats.

3. Increase the viability and resilience of LNAs by establishing or enhancing buffers and regional
and local ecological linkages.

4. Achieve long-term community engagement in local biodiversity management.

5. Embed the consideration of biodiversity as standard in all decisions and activities of the City.

LOCAL BIODIVERSITY STRATEGY

1 Introduction

1.1 BIODIVERSITY

Biodiversity can be described as the variety of all living things such as plants, animals, micro-
organisms, the genetic information they contain and the ecosystems they form, which exists at
three main levels (Australian Museum 2021):

Genetic diversity - the variety of genetic information contained in all living things which varies
within and between populations of organisms comprising single species or wider groups.

Species diversity - the variety of species on Earth.

Ecosystem diversity - the variety of the Earth’s habitats, ecosystems and ecological processes
(National Biodiversity Strategy Review Task Group 2009).

The southwest of Western Australia is one of 36 global biodiversity hotspots with high levels

of species endemism and loss of habitat. To qualify as a biodiversity hotspot, at least 1,500
vascular flora species must be endemic and 30% or less of its original native vegetation remains
(Conservation International 2021). There are 812 genera from 232 flora plant families (Gioia
2010) which are endemic to southwest Western Australia, where many species have restricted
distributions and species and subspecies are still to be described (Hopper and Gioia 2004).

Approximately 34.77% of the original extent of native vegetation remains within the City of
Kwinana, with only 3.77% under formal protection.

Why Conserve and Protect Biodiversity?
Conservation has been defined by the World Conservation Strategy (IUCN 1980) as:

“The management of human use of the biosphere so that it may yield the greatest sustainable
benefit to present generations while maintaining its potential to meet the needs and aspirations
of future generations.”

Biodiversity conservation and protection can be influenced by underlying human influences
and philosophies or ethical positions that can differ between individuals, communities and
organisations (Lindenmayer and Burgman 2005). These values and ethical positions are
summarised in Table 1.

Table 1 - Values and Ethical Positions in Relation to Biodiversity Conservation (Lindenmayer and
Burgman 2005)
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Utilitarian Value
Consumptive value
Productive use value
Service value
Scientific and educational value
Cultural, spiritual, experiential and existence value
Aesthetic, recreational and tourist use

Intrinsic Value
Ecocentric ethic
Biocentric ethic

Futuristic Option Value

«  Future discoveries of utilitarian and/or intrinsic value

Precautionary Principle

Ecosystem services are processes by which natural ecosystems sustain human life and include,
but are not limited to, producing goods and services (DEWHA 2009). These services and
processes can be further broadly categorised as:

* Production of goods: e.g., food, pharmaceuticals, durable materials, energy, industrial products
and genetic resources

* Regenerative process: e.g., cycling and filtration processes
« Stabilisation processes: e.g., coastal and riverbank stability and the control of pest species
* Life-fulfilling processes: e.g., aesthetic beauty and serenity

* Preservation of future options: e.g., new goods and services awaiting discovery (Lovett et al., 2004).

As well as providing these services, natural environments that are relatively undisturbed can
add to scientific and educational value. For example, students understanding a wetland as

a natural ecosystem in a practical sense. There may also be areas or sites of spiritual and
cultural significance for indigenous people. Even the existence of natural areas and high level
of biodiversity in these areas may provide aesthetic, recreational and tourist appeal that both
provides conservation and protection of biodiversity as well as contributes to the economy
through tourism (Lindenmayer and Burgman 2005).

Conservation and protection of biodiversity at any scale, including Global, National, State, and

Local should be a priority. At a local level the importance is more relevant as it is happening in
our own backyard, and we can see we are making a difference (Ironbark Environmental 2007).
Due to this, the City prepared a Local Biodiversity Strategy (LBS) and revised it so that current

and future generations can appreciate the existing natural environment and biodiversity.

LOCAL BIODIVERSITY STRATEGY

1.2 LOCAL BIODIVERSITY STRATEGY

1.2.1 Context

The City of Kwinana developed the first stage of their LBS which was prepared by Ironbark
Environmental in 2007. The LBS followed the biodiversity planning guidelines prepared by the
Western Australian Local Government Association (WALGA) supported by the State Government
(Del Marco et. al. 2004). Ironbark Environmental was commissioned to prepare a paper, ‘Natural
Area Conservation in the City of Kwinana Paper’ (NACKP) in 2013, which reviewed and updated
key components of the City's LBS and was incorporated into the City's Draft Local Planning
Strategy (LPS) (City of Kwinana 2021a; 2021b).

1.2.2 Importance of a Local Biodiversity Strategy

A biodiversity strategy is developed in response to the continuing decline of natural
environments and native biodiversity, with the overall goal to recover and conserve the

existing biodiversity and environment. An LBS allows for a more detailed focus on the natural
environment that exists within the City’s municipality (Ironbark Environmental 2007). The
previous strategy provided an overarching set of goals and targets summarised in an action plan
at a local level to benefit both the environment and local community and allowed for community
contribution in the decision-making process and identification of LNAs they consider important
for current and future conservation and preservation (Ironbark Environmental 2007).

1.2.3 Strategy Framework

A LBS is a local planning policy that has been developed in accordance with the Local
Government Biodiversity Planning Guidelines (Del Marco et. al. 2004) designed to identify and
prioritise local natural areas (LNAs) for conservation. It also meets the requirements of a local
bushland protection strategy, as referred to in State Planning Policy 2.8 (Government of Western
Australia 2010).

A LBS will inform the LPS, and the LPS will in-turn inform the LBS, in relation to the potential
issues associated with the City’s biodiversity values and LNAs and provide guidance to the
future conservation, preservation, and environmental management (City of Kwinana 2019).
These documents in current existence, and all other relevant statutory requirements related to
biodiversity conservation within the City are discussed in detail in Section 2.

This LBS forms part of the City's vision, where from a community’s perspective it's “a unique
and liveable City, celebrated for, and connected by, its diverse community, natural beauty and
economic opportunities” and from a planning view, “effective planning today, helps to shape
the Kwinana of tomorrow”. Both visions will ensure any future planning and directions for the
City incorporate biodiversity conservation, with an increase in community awareness of their
surroundings and environment.

A vision for biodiversity protection and conservation has been developed as the basis of this
LBS, and in support of this vision, strategic directions have been derived, with strategic actions
determined in order to achieve each of the strategic directions.

The framework for this LBS is designed to update and complement past strategies and relevant
City documents relating to the protection of its natural environment and biodiversity. The LBS
methodology utilised to develop this framework is broadly summarised in Figure 1.
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Review- Previous-Draft- Local-Biodiversity-
strategyT 1.2.4 Local Natural Areas

LNAs are defined as natural areas excluding the DBCA Managed Estate, Regional Parks and
Bush Forever sites (Del Marco et al. 2004). They are areas the City has greatest control of and
influence over (Ironbark Environmental 2007). The City's LNAs include bushland, wetlands,
Up-to-date-information-sourced-to- foreshores, coastal areas and any areas in a near-natural state with native species, excluding
determine-biodiversity-features-and- Bush Forever sites, DBCA managed lands, and Regional Parks. The LNAs within the City are

presented in Figure 2. As these areas are the responsibility of the City, and where there are
opportunities to protect and enhance biodiversity, the LBS will help identify them and achieve
the vision of the LBS. Achievement of the vision will be via the implementation of strategic
actions, which have been formulated based on prioritised LNAs. The LNAs have been prioritised
in reference to categories developed by Del Marco et al. (2004). The prioritisation process is
Spatial-analysis-to-determine-the- discussed in more detail in Section 5.

location-and-extent-of-biodiversity-

remnant-vegetation-within-the-City1

3 : The City of Kwinana comprises a total area of 12,005.68 ha. Of this, 4,174.62 ha (34.77%) of the
features,-remnant-vegetation-and- pre-European extent of vegetation currently remains. A summary of the remaining vegetation
ecological-corridors-within-the-CityT extent by administrative planning categories is presented in Table 2.

Table 2 - Summary of Remaining Vegetation in the City

3 = Administrative Planning Category Area (ha) % of Total
Local-Matural- Areas-were-identified

Total City Area 12,005.68 100

Urban/Non-vegetated area 7,831.06 65.23

A rﬁnge-ﬂf-ﬂ—uch:-rs- aﬁedirlg-bicrdih'ersit} = 2020 Native vegetation extent 4,174.62 3477

retention-including-viability-and- Bush Forever 2,378.90 19.81
connectivity-were-consideredt DBCA Conservation Estate 915.30 7.62
Existing City Managed Reserves 419.45 3.49

Local Natural Areas 2,140.70 17.83

Local Natural Areas (excluding existing City Managed
Reserves and current residential development areas)

‘Ecological-Criteria™-were-developed-to- 1,941.04 16.17

determine-factors-for-priontisation

Prionty-rating-was-assigned-to-Local
Matural-Areas-of-High-Conservation-
valuel

Strategic-directions-and-actions-were-
developed-to-achieve-the-vision;-to-
prionitise -protect-and-enhance-the City's-
natural-areast

Figure-1-—-Methodology-for-Development-of-the-LEST
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Figure 2 - LNAs in the City of Kwinana
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2 Legislation, Policies and Plans
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2.1 LEGISLATION

In Western Australia, biodiversity conservation and protection of the natural environment is
achieved through a hierarchy of legislation, policy, and planning frameworks. Both statutory
and non-statutory planning processes and tools address matters in relation to the retention of
remnant vegetation, protection of flora and fauna species, and management of their habitats.
This LBS draws upon existing legislative and government policies across National, State and
Local levels that are summarised below (Table 3).

Table 3 - Summary of Legislative, Policy, and Planning Frameworks

Goyerr\ment SEUER .Mec.hamsms/ Key Strategic, Policy, and Planning Documents
Jurisdiction Legislation

« National Local Government Biodiversity Strategy
(Berwick and Thorman 1999)

+ National Objectives and Targets for Biodiversity

_ *  Environment Protection and Conservation 2001-2005 (Commonwealth of
National Biodiversity Conservation Act Australia 2001)
1999 (EPBC Act)

« Australia’s Strategy for Nature 2019-2030
(Commonwealth of Australia 2019)

+ National Wildlife Corridors Plan 2012 (DESWPC 2012)
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Goyerr)ment Statutory 'Mec'hamsms/ Key Strategic, Policy, and Planning Documents
Jurisdiction Legislation

A 100-year Biodiversity Conservation Strategy for
Western Australia DRAFT Phase One: Blueprint to the
Bicentenary in 2029 (DEC 2006)

Perth and Peel @ 3.5 Million: Environmental Impacts,
Risk and Remedies (EPA 2015)

South Metropolitan Peel Sub-Regional Planning
Framework (DPLH 2018)

Bush Forever - Volume 1: Policies, Principles and
Processes and Bush Forever - Volume 2: Directory of
Bush Forever sites (Government of Western Australia
2000a & 2000b)

WA Environmental Offsets Policy and Guidelines

) ) (Government of Western Australia 2011 & 2014)
Environmental Protection Act

1986 (EP Act) Wetlands Conservation Policy for Western Australia
) (Department of Conservation and Land Management

Conservation and Land 1997)

Management Act 1984 (CALM ) )

Act) Metropolitan Region Scheme (WAPC 1984/2014)

Wildlife Conservation Act 1950 Towards Establishing a Green Network (South West
State (WC Act) Group 2014)

Planning and Development Act State Planning Policy 2.0 - Environment and Natural

2005 (PD Act) Resources Policy

Biodliversity Conservation Act State Planning Policy 2.1 - The Peel-Harvey Coastal

2016 (BC Act) Plain Catchment

Soil and Land Conservation Act State Planning Policy 2.3 - Jandakot Groundwater
1945 (SLC Act) Protection
State Planning Policy 2.4 - Basic Raw Materials

State Planning Policy 2.5 - Rural Planning
State Planning Policy 2.6 - State Coastal Planning

State Planning Policy 2.7 - Public Drinking Water
Source

State Planning Policy 2.8 - Bushland Policy for the
Perth Metropolitan Region

State Planning Policy 2.9 - Water Resources

State Planning Policy 3.0 - Urban Growth and
Settlement

State Planning Policy 4.1 - State Industrial Buffer

Local Government Biodiversity Planning Guidelines for
Local Perth Metropolitan Region (Del Marco et al. 2004)

City of Kwinana Local Planning Scheme No. 2 (1992)

LOCAL BIODIVERSITY STRATEGY

2.2 CITY OF KWINANA

The City has prepared policies, and strategic and planning documents that identify and address
biodiversity, planning and operational aspects, as well as how to implement and monitor

the progress and changes across the municipality (listed in Table 3). In addition to the LBS,
other relevant documents address the protection and conservation of biodiversity and the
management of LNAs and native vegetation within the local area.

2.2.1 City of Kwinana Draft Local Planning Strategy 2021-2036

The City’s Local Planning Strategy (LPS) (2021a) indicates that the key element in relation to
liveability, character, resilience and sustainable development is the environment. The key
environmental directions are to:

Enhance tree canopy cover to cool residential streets and open spaces during extreme heat,
provide shade to encourage walking and cycling, create leafy neighbourhoods, and enhance
local biodiversity

Identify ecological linkages which link locally and regionally significant LNAs and provide
stepping-stones for flora and fauna. These linkages would support the ongoing management of
regional sites and provide opportunities for integrated walking trails with interpretive signage

To identify, permanently protect and enhance Kwinana'’s natural environment which is critical to
the maintenance of ecological processes and biodiversity

Promote planning measures that encourage climate change adaptation and mitigation to ensure
our communities are both resilient and liveable.

From these directions, 16 strategic actions have been proposed over the course of the Planning
Strategy and shall be ongoing for future generations. One of these actions is the preparation
of a Local Biodiversity Strategy (this document) which prioritises LNAs requiring conservation
and protects significant landscape features and ecological linkages. In addition, as indicated
above, Western Australia is vulnerable to climate change impacts and the City has recognised its
responsibility to act through the adoption of the Climate Change Plan 2021 - 2026.

2.2.2 City of Kwinana Strategic Community Plan 2021-2031

The City’s Strategic Community Plan through community engagement has assisted in the
development of new strategic directions with the central vision of:

“A unique and liveable City, celebrated for and connected by, its diverse community, natural
beauty and economic opportunities”.

In relation to the environment, the community outcome identified is to have ‘a naturally
beautiful environment that is enhanced and protected’. Strategic objectives to implement this
outcome are to:

+ Retain and improve our streetscapes and open spaces, preserving the trees and greenery that
makes Kwinana unique

* Maintain and enhance our beautiful, natural environment through sustainable protection and
conservation.

Activities such as coastal planting and implementing measures which includes community
engagement to improve satisfaction with conservation, land and environmental management
will assist with driving the strategies and plans summarised in Table 4, helping to achieve both
the environmental outcomes and related strategic objectives.
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Table 4 - City of Kwinana Key Policies, Strategies and Planning Documents

Key Policies, Strategies and Planning Document

Town of Kwinana Local Planning Scheme No. 2

Town of Kwinana Local Planning Scheme No. 3

City of Kwinana Policy - -Development within Special Rural Zones 2001

City of Kwinana Local Planning Policy No. 1 - Landscape Feature and Tree Retention
City of Kwinana Local Planning Policy No. 2 - Streetscapes

City of Kwinana Local Planning Policy No. 3 - Bollard Bulrush Landscape Masterplan
A Future for Kwinana's Natural Areas, Draft Report: Technical Version 2007
Town of Kwinana Bushland Masterplan 2006-2011

Natural Area Conservation in the City of Kwinana 2013

City of Kwinana Local Biodiversity Study 2019

City of Kwinana Natural Areas Management Plan 2014-2024

City of Kwinana Climate Change Mitigation and Adaptation Plan 2015-2020
City of Kwinana Sustainable Water Management Plan 2018

City of Kwinana Strategic Community Plan 2021-2031

City of Kwinana Draft Local Planning Strategy 2021-2036

Waste Plan

Waste Education Plan

Environmental Education Plan

Climate Change Plan

Landscape Strategy

Sustainable Water Management Plan

Kwinana Local Emergency Management Plan

Calista Oval Management Plan

Mosquito and Midge Management Plan
2.2.3 Town of Kwinana Local Planning Scheme No. 2 and No. 3

Throughout this document, the Town of Kwinana Local Planning Scheme No. 2 and No. 3 will
be referred to as the Scheme to prevent confusion with the LPS. Of the five objectives for the
Scheme, one is related to the environment, which is; ‘introducing measures by which places of
natural beauty and places of historic or scientific interest may be conserved'.

Land reserved under the Scheme for local government purposes is known as a Local Reserve’,
and any potential development may require planning approval from the local government under
the Scheme. The Scheme area is covered by Policy and Development Areas and Zones, where
each Policy Area is the subject of a Policy Statement that establishes broad land use objectives
as a guide to future decisions concerning subdivision, development and zoning. Twenty-two
Policy Areas exist within the municipality and each makes reference, where applicable, to

the protection and conservation of LNAs and reducing any potential impacts on the natural
environment e.g. for Area 5 - The Spectacles, the Policy Area states that “the landscape amenity
of the Spectacles Wetlands shall be conserved”.

LOCAL BIODIVERSITY STRATEGY

2.2.4 City of Kwinana Policy - Development within Special Rural Zones

The City of Kwinana Policy - Development within Special Rural Zones (2001) provides guidance
to ensure that the use and development within Special Rural Zones is in a manner appropriate
to the intentions of the zoning, has minimal impact on neighbouring properties and the
environment, and provides guidelines for the protection and rehabilitation of remnant
vegetation.

2.3 RETENTION OF VEGETATION

The Local Government Biodiversity Planning Guidelines for the Perth Metropolitan Region (Del
Marco et al. 2004) identified nine guiding principles for conservation and biodiversity planning
that are supported by legislation, policy, and research. One of the guiding principles is: the
retention of at least 30% of the pre-European extent of each ecological community is required to
prevent an exponential loss of species and failure of ecosystem processes (Del Marco et al. 2004)
(Figure 3).

The National Objectives and Targets for Biodiversity Conservation 2001-2005 (Commonwealth of
Australia 2001) also recognise that the retention of 30% or more of the pre-European extent of
each ecological community is necessary if Australia’s biodiversity is to be protected.

The retention of original vegetation requires adequate representation of the ecological
communities across different landscapes, ecosystems, and among various groups of organisms
to maintain sustainable levels of biodiversity. It has been identified that the acceleration of
biodiversity decline appears to be caused by habitat fragmentation and becomes significantly
greater once the vegetation community drops below the 30% threshold (Miles 2001).
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3.1 VEGETATION

The City of Kwinana vegetation has been broadly characterised by Beard (1990). The Beard
(1990) vegetation associations supported by the City of Kwinana and the remaining extent across
a range of contexts are presented in Table 5 and spatially in Figure 4.

30% Thresheld
10% Threshold
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Figure 3 - Biodiversity Loss in Relation to Native Vegetation Loss (Smith and Siversten 2001)
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Table 5 - Pre-European Vegetation within the City of Kwinana (Beard 1990, DBCA 2019)

Extent

Swan
Coastal
Plain

City of
Kwinana

Veg.
Associa

tion
No.

51

968

998

1001

3048

51

968

998

1001

3048

Broad Vegetation
Description

Medium woodland; tuart &
jarrah

Sedgeland; reed swamps,
occasionally with heath

Medium woodland; jarrah,
marri & wandoo

Medium woodland; tuart

Medium very sparse wood-
land; jarrah, with low wood-
land; banksia & casuarina

Shrublands; scrub-heath on
the Swan Coastal Plain

Medium woodland; tuart &
jarrah

Sedgeland; reed swamps,
occasionally with heath

Medium woodland;
jarrah, marri & wandoo

Medium woodland; tuart

Medium very sparse wood-
land; jarrah, with low wood-
land; banksia & casuarina

Shrublands; scrub-heath on
the Swan Coastal Plain

*Proportion of pre-European extent

Adequate levels of protection are based on widely accepted thresholds relating to original pre-
European extent of vegetation remaining. A number of vegetation associations represented in
the City of Kwinana are not currently adequately protected. All of the vegetation associations
occurring within the City of Kwinana, currently have less than 10% of the original extent

Pre

European
DA GE)]

56,343.01

1,838.70

136,188.20

50,867.50

57,410.23

10,418.06

1,477.48

151.17

52.80

4,307.81

4,694.17

1,328.25

Current

Extent (ha)

13,362.25

965.37

9,017.32

18,492.32

12,660.76

3,043.13

547.36

139.53

13.08

1,479.46

1,745.29

176.51

% Pre
European
Extent
Remaining | Managed

23.72

52.50

6.62

36.35

22.05

29.21

37.05

92.30

24.77

34.34

37.18

13.29
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Figure 4 - Original and Current Extent of Pre-European Vegetation in the City of Kwinana

%
Current
Extent
in DBCA

Lands*

9.45

2.75

1.43

17.70

3.13

8.22

9.34

0.73

1.20
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occurring within DBCA Managed Lands within the City.

0 438 5. 33 - km ] . Legend P

GOA 4 7 MGA Tore 50 o :::.:.Ir:‘n.'::::::,-"-.. = :"'"' b F'# ;JEUSED
Figure 4 - Original and Currént —48 UISIUN
Extent of Pre-European Vegetation R SOnEUI
in the City of Kwinana o

CORIHIT 3 b B0




,I 6 City of Kwinana LOCAL BIODIVERSITY STRATEGY ,I 7

Further to vegetation associations (Beard 1990) as discussed above, vegetation complexes Extent |Vegetation
have also been defined by Heddle et al. (1980) and are based on vegetation in association with Complex
landforms and underlying geology. The seven vegetation complexes within the City of Kwinana
are described in Table 6 and presented in Figure 5.

Description Pre Current | %
European | Extent
DA GEIREGE))

Remaining*

Vegetation ranges from woodland

Table 6 - Vegetation Complexes within the City of Kwinana (Heddle et al. 1980) Bassendean  of Eucalyptus marginata (Jarrah) -

Cont1pllex —d AIIBIoc?(sgar|na frastenlana (Shedolak)d : 4.678.84 174109 37.21
Extent | Vegetation Description Pre Current % centratan - banksia species to low woodand o
Complex European | Extent south Melaleuca species, and sedgelands on
P P Remaining* the moister sites.

Extent (ha) | (ha)

Vegetation ranges from woodland MOSEIE @i eiEe eIl @1 EUEslyaius

; Cottesloe gomphocephala (Tuart) and open forest
Bassendean of Eucalyptus marginata (Jarrah) - complex - of Eucalyptus gomphocephala (Tuart) -
Complex - Allocasuarina fraseriana (Sheoak) ; . 3,789.77 1,269.91 33.51
: . 87,476.26  23,508.66 26.87 central and Eucalyptus marginata (Jarrah) - Corymbia
centraland - Banksia species to low woodland of © -
. 2  south calophylla (Marri); closed heath on the
south Melaleuca species, and sedgelands on = Limestone outcrons
the moister sites. % ps.
: < A mixture of open forest to tall open
ilesaic of wioed [z e of Bucalypius G forest of Corymbia calophylla (Marri)
Cottesloe gomphocephala (Tuart) and open forest g
complex - of Eucalyptus gomphocephala (Tuart) - = - Eucalyptus wandoa (Wandoo) -
P yptus gomp P . 45,299.61 14,567.87 32.16 = Eucalyptus marginata (Jarrah) and
central and Eucalyptus marginata (Jarrah) - Corymbia woodland of Eucalyptus wandoo
south C?'°phy”a (Marri); closed heath on the Guildford (Wandoo) (with rare occurrences of 579.45 279.81 48.29
Limestone outcrops. cemp Eucalyptus lane-poolei (Salmon White
A mixture of open forest to tall open Gum)). Minor components include
forest of Corymbia calophylla (Marri) Eucalyptus rudis (Flooded Gum) -
- Eucalyptus wandoo (Wandoo) - Melaleuca rhaphiophylla (Swamp
< Guildford Eucalyptus marginata (Jarrah) and 9,665.15 3103.70 3211 Paperbark).
T complex woodland of.EucaIyptus wandoo Sedgelands and fringing woodland
= (Wandoo) (with rare occurrences of Herdsman ¢ £\ calyptus rudis (Flooded Gum) - 163394 49255 3014
S Eucalyptus lane-poolei (Salmon White Complex :
7 Melaleuca species.
© Gum)).
Lé Herdsman Sedgelands and fringing woodland
g Complex of Eucalyptus rudis (Flooded Gum) - 53,080.99 12,467.20 23.49
N P Melaleuca species.
Karrakatta Predo;mnan;lyI open forest oflEucaIyptus
complex - gomp ocephala (Tuart) - Euc_a yptus
marginata (Jarrah) - Corymbia calophylla  54,573.87 33,011.64 60.49
central and .
(Marri) and woodland of Eucalyptus
south : . )
marginata (Jarrah) - Banksia species.
Coastal dune complex Local variations
include the low closed forest of
Quindalup Melaleuca lanceolata - Callitris preissii
complex the closed scrub of Acacia rostellifera and SUSUEE a0z 0
the low closed Agonis flexuosa forest of
Geographe Bay.
. Closed scrub of Melaleuca species and
ST fringing woodland of Eucalyptus rudis
River . 19,855.41 1,940.18  9.77
Complex (Flooded Gum) - Melaleuca rhaphiophylla

(Swamp Paperbark) along streams.
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Extent | Vegetation
Complex

Description Pre Current %
European Extent (ha) | Remain
Extent (ha) ing*

Predominantly open forest of Eucalyptus

Karrakatta
complex - gomphocephala (Tuart) - Eugalyptus
marginata (Jarrah) - Corymbia calophylla 1,289.37 309.22 23.98
—~ central and .
o (Marri) and woodland of Eucalyptus
@ south : ; .
2 marginata (Jarrah) - Banksia species.
% Coastal dune complex Local variations
S include the low closed forest of
©  Quindalup Melaleuca lanceolata - Callitris preissii
=
3 complex the closed scrub of Acacia rostellifera 19.47 2.77 14.22
'z and the low closed Agonis flexuosa
Eg forest of Geographe Bay.
2 Closed scrub of Melaleuca species
v Serpentine and fringing woodland of Eucalyptus
Rivgr Complex rudis (Flooded Gum) - Melaleuca 3.56 2.97 83.43
P rhaphiophylla (Swamp Paperbark) along
streams.

*Proportion of pre-European extent

Of the seven vegetation complexes listed in Table 6, two, the Karrakatta complex - central and
south and the Quindalup complex have less than 30% of their pre-European extent remaining
within the City of Kwinana. A level of 30% of pre-clearing extent is the level below which species
loss appears to accelerate exponentially at the ecosystem level (EPA 2008). From purely a
biodiversity perspective, a level of 10% of the original extent of a vegetation association is
regarded as being a level representing Endangered (EPA 2008) and any clearing which would
increase the threat level to a vegetation association should be avoided.

LOCAL BIODIVERSITY STRATEGY

Figure 5 - Original Extent of Vegetation Complexes in the City of Kwinana
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3.2 REGIONAL PARKS, DBCA RESERVES, CITY RESERVES

Of the 4,174 ha of pre-European vegetation remaining within the City, over 78% (3,294 ha) is
under State Government protection and management, which includes National Parks, State
Forests, Nature Reserves, and Conservation Parks managed by DBCA, and Parks and Recreation
Reserves of the Metropolitan Region Scheme (MRS). Land categorised as a 5(1)(h) Reserve is
land administered under the Land Administration Act (1997) (LA Act) which is vested in the
Conservation and Parks Commission of WA that is not a National Park, Conservation Park,
Nature Reserve, Marine Park or Marine Nature Reserve. Bush Forever sites are also protected
by State processes, and these are discussed in further detail in Section 3.2.3.

3.2.1 Regional Parks
3.2.1.1Beeliar Regional Park

Beeliar Regional Park wetland chain is considered one of the most important lake and wetland
systems remaining within the Perth metropolitan region (Figure 6). These wetland chains
occupy an area of approximately 3,400 ha across the Cities of Melville, Cockburn, and Kwinana,
with the southern-most portion (438.81 ha) residing in the City of Kwinana. The Regional Park
supports conservation significant flora and fauna species, vegetation communities that were
once widespread on the Swan Coastal Plain, holds cultural and spiritually significant Aboriginal
values, and aesthetic values (BRPCAC 2006). A management plan was prepared by the Beeliar
Regional Park Community Advisory Committee (BRPCAC) in 2006 with the following long-term
vision:

“Beeliar Regional Park will encompass two quality chains of wetlands and an adjoining coastal
foreshore which will support a diversity of wetland and upland habitats and ecosystems.

The Park will be managed as a single entity for conservation purposes as well as for a range
of sustainable community uses that recognise Aboriginal and non-Aboriginal heritage in a
harmonious way.”

The management plan establishes the principal management directions and identifies
key values, objectives, and performance indicators on how to best conserve the natural
environment, and how to manage cultural heritage, recreation, sustainable resources and
community involvement (BRPCAC 2006).

LOCAL BIODIVERSITY STRATEGY

3.2.1.2 Jandakot Regional Park

Jandakot Regional Park consists of a collection of fragmented small to large reserves, together
forming an area of 2,362 ha. Itis located approximately 20 km south of Perth Central Business
District within the Cities of Armadale, Canning, Cockburn, Gosnells, Kwinana, and the Shire of
Serpentine-Jarrahdale (Figure 6). Approximately 317.90 ha of the Jandakot Regional Park lies
within the City. The Regional Park comprises a network of conservation significant ecosystems
including wetlands and bushlands, also forming an important link between multiple other
reserves throughout the south-east metropolitan Perth region. It contains rare (Threatened) and
Priority flora in addition to significant fauna species including reptiles, amphibians, birds and
mammals. Furthermore, the park is of heritage value, holding significance to Aboriginal people
(DPaWw 2010).

A management plan was prepared on behalf of the Conservation Commission of Western
Australia, with the Department of Environment and Conservation, City of Armadale, City of
Cockburn and Town of Kwinana in 2010, with the following long-term vision:

“Jandakot Regional Park will be a well-managed park supporting species and habitat diversity in
a sustainable manner. The Park will provide for the conservation and preservation of ecological
and cultural heritage values, research and education, as well as providing for the recreational
needs of the community in a visually harmonious way.”

The management plan identifies key values and guiding principles, and lists objectives, strategies
and performance indicators to track conservation progress (DPaW 2010).

3.2.2 DBCA Managed Reserves

Land managed by DBCA covers more than 28 million hectares (10%) of land and waters in WA.
These lands include national parks, conservation parks and reserves, marine parks and reserves,
regional parks, nature reserves, State forest, timber reserves and other land areas reserved
under sections 5(1)(g) and 5(1)(h) of the CALM Act for conservation purposes. The DBCA
managed conservation estate is vested with the Conservation Commission of WA.

A total of 41 DBCA managed reserves occur within the City. This includes one area (Leda
Nature Reserve R33581) classified as a Class A Nature Reserve for the conservation of flora

and fauna, one reserve (Wandi Nature Reserve R35110) reserved for the conservation of

flora, fauna and water, one unnamed reserve (R51658) reserved under Section 5(1)(h) under
the CALM Act for conservation and recreation and 37 reserves classified as Crown Freehold
managed by DBCA (Table 7). Class A Reserves are afforded protection under the LA Act and
have the greatest degree of protection used solely for the purpose of protecting areas of high
conservation or community values. Section 5(1)(h) reserves are land administered under the
LA Act which is vested in the Conservation and Parks Commission of WA, that is not a National
Park, Conservation Park, Nature Reserve, Marine Park or Marine Nature Reserve. DBCA are the
agency acknowledged by the Department of Lands as responsible for Crown Freehold Reserves.
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Table 7 - DBCA Managed Reserves within the City

Reserve Identifier Purpose Name and Location Category
(according to LA Act)

R 33581

R 36110

R 51658

1091/251

1271/837

1274/564

1315/700

1315/701

1315/702

1319/482

150/150A

150/151A

1561/840

1649/599

1651/552

1758/697

1957/307

1957/309

1997/19

2025/572

Conservation of Flora
and Fauna (Class A)

Conservation of Flora,
Fauna and Water

Conservation and

Recreation

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Leda Nature Reserve

Wandi Nature Reserve

Unnamed Reserve

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - south of De
Haer Road

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - south of De
Haer Road

Nature Reserve

Nature Reserve

Section 5(1)(h) Reserve

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Reserve Identifier Purpose Name and Location Category
(according to LA Act)

2048/35

2048/36

2048/37

2048/38

2048/39

2079/718

2129/490

2146/125

2781/395

2781/538

2781/539

2781/540

2781/541

2781/543

2781/544

2781/545

2781/546

2972/116

41/149A

567/119A

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

Crown Freehold

LOCAL BIODIVERSITY STRATEGY

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - south of De
Haer Road

Unnamed - south of De
Haer Road

Unnamed - south of De
Haer Road

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Unnamed - adjacent to
Spectacles Wetland

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed

Crown Freehold - Dept
Managed
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Figure 6 - Regional Parks and DBCA Managed Lands
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3.2.3 Bush Forever Sites

LOCAL BIODIVERSITY STRATEGY

Under the Bush Forever Plan, 51,200 ha of regionally significant bushland areas are protected
in 287 Bush Forever sites in Western Australia (Government of Western Australia 2000a). Bush
Forever sites are also classified as Environmentally Sensitive Areas (ESASs).

The City of Kwinana supports 11 Bush Forever sites covering a total area of 953 ha. Seven
Bush Forever sites occur entirely within the City and four are bisected by the City boundary as
summarised in Table 8. Seven of the Bush Forever sites (or part of them) within the City are
managed by the City of Kwinana.

Table 8 - Summary of Bush Forever Sites within the City

Bush
Forever

Site

267

268

269

270

272

273

346

347

Site Name

Parmelia Avenue
Bushland, Parmelia

Mandogalup Road
Bushland, Hope Valley

Mandogalup Road
Bushland, Mandogalup

The Spectacles

Sandy Lake and Adjacent
Bush-land, Anketell

Sicklemore Road
Bushland, Par-melia/
Casuarina

Casuarina Prison
Bushland

Brownman Swamp, Mt
Brown Lake and Adjacent
Bushland, Henderson/
Naval Base

Wandi Nature Reserve
and An-ketell Road
Bushland, Wandi/
Oakford

Location

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
in its entirety

Within the City of Kwinana
and the City of Cockburn

Within the City of
Kwinana and the Shire of
Serpentine - Jarrahdale

Category

Crown reserve vested in Local
Govern-ment (City of Kwinana),
managed by the City

WAPC

Part managed by the City, part no
man-agement authority (private
ownership), part Crown reserve
vested in Local Gov-ernment (City of
Kwinana)

Part WAPC, part DBCA, part no man-
agement agency (private ownership)

Part WAPC, part DBCA, part no man-
agement agency (private ownership)

Part managed by the City, part WAPC,
part unallocated Crown land, part
drain reserve, part Crown reserve
vested in Local Government (City

of Kwinana), part no management
agency (private owner-ship)

Crown reserve vested in Department
of Justice

Part managed by the City, part DBCA
conservation park (Beeliar Regional
Park), part Crown reserve vested in
Local Gov-ernment, part unallocated
crown land, part no management
agency (private ownership)

Part managed by the City, part DBCA
nature reserve, part WAPC (Jandakot
Regional Park)
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Bush Site Name Location Category Figure 7 - Bush Forever Sites in the City of Kwinana

Forever
Site

Leda and Adjacent Within the City of Part managed by the City, part DBCA
Bushland, Leda Kwinana and the City of nature reserve, part vacant Crown
Rockingham Land, part WAPC, part Crown reserve
vested in Local Government (City
of Kwinana), part no management
agency (private owner-ship)

Wattleup Lake and Within the City of Kwinana No management agency (private
Adjacent Bush-land, and the City of Cockburn owner-ship)
Wattleup/Mandogalup
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3.2.4 City Reserves and Parks Total Bushland

Total Reserve

The City currently manages 340.18 ha of bushland within its reserves, as summarised in Table 9. Number | Reserve Name Reserve Number Area Managed
INGERGE)) by City (ha)
Table 9 - Current City of Kwinana Managed Reserves >7 Sunrise Wetlands R52361 14.68 10.60A

Total Reserve Total Bushland 28 Sutherland Reserves R46708 8.15 8.15

Number | Reserve Name Reserve Number |, (ha) ﬁ)r/egilz/)lla(r;aa%ed 29 Thomas Oval R24302 2170 810/
1 Armstrong Rd (Lat 32) x2 1815 18.15 30 Wells Park Reserve R24575 8.91 0.90A
2 Belgravia Dampland R49702 8.37 8.37 31 Wildflower Reserve R38747 25.65 15.50/
3 Bertram Sanctuary R49067 7.08 7.08 R 34018
4 Chalk Hill Reserve R31256 0.87 0.87 " Area provided by the City of Kwinana
5 Challenger Beach R24901 7.53 3.304
6 Chisham Oval Bushland R36562 713 3.407
7 Clementi Rd Reserve R41746 35.32 35.32
8 Cordata Reserve 3.06 3.06
9 Darling Chase Reserve R52765 11.41 11.41
10 Depot Swamp Reserve 6.77 6.307
11 Gentle Rd/Golf Course Reserve R25309 36.48 36.48
12 Henley Reserve R43072 , R50531 33.50 25.00A
13 Homestead Ridge Reserves x3 R40218, R40451, 11.92 10.78

R40453
14 Honeywood Central (REW 9) R51952 1.56 1.56
15 Honeywood North (Lyon Rd Reserve) R51580 11.10 11.10
16 Honeywood South (Lizard Park) R51852 R51421 7.68 7.68
17 Lake Magenup R36759 28.54 23.201
18 Living Edge Reserve R53383 1.48 1.20A
19 Wandi Reserve (‘Fred’s Re-serve'’) R52202 0.72 0.48
20 McLaughlan Rd R39964 14.90 10.70/
21 Millar-Wellard Rd Reserve R25684 21.96 21.96
22 Postans Reserve R29626 11.17 6.007
23 Rifle Range Reserve R32621 R24784 26.07 26.07
24 Seagulls Reserve R46281 4.96 4.96
25 Sloans Reserve R25132 21.83 12.00/

26 Squires Ave R48343 0.80 0.80
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Figure 8- C|ty Of Kwinana Managed Reserves 3.3 THREATENED AND PRIORITY FLORA AND FAUNA SPECIES

Any natural area that supports Threatened and Priority flora and fauna species is considered to
have conservation value and is considered a Locally Significant Natural Area. The Threatened
flora and fauna species are listed for protection under the State BC Act, the Commonwealth
EPBC Act or both, whilst Priority flora and fauna species are afforded some protection by DBCA.

The DBCA database (DCBA 2021a, 2021b), NatureMap (DBCA 2021c) and Department of
Agriculture, Water and the Environment Protected Matters Search Tool (PMST) (DAWE 2021)
identified 37 significant flora that are known to occur or have the potential to occur within the
City (Table 10, Figure 9). This includes fifteen flora species pursuant to the Commonwealth
EPBC Act and State Biodiversity Conservation Act 2016 (BC Act), four Priority 1, two Priority 2,
seven Priority 3 and nine Priority 4 flora species.

Eighty significant fauna species were identified as having the potential to occur within the City,
which includes 61 birds, five invertebrates, ten mammals and four reptile species (Table 11,
Figure 10 series). This comprises 60 fauna species pursuant to the Commonwealth EPBC Act, 59
species pursuant to the BC Act, six Priority 3, and 11 Priority 4 fauna species.
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Table 10 - Threatened and Priority Flora Species List

Species

Synaphea sp.
Fairbridge Farm
(D. Papenfus 696)

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

Caladenia
huegelii

Drakaea elastica

Eucalyptus x
balanites

Grevillea
curviloba

Diuris purdiei

EPBC

Conservation

Status

Critically
Endan-gered

Critically
Endan-gered

Endangered

Endangered

Endangered

Endangered

Endangered

WA

Conservation

Status

Critically
Endan-gered

Critically
Endan-gered

Critically
Endan-gered

Critically
Endan-gered

Critically
Endan-gered

Critically
Endan-gered

Endangered

Description

Dense, clumped shrub growing
to 0.3-0.6 m high and 0.4-

0.8 m wide. Produces yellow
flowers on erect spikes 0.07-
0.24 m long from September to
October.

Erect, compact shrub growing
to 0.3 m high. Produces yellow
flow-ers from September to
October.

Tuberous, perennial herb
growing to 0.25-0.6 m high,
with a single pale green, hairy
leaf. Produces 1-2 (rarely 3)
distinctive flowers with red
and green-cream parts from
September to October.

Tuberous, perennial herb
growing to 0.1-0.3 m high with
a single bright green, glossy,
prostrate heart-shaped leaf.
Produces distinc-tive flower
with red and green-yellow
parts from October to No-
vember.

Mallee with rough flaky grey
bark growing to 5-8 m high
and 15 m wide. Produces
white flowers from October to
December or from January to
February.

Variable, prostrate shrub with
broad dark green leaves or tall
erect shrub growing to 2 m
high with greyish green leaves.
Produces creamy-white flowers
on short stalks in leaf axils
from September to October.

Tuberous, perennial orchid
growing to 0.15-0.45 m high.
Produces distinct flattened
yellow flowers with brown
blotches on their underside
from September to October.

Habitat Preference

Grey clayey sand
soil with lateritic
pebbles. Near
winter-wet flats,
low woodlands
with weedy
grasses.

Grey, yellow or
brown sandy clay-
loam soils. Edge of
wetlands, slopes
and flats.

Grey, white or
brown sand,

clay loam soils.
Margins of
swamps, low
depressions and
flats. Mixed jarrah
and Banksia
woodlands.

Bare patches of
white or grey
sandy soils. Low-
lying situations
adjoining winter-
wet swamps.

White-grey sand,
brown sandy loam
soils with lateritic
gravel. Slopes.

Sand and sandy
loam soils. Winter-
wet areas, heath.

Grey-black sand,
sandy clay moist
soils. Winter-wet
swamps

Species

Lepidosperma
rostratum

Synaphea sp.
Pinjarra Plain
(A.S. George

17182)

Andersonia
gracilis

Drakaea
micrantha

Diuris
drummondii

Diuris
micrantha

Eleocharis
keigheryi

EPBC

Conservation
Status

Endangered

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

WA

Conservation

Status

Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable
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Description

Rhizomatous, tufted perennial
grass-like sedge growing to

0.5 m high. Produces brown
flowers in narrow, spike-like
inflorescence and fruits in June
to August.

Erect, clumping shrub growing
to 0.8 m high. Produces yellow
flowers from September to
November.

Slender, erect or open straggly
shrub growing to 0.1-0.5 m
high. Produces pink to pale
mauve flowers in ovoid oblong
groups of 4-14 on terminal
heads from September to
November.

Tuberous, perennial herb
growing to 0.15-0.3 m high with
a single silvery-grey, prostrate
heart-shaped leaf. Produces
distinct flower with red and
yellow parts from September
to October.

Tuberous, perennial tall

orchid growing to 0.5-1 m

high. Produces 3-8 pale yellow
flowers from November to
January.

Tuberous, perennial orchid
growing to 0.3-0.6 m high
with a basal tuft of narrow,
linear leaves. Produces up
to 7 yellow flowers with
red-brown markings from
August to October.

Tufted, clumping grass like
sedge growing to 0.2-0.4 m
high and 0.4 m wide with
smooth, erect stems and
leaves reduced to straw-
coloured sheaths. Produces
pale green flowers in a
narrow, cylindrical flower
spike from August to
November (December in
favourable conditions).

Habitat Preference

Peaty sand,
sand, clayey
soils. Winter wet
swamps.

Sand, loam

and clay soils
sometimes with
laterite. Winter
wet depressions
and flats.

White-grey sand,
sandy clay, gravelly
loam soils. Winter
wet areas, near
swamps.

Bare patches of
white-grey sandy
soils. Winter wet
swamps, disturbed
areas.

Brown sandy
clay, moist peat
soils. Low lying
depressions,
swamps

Brown/black
sandy clay-loam
and clayey soils.
Winter-wet
depressions
and swamps, in
shallow water.

Clay, sandy loam
soils. Emergent
in freshwater
creeks, claypans
and wetlands.
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Species

Tetraria
australiensis

Acacia
lasiocarpa var.
bracteolata
long peduncle
variant (G.).
Keighery 5026)

Acacia sp.
Binningup (G.
Cockerton et al.
WB 37784)

Boronia juncea
subsp. juncea

Lachnagrostis
nesomytica
subsp. paralia

Poranthera
moorokatta

Tetraria sp.
Chandala (G.).
Keighery 17055)

Austrostipa
mundula

EPBC

Conservation
Status

Vulnerable

WA

Conservation

Status

Vulnerable

Priority 1

Priority 1

Priority 1

Priority 1

Priority 2

Priority 2

Priority 3

Description

Tufted perennial grass-
like sedge growing to 1 m
high with cylindrical stems.
Produces brown flowers
following fire.

Spinescent shrub growing
between 0.4-1.5 m high.
Produces yellow flowers in
globular heads from May or
August.

No information.

Slender, erect or straggly
shrub growing to 0.6-1 m
high. Produces pink or
purple flowers in April and
December.

Loosely tufted, annual or
short-lived perennial grass
growing to 0.3-0.5 m high.
Produces purple-green
flowers, flowering period
unknown.

Small, annual herb growing
to 0.05 m high. Produces
white flowers from October
to November.

Erect sedge growing to 0.7-
1.5 m high. Produces brown
flowers most of the year.

Erect, fine perennial grass
growing to 0.6 m high

with mostly basal leaves.
Produces brown flowers in a
linear or elliptic panicle 5-12
cm long from September to
November.

Habitat Preference

Grey sand over
clay soil. Winter
wet depressions,
swamps,
drainage lines
and swamp
margins.

Grey or black
sand over clay
soils. Swampy
areas, winter wet
lowlands.

No information.

Dark grey

peaty sandy
soil. Winter wet
depressions,
swamps.

Grey-brown
sandy soil.
Coastal areas,
dunes and swales
on Garden Island.

Clay, sandy
soils. Winter
wet depressions,
dunes and flats.

Peaty sandy soil.
Swamps, edges

of wetlands and
damplands.

Grey sandy soil
with limestone.
Dune slopes,
coastal cliffs,
plains.

Species

Cyathochaeta
teretifolia

Hibbertia
lepthotheca

Jacksonia
gracillima

Pimelea
calcicola

Pithocarpa
corymbulosa

Stylidium
paludicola

Aponogeton
hexatepalus

EPBC WA

Conservation
Status

Priority 3

Priority 3

Priority 3

Priority 3

Priority 3

Priority 3

Priority 4

Conservation
Status
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Description

Rhizomatous, clumped,
perennial sedge growing to
2 m high and 1.0 m wide.
Produces brown-straw
flowers from September to
January.

Low shrub 30 cm high and
40 cm wide. Produces yellow
flowers from August to
September.

Prostrate, spreading or
scrambling spindly shrub
growing to 0.5-1 m high and
1 m wide. Produces flowers
with yellow, red and orange
parts from October and
November.

Erect to spreading shrub
growing to 0.2 to 1 m high.
Produces white flowers with
some pink from September
to November.

Erect to scrambling,
perennial herb growing
between 0.5-1 m high.
Produces white flowers from
January to April.

Reed-like perennial herb
growing to 0.35-1 m high.
Produces pink flowers from
October to December.

Rhizomatous or cormous,
aquatic perennial herb with
floating leaves. Produces
green-white flowers from
May to November.

Habitat Preference

Grey sand,
sandy clay
soil. Lowlands,
swamps, creek
edges and
drainage lines.

Dunes,
calcareous sand,
Tamala limestone

Sand and loam

soils. Wetlands,
winter wet flats,
slopes and flats.

Brown sandy
loam, white-
grey sandy

soil associated
with limestone.
Coastal
limestone ridges.

Sandy loam,
loamy clay soils
with lateritic
gravel. Granite
outcrops, ridges
and slopes.

Peaty sand
over clay soils.
Winter wet
habitats. Marri
and Melaleuca
woodland,
Melaleuca
shrubland.

Clay. Freshwater
ponds, rivers,
claypans and
wetlands.
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EPBC WA
Species Conservation | Conservation
Status Status
Dodonaea Priority 4
hackettiana
Jacksonia Priority 4
sericea
Kennedia Priority 4
beckxiana
Stylidium Priority 4
ireneae
Stylidium Priority 4
longitubum

Description

Erect shrub or tree growing
to 1-5 m high. Produces
yellow flowers with green
and red parts mainly
between July to October.

Low spreading shrub
growing to 0.6 m high.
Produces flowers with
yellow and red and
orange parts usually from
December to February.

Prostrate or twining shrub
or climber. Produces red
flowers from September to
December.

Lax perennial herb growing
up to 0.28 m high. Leaves
oblanceolate, 0.4 to 2 cm
long and 1 to 3 mm wide
with an apex subacute

to acuminate and entire
margin. Leaves and scape
are glandular with a
racemose inflorescence.
Produces pink flowers
between October and
December.

Erect annual (ephemeral)
herb growing to 0.05-0.12 m
high. Produces pink flowers
with white markings from
October to December.

Habitat Preference

Sandy soils,
associated
with limestone
outcropping.
Limestone
ridges, slopes
and dunes.

grey/white,
yellow/brown
sandy loam soils,
often associated
with limestone.
Limestone ridges,
slopes and flats.

Sand, loam.
Granite hills &
outcrops.

Sandy loam.
Valleys near
creek lines,
woodland, often
with Agonis.

Sandy clay, clay
soils. Seasonal
wetlands.

Species

Stylidium
striatum

Tripterococcus
sp. Brachylobus
(A.S. George
14234)

Verticordia
lindleyi subsp.
lindleyi

Conservation

WA

Conservation

Status

Priority 4

Priority 4

Priority 4
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Description

Erect perennial herb
growing to 0.5 m high with
basal rosette of leaves.
Produces yellow/pale yellow
flowers with red/maroon
throat markings from
September to November.

Slender, erect, multi-
stemmed perennial herb
growing to 0.6 m high.
Produces orange-yellow
flowers from October to
February.

Erect shrub growing to 0.2
to 0.75 m high. Produces
pink flowers with white
fringes from November to
January (also known from

Habitat Preference

Yellow/brown
sand, sandy
clayey loam soils
sometimes with
gravel. Slopes
and flats, laterite.

Grey-white sand,
peaty sand over
clay soils. Winter
wet flats, shallow
depressions, dry
flats and slopes.

Sand, sandy clay
soils. Winter-wet
depressions.
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Figure 9 - Known Locations of Threatened and Priority Flora

Confidential

Table 11 - Threatened and Priority Fauna Species List

Lifeform

MAMMAL

INVERTEBRATE

INVERTEBRATE

BIRD

BIRD

BIRD

BIRD

MAMMAL

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD
BIRD

BIRD

BIRD

Common Name

Western

Ringtail Possum

A Short-tongued

Bee

A Native bee

Curlew
Sandpiper

Great Knot

Eastern Curlew

Northern
Siberian

Bar-tailed Godwit

Woylie

Australasian
Bittern

Baudin's
Cockatoo

Carnaby's
Cockatoo

Australian

Painted Snipe

Tristan Albatross

Red Knot

Lesser Sand
Plover

Northern Royal

Albatross

Southern
Giant-Petrel

Species

Pseudocheirus
occidentalis

Leioproctus
douglasiellus

Neopasiphae
simplicior

Calidris ferruginea
Calidris tenuirostris

Numenius
madagascariensis

Limosa lapponica
menzbieri

Bettongia penicillata
ogilbyi

Botaurus poiciloptilus
Calyptorhynchus
baudinii
Calyptorhynchus
latirostris

Rostratula australis

Diomedea dabbenena

Calidris canutus

Charadrius mongolus

Diomedea sanfordi

Macronectes giganteus

LOCAL BIODIVERSITY STRATEGY

EPBC Act
Conservation
Status

Critically
Endangered

Critically
Endangered

Critically
Endangered

Critically
Endangered

Migratory Species

Critically
Endangered

Migratory Species

Critically
Endangered

Migratory Species
Critically

Endangered

Migratory Species
Endangered
Endangered

Endangered
Endangered

Endangered
Migratory Species
Endangered

Migratory Species

WA Conservation

Status

Critically
Endangered

Endangered
Endangered

Critically
Endangered

Critically
Endangered

Critically
Endangered

Critically
Endangered

Migratory Species

Critically

Endangered
Endangered
Endangered
Endangered
Endangered
Critically

Endangered

Endangered

Endangered

Endangered

Migratory Species
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Lifeform

BIRD

BIRD

MAMMAL
BIRD
MAMMAL

MAMMAL
BIRD

INVERTEBRATE

BIRD
BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

BIRD

Common Name

Australian Lesser
Noddy

Forest Red-tailed
Black Cockatoo

Chuditch
Malleefowl

Australian Sea-
lion

Quokka

Australian Fairy
Tern

Carter's
Freshwater
Mussel

Blue Petrel

Fairy Prion
(Southern)

Soft-plumaged
Petrel

White-capped
Albatross

Indian Yellow-
nosed Albatross

Black-browed
Albatross

Greater Sand
Plover

Southern Royal
Albatross

Wandering
Albatross

Shy Albatross
Campbell
Albatross

Common
Sandpiper

Fork-tailed Swift

Species

Anous tenuirostris
melanops

Calyptorhynchus
banksii subsp. naso

Dasyurus geoffroii
Leipoa ocellata

Neophoca cinerea

Setonix brachyurus

Sternula nereis nereis

Westralunio carteri

Halobaena caerulea

Pachyptila turtur
subantarctica

Pterodroma mollis

Thalassarche steadi

Thalassarche carteri

Thalassarche
melanophris

Charadrius
leschenaultii

Diomedea
epomophora
Diomedea exulans
Thalassarche cauta

Thalassarche impavida

Actitis hypoleucos

Apus pacificus

EPBC Act

Conservation
Status

Vulnerable

Vulnerable

Vulnerable
Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable
Migratory Species
Vulnerable
Migratory Species
Vulnerable
Migratory Species
Vulnerable
Migratory Species
Vulnerable
Migratory Species
Vulnerable
Migratory Species
Vulnerable
Migratory Species
Migratory Species

Migratory Species

WA Conservation

Status

Endangered

Vulnerable

Vulnerable
Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Migratory Species

Migratory Species

Lifeform

BIRD
BIRD

BIRD

BIRD
BIRD
BIRD

BIRD
BIRD
BIRD

BIRD

BIRD

BIRD
BIRD
BIRD

BIRD
BIRD
BIRD
BIRD

BIRD

BIRD
BIRD

BIRD

BIRD

MAMMAL

Common Name

Ruddy Turnstone

Sharp-tailed
Sandpiper

Pectoral
Sandpiper

Red-necked Stint
Long-toed Stint

White-winged
Black Tern,
White-winged
Tern

Gull-billed Tern
Caspian Tern

Black-tailed
Godwit

Bridled Tern

Osprey, Eastern
Osprey

Glossy Ibis
Grey Plover

Long-tailed
Jaeger, Long-
tailed Skua

Roseate Tern
Crested Tern
Wood Sandpiper

Common
Greenshank

Marsh Sandpiper,
Little Greenshank

Terek Sandpiper

Grey-headed
albatross

Amsterdam
Albatross

Peregrine falcon

South-western
Brush-tailed
Phascogale

Species

Arenaria interpres

Calidris acuminata
Calidris melanotos

Calidris ruficollis
Calidris subminuta

Chlidonias leucopterus

Gelochelidon nilotica
Hydroprogne caspia
Limosa limosa
Onychoprion
anaethetus

Pandion cristatus

Plegadis falcinellus
Pluvialis squatarola

Stercorarius
longicaudus

Sterna dougallii
Thalasseus bergii
Tringa glareola

Tringa nebularia
Tringa stagnatilis

Xenus cinereus

Thalassarche
chrysostoma

Diomedea
amsterdamensis

Falco peregrinus

Phascogale tapoatafa
wambenger
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EPBC Act

Conservation
Status

Migratory Species
Migratory Species

Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species

Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species
Migratory Species
Migratory Species
Migratory Species

Migratory Species

Migratory Species
Migratory Species

WA Conservation
Status

Migratory Species
Migratory Species

Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species

Migratory Species

Migratory Species
Migratory Species
Migratory Species

Migratory Species
Migratory Species
Migratory Species
Migratory Species

Migratory Species

Migratory Species

Vulnerable

Critically
Endangered

Other specially
protected species

Species of special
conservation
interest
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Lifeform

INVERTEBRATE

BIRD

REPTILE
REPTILE

REPTILE

BIRD

BIRD

MAMMAL

MAMMAL
BIRD

MAMMAL

MAMMAL

REPTILE

BIRD
BIRD

INVERTEBRATE

BIRD

Common Name

Swan Coastal
Plain Shield-
backed Trapdoor
Spider

A Short-tongued
Bee

Perth Slider

Black-striped
Snake

Keeled Legless
Lizard (Shark Bay)

Masked Owl
(Southwest)

Western False
Pipistrelle

Rakali

Quenda

Australian Little
Bittern

Tammar Wallaby

Western Brush
Wallaby

Lined Soil-crevice
Skink (Dampier)

Blue-billed Duck

Red-tailed
Tropicbird

Graceful
Sunmoth

Hooded Plover

Species

Idiosoma sigillatum

Leioproctus contrarius

Lerista lineata

Neelaps calonotos

Pletholax gracilis
subsp. Edelensis

Tyto novaehollandiae
novaehollandiae

Falsistrellus
mackenziei

Hydromys
chrysogaster

Isoodon fusciventer

Ixobrychus dubius
Notamacropus eugenii
derbianus
Notamacropus irma

Notoscincus butleri

Oxyura australis

Phaethon rubricauda

Synemon gratiosa

Thinornis rubricollis

EPBC Act

Conservation
Status

WA Conservation
Status

Priority 3

Priority 3

Priority 3
Priority 3

Priority 3

Priority 3

Priority 4

Priority 4

Priority 4
Priority 4

Priority 4

Priority 4

Priority 4

Priority 4
Priority 4

Priority 4

Priority 4

Figure 10 - Documented Locations of Threatened and Priority Fauna
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Figure 10b

Confidential

Figure 10c
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Figure 10d
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3.4 THREATENED AND PRIORITY ECOLOGICAL COMMUNITIES

Any natural area that is considered to be a Threatened or Priority Ecological Community (TEC
or PEC) is considered to have conservation value as a Locally Significant Natural Area. TECs are
listed for protection under either the BC Act, the Commonwealth EPBC Act or both. PECs are
afforded some protection by DBCA.

A review of DBCA TEC and PEC database (DBCA 2021d) and the EPBC PMST (DAWE 2021)
identified four Commonwealth listed TECs and/or its buffer and two State listed TECs as
occurring in the City (Table 12). The TECs and PECs known to occur in the City and surrounding
region (in accordance with the current DBCA database) are presented spatially in Figure 11.

Table 12 - Threatened and Priority Ecological Communities Occurring within the City

. Presence
Abbrev_|§ted Community Name eI T i State Category | within the
Identifier Category City
Tuart Tuart (Eucalyptus gomphocephala) Critically Priority 3 Yes
woodlands woodlands and forests of the Swan Endangered
Coastal Plain
Mound Communities of Tumulus Springs Endangered Critically Yes
Springs SCP  (Organic Mound Springs, Swan Coastal Endangered
Plain)
SCP19b Woodlands over sedgelands in Endangered Critically Buffer
Holocene dune swales of the southern Endangered within the
Swan Coastal Plain City
Banksia WL Banksia dominated woodlands of the  Endangered Priority 3 Yes
SCP Swan Coastal Plain IBRA Region
SCP21c Low lying Banksia attenuata Endangered Priority 3 Yes
woodlands or shrublands (as a (part)
component of Banksia WL SCP)
SCP22 Banksia ilicifolia woodlands (as a Endangered Priority 3 Yes
component of Banksia WL SCP) (part)
SCP26a Melaleuca huegelii - Melaleuca - Endangered Yes
systena shrublands on limestone
ridges
SCP24 Northern Spearwood shrublands and - Priority 3 Yes
woodlands
SCP25 Southern Eucalyptus gomphocephala - - Priority 3 Yes

Agonis flexuosa woodlands
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3.4.1 Tuart Woodlands and Forests TEC

The Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain
Ecological Community (Tuart Woodlands and Forests TEC) was approved for inclusion as an
Endangered TEC under the EPBC Act on 4 July 2019. This ecological community occurs as
woodland, forest or other structural forms associated with soils of the Swan Coastal Plain with a
prominent tree layer of Eucalyptus gomphocephala as the defining feature (DEE 2019b).

The Tuart Woodlands and Forests TEC occurs within the Swan Coastal Plain IBRA region within
the Perth subregion, from Jurien, 200 km north of Perth, to Sabina River near Busselton, 225
km south of Perth (DEE 2019c¢). The distribution of the ecological community is limited by the
distribution of Tuart, although Tuart trees do also occur as a component of other vegetation
communities, including the nationally listed Banksia woodlands TEC (DEE 2016).

Twelve Floristic Community Types (FCTs) from three supergroups described by Gibson et al.
(1994) contain Tuart trees as a component of the TEC and these are summarised in Table 13.

LOCAL BIODIVERSITY STRATEGY 49

Table 13 - Floristic Community Types Corresponding to the Tuart Woodlands and Forests TEC
(Gibson et al. 1994)

WA
FCT FCT Name TEC/ ETPEBCC
PEC

Supergroup 2 - Seasonal Wetlands

16 Highly saline seasonal wetlands

17 Melaleuca rhaphiophylla - Gahnia trifida seasonal wetlands

19b  Woodlands over sedgelands in Holocene dune swales

Supergroup 3- Uplands centered on Bassendean Dunes

21a Central Banksia attenuata - Eucalyptus marginata woodlands

Supergroup 4 - Uplands centered on Spearwood and Quindalup Dunes

24 Northern Spearwood shrublands and woodlands P3
25 Southern Eucalyptus gomphocephala - Agonis flexuosa woodlands P3

26b Woodlands and mallees on Limestone

28 Spearwood Banksia attenuata or Banksia attenuata - Eucalyptus woodlands
29a  Coastal shrublands on shallow sands P3
30b  Quindalup Eucalyptus gomphocephala and/or Agonis flexuosa woodlands P3

30c2 Woodlands and shrublands on Holocene dunes (re-allocated from 30c and 30a
as per Gibson et al. 1994)

S11 Northern Acacia rostellifera - Melaleuca systena shrublands

3.4.2 Mound Springs SCP (TEC)

The Mound Springs SCP TEC is characterised by a continuous discharge of groundwater in

raised areas of peat. Flora species recorded in this community include Banksia littoralis,
Melaleuca preissiana and Eucalyptus rudis with Agonis linearifolia, Pteridium esculetum, Astartea
fascicularis and Cyclosorus interruptus. Several non-vascular plants are also associated with this
community (CALM 2006).

3.4.3 SCP 19b - Woodlands over sedgelands in Holocene dune swales of the southern
Swan Coastal Plain

The Woodlands over sedgelands in Holocene dune swales (SCP 19b) ecological community
occurs in linear damplands and occasionally sumplands between Holocene dunes (DEC 2011).
This community typically occurs within close proximity of the coast and is characterised by
species such as Acacia rostellifera, Acacia saligna, Xanthorrhoea preissii, Baumea juncea, Ficinia
nodosa and Lepidopserma gladiatum (DEC 2011).
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3.4.4 Banksia Woodlands TEC

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

The Banksia woodlands TEC is largely restricted to the Swan Coastal Plain IBRA bioregion,
within the Perth (SWA02) and Dandaragan (SWAOQ1) sub-regions. It extends into the adjacent
Jarrah Forrest IBRA region (JAO1 and JAO2 sub-regions) and areas of the Whicher and Darling
escarpments where pockets of Banksia woodland may occur. This TEC mainly occurs on deep
Bassendean and Spearwood sands or occasionally on Quindalup sands at the eastern edge
(Threatened Species Scientific Committee (TSSC) 2016).

Twenty-one FCTs from three supergroups described by Gibson et al. (1994) in Bush Forever

(Government of Western Australia 2000), Keighery et al. (2012), and Urban Bushland Council
(2011) best correspond to the Banksia woodlands TEC (TSSC 2016) which are summarised in
Table 14.

Table 14 -Floristic Community Types Corresponding to the Banksia Woodlands TEC

FCT Name WA TEC/PEC | EPBC TEC

Supergroup 3 - Uplands centered on Bassendean Dunes and Dandaragan Plateau

20a Banksia attenuata woodlands over species rich dense shrublands Endangered

20b  Eastern Banksia attenuata and/or Eucalyptus marginata Endangered
woodlands

20c Eastern shrublands and woodlands Critically Endangered
Endangered

21a Central Banksia attenuata - Eucalyptus marginata woodlands

21b  Southern Banksia attenuata woodlands P3

21c Low lying Banksia attenuata woodlands or shrublands P3

22 Banksia ilicifolia woodlands P3

23a Central Banksia attenuata - Banksia menziesii woodlands
23b Northern Banksia attenuata - Banksia menziesii woodlands P3
23c North-eastern Banksia attenuata - Banksia menziesii woodlands

S09 Banksia attenuata woodlands over dense low shrublands
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FCT Name WA TEC/PEC | EPBC TEC

Supergroup 4 - Uplands centered on Spearwood and Quindalup Dunes

24 Northern Spearwood shrublands and woodlands P3

25 Southern Eucalyptus gomphocephala - Agonis flexuosa P3
woodlands

28 Spearwood Banksia attenuata or Banksia attenuata - Eucalyptus
woodlands

Whicher Scarp FCTs (Keighery et al. 2012)

Al Central Whicher Scarp Mountain Marri Woodland WHSFCT_A1 P1

A2 North Whicher Scarp Jarrah and Woody Pear woodland WHSFCT_
A2

A3 North Whicher Scarp Banksia and Woody Pear woodland
WHSFCT_A3

Ad Whicher Scarp Banksia grandis, Jarrah and Marri woodland
WHSFCT_A4

B1 Swan Coastal Plain / North Whicher Scarp Banksia attenuata

woodland WHSFCT_B1
B2 West Whicher Scarp Banksia attenuata woodland WHSFCT_B2

c2 Whicher Scarp Jarrah woodland on deep coloured sands WHSFCT_
c2

3.4.5 SCP 21c - Banksia attenuata and/or Eucalyptus marginata woodlands of the eastern
side of the Swan Coastal Plain (part of Banksia woodlands TEC)

This community occurs on the Bassendean soil system between low dunes and interwoven
wetlands extending from Gingin to Bunbury. It is significantly less species rich than the other
sub-groups with an average of 40 species per site. The community may be dominated by
Melaleuca preissiana, Banksia attenuata, Banksia menziesii, Regelia ciliata, Eucalyptus marginata
or Corymbia calophylla (DEE 2016).

3.4.6 SCP 22 - Shrublands and woodlands of the eastern side of the Swan Coastal Plain
(part of Banksia woodlands TEC)

This community occupies low lying sites and supports Banksia ilicifolia and Banksia attenuata
woodlands with Melaleuca preissiana also recorded. The community typically has an open
understorey and may be seasonally waterlogged (DEE 2016).

3.4.7 SCP 26a - Melaleuca huegelii - Melaleuca systena Shrublands

The Melaleuca huegelii - Melaleuca systena shrublands of limestone ridges (SCP 26a) is defined
as comprising of species rich thickets, heaths or scrubs dominated by Melaleuca huegelii, M.
systena (previously M. acerosa), Dryandra sessilis over Grevillea preissii, Acacia lasiocarpa and
Spyridium globulosum, occurring on skeletal soil on ridge slopes and ridge tops (Gibson et al. 1994).
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3.4.8 SCP 24 - Northern Spearwood Shrublands and Woodlands

The Northern Spearwood shrublands and woodlands (SCP 24) is defined as heaths with
scattered Eucalyptus gomphocephala occurring on deeper soils north from Woodman Point.
Most sites occur on the Cottesloe unit of the Spearwood system. The heathlands in this group
typically include Dryandra (Banksia) sessilis, Calothamnus quadrifidus and Schoenus grandiflorus
(TSSC 2016). Other species typical for this community are Lepidosperma angustatum,
Desmocladus flexuosus, Melaleuca systena, Xanthorrhoea preissii, Phyllanthus calycinus,
Dianella revoluta, Conostylis aculeata and Lomandra maritima (Gibson et al. 1994).

3.4.9 SCP 25 - Southern Eucalyptus gomphocephala - Agonis flexuosa Woodlands

The Southern Eucalyptus gomphocephala - Agonis flexuosa Woodlands is a community type centred
on the Spearwood and Quindalup system. SCP 25 occurs south of Woodman Point on the Cottesloe
unit of the Spearwood system and is significantly richer in species than the northern group of
Eucalyptus gomphocephala communities. Typical shrub species to occur are Hibbertia hypericoides,
Macrozamia riedlei and Phyllanthus calycinus (Gibson et al. 1994).

Figure 11 - Threatened and Priority Ecological Communities
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3.5 WATERWAYS AND WETLANDS Figure 12 - Geomorphic Wetlands of the Swan Coastal Plain

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

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

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

« Multiple Use (MU) - wetlands that are assessed as possessing few remaining ecological
attributes and functions. While such wetlands can still play an important role in regional or
landscape ecosystem management, including water management, they are considered to
have low intrinsic ecological value. Typically, they have very little or no native vegetation
remaining (less than 10%).

Conservation Category and Resource Enhancement wetlands are of ecological value and
afforded protection through the planning process.

A total of 167 Geomorphic Wetlands of the Swan Coastal Plain are located within the City,
including 50 Conservation Category wetlands (Appendix A), 61 Resource Enhancement, 49
Multiple Use and seven ‘Not Applicable’ wetlands. The Conservation Category and Resource
Enhancement wetlands of the Swan Coastal Plain occurring within the City are spatially
presented in Figure 12.
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3.6 REGIONAL AND LOCAL ECOLOGICAL LINKAGES Figure 13 - Regional and Local Ecological Linkages
Land clearing is a fundamental pressure on the environment and causes the loss, fragmentation
and degradation of native vegetation (Jackson et. al. 2016). The viability of any natural area
depends on its size, proximity to other LNAs, and the quality of linkages or barriers in the
landscape between them (Del Marco et al 2004, Davis and Brooker 2008, Molloy et al 2009).
Ecological linkages facilitate the movement of wildlife and connect significant vegetation, habitat
and landscape features (City of Wanneroo 2018).

Local and regional linkages identified within the City generally run north to south or, to a lesser
extent, east to west. Proposed local ecological linkages as presented in the City's draft Local
Planning Strategy (2021a) connect Perth Biodiversity Project (PBP) regional linkages (Figure 13).
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3.7 THREATS TO BIODIVERSITY

Land clearing is a fundamental pressure on the environment and causes the loss, fragmentation
and degradation of native vegetation (Jackson et. al. 2016). The viability of any natural area
depends on its size, proximity to other LNAs, and the quality of linkages or barriers in the
landscape between them (Del Marco et al 2004, Davis and Brooker 2008, Molloy et al 2009).
Ecological linkages facilitate the movement of wildlife and connect significant vegetation, habitat
and landscape features (City of Wanneroo 2018).

Local and regional linkages identified within the City generally run north to south or, to a lesser
extent, east to west. Proposed local ecological linkages as presented in the City's draft Local
Planning Strategy (2021a) connect Perth Biodiversity Project (PBP) regional linkages (Figure 13).

3.7.1 Invasive Species

Invasive species pose a threat to local biodiversity as they displace native species and limit
recruitment of endemic flora by outcompeting them for resources such as food, water, light and
shelter, and often don’t have natural predators to keep them under control. Weeds are also a
fire hazard, increasing fuel load and the likelihood of initiating a bushland fire. Feral/introduced
animals are another example of invasive species, where they displace and outcompete local
fauna for resources, reducing native population numbers through limiting reproduction
opportunities and predation (City of Swan 2015).

3.7.2 Fragmentation from Clearing

Agricultural practices have led to a decline in natural areas over time, resulting in a fragmented
landscape. Genetic dispersal in the form of seeds and pollen for flora becomes restricted
while smaller fragmented habitats are more susceptible to degradation. Movement across the
landscape for local fauna is also made more difficult. Further clearing and increased habitat
fragmentation poses an ongoing threat to native species (City of Swan 2015).

3.7.3 Land Use and Development

Poor land use planning and development practices with lack of consideration for biodiversity values
pose a threat to local species (City of Swan 2015). Subdivision and development of the landscape
can result in reduced functional natural areas and ecological linkages, decreased remnant vegetation
communities, and altered wetlands and watercourses (Shire of Kalamunda 2008).

3.7.4 Altered Hydrology and Erosion

Clearing and development can alter natural wetlands and watercourses. Changes in water
availability influence species assemblages and habitat suitability. Increased nutrient run-off and
pollutants from developments can cause eutrophication (algal blooms), increase in weeds, and
death of aquatic life in wetlands. Greater stormwater discharge into creek lines causes erosion
in natural areas, causing sedimentation and further contribution to eutrophication downstream
(Shire of Kalamunda 2008).

3.7.5 Pathogens

Pathogens such as Phytophthora Dieback and Marri Canker (Quambalaria coyrecup) pose

a threat to biodiversity by causing death to endemic flora and altering vegetation structure.
Ongoing spread of pathogens occurs through soil or plant material movement from infested to
non-infested areas (City of Swan 2015).

LOCAL BIODIVERSITY STRATEGY 5 9

3.7.6 Degradation of Natural Areas

Natural areas can be impacted by off-road driving activities and rubbish dumping. Offroad
driving often results in damage to vegetation and ongoing erosion, as well as the introduction

of weeds and potentially contaminants from hydrocarbon spills. lllegal dumping can include
various waste, stolen or abandoned vehicles and garden waste. Dumped garden waste can pose
a threat to biodiversity through the introduction of weeds which will compete with native species
for nutrients, water and space. Other rubbish dumped illegally could potentially also contain
other environmental contaminants harmful to biodiversity, such as hydrocarbons.

3.7.7 Global and Regional Threats

Climate change predictions pose an ongoing threat to local biodiversity. Rises in sea level will affect
coastal biodiversity while a warmer and drier climate can result in an increase in droughts, storms
and bushfires leading to loss of habitat and species extinctions over time (City of Canning 2018).
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Figure 14 - Biodiversity Planning Precincts

4 BIODIVERSITY PLANNING PRECINCTS

LNAs within the City were divided into five planning precincts that are primarily based on zoning
within the MRS to determine the proportion of remnant vegetation and rate of decline within
each precinct. The Biodiversity Planning precincts are categorised as follows:

* Precinct1 - Urban precinct
Includes all areas that have been zoned as Urban or Urban deferred

+ Precinct 2 - Rural precinct
Includes all areas that have been zoned as Rural or Rural - Water Protection

* Precinct 3 - Industrial precinct
Includes all areas that have been zoned as Industrial, Special industrial and Port installations

* Precinct 4 - Public purposes precinct
Includes all areas that have been zoned as high school, prison, special uses, Water Authority
of WA, primary regional roads, other regional roads and railways

* Precinct 5 - Parks and recreation precinct
Includes all areas zoned as parks and recreation.

A summary of remnant vegetation occurring within each of these precincts (Table 15, Figure 14
series) indicates that remnant vegetation has declined in all precincts over a five-year period, since
2015, except for Category 5 - Parks and recreation. The largest decline in vegetation occurred
within the Urban precinct, exhibiting a decline of 36.46% over five years. These results highlight
the need to place greater emphasis on the urban precinct when prioritising LNAs for protection.

Table 15 - Remnant Vegetation within the City of Kwinana

Remnant Current (2020)* % Change in
Precinct Vegetation in Remnant Vegetation Extent
2015 (ha) Vegetation (ha) 2015 2020
Category 1 - Urban 756.17 480.47 -36.46
Category 2 - Rural 1,303.30 1216.28 -6.68
Category 3 - Industrial 242.24 199.20 -17.77
Category 4 - Public purposes 450.83 432.85 -3.99
Category 5 - Parks and recreation 1,842.14 1,854.73 +0.68
TOTAL 4,594.68 4,183.54

*Latest available data from DPIRD 2020
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5 VEGETATION INVENTORY AND
RETENTION TARGETS

Retention of at least 30% of the pre-European extent of each ecological community is required to
prevent an exponential loss of species and failure of ecosystem processes (Del Marco et. al. 2004).

In order to establish targets for the retention of vegetation in the City, an inventory of the
current retention levels, in comparison to pre-European extent, within each of the Precincts of
the City have been determined, as outlined in Table 16 and Table 17. The City of Kwinana lies
within the Perth metropolitan area and as such, generally, the 10% retention target applies. This
LBS aims to protect and enhance the City's natural areas and therefore the higher retention
target of 30% has been applied to all precincts.

All vegetation associations and complexes were allocated a retention category; the percentage of
the current remaining extent of vegetation within the City of Kwinana. The retention categories
are defined as follows:

+ Well Retained (>50% pre-European vegetation extent remaining)
+ Adequately Retained (50 - 35% pre-European vegetation extent remaining)
+ Close to Retention Target (35% - 30% pre-European vegetation extent remaining)

+ Under Retention Target - No Further clearing (<30% pre-European vegetation extent remaining).

It is important to note that whilst the 30% retention target may be considered ‘best practice’,
in certain precincts such as Precinct 1 - Urban, and Precinct 3 - Industrial, due to the extensive
clearing already occurring within these precincts, the retention target of 30% is unlikely to be
achievable, and therefore, the lower retention target of 10% may apply.
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Table 16 - Retained Vegetation Associations within each Precinct in the City of Kwinana

Vegetation Associations (Beard 1990)

Pre % of Pre
Precinct European European
Association Extent Extent Retention Category
across the Remaining
City (ha) in 2020

Under Retention Target -

2 68,31 Y R No Further clearing
968 12.60 0.52 413 Under Retention Ta'rget -
No Further clearing
Precinct 1 - .
Urban 998 137152 13588 991 Under Retention Target -
No Further clearing
1001 143220 32535 = 2272 Under Retention Target -
No Further clearing
TOTAL 2,882.83 471.35 16.35 -
6 888.91 124.93 14.05 Under Retention Ta_rget -
No Further clearing
1.62 x Under Retention Target -
=l Loe 10-3 1R No Further clearing
Precinct2- 968 26.87 5.72 21.29 Under Retention Target -
Rural o Further clearing
998 882.55 17496 & 19.82 Under Retention Target -
No Further clearing
1001 2,418.34 912.29 37.72 Adequately Retained
TOTAL 4,217.73 1,217.90 28.87 -
998 315.45 107.53 34.09 Close to Retention Target
Precinct 3 - Under Retention Target -
Industrial S8 107500 S 8.44 No Further clearing

TOTAL 1,389.46  198.21 14.26 -

LOCAL BIODIVERSITY STRATEGY

Vegetation Associations (Beard 1990)

Pre % of Pre
Precinct European 2020 European
Association Extent Extent Extent Retention Category
across the (ha)* Remaining
City (ha) in 2020
6 108.95 42.86 39.34 Adequately Retained
51 3.82 057 14.92 Under Retention Ta'rget - No Further
clearing
. 968 5 88 034 578 Under Retention Ta'rget - No Further
Precinct clearing
4 - Public ,
998 656.91 272.28 41.45 Adequately Retained
purposes
1001 314.11 94.69 30.15 Close to Retention Target
3048 14110 2236 15.85 Under Retention Ta'rget - No Further
clearing
TOTAL 1,230.77 433.10 35.19 -
6 412.71 374.54 90.75 Well Retained
51 146.21 140.77 96.28 Well Retained
. 968 6.78 6.35 93.66 Well Retained
Precinct 5 -
Parks and 998 1,078.81 808.58 74.95 Well Retained
recreation 1001 52860 45671  86.38 Well Retained
3048 104.18 67.11 64.42 Well Retained
TOTAL 2,277.39 1,854.06 81.41
GRAND TOTAL 11,998.19 4,174.62 34.80

*Latest available data from DPIRD 2020




City of Kwinana

Table 17 - Retained Vegetation Complexes within each Precinct in the City of Kwinana

Precinct -
Association

Bassendean
complex - c&s

Cottesloe
complex - c&s

Herdsman

Precinct 1 - Complex

Urban
Karrakatta

complex - c&s

Serpentine River
complex

TOTAL

Bassendean
complex - c&s

Cottesloe
complex - c&s

Guildford
complex
Precinct 2 -

Herdsman
Rural

Complex

Karrakatta
complex - c&s

Serpentine River
complex

TOTAL

Cottesloe
complex - c&s
Precinct 3 -

Industrial Quindalup

complex
TOTAL

Vegetation Associations (Beard 1990)

Pre
European
Extent
across the
City (ha)

1249.16

986.28

227.36

420.03

2.0x10-6

2882.83

2503.14

681.65

19.47

138.91

874.14

0.42
4217.73
490.59

888.53

1379.12

300.64

67.65

31.76

71.30

0

471.35

849.66

135.91

2.77

81.27

148.14

0.15

1217.90

123.35

74.00

197.35

% of Pre
European
Extent
Remaining
in 2020

24.07

6.86

13.97

16.97

16.35

33.94

19.94

14.23

58.51

16.95

35.71
28.88
25.14

8.33

14.31

Retention Category

Under Retention Target -
No Further clearing

Under Retention Target -
No Further clearing

Under Retention Target -
No Further clearing

Under Retention Target -
No Further clearing

NA

Close to Retention Target
Under Retention Target -
No Further clearing
Under Retention Target -
No Further clearing

Well Retained

Under Retention Target -
No Further clearing

Adequately Retained

Under Retention Target -
No Further clearing

Under Retention Target -
No Further clearing

Precinct

Precinct
4 - Public
purposes

Precinct 5 -
Parks and
recreation

GRAND TOTAL

Pre
European
Association Extent
across the
City (ha)
Bassendean
complex 311.00
- c&s
Cottesloe
complex - 583.90
c&s
Herdsman 23.40
Complex
Karrakatta
complex - 104.88
c&s
Quindalup 20751
complex
Serpentine
River 0.08
complex
TOTAL 1230.77
Bassendean
complex - 615.52
c&s
Cottesloe
complex - 1046.87
c&s
Herdsman 18977
Complex
Karrakatta
complex - 234.90
c&s
Quindalup 187.27
complex
Serpentine
River 3.06
complex
TOTAL 2277.39
11998.19
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Vegetation Associations (Beard 1990)

2020
Extent
(ha)*

91.51

180.24

4.63

53.58

103.06

0.08

433.10

536.74

778.86

176.88

218.27

140.57

2.74

1854.06
4174.62

% of Pre
European
Extent
Remaining
in 2020

29.42

30.87

19.79

51.09

49.67

100

35.19

87.2

74.4

93.21

92.92

75.06

89.54

81.41
34.80

Retention Category

Under Retention Target -
No Further clearing

Close to Retention Target

Under Retention Target -
No Further clearing

Well Retained

Adequately Retained

Well Retained

Adequately Retained

Well Retained

Well Retained

Well Retained

Well Retained

Well Retained

Well Retained

Well Retained
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Based on the current pre-European vegetation extents remaining within each precinct, a Figure 15 - Biodiversity Planning Precincts Vegetation Retention Targets
target retention level of 30% was applied. Numerous vegetation associations and vegetation
complexes within each precinct fall below the 30% retention target as summarised in Table 18
and spatially presented in Figure 15.

Table 18 - Summary of Vegetation Associations and Complexes with Less Than 30% Remaining
within the City

Precinct Associations Complexes

6 Bassendean complex - central and south
968 Cottesloe complex - central and south
Precinct 1 - Urban
998 Herdsman Complex
1001 Karrakatta complex - central and south
6
- Cottesloe complex - central and south
Precinct 2 - Rural . Guildford complex
Karrakatta complex - central and south
998
) ] Cottesloe complex - central and south
Precinct 3 - Industrial 3048 '
Quindalup complex
51
) _ Bassendean complex - central and south
Precinct 4 - Public purposes 968
Herdsman Complex
3048
Precinct 5 - Parks and recreation NA NA
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6 LOCAL NATURAL AREA VALUES AND
PRIORITISATION

6.1 DEGRADATION OF NATURAL AREAS

Natural area prioritisation provides an effective tool for strategically identifying areas with
existing or potential high conservation values and informing future land use decisions (Nam
Natura 2021) and identifies priority areas for protection and conservation.

The purpose of the prioritisation process is to identify LNAs where multiple biodiversity values
overlap as they can provide a good opportunity to meet conservation needs for multiple species
or ecosystems (Nam Natura 2020). LNAs considered to be of high priority should be considered
for formal protection to prevent degradation and optimise opportunities for enhancement.

Guidelines on determining prioritisation of LNAs were developed as part of the Perth Biodiversity
Project (Del Marco et al. 2004) and have been adapted for prioritisation of LNAs within the City of
Kwinana, as part of this LBS.

Prioritisation considers two categories of criteria:

1. Regional conservation significance criteria, supported by legislation and policy (EP Act, BC Act
and EPA Guidance Statement No 33), in the following categories:

+ Representation

+ Rarity

+ Diversity

+ Wetland, streamline, estuarine, coastal vegetation

+ Maintenance of ecological functions (patch size and connectivity).

2. Locally significant vegetation and local ecological linkages as outlined in the Local
Government Biodiversity Planning Guidelines (Del Marco et al. 2004).

LOCAL BIODIVERSITY STRATEGY

Due to the large number of LNAs within the City, prioritisation within this LBS was restricted to
those LNAs identified to be of high conservation value, or that do not occur within areas already
receiving management and protection.

In order to determine the LNAs of high conservation value, an initial screening was conducted.
Each LNA was analysed with the aid of current available spatial data and was determined to be
of high conservation value if it:

+ supports known areas of TECs or occurs within a TEC buffer

+ supports known populations of Threatened Flora

+ contains vegetation complexes with <10% remaining within the Swan Coastal Plain IBRA Region
+ iswithin 5 km of a confirmed Black-cockatoo breeding site or its buffer.

Other criteria such as the presence of Threatened or Priority fauna were not addressed, due to
the mobile nature of animals and the ability of fauna to move throughout their home range.

Discussions with the City identified that areas of current and future development are facing
imminent threats from clearing and therefore, were nominated to be a focus of prioritisation.

Areas of remnant vegetation that occur on the Jandakot Water Mound are afforded some
protection from clearing due to the requirement for submission of a Development Application
for assessment and approval by the City. All LNAs that do not meet the aforementioned criteria
or occur on the Jandakot Water Mound are proposed in this LBS to be prioritised at a later date,
as part of future prioritisation efforts as per the strategic actions listed in Section 6.3.

Areas that were not part of LNAs (Bush Forever, DBCA Managed Lands and Regional Parks)

were removed from this dataset in order to limit prioritisation to only the LNAs within the City.
Additionally, City reserves and parks that are currently managed by the City, and areas within the
Jandakot Mound were not assessed against the prioritisation criteria listed in Table 19.

The screening to determine LNAs of high conservation value determined that 1,110 areas
comprising 1,031.82 ha were relevant for initial prioritisation as part of this LBS (Figure 17)
(Appendix B).

In order to prioritise the City’s LNAs considered to be of high conservation value, each was
assessed against the criteria listed in Table 19 and scored as per the given weightings. The
guidelines defined by Del Marco et. al. (2004) were adapted in order to better suit vegetation

and LNAs within the City of Kwinana, particularly pertaining to the current extent of vegetation
remaining within the city, and the presence of Threatened Ecological Communities. A number of
criteria developed by Del Marco et. al. (2004) were not assessed such as ‘Natural areas in good or
better condition that contain both upland and wetland structural plant communities’, due to the
lack of available information, and therefore, such criteria were not used.

In order to prioritise the City's LNAs considered to be of high conservation value, each was
assessed against the criteria listed in Table 19 and scored as per the given weightings. The
guidelines defined by Del Marco et. al. (2004) were adapted in order to better suit vegetation

and LNAs within the City of Kwinana, particularly pertaining to the current extent of vegetation
remaining within the city, and the presence of Threatened Ecological Communities. A number of
criteria developed by Del Marco et. al. (2004) were not assessed such as ‘Natural areas in good or
better condition that contain both upland and wetland structural plant communities’, due to the
lack of available information, and therefore, such criteria were not used.
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The criteria were selected from the list provided in the Perth Biodiversity Project (Del Marco et al.

2004), using criteria that were deemed relevant to the City. The extent of vegetation remaining
within each LNA was assessed using the 2020 dataset of remaining pre-European native
vegetation extent (DPIRD 2020).

Each individual criterion was allocated a score, weighted to reflect the relative importance
(ecological value) of each. For example, the presence of Threatened flora receives a higher
score than areas that containing Priority flora (Table 19). If a criterion is met within the LNA,
the weighted score is applied and if the criterion is not met, no score (0) is applied, with scores
totalled, providing a possible score of 46 across the 21 criteria.

The score achieved by each LNA provides an indication of the number and importance of criteria
being met, the potential for the area to be of conservation value and therefore its priority for action.

All definitive decisions regarding actions implemented for each LNA should be supported by
field assessments to confirm the biodiversity value of each. Specialist advice will be required to
determine the presence or absence of features of conservation and biodiversity significance and
importance, and in confirming suitable actions for these LNAs, but guided by this LBS and future
iterations of the list of strategic actions.

Prioritisation of high conservation value LNAs considered to be under imminent threat are
spatially presented in Figure 17 and summarised in Appendix B. All other LNAs not prioritised
in this assessment will be prioritised as part of future strategic actions.
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Figure 17 - High Conservation Value Local Natural Areas
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Table 19

Criteria Spatial Data

Regional Representation (Representative of):

P1_2a

P1_2b

P1_2c

P1_2d

P1_3

Rarity

P3 3a

P3_3b

P3_4

P3_5

P3_6

P3 7a

P3_7b

P3_9a

P3_9b

P3 9c

a vegetation complex with 30% or less
remaining and <10% protected (formal) in the
Swan Coastal Plain IBRA region

a vegetation complex with 30% or less
remaining in the Swan Coastal IBRA region

a vegetation complex with 90-100% of its
original extent occurring within the City

a vegetation complex with 60-89% of its
original extent occurring within the City

large (greater than 20 ha) natural areas

Contains a Commonwealth listed
Threatened Ecological Community (TEC)

Contains a State listed Threatened
Ecological Community (TEC)

Contains a Priority Ecological Community
(PEC)

Contains Threatened Flora
Contains Priority Flora

Supports Commonwealth Threatened and
specially protected fauna

Supports State Threatened and specially
protected fauna

Supports Priority fauna

Provides significant habitat for significant
fauna

Vegetation extent by vegetation
complexes

Vegetation extent by vegetation
complexes

Pre-European extent of
vegetation complexes in the
IBRA region

Pre-European extent of
vegetation complexes in IBRA
region

Remnant vegetation in patches
greater than 20 ha

TEC boundaries (DBCA 2021d)
TEC boundaries (DBCA 2021d)

PEC boundaries (DBCA 2021d)

Threatened flora locations
(DBCA 2021a)

Priority flora (DBCA 2021a)

Threatened fauna (CR, EN,
VU, OS - Other Specially
Protected) (DBCA 2021d)

Threatened fauna (CR, EN,
VU, OS - Other Specially
Protected) (DBCA 2021b)

Priority fauna (DBCA 2021b)

Areas requiring investigation
for Carnaby's-cockatoo
foraging habitat (Swan Coastal
Plain)

Carnaby's Cockatoo habitat -
breeding sites (confirmed and
possible) within 12 km buffer

Carnaby's Cockatoo habitat -
roosting sites (confirmed and
unconfirmed) within 6 km
buffer

Weighted
Criteria
Score
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Criteri Spatial Dat Weighted
o Criteria (PBP 2013) patia Jala Criteria
Code Representation e

Maintaining ecological processes or natural systems - connectivity

Connectivity layer - current
remnant vegetation that touches 1
the Perth Metropolitan Region
Regional Ecological Linkages

Natural areas acting as stepping-stones in a

P41 regionally significant ecological link

Protection of wetland, streamline and estuarine fringing vegetation and coastal vegetation

PS5 1 Remnant vegetation within Conservation Geomorphic wetland mapping 3
- Category Wetlands plus 50 m buffer (DBCA 2019)

PS 1b Remnant vegetation within Resource Geomorphic wetland mapping 2
- Enhancement Wetlands plus 50 m buffer (DBCA 2019)

Local Representation (Representative of):

a vegetation complex with 10% or less eGSR SUSKt (2

P6_1 L o . vegetation complexes within 1
remaining within the City the City
a vegetation complex with 30% or less Vegetat.lon SUERIE (9 o

P6_2 o o . vegetation complexes within 1
remaining within the City the City
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Figure 19 - LNAs of Highest Priority 6.2 SUMMARY OF KEY VALUES FOR LNAS WITHIN THE CITY OF KWINANA

The key significant values within the LNAs of the City of Kwinana are:

+ Presence of the following Commonwealth or State listed TECs:

+ Tuart Woodlands and Forests of the Swan Coastal Plain (Critically Endangered, EPBC
Act; Priority 3, DBCA)

« Communities of Tumulus Springs (Mound Springs SCP) (Endangered, EPBC Act;
Critically Endangered, BC Act)

+ Woodlands over sedgelands in Holocene Dune swale of the southern Swan Coastal
Plain (SCP19b) (Endangered, EPBC Act; Critically Endangered, BC Act)

Banksia Woodlands of the Swan Coastal Plain (Endangered, EPBC Act; Priority 3, DBCA)

« Low Lying Banksia attenuata woodlands or shrublands (SCP21c) (Endangered, EPBC
Act; Priority 3, DBCA)

+ Banksia ilicifolia woodlands (SCP22) (Endangered, EPBC Act; Priority 3, DBCA)

* Melaleuca huegelii - Melaleuca systena shrublands on limestone ridges (SCP26a)
(Endangered, BC Act).

* Presence of the following PECs:
Northern Spearwood shrublands and woodlands (Priority 3)
+ Southern Eucalyptus gomphocephala - Agonis flexuosa woodlands (Priority 3).
+ Presence of Vegetation Complexes with less than 30% remaining on the Swan Coastal Plain
+ Presence of Vegetation Complexes with less than 30% remaining within the City
* Presence of Threatened Flora
Presence of Threatened and specially protected Fauna
* Representing a stepping-stone in a regionally significant ecological linkage
+ Remnant vegetation within or within 50 m of a buffer of Conservation Category Wetlands

* Remnant vegetation within or within 50 m of a buffer of Resource Enhancement Category

Wetlands.
_ ; Out of the 1,110 areas considered to high conservation LNAs, based on the initial prioritisation
M, T T i A as part of this LBS (Appendix B), 26 were identified as areas of high priority, with a prioritisation
F o i score of 24 or greater (Table 20, Figure 19).
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Table 20 - High Priority LNAs (with a Score of Greater than 24) 7 BIODIVE RSITY VISION, DI RECTIONS

ANDACTIONS
Northing (mN)

393777mE 6428820mN 1 Shipsey Place 71 VISION
392686mE 6428582mN 26 9.22
392926mE 6428711mN 173 Braddock Road 26 1.56 The City's biodiversity vision is to:
393005mE 6428677mN 26 1.37
393084mE 6428646mN 159 Braddock Road 26 112 Prioritise, protect and enhance the City's natural areas
393164mE 6428616mN 151 Braddock Road 26 0.78
393244mE 6428585mN 149 Braddock Road 26 0.48
392443mE 6431463mN 24 Lugg Place 28 1.56 7.2 STRATEGIC DIRECTIONS
392443mE 6431203mN 28 0-11 To achieve the City's biodiversity vision, the strategic directions (objectives) are to:
392524mE 6431345mN 28 59x10-4
1. Increase the protection status of significant biodiversity in the City, including on local
392566mE 6431601TmN 28 Lugg Place 28 0.69 government managed or owned lands, and on private land.
2Rl AU B 12 Nicolas Drive 28 g0 2. Appropriately manage LNAs to reduce identified threats.
392613mE 6430999mN 32 Nicolas Drive 28 0-16 3. Increase the viability and resilience of LNAs by establishing or enhancing buffers and regional
392614mE 6431376mN 2 Lugg Place 28 0.94 and local ecological linkages.
392631TmE 6431200mN 76 Nicolas Drive 28 1.06 4. Achieve long-term community engagement in local biodiversity management.
SRERERTTE BARRUSIN 22 Wigeles Dty 28 b 5. Embed the consideration of biodiversity as standard in all decisions and activities of the City.
392638 mE 6430647mN 135 Mortimer Road 28 1.15
392976mE 6430630mN 28 0.02
393027mE 6431705mN 165 Mortimer Road 28 44.29
393030mE 6431552mN 28 1.2x 10-3
393030mE 6431532mN 28 1.5x 10-4
393030mE 6431529mN 122 Nicolas Drive 28 0.01
393032mE 6431346mN 168 Nicolas Drive 28 4.5x10-3
393033mE 6431254mN 180 Nicolas Drive 28 2.7 x10-4
393118mE 6431726mN 131 Nicolas Drive 28 0.85

393127mE 6431645mN 28 0.01




City of Kwinana

Increase the protection status of significant biodiversity

LNAs

Offsets

Clearing

lllegal clearing

LBS fund

Wetlands

Further assess and refine the prioritisation of
identified LNAs (Section 5.2), including local reserves,
for those LNAs not determined to be of high
conservation value as identified in this LBS.

Establish a system to hold new information collected
on LNAs by establishing a LNA Inventory and ensure
areas are vested for conservation and recreation.

Where opportunities arise with development
applications lodged, secure private land for inclusion
in the City's LNAs as part of offset packages,
including via development projects. Proponents

to fund management of these LNAs for a period of
time (sufficient to improve the bushland condition
to an acceptable level), before responsibility is
returned to the City. Each property shall be subject
to a management plan that outlines actions,
responsibilities, timeframes and funding avenues.

As part of the further assessment and prioritisation of
identified LNAs (Section 5.2), determine LNAs with the
potential to be purchased as offsets.

Investigate opportunities, via local planning policies,
which require new vegetation plantings to offset the
clearing of vegetation on private land

Avoid or minimise further clearing of LNAs, especially
areas within vegetation associations or complexes
for which the current extent of those associations of
complexes is close to the 30% retention threshold for
that Biodiversity Planning Precinct.

No further clearing of LNAs supporting vegetation
associations or complexes for which the current extent
of those associations of complexes falls below the

30% retention threshold for that Biodiversity Planning
Precinct

Prosecute instances of illegal clearing under the
Planning and Development Act 2005, with funds
from infringements contributing to the LBS fund (see
below).

Establish a fund that collects from illegal clearing
infringements and utilises those funds for
implementing actions as outlined in this LBS.
Investigate how any cash-in-lieu for the POS fund may
also be used for management of LNAs.

Consider amendments to the Local Planning Scheme
for areas adjacent to wetlands and wetland buffers,
to protect LNAs associated with and adjacent to
wetlands.

Retain all remaining vegetated areas classified as CCW
and REW Geomorphic Wetlands of the Swan Coastal
Plain.

LOCAL BIODIVERSITY STRATEGY

Within 5 years

Within 1 year

Ongoing

Within 5 years

Ongoing

Ongoing

Within 2 years

Within 1 year

Ongoing

37/
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TECS/PECs Protect, regenerate and restore TEC or PEC vegetation As per prioritisations made
and fauna habitat per “prioritisation”. (Section 5.2)

Consider the prioritisation and retention of
biodiversity-significant areas within LNAs associated

Increase buffers and ecological linkages

Protect, regenerate and restore vegetation

within, and adjacent to defined ecological el IS Aot iOnS

Ecological linkages made (Section 5.2)

Rural planning with rural developments, via appropriate spatial Ongoing linkages as per “prioritisation”.
positioning, selection and approval of building Find opportunities for linkages to be
envelopes. Revegetation rehabilitated, with a focus on the limited east- Ongoing
Establish and plan for the achievement of a set of west links.

Vegetation targets for areas of retained native vegetation (a . . .

retention targets certain % of each complex, areas of wetlands, etc.) as VAt 72 Esta;bh(sjhba Pfew Pollcy.for TEMEEEMERE O Within 2 years
applicable to the various precincts. Wetland buffers wetland butters on private property.

e R Establish and include a significant tree register within . Protect and begin to restore/revegetate buffers Ongoing

ree Register the Local Planning Strategy and Scheme el of all Geomorphic wetlands within the City.
Appropriately manage LNAs Protect and bgg_in to restore/revegetqte buffers '
TECs/PECs of LNAs containing TECs, PECs or habitat of Ongoing

LNAs

TECs

LNA Inventory

Wetlands

TECs/PECs

Developer
bonds

For all LNAs that have been identified to be
areas of high conservation value, undertake a
rapid assessment to ground-truth the status of
remnant vegetation, general condition, threats,
and apparent opportunities for management and
prioritise accordingly.

Undertake a desktop mapping exercise to
consolidate the patches of TECs in the City to
enable planning and further prioritisation of
LNAs.

Regularly update mapping and information within Ongoing, or at least
the established LNA Inventory. every 2 years

Protect, restore and manage all vegetated As per prioritisations
wetlands and buffers within the City. made (Section 5.2)

Ensure all proposed development that may
impact a LNA which contains TEC, PEC or habitat
for significant flora or fauna, has been suitably
assessed by ecological specialists.

Collect bonds from developers ensuring
appropriate management of LNAs, which the City Ongoing
can utilise for management, if required.

Within 5 years

Within 5 years

Ongoing

significant flora or fauna.

Achieve long term community engagement in local biodiversity management

Consultation

Stewardships

Private property
LNA self-
management

Landowners
Conservation
Initiative

Management of
TECs on private

property

Carry out public consultation as per usual City
procedures to consider feedback from the
community for incorporation into the LBS.

Formalise an environmental stewardships
initiative for private properties that support
significant LNAs.

Develop a plan to incentivise private property
management of LNAs (e.g. ‘Wetland Care’

and ‘Bush Care’), including activities such as
providing professional advice and labour for land
management activities and/or providing native
plants for residents.

Develop and implement the Bushland and
Wetlands Conservation Initiative (BAWLCI).

Identify and look to manage private properties
that support Tuart woodlands and forests.

Identify and look to manage private properties
that support Banksia woodland.

Identify ways to support retention, protection
and management on private properties that
support Tumulus mound springs.

Within 5 years

Within 5 years

Within 5 years

Within 5 years

Within 5 years

Within 5 years

Within 5 years
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APPENDIX A - GEOMORPHIC WETLANDS

WITHIN THE CITY OF KWINANA

Wetland Name Wetland Classification | Management Category

6382
6384
6386
6389
6391

6392
6537
6539
6614
6615

6616

6666
6679
6721

6725

6795
6799
6800
6801
6806
6808
6811
6812
6900
6903
12918

12980

12981

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Spectacles South
Spectacles North
Unknown
Unknown
Unknown
Sandy Lake
Unknown
Sandy Lake

Mandogalup Swamp
North

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown

Mandogalup Swamp
South

Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Dampland

Sumpland
Sumpland

Dampland
Dampland
Dampland
Dampland
Dampland
Dampland
Dampland
Dampland
Dampland
Sumpland

Sumpland

Sumpland

Dampland

Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category

Conservation Category
Conservation Category

Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category
Conservation Category

Conservation
Category

Conservation
Category
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Wetland Name Wetland Classification | Management Category

13079

13080

13082

13506

13959

13961

13963

13965

14064

14148

14663

14685

15166

15196

15290

15333

15391

15397

15399

15584

Sandy Lake
Unknown
Sandy Lake
Not Applicable
Unknown
Unknown
Unknown
Unknown
Unknown

Sandy Lake

Mandogalup Swamp

Mid South

Unknown
Unknown
Unknown
Sandy Lake
Unknown
Long Swamp
Unknown

Unknown

Mandogalup Swamp

Mid South

Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Dampland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Dampland
Dampland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland
Sumpland

Sumpland

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Conservation
Category

Wetland Name Wetland Classification | Management Category

15585

15866

6375

6376

6379

6380

6387

6388

6390

6401

6610

6613

6664

6667

6670

6672

6690

6719

6724

6726

Mandogalup Swamp
Mid South

Bollard Bulrush
Swamp

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Wattleup Lake

Unknown

Mandogalup Swamp
Mid North

Unknown
Unknown
Unknown

Unknown
Mandogalup Swamp
North

Mandogalup Swamp
North

Mandogalup Swamp
North

Sumpland
Sumpland
Sumpland
Sumpland
Dampland
Dampland
Sumpland
Sumpland
Sumpland
Sumpland
Lake
Sumpland
Sumpland
Dampland
Dampland
Sumpland
Dampland
Sumpland
Sumpland

Sumpland
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Conservation
Category

Conservation
Category

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement
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Wetland Name Wetland Classification | Management Category Wetland Name Wetland Classification | Management Category

6729 Unknown Dampland Resource 14079 Unknown Sumpland Resource
Enhancement Enhancement
6794 Unknown Dampland Resource 14664 Unknown Palusplain REOUIES
Enhancement Enhancement
6796 Unknown Dampland Resource 14666 Unknown Palusplain Resource
Enhancement Enhancement
6802 Unknown Dampland RSOl 14732 Unknown Dampland Resource
Enhancement Enhancement
6807 Unknown Dampland Resource 15325 Unknown Dampland NI
Enhancement Enhancement
6814 Unknown Dampland Resource 15327 Unknown Dampland Resource
Enhancement Enhancement
6815 Unknown Dampland Resource 15328 Unknown Dampland Resource
Enhancement Enhancement
6887 Unknown Dampland Resource 15329 Unknown Dampland IO
Enhancement Enhancement
6889 Unknown Dampland ReEelles 15330 Unknown Dampland Resource
Enhancement Enhancement
6891 Unknown Dampland Resource 15331 Unknown Dampland Resource
Enhancement Enhancement
sl Unknown Dampland Resource 15332 Unknown Not Assessed RO
Enhancement Enhancement
6835 Unknown Dampland Resource 15334 Unknown Not Assessed REOUIES
Enhancement Enhancement
6899 Unknown Dampland Resource 15335 Unknown Nl Aesrssad Resource
Enhancement Enhancement
e Unknown Dampland Resource 15343 Unknown Not Assessed NSO
Enhancement Enhancement
(56as Unknown Dampland Resource 15344 Unknown Not Assessed RESIOUIES
Enhancement Enhancement
lxese Unknown Dampland Resource 15347 Unknown Not Assessed Resource
Enhancement Enhancement
13750 Unknown Sumpland Resource 15348 Unknown Dampland NI
Enhancement Enhancement
13967 Unknown Dampland Resource 15400 Unknown Sumpland REEIOUIES
Enhancement Enhancement
13968 Unknown Dampland Resource 15800 Unknown sumpland Resource
Enhancement Enhancement
13969 Unknown Dampland Resource 15801 Unknown Sumpland Resource
Enhancement Enhancement
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Wetland Name Wetland Classification | Management Category

Bollard Bulrush

15867

15935

15936

6381

6530

6531
6538
6668
6669

6716

6793
6803
6810
6901
6926
12921

13327

13727
13728
13731

13732
13737
13738
13740
13741

13753
13958
13962
13966

Swamp

Unknown

Unknown

Unknown

Mandogalup Swamp

South
Unknown
Unknown

Sandy Lake
Sandy Lake

Mandogalup Swamp

North
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Bollard Bulrush

Swamp
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Sumpland
Dampland

Dampland
Dampland
Dampland

Dampland
Dampland
Sumpland

Sumpland
Sumpland

Sumpland
Dampland
Dampland
Sumpland
Dampland
Dampland

Sumpland

Dampland
Dampland
Dampland
Dampland
Sumpland
Sumpland
Sumpland
Sumpland
Dampland
Sumpland

Sumpland

Sumpland

Resource
Enhancement

Resource
Enhancement

Resource
Enhancement

Multiple Use
Multiple Use

Multiple Use
Multiple Use
Multiple Use
Multiple Use

Multiple Use

Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use

Multiple Use

Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use

Wetland Name Wetland Classification | Management Category

14063
14163

14662

15336
15337
15338
15340
15342
15345
15346
15349
15350
15396
15398
15578
15582

15583

15590
15785
15798
15799
15937
15938
13091
13941
14076
14419
15395
15862
15905

Unknown
Unknown

Mandogalup Swamp
North

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Mandogalup Swamp
Mid South

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Not Applicable
Long Swamp*
Unknown
Not Applicable
Unknown
Unknown

Unknown

* UFI 15391 - Long Swamp is the CCW
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Sumpland

Dampland
Sumpland

Dampland
Dampland
Dampland
Dampland
Sumpland
Not Assessed
Not Assessed
Sumpland
Dampland
Sumpland
Sumpland
Dampland

Not Assessed
Sumpland

Dampland
Palusplain
Sumpland
Sumpland
Dampland
Dampland
Dryland
No Longer a Wetland
No Longer a Wetland
Dryland
No Longer a Wetland
No Longer a Wetland
No Longer a Wetland

Multiple Use
Multiple Use

Multiple Use

Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use

Multiple Use

Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Multiple Use
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
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ADMINISTRATION

Cnr Gilmore Ave and Sulphur Rd,
Kwinana WA 6167
PO Box 21, Kwinana WA 6966

Telephone 9439 0200

customer@kwinana.wa.gov.au
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