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‘...to miss the city’s relation to nature and the country is in fact to miss much of what the 

city is.’ William Cronon, Nature’s Metropolis (1991, p. 19) 

 

 

‘Suburbia is where the developer bulldozes out the trees, then names the streets after 

them.’ William E. (Bill) Vaughan, American columnist (1915-1977) 
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ABSTRACT 

 

 

All people are dependent on natural areas and biological diversity (or „biodiversity‟) for 

sustenance, health, well-being and enjoyment of life.  As a greater proportion of the 

world‟s population become residents of cities, more attention is being given to the impacts 

of urbanisation on natural ecosystems.  Urban ecological research is playing an 

increasingly important role in urban planning, particularly in areas with high biodiversity 

values.  The aim of this thesis was to improve the understanding of policies and processes 

relating to urban biodiversity conservation, specifically in the context of Perth, Western 

Australia.  Perth is a unique capital city, situated in an internationally recognised 

biodiversity hotspot, and much of the land needed for new housing is still covered with 

original vegetation.  The objectives of this study were to examine the evolution of urban 

planning and policy in response to biodiversity conservation, and to identify the limitations 

and opportunities of the Western Australian planning system to address urban biodiversity 

conservation.  The study involved qualitative analysis of legislation, policies, planning 

strategies and structure plans, with a particular focus on the northwest corridor of the Perth 

metropolitan region.  Informal interviews with representatives from State government, 

local government and community groups helped to fill gaps in knowledge.  Three case 

studies, involving the residential areas of Hepburn Heights and Banksia Grove and the 

Neerabup industrial area in Perth‟s northwest corridor, were used to examine the 

progression of planning for urban biodiversity since the late 1980s.  The study found that 

policies, strategies and plans were, to varying degrees, based on urban ecological 

principles relating to the theory of island biogeography, metapopulation theory and 

ecological thresholds.  The study also highlighted the limitations and opportunities of the 

Western Australian land use planning system to address urban biodiversity conservation, 

including the metropolitan region planning scheme, environmental impact assessment, and 

regional conservation planning strategies. 
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CHAPTER ONE 

INTRODUCTION 

 

 

1.1 OVERVIEW 

 

There has been growing international interest in the field of urban ecology over recent 

years, with greater recognition of the inextricable link between natural and urban 

environments (McIntyre et al. 2000; Bridge 2001; Breuste 2004; Florgard 2007).  

Humans are dependent on natural environments and biological systems and processes for 

sustenance, health, well-being and enjoyment of life.  Natural environments are valuable 

for the provision of ecosystem services (e.g. clean air, soil and water), natural resources 

(e.g. food, medicines and industrial products), opportunities for education and research, 

spaces for relaxation and recreation, and habitat for many species of native plants and 

animals.  Importantly, careful planning and management of the natural environment and 

its biological diversity (or „biodiversity‟) will be essential if a healthy, life-supporting 

planet is to be provided to future generations. 

 

Biodiversity has been defined in various ways but has generally been used in a very 

comprehensive manner meaning the variability of life, in terms of its composition, 

structure and function (Savard et al. 2000; Wegner et al. 2005).  Biodiversity is 

characteristically defined on three levels: genetic diversity, species diversity and 

ecosystem diversity (Barbault 1995; Wegner et al. 2005).  More recently, the concept of 

biodiversity has been broadened to include landscape-level considerations, where 

landscapes may include a number of ecosystems (Wegner et al. 2005). 

 

Australia is a predominantly urban nation, with 87% of the population, or 17 million 

people, residing in cities (Hodgman 2004).  Perth, the capital city of Western Australia, is 

one of the largest- and fastest-growing urban areas in Australia (Australian Bureau of 

Statistics 2007).  The Perth metropolitan region is unique to other cities in that it is 
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encompasses a large area of approximately 20,000 km
2
 with a low density population of 

1,600,000 and is experiencing rapid growth due to Western Australia‟s booming resource 

industry (Albrecht 2006).  Following the Second World War, the rapid increase in car 

ownership led to greater mobility within the region, with consequent pressure for the 

release of scattered areas of land for urban use outside the urban-zoned areas (MRPA 

1970). 

 

Perth is situated within the Southwest Australia Ecoregion, an area recognised as a global 

biodiversity hotspot due to high levels of species diversity that are under threat from 

human-induced disturbance (Myers et al. 2000).  Despite the introduction of the 

Environmental Protection Act 1986, there has been continued widespread clearing for 

urban development in Western Australia (Hillier 1999; McDonald et al. 2003).  Urban 

bushland contributes to Perth‟s unique character and quality of life and has often been 

described as „the heart and lungs of the City‟ (WAPC 2000).  Of the 261 789 ha of native 

vegetation remaining in the Perth metropolitan region in 2010 (equivalent to 49% of the 

pre-European extent), 42 495 ha is protected in reserves and an additional 50 668 ha is 

located within Regional Parks and other Bush Forever sites (PBP 2010).  The need to 

retain bushland in Perth in an effort to conserve biodiversity has been formally 

recognised by the Western Australian Government through the publication of the Urban 

Bushland Strategy (Ministry for Planning 1995), Perth’s Bushplan (WAPC 1998) and 

Bush Forever (WAPC 2000).  These strategies have defined criteria for the identification 

of significant areas of native vegetation, with the State government being responsible for 

„regionally significant‟ areas and the onus being on local governments to protect „locally 

significant‟ areas (Hercock 1997). 

 

In response to the State government delegating responsibility to local governments for the 

protection of local bushland, the Western Australian Local Government Association, 

through the Perth Biodiversity Project, published the Local Government Biodiversity 

Planning Guidelines for the Perth Metropolitan Region (Del Marco et al. 2004).  The 

guidelines outline a local biodiversity planning process that culminates in the release of a 

local biodiversity strategy (Del Marco et al. 2004).  Several local governments in the 
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Perth metropolitan region and elsewhere in Southwest Australia are developing local 

biodiversity strategies in accordance with the guidelines.  However, the implementation 

of local biodiversity strategies through urban planning processes has been challenging in 

the face of constant pressure to accommodate an expanding urban population.  It is 

therefore timely for this thesis, in the United Nations International Year of Biodiversity 

2010, to examine the evolution of urban biodiversity planning in one of the most 

biologically diverse cities in the world – Perth, Western Australia. 

 

1.2 RESEARCH AIM AND OBJECTIVES 

 

The aim of this thesis was to improve the understanding of policies and processes relating 

to urban biodiversity conservation, specifically in the context of Perth, Western Australia.  

Perth is a unique capital city, situated in an internationally recognised biodiversity 

hotspot, and much of the land needed for new housing is still covered with original 

vegetation.  The objectives of this study were to examine the evolution of urban planning 

and policy in response to biodiversity conservation, and to identify the limitations and 

opportunities of the Western Australian planning system to address urban biodiversity 

conservation.  A key question of the research was: How is biodiversity considered 

through the urban planning process? 

 

1.3 METHODOLOGY 

 

In order to answer the research question and achieve the research objectives, the study 

involved qualitative analysis of relevant legislation, policies, planning strategies and 

structure plans, with a particular focus on the northwest corridor of the Perth metropolitan 

region.  Since the 1960s, metropolitan planning has aimed to accommodate a significant 

proportion of Perth‟s growing population within the northwest corridor.  Large areas of 

land have been zoned for urban development, which has necessitated extensive clearing 

of native vegetation.  In the City of Wanneroo, for example, 1,192 ha of native vegetation 

was cleared between 2001 and 2005, representing around 30% of the total amount of 
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native vegetation cleared within the Perth metropolitan region during this period (Perth 

Biodiversity Project 2007).   

 

1.3.1 Selection of case studies 

 

Three case studies, involving the residential areas of Hepburn Heights and Banksia Grove 

and the Neerabup industrial area in Perth‟s northwest corridor (Figure 1), were used to 

examine the progression of planning for urban biodiversity since the late 1980s.  Hepburn 

Heights was selected as a case study for this thesis because it was the community‟s 

campaign to save bushland at this site that led to the development of urban bushland 

policy in Western Australia.  Banksia Grove was selected as a case study because it 

involved environmental impact assessment, and it represents the first structure plan to be 

influenced by the City of Wanneroo local biodiversity strategy.  The Neerabup Industrial 

Area was selected as a case study because it is an example of conflict between 

biodiversity conservation, resource extraction, and land development for employment 

generating industrial uses. 

 

1.3.2 Interviews 

 

Representatives from State government, local government and community groups were 

interviewed to fill gaps in knowledge for this thesis.  The interviews were informal, 

involved note-taking, and used prompting questions identified through the analysis of 

policies and plans.  Interviews were undertaken with a former member of the Hepburn 

Woodlands Preservation Group in January 2009; two strategic planners from the City of 

Wanneroo in March 2009 and March 2010; a botanist from the Office of the 

Environmental Protection Authority (EPA) in March and April 2010; an environmental 

planner from the City of Wanneroo in April 2010; and a representative from the Urban 

Bushland Council in April 2010.  Informal discussions with officers of the Department of 

Planning, the Office of the EPA, the Western Australian Local Government Association 

and the City of Wanneroo also helped to improve understanding of regional planning and 

conservation initiatives.  Information obtained through the informal interviews assisted 
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the analysis of metropolitan region strategies and plans, and contributed to the discussion 

of planning processes in the case studies for this thesis.    

 

 

Figure 1: Case study locations.  The case study sites for this thesis – Hepburn Heights, 

Banksia Grove and Neerabup Industrial Area – are located in the northwest corridor of 

the Perth metropolitan region, Western Australia. 
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1.3.3 Policy and plan analysis 

 

Liaison with officers of the City of Wanneroo, the Department of Planning and the Office 

of the EPA helped to identify relevant material for analysis in this thesis, including 

Commonwealth and Western Australian legislation, national and State policies and 

strategies, metropolitan region strategies and plans, and local structure plans and 

associated reports for each of the three case studies: 

 

 Commonwealth and Western Australian legislation – Environment Protection and 

Biodiversity Conservation Act 1999; Wildlife Conservation Act 1950; 

Conservation and Land Management Act 1984; Environmental Protection Act 

1986; Planning and Development Act 2005 

 

 National and State policies and strategies – National Strategy for the 

Conservation of Australia’s Biological Diversity (DEST 1996); National 

Objectives and Targets for Biodiversity Conservation 2001-2005 (Environment 

Australia 2001); Australia’s Biodiversity Conservation Strategy 2010-2020: 

Consultation Draft (DEWHA 2009); State Planning Strategy (WAPC 1997); A 

100-year Biodiversity Conservation Strategy for Western Australia: Draft (DEC 

2006); State Planning Policy No. 2: Environment and Natural Resources Policy 

(WAPC 2003); State Planning Policy No. 2.8: Bushland Policy for the Perth 

Metropolitan Region (WAPC 2010); Position Statement No. 2 (EPA 2000); 

Guidance for the Assessment of Environmental Factors No. 10 (EPA 2006); 

Guidance Statement No. 33 (EPA 2008); Local Government Biodiversity 

Planning Guidelines for the Perth Metropolitan Region (Del Marco et al. 2004) 

 

 Metropolitan region plans and strategies – Plan for the Metropolitan Region: 

Perth and Fremantle (Stephenson & Hepburn 1955); Corridor Plan for Perth 

(MRPA 1970); Planning Structure for the North-West Corridor (MRPA 1977); 

Conservation Reserves for Western Australia as Recommended by the 

Environmental Protection Authority: The Darling System – System 6 (DCE 1983); 
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Planning for the Future of the Perth Metropolitan Region (State Planning 

Commission 1987), including the working paper on Constraints to Urban 

Development in the Perth Metropolitan Region: A McHargian Analysis (Rice 

1987); Metroplan: A Planning Strategy for the Perth Metropolitan Region 

(DPUD 1990) and the supporting Urban Expansion Policy Statement for the Perth 

Metropolitan Region (DPUD 1990); North West Corridor Structure Plan (DPUD 

1992); Urban Bushland Strategy (Ministry for Planning 1995); Perth’s Bushplan 

(WAPC 1998); Bush Forever (WAPC 2000); Network City: Community Planning 

Strategy for Perth and Peel (WAPC 2004); Directions 2031: Draft Spatial 

Framework for Perth and Peel (WAPC 2009) 

 

The development planning and environmental impact assessment processes for the 

Hepburn Heights case study were interpreted from Lloyd and Marwick (2009) and 

associated materials collected by the Hepburn Woodlands Preservation Group, including 

subdivision plans, Council reports, State government correspondence, technical 

ecological reports, media releases, and newspaper articles.  The structure planning and 

environmental impact assessment processes for the Banksia Grove and Neerabup 

Industrial Area case studies were interpreted from consultants‟ structure plan reports, 

Council reports, State government correspondence, and EPA reports. 

 

The policies and plans were analysed for their consideration of „natural areas‟, „native 

vegetation‟, „bushland‟ and „biodiversity‟ in urban areas and in urban planning processes.  

Particular emphasis was given to the extent to which the policies and plans adopted key 

urban ecology principles, which were identified through the review of literature for this 

thesis. 

 

1.3.4 Site evaluation 

 

The context of urban development and bushland conservation was evaluated for each of 

the case study sites.  Aerial photograph interpretation and site inspections helped to 

assess the extent and quality of native vegetation and the timing and form of urban 
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development.  Site inspections were undertaken for Banksia Grove in January and 

December 2009; Hepburn Heights in July 2009; and Neerabup Industrial Area in 

December 2009. 

 

1.4 ORGANISATION OF THESIS 

 

A diagrammatic representation of the organisation of this thesis is provided in Figure 2.  

Chapter Two contains a review of academic literature to set the scene for the topic of this 

thesis, and to identify key principles that will assist the evaluation of urban planning for 

biodiversity conservation outcomes.  Chapter Three provides a summary of relevant 

legislation, policies and strategies at the national and state levels, including the extent to 

which urban ecology principles have informed these, in order to provide a context for 

discussion of regional and local planning in subsequent chapters.  Chapters Four to Seven 

contain the results and discussion of the main analyses undertaken for this thesis.  

Chapter Four provides an overview of regional strategies and plans relevant to 

biodiversity conservation in urban areas of the northwest corridor of Perth, Western 

Australia.  Chapters Five, Six and Seven detail the evolution of planning for biodiversity 

in the Hepburn Heights, Banksia Grove and Neerabup Industrial Area case study sites.  

Finally, Chapter Eight provides an overview of the main findings of this thesis, and 

highlights the limitations and opportunities of the Western Australian land use planning 

system to address urban biodiversity conservation. 
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Figure 2: Structure of the thesis.  Urban ecology principles identified from the 

literature review (Chapter Two) have informed the analysis of legislation and policy 

(Chapter Three) and regional planning (Chapter Four).  The evolution of urban planning 

and policy in response to biodiversity conservation was examined in three case studies, 

spanning from the late 1980s (Chapter Five), through the 1990s (Chapter Six), to present 

day (Chapter Seven).  Chapter Eight provides an overview of the thesis outcomes, and 

highlights the limitations and opportunities of the land use planning system. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

 

2.1 INTRODUCTION 
 

The purpose of this chapter is to review key themes in the literature relating to 

biodiversity conservation and urban planning.  The chapter begins by providing an 

overview of the study of urban ecology, before discussing research into the impacts of 

urbanisation on biodiversity, including the comparison of biodiversity in urban and non-

urban areas.  The chapter then outlines the main theories and concepts that have been 

developed and applied to improve the understanding of biodiversity in urban areas.  The 

latter sections of the chapter examine how biodiversity conservation has been considered 

through land use planning. 

 

2.2 URBAN ECOLOGY 
 

Major cities tend to develop at locations crucial for biodiversity conservation, because the 

qualities that make a location good for a city often also make it an important location for 

biodiversity (Botkin & Beveridge 1997; Regan et al. 2007).  A fundamental challenge for 

conservation is to understand how urbanisation affects biodiversity (McKinney 2002).  

Until recently, however, relatively little ecological research was conducted in urban 

settings (McIntyre et al. 2000; Bryant 2006).  Ironically however, most people live in 

urban or suburban environments and suffer directly from their decline (Botkin & 

Beveridge 1997).  In fact, nearly half the world‟s population and 75% of developed 

nations‟ populations live in cities (United Nations 2002, cited in Bierwagen 2007).  

Ecologists are becoming more aware of and concerned about the effects of humans on 

ecosystems, and interested in urban ecological research as a scientific endeavour that aids 

urban planning and management (Niemela 1999; Bryant 2006). 
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Just as the study of ecology has shifted focus from wilderness to urban areas, emphasis 

has also shifted from species to ecosystems and landscapes.  Living organisms sharing a 

common environment are now viewed as components of ecosystems, in which 

interactions between living organisms and the physical (non-living) environment are also 

considered (Walbridge 1997).  As ecologists began to study ecosystems, the notion of 

humans and the environment as separate entities began to unravel (Walbridge 1997).  In 

the 1960s and 1970s, ecology focused on quantifying species‟ abundance, richness and 

diversity (Wegner et al. 2005).  The study of community organisation was revived during 

this period, with focus being on the role of biotic interactions, especially inter-specific 

competition (Barbault 1995).  In the 1980s a new era for community ecology began when 

birds were no longer the main reference, competition became only one factor among 

many, and attention was given to spatial and temporal variability (Barbault 1995).  Since 

the Convention on Biological Diversity (UNEP 1992), the study of biodiversity has 

shifted emphasis from the level of species to that of the system, including 

metapopulations, communities, ecosystems and landscapes (Barbault 1995; Wegner et al. 

2005).  Ecological integrity, which is based on ecosystems maintaining normal ecological 

functions and evolutionary potential (Savard et al. 2000; Wegner et al. 2005) is now 

being stressed, particularly in light of potential impacts associated with climate change. 

 

2.2.1 Origins of urban ecology 
 

Traditionally, ecologists have been reluctant to study urban ecosystems, because they 

have been regarded as inferior to less disturbed rural ones (Niemela 1999).  Early 

explorers like Charles Darwin ventured from their urban European environments to study 

the „natural‟ world in exotic locations, and it is suggested that because of this, the notion 

of „man‟ and „environment‟ as separate entities persisted well into the twentieth century 

(Walbridge 1997).  In the development of the modern environmental movement in the 

1960s and 1970s it became fashionable to consider everything to do with cities as bad and 

everything to do with wilderness as good (Botkin & Beveridge 1997).  Despite this, there 

is a long history of thought, writing, and design about cities as environments, extending 

back throughout most of western history (Botkin & Beveridge 1997).  In fact, McIntyre et 
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al. (2000) note that as early as 1935 there was a plea for ecologists to integrate human 

effects into their discipline.  Thus, serious scholarly interest in urban ecology occurred 

rather early, but preoccupation with the world wars, limited funding, and a lack of 

technology to address issues at city-sized spatial scales (e.g. remote sensing technology) 

may have precluded advancement of the field until recently (McIntyre et al. 2000). 

 

From a scientific perspective, urban and suburban landscapes have been understudied and 

underutilised by ecologists throughout the world (Botkin & Beveridge 1997; Head & 

Muir 2006a).  A survey undertaken by Collins et al. (2000), for example, revealed that 

only 25 of 6157 (0.4%) research papers in the foremost ecological journals between 1993 

and 1997 dealt specifically with urban species or were carried out in an urban setting.  

Similarly, Miller and Hobbs (2002) found that only 6% of papers published between 

1995 and 1999 in the journal Conservation Biology described research that was 

conducted in urban areas or that explicitly considered human settlement.  The gap in 

knowledge about urban ecology impacts the understanding of a widespread and extreme 

form of human intervention in the biosphere; it affects the ability of applied ecology to 

assess options for management and restoration in urban areas; and it limits the ability to 

improve the quality of life, health and wellbeing of city residents (Pickett et al. 1997). 

 

Recognition of the ecological effects of land consumption in urban areas and the loss of 

native species due to urbanisation has resulted in a recent focus of ecological research in 

urban areas (Bryant 2006).  Almost half of the papers reviewed by McIntyre et al. (2000), 

for example, were written before 1990, indicating interest in urban ecology for some 

years.  Another sign of the growing momentum in urban ecological research was the 

launch of the journal Urban Ecosystems in 1997 (Bryant 2006).  However, Head and 

Muir (2006a) report that the „separationist‟ paradigm persists within mainstream 

conservation biology journals, as there continues to be a focus on relatively intact 

habitats, with few studies conducted entirely in areas under intense human pressure.  

Conventional geographical approaches to the city tend to place the study of urban form 

and urban space within the political-economic and cultural branches of geography, 

separate to the study of natural sciences (Bridge 2001).  Recently, however, the work of 
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environmental activists, scholars and educators has begun to drive a reinterpretation of 

the city as a space that is intimately connected with nature (Bridge 2001). 

 

2.2.2 Definitions of urban ecology 
 

A simplistic definition for the study of urban ecology is ecological research carried out in 

urban areas.  Urban ecology is a diverse field of research that forms a continuum from 

„pure‟ ecology in the urban setting, to a combination of ecology and social sciences to 

examine urban systems (Niemela 1999).  Various authors have identified different 

meanings of urban ecology in the literature, for example: 

 

 According to Head and Muir (2006b), the ecological and biogeographic literature 

predominantly views human activity as an environmental threat, whereby humans 

are agents of habitat clearance and further fragmentation, and are the primary 

source of pests and weeds. 

 

 Pickett et al. (2001) identified two distinct meanings of urban ecology in the 

literature: 1) in science, it involves studies of the distribution and abundance of 

organisms in and around cities and on biogeochemical budgets of urban areas; and 

2) in urban planning, it involves designing environmental amenities of cities for 

people and on reducing the environmental impacts of urban regions. 

 

 Bridge (2001) identified two different responses to urban ecology within the 

literature: 1) there is an extensive engagement of the natural and social sciences 

with the ecological and physiological consequences of urban living; and 2) there 

is increasing interest within the humanities in exploring the ways in which nature 

and culture have co-evolved in urban areas.   

 

McIntyre et al. (2000) noted a trend in how urban ecosystems were considered over time.  

Earlier studies were simply traditional plant or animal ecological studies conducted in 

urban settings, research was largely descriptive and examined plants or animals that 
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happened to occur in cities, and humans were considered to be agents of disturbance 

(McIntyre et al. 2000; Head & Muir 2006).  Recent studies have been more quantitative 

and established within an urban ecology framework, recognising the role that humans 

play in developing unique ecosystems (McIntyre et al. 2000).   

 

Although extensive research has focused on the interactions between humans and 

ecological systems, ecologists and social scientists still study various components of 

urban ecosystems separately, and the diverse urban processes have yet to be synthesised 

into one coherent conceptual model (Alberti & Marzluff 2004).  Within the growing field 

of urban ecology there is increasing recognition that the co-option of human actors is 

likely to be crucial to biodiversity conservation (Head & Muir 2006b).  The broader 

revisioning of the futures of cities should abandon the false dichotomy between urban 

culture and distant nature, and take seriously the daily ways in which we are, and could 

be, connected to the natural world (Head & Muir 2006b). 

 

Increased urbanisation has made urban ecological research an immediately pressing issue 

(Pickett & McDonnell 1993).  In 1900, only 9% of the world‟s human population lived in 

urban areas, and this figure had increased to 40% by 1980, 50% by 2000, and is expected 

to increase to over 66% by 2025 (McIntyre et al. 2000).  For the first time, a majority of 

the world‟s population will live in cities, prompting some to call it the „first urban 

century‟ (Bryant 2006).  Overall about 3% of Earth‟s land area has been urbanised 

(Marzluff 2005).  The environmental changes associated with urbanisation have been 

significant during the last century (Alberti & Marzluff 2004), and the critical relationship 

between cities and biodiversity is expected to grow with importance over the next several 

decades (Bryant 2006).   

 

In recent decades, scientists who study ecosystems have begun to realise the importance 

of communicating their knowledge to those who manage ecosystems, while managers 

have begun to realise that an a priori understanding and application of ecological 

principles can be cost-effective (Walbridge 1997).  Knowledge about the effects of urban 

expansion on native ecosystems can aid conservation efforts in two major ways: 1) 
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through the use of ecological principles to reduce the impacts of urbanisation on native 

ecosystems; and 2) by helping to develop a more ecologically informed public 

(McKinney 2002).  Since most of the populations of many countries live in urban or 

suburban areas, the city is the primary arena in which most individuals experience nature 

on a daily basis (Bridge 2001).  Urban biodiversity therefore has an important role in 

educating an increasingly urban population about nature and conservation (Miller & 

Hobbs 2002).  

 

According to Pickett et al. (1997), two research approaches, in particular, are needed to 

increase the socio-ecological knowledge of urban systems: 1) social, cultural and 

economic processes must be linked with biological and physical processes in order to 

understand urban areas as integrated systems; and 2) a long-term perspective (past and 

future) is needed because the socioeconomic and ecological changes resulting from 

urbanisation have cumulative effects, indirect effects, feedback and time lags. 

 

2.2.3 Typology of urban ecology 

 

Various authors have attempted to categorise the types of urban ecological research, for 

example: 

 

 Cicero (1989) identifies four types of ecological studies in urban environments: 1) 

comparison of different land use types within an urban setting; 2) comparison of 

an urban area with a nearby natural area; 3) gradient analysis; and 4) studies of 

urban development dynamics by monitoring a single area over time. 

 

 Savard et al. (2000) suggest that biodiversity concerns related to urban 

ecosystems can be divided into three major groups: 1) those related to the impact 

of the city itself on adjacent ecosystems; 2) those dealing with how to maximise 

biodiversity within the urban ecosystem; and 3) those related to the management 

of undesirable species. 
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 Grimm et al. (2000) distinguish between two different categories of urban 

ecology research: 1) ecology „in‟ cities; and 2) ecology „of‟ cities.  Studies of 

ecology „in‟ cities tend to contrast the characteristics of urban environments with 

those of undeveloped areas, with emphasis on the impacts of urbanisation on 

natural systems (e.g. flora and fauna surveys, investigations of edge effects, and 

pollution and construction impacts).  A growing body of research is now aimed at 

the ecology „of‟ cities, which examines the city as an ecosystem unto itself, rather 

than an imposition on the natural landscape (Bryant 2006).  The seminal study of 

Hong Kong by Boyden et al. (1981) is cited as an example of this kind of urban 

ecology research.  

 

 Pickett et al. (2001) highlight that ecological studies of terrestrial urban systems 

have been approached along several kinds of contrasts: 1) ecology „in‟ as opposed 

to ecology „of‟ cities; 2) biogeochemical compared to organisms; 3) land use 

planning versus biological; and 4) disciplinary versus interdisciplinary. 

 

In relation to the main categories of urban ecological research identified above, the 

following sub-sections present key outcomes of studies into the impacts of urbanisation 

on biodiversity and the comparison of biodiversity in urban and non-urban areas. 

 

2.3 IMPACTS OF URBANISATION ON BIODIVERSITY 

 

Among the many human activities that cause habitat loss, urban development produces 

some of the greatest local extinction rates and frequently eliminates the large majority of 

native species (McKinney 2002).  The effects of urbanisation are longer lasting and more 

extreme than those accompanying other anthropogenic land uses (McKinney 2002; 

Marzluff 2005).  Most urbanised areas not only persist but continue to expand and 

threaten local ecosystems (McKinney 2002).  Ultimately, changes in ecological 

conditions associated with urbanisation result in the loss of biodiversity, which affects 

local and global ecosystem services and therefore the Earth‟s ability to sustain urban 

populations (Alberti & Marzluff 2004).   
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Depending on the scale of inquiry, biodiversity may increase, decrease, or remain 

unchanged in response to human activities such as urbanisation (Marzluff, 2005).  

Urbanisation can have both favourable and adverse effects on biodiversity (Niemela 

1999; McKinney 2002; Marzluff 2005).  On the one hand, the diversity of human 

influence in cities creates a variety of habitats, and on the other hand, urbanisation is a 

threat to many natural habitats and species (Niemela 1999).  Some aspects of urbanisation 

cause the loss of species diversity, by reducing the extent of natural areas and simplifying 

vegetation structure, while other aspects of urbanisation can promote increasing levels of 

biodiversity, usually by the addition of non-native species that replace native species 

faster than they are lost (McKinney 2008).  At the local scale, biodiversity may increase 

due to the addition of exotic species and increasing habitat heterogeneity; however, 

globally, diversity is decreasing across taxonomic groups (Marzluff 2005).   

 

Pickett et al. (2001) present an overview of research into ecology „in‟ cities, including 

impacts of urbanisation on climate, soils, vegetation, flora and fauna.  These types of 

studies tend to adopt a case study approach, providing a strong foundation for the 

understanding of urban ecosystems (Pickett et al. 2001).  Generally, research in this area 

has found that urbanisation reduces native vegetation cover; fragments, isolates, and 

degrades remaining native vegetation patches; simplifies and homogenises regional plant 

diversity; eliminates native animals, especially those sensitive to predation, competition 

and disturbance; disrupts hydrological systems; and modifies energy flow and nutrient 

cycling (McKinney 2002; Alberti & Marzluff 2004; Marzluff 2005).  However, species 

differ in their sensitivity to urbanisation, with habitat specialists typically more sensitive 

to changes in landscape matrix than generalist species (Bierwagen 2006).  McKinney 

(2002) describes the characteristics of different species responses to urbanisation, as 

urban „avoiders‟, „adapters‟ and „exploiters‟.  Urban settlements benefit some wildlife by 

reducing predation, ameliorating climate, increasing available water, supplementing food 

resources, providing new nest sites, and increasing vegetative diversity, particularly at the 

edge of patches (Marzluff 2005).  In this regard, urban environments tend to have more in 

common with other cities than adjacent natural ecosystems (McKinney 2002).   
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Temporal studies of biodiversity in urban areas are rare in the literature, probably because 

accurate detailed inventories are unavailable for long periods (McKinney 2008).  A 

notable exception is a study by Tait et al. (2005), which found that in the 166 years 

(1836-2002) since the South Australian city of Adelaide was officially established, plant 

species richness increased by 46% because introductions outpaced extinctions; however, 

132 native species, including half of the native mammal species, became extinct.  In 

Australia, the loss of biodiversity due to urbanisation is unprecedented, due to the relative 

isolation of the continent (geographically and geologically) and due to its recent 

settlement by Europeans (a little more than two centuries ago).  

 

Urban ecosystems provide excellent opportunities to test hypotheses about interactions 

between humans and ecological processes (Alberti & Marzluff 2004).  However, few 

studies attempt to describe the ecology „of‟ cities; that is, urban areas as unique 

ecosystems.  Only one example of this kind of research was identified through this 

literature review – a study by Harrison and Davies (2002) on the biodiversity of 

brownfield sites in London.  Research into the ecology „of‟ cities tends to focus on 

biogeochemical budgets, ecosystem pattern and ecological processes.  The diverse spatial 

mosaics of metropolitan areas present a variety of ecological situations in which to 

examine ecological structure and dynamics (Pickett et al. 2001).  Conditions in cities are 

analogous to major predictions of global climate change due to increased temperatures, 

altered rainfall patterns, and drying of soils (Pickett et al. 2001).  It is therefore suggested 

that the examination of urban assemblages or experimentation with novel assemblages of 

native and exotic species may be useful for assessing the effects of climate change on 

biodiversity (Pickett et al. 2001).  Similarly, examining succession in vacant lots may 

inform practical vegetation management and suggest strategies for changing land use as 

the density of humans and buildings decline in some cities (Pickett et al. 2001). 

 

In examining the impact of urbanisation on biodiversity, Bierwagen (2006) explains that 

urban planners emphasise urban morphology (e.g. growth management strategies, 

greenways), ecologists focus on species capabilities (e.g. dispersal distances), and 
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biogeographers highlight the importance of habitat distribution (e.g. time series of land 

cover).  Future research requires an integrated approach to all three elements (the study of 

individual species in relation to the environment, the details of urban morphology, the 

spatial characteristics of natural habitats) in order to isolate the effects of habitat amount, 

habitat aggregation, urban area size, and species dispersal capabilities on landscape 

connectivity (Bierwagen 2006). 

 

2.4 COMPARISON OF URBAN AND NON-URBAN AREAS 

 

If urban ecosystem research is to attain its greatest value, it will have to encompass the 

widest range of urbanised conditions available (Pickett et al. 1997).  There are many 

ecological studies of urban-rural gradients, which describe the spatial effects of 

urbanisation on species richness by examining changes along a gradient of settlement 

intensity (McKinney 2008).  McDonnell and Pickett (1990) pioneered the use of the 

gradient analysis developed in ecology as an approach to identifying differences across a 

gradient of urbanisation, typically from the urban core to the rural hinterland.  There are 

two main approaches to the study of gradients: 1) direct gradients, in which 

environmental factors are arranged in a continuous linear fashion; and 2) indirect 

gradients, in which values of key parameters are measured and ranked (Niemela 1999).  

Gradients have proven to be a powerful tool in ecology for understanding systems across 

a wide range of defining variables, stress factors, disturbances and other controlling 

factors (Pickett et al. 1997).  Experiments, statistical comparisons, long-term studies and 

historical reconstructions can all be put in a larger context using urban-rural gradients 

(Pickett et al. 1997).  Urban-rural gradient studies are, however, clearly a simplification 

of the complex patterns produced by urbanisation (McKinney 2008).  The specific 

impacts of urbanisation on species richness will vary, depending on variables such as 

spatial scale, the geographic location of the city (including its natural ecological matrix) 

and many historical and economic factors that are unique to each city (McKinney 2008). 

 

Pickett et al. (2001) suggest that lost natural habitat is replaced by three types of altered 

habitat (built habitat, managed vegetation, and ruderal vegetation) that become 
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progressively more common toward the urban core.  Urban-rural gradient studies show 

that, for many taxa, the number of non-native species increases toward centres of 

urbanisation, while the number of native species decreases (McKinney 2002).  For 

example, Marzluff (2001) compiled a list of urban-rural gradient studies to examine the 

effects of urbanisation on bird species richness, and found that 61% of studies (31 out of 

51) showed lower species richness in urban areas, when compared to more natural rural 

areas.  Similarly, McKinney (2008), in a review of 105 studies into the impacts of 

urbanisation on the species richness of plants, mammals, reptiles, amphibians and 

terrestrial arthropods, found that extreme urbanisation (e.g. in urban core areas) was 

found to almost always reduce species richness.  The effects of moderate levels of 

urbanisation (e.g. in suburban areas), however, were found to vary significantly among 

groups of taxa, with plants showing a tendency to peak at intermediate levels of 

urbanisation, whereas only a minority of invertebrate studies and a very small minority of 

non-avian vertebrate studies showed increasing species richness (McKinney 2008).  This 

phenomenon, linked to the „intermediate disturbance hypothesis‟, is further discussed in 

Section 2.5.4.  Location-specific variables, including physical conditions, composition of 

the biotic community, and timing and scale of disturbance, can affect the level of 

biodiversity found in suburban areas (Bryant 2006). 

 

In Australia, urban-rural gradient studies have recently been undertaken by Stenhouse 

(2004) and Williams et al. (2005).  Stenhouse (2004) investigated patterns of 

fragmentation (size, shape, connectivity to other bushland), influence of urban 

surroundings (adjacent land use types and density of urbanisation), and level of 

disturbance and condition of nature reserves across Perth, Western Australia.  The study 

revealed that in areas of high population, close to the city centre and close to the coast 

(reflecting Perth‟s linear coastal development pattern), nature reserves were small in size, 

had low connectivity, low land use compatibility, recent fire, high levels of weeds, high 

proportions of walking paths, low vegetation condition, and low number of floristic 

communities.  Conversely, in areas with low population densities further from the city 

centre, nature reserves were well-connected, had compatible surrounding land uses (such 

as bushland and semi-rural), low proportions of tracks, long periods of time since last 
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fire, and exhibited greater vegetation heterogeneity (Stenhouse 2004).  The study 

concluded that reserves surrounded by urban areas may be less viable in the long term, as 

they will be more isolated, have increased disturbances from the surrounding urban area, 

and support smaller populations of plants and animals (Stenhouse 2004).  The study by 

Williams et al. (2005) also supports the observation that position on the urban-rural 

gradient has a significant impact on land cover change and resulting landscape patterns.  

The study investigated the level of development risk for native grassland patches in 

Melbourne, Victoria.  It was found that of the 7230 ha of native grassland present in 

Melbourne in 1985, 1670 ha (23%) were destroyed by development and 1469 ha (21%) 

were degraded to non-native grassland by 2000 (Williams et al. 2005).  The study found 

that native grassland close to major roads and the city centre had the highest probability 

of destruction, declining at a relatively constant rate with distance from the city centre 

and at a decreasing rate with distance from major roads (reflecting Melbourne‟s 

concentric growth pattern). 

 

Gradient analysis has mainly been applied in purely ecological research, but the inclusion 

of social, economic, and cultural components would produce a more holistic view 

(Niemela 1999).  The „human ecosystem model‟ combines several social components and 

processes that are connected to ecological fluxes, processes and structures (Pickett et al. 

1997).  The model consists of two components: 1) a human social subsystem, which 

includes social institutions, social cycles (e.g. physiological, individual, and 

environmental), and social order; and 2) a resources subsystem, comprising human 

resources (cultural and socioeconomic resources) and ecosystem resources (ecosystem 

patterns and processes) (Pickett et al. 1997).  Niemela (1999) suggests that a useful 

approach to studies of the unique properties of urban ecosystems would involve a 

combination of the human ecosystem model and gradient analysis.  Dow (2000) proposes 

the addition of three social factors to the biophysical characteristics defining urban 

gradients: 1) the type of land use; 2) land use management efforts; and 3) the socio-

historical context that shapes environmental changes. It is suggested that a comparative 

approach is used that follows a conceptual rather than a directly literal gradient between 

rural and highly urbanised ecosystems (Pickett et al. 1997).  Pickett et al. (1997) argue 
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that, whatever other research approaches are used to understand cities, suburbs and their 

ecological effects, gradients will remain fundamental.   

 

2.5 URBAN ECOSYSTEMS 

 

Trepl (1995) indicated that a new theory of urban ecology, or at least a framework within 

which urban ecological research could be conducted, is needed.  Such a theory or 

framework would need to deal with the structure and functioning of urban ecosystems; 

that is, it would have to identify the specific features of urban ecosystems (such as 

invasion or disturbance), and distinguish them from other ecosystems (Niemela 1999).  

The need for a distinct theory of urban ecology to understand ecological patterns and 

processes in the urban setting is, however, questioned.  Although there are differences 

between urban and rural ecosystems, it appears that the basic ecological patterns and 

processes are similar (Niemela 1999).  In cities, habitat patches are often small and 

isolated from each other by a matrix of built environment, thereby acting as „urban 

archipelagos‟ (Niemela 1999).  It is therefore argued that existing ecological theories can 

be successfully applied when studying ecology in an urban setting.  Theories that address 

the special features of urban ecosystems (e.g. isolation, succession and disturbance) 

include island biogeography theory, metapopulation theory, and intermediate disturbance 

hypothesis (Niemela 1999). 

 

2.5.1 Theory of island biogeography 

 

MacArthur and Wilson (1967) developed the theory of island biogeography, suggesting 

that the number of species on an island is set by equilibrium between immigration rates 

and extinction rates.  Species immigrate into an island as a result of dispersal of colonists 

from continents or other islands, and the more remote the island, the lower the 

immigration rate (Diamond 1975).  Species established on an island run the risk of 

extinction due to fluctuation in population numbers – the smaller the island, the smaller 

the population and the higher the extinction rate (Diamond 1975).  According to these 

principles, the larger and less isolated the island, the higher the species number at which 
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it should equilibrate.  Although the number of species on an island may remain near an 

equilibrium value, the identities of the species need not remain constant, because new 

species are continually immigrating and other species are going extinct (Diamond 1975). 

 

Similar findings are obtained if, instead of oceanic islands, habitat „islands‟ are compared 

within a landscape that has been transformed by human activities, such as an urban area 

(Diamond 1975).  In today‟s human dominated world, extinction occurs in response to 

land cover change or new selective forces, and colonisation is greatly accentuated as 

people remove barriers to dispersal, juxtapose a variety of land covers, and directly or 

indirectly introduce species outside of their native ranges (Marzluff 2005).  In urban 

areas, diversity still emerges as the balance between extinction and colonisation, but the 

amount, identity, and actions of invading species take on greater prominence (Marzluff 

2005). 

 

Diamond (1975) suggested six principles to guide the optimal geometric design of 

conservation reserves (in homogenous habitat), based on island biogeography theory:  

 

1) A large reserve is better than a small reserve, because a large reserve can hold 

more species at equilibrium and will have lower extinction rates;  

2) A reserve should generally be divided into as few disjunctive pieces as possible, 

because species would have a better chance of surviving in a single large reserve 

than among several smaller reserves;  

3) Reserves should be as close to each other as possible, because proximity will 

increase immigration rates between reserves;  

4) Disjunctive reserves should ideally be grouped equidistant from each other rather 

than grouped linearly, so that populations from each reserve have the best chance 

to readily recolonise, or be recolonised from, another reserve;  

5) Connecting disjunctive reserves by strips of protected habitat may significantly 

improve conservation function at little further cost, because species can then 

disperse between reserves without having to cross a sea of unsuitable habitat; and 
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6) A reserve should be as nearly circular in shape as possible, to minimise dispersal 

distances within the reserve. 

 

Many urban ecological studies have found a positive relationship between patch size and 

species richness, suggesting that the theory of island biogeography could be an 

appropriate framework for urban ecological research (Niemela 1999).  However, the 

controversy termed „SLOSS‟ (single large or several small reserves) indicates that island 

biogeography theory gives limited direct guidance for the design of urban nature reserves 

(Niemela 1999).  

 

2.5.2 Metapopulation theory 

 

Related to the theory of island biogeography is „metapopulation‟ theory.  In a sustainable 

landscape, the spatial pattern of ecosystems should permit populations of targeted species 

to survive (Termorshuizen et al. 2007).  In a fragmented landscape, including most urban 

areas, it is important to ensure that scattered ecosystem patches function as an ecosystem 

network, whereby individuals are able to move between ecosystem patches in order to 

sustain their populations.  This network of populations, inhabiting the ecosystem 

network, is called a „metapopulation‟ (Termorshuizen et al. 2007).  The ecosystem 

network concept can be used to link biodiversity conservation goals (e.g. the persistence 

of target species) to the spatial pattern of ecosystems in the planning area (Termorshuizen 

et al. 2007). 

 

Termorshuizen et al. (2007) reported the use of the „spatial cohesion‟ concept (Opdam et 

al. 2003) to describe the physical characteristics of an ecosystem network required to 

support biodiversity.  Spatial cohesion encompasses two structural components: 1) 

carrying capacity, which is the maximum number of individuals a network can sustain, 

and is related to habitat quality and network area; and 2) connectivity, which controls the 

flow of individuals between patches, and is related to network density and matrix 

permeability that assumes a minimum habitat quality level (Termorshuizen et al. 2007).  
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These combined qualitative and quantitative conditions are required to meet the demands 

of each target species. 

 

2.5.3 Ecological thresholds concept 

 

It is widely acknowledged that the relationship between species diversity and habitat 

fragmentation may not be linear, and thresholds or minimum areas may exist, below 

which diversity decreases rapidly (Drinnan 2005; Radford et al. 2005).  The effect of 

habitat spatial pattern on landscape connectivity appears to be particularly influential, and 

empirical studies have demonstrated threshold responses to spatial isolation at the patch 

level (Radford et al. 2005).  However, these are among the few studies that have 

attempted to identify and quantify ecological thresholds empirically (Drinnan 2005).  

Some studies have identified thresholds in general terms only or have cautioned broader 

application of results, while others have failed to detect the existence of thresholds 

(Drinnan 2005).  Andren‟s (1994) review of modeling simulations and patch-level studies 

concluded that a major ecological change occurs when habitat cover declines to 

approximately 10–30% of the landscape.  Despite a lack of empirical data that test the 

relationship between habitat extent, habitat configuration and critical thresholds at the 

landscape level, Andren‟s (1994) „fragmentation threshold‟ of between 10% and 30% of 

habitat cover has been widely embraced by policy makers (Huggett 2005; Radford et al. 

2005). 

 

Ecological thresholds may be defined as „points‟ or „zones‟ at which relatively rapid 

change occurs from one ecological state to another (Figure 3).  Above these thresholds, 

population decline or species loss is likely to be linearly related to habitat loss; but below 

a critical threshold, the effect of habitat loss is exacerbated by fragmentation and rapid 

population decline or species loss occurs (Radford et al. 2005).  Spatially explicit 

simulation models of population dynamics and movement of hypothetical organisms in 

hypothetical landscapes support the existence of a theoretical „extinction threshold‟ or 

minimum amount of habitat below which the population goes extinct (Fahrig 2001).  For 

example, in a simulation experiment Fahrig (2001) found no common threshold value 
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across all species, obtaining thresholds from 1% to 99% habitat; however, the importance 

of quality habitat was demonstrated, with up to 58% less cover required for population 

persistence if matrix quality is very high.  In a study of ecological thresholds in a „real‟ 

landscape, Drinnan (2005) identified minimum habitat areas for bird, frog and plant 

species in southern Sydney.  Species richness rapidly decreased for the taxa studied when 

habitat areas fell below thresholds of between 3.5 and 5 ha for birds and frogs, and 2 ha 

for plants; and a further threshold appeared to exist at approximately 50 ha for the 

dominance of forest interior species, which were sensitive to „edge effects‟ (Drinnan 

2005).  In a study of urban fauna at risk in Perth, Western Australia, Davis and Brooker 

(2008) identified robust reptile populations existing within isolated habitat patches of 1 

ha; but by contrast, a large number of bird species were considered at risk or had already 

become locally extinct as a result of urbanisation.  The study provided an insight into the 

landscape requirements of 64 bird species, including minimum requirements for native 

vegetation extent and tree cover for bird species most sensitive to urbanisation and 

fragmentation on the Swan Coastal Plain (Davis & Brooker 2008). 

 

Threshold levels are predicted to vary among landscape types and species, and are also 

likely to vary according to the number and spatial arrangement of patches in fragmented 

landscapes (Lindenmayer & Luck 2005).  The potential for large variations in the 

application of the threshold concept can lead to adverse conservation outcomes, 

particularly when overly simplistic levels of vegetation cover are specified by policy 

makers and land managers (Lindenmayer & Luck 2005).  Lindenmayer et al. (2005) 

argued that although ecological thresholds may be useful from an explanatory 

perspective, in most instances they are likely to be of limited value in a predictive sense. 
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(a) (b) 

 

Figure 3: Ecological thresholds.  The two main types of thresholds that theoretically 

occur in natural systems: (a) point; (b) zone (Huggett 2005). 

 

 

2.5.4 Disturbance hypotheses 

 

It has been suggested that increases in species richness at moderate levels of urbanisation 

are related to the „intermediate disturbance‟ hypothesis (McKinney 2008).  This 

hypothesis asserts that moderate levels of human disturbance promote the co-existence of 

many types of species, including early successional native species as well as introduced 

species (McKinney 2008).  In their reviews of urban ecology, Rebele (1994) and Niemela 

(1999) discussed how the spatial diversity of urban habitats promotes higher beta 

diversity (i.e. diversity between ecosystems) in plants and insects.  Studies in European 

cities have suggested that high urban plant diversity is caused by the extensive habitat 

heterogeneity found in urban areas produced by variations in land use (McKinney, 2008). 

 

In an empirical study of bird diversity in Seattle, Marzluff (2005) found that landscapes 

with intermediate amounts of settlement and forest cover had the greatest diversity, 

whereas landscapes with either extensive settlement or no settlement had fewer species of 

songbirds.  Bird species richness peaked at 50-60% forest in the landscape, which was 

determined by the balance between retention of native forest birds and the gain of 

synanthropic (species that benefit from living in association with humans) and early 

successional species (Marzluff 2005).  The response of bird diversity to the disturbance 



 

 
28 

of settlement is generally consistent with the intermediate disturbance hypothesis, and 

specifically consistent with the disturbance heterogeneity model.  Porter et al. (2001) 

proposed that the „disturbance heterogeneity model‟ may also explain some of the high 

biodiversity at moderate urbanisation levels.  The disturbance heterogeneity model is 

similar to the intermediate disturbance hypothesis, but specifically incorporates spatial (as 

opposed to temporal) disturbances to account for increased habitat diversity (McKinney 

2008).  Marzluff (2005) suggested that planners, policy makers, and open space managers 

interested in maximising biodiversity should devise strategies and incentives to maintain 

moderately-settled areas in the region and balance their occurrence with undeveloped and 

highly developed landscapes.  However, this approach would not be desirable where the 

goal is to maintain native biodiversity.   

 

2.6 URBAN PLANNING FOR BIODIVERSITY 

 

Until the 19th century, original natural vegetation was seldom looked upon as a resource 

to be preserved within cities (Florgard 2007).  Since the late 20th century, however, 

interest has increased in preservation of natural vegetation as part of the future green 

infrastructure in cities (Florgard 2004, 2007).  Research specifically concerning planning 

and design for preservation of natural vegetation in areas scheduled for development, and 

the management of remnant vegetation in already developed areas, has been carried out at 

least since the late 1960s and early 1970s (Florgard 2004, 2007).  Philosophies in favour 

of the use of natural vegetation in urban areas have recently been presented (e.g. 

McKinney 2002; Breuste 2004), in addition to development and management strategies, 

preservation plans and ecological mapping methodologies (Florgard 2007).  Florgard 

(2004) identified several reasons and advantages for retaining natural areas in cities: to 

help conserve biodiversity; nature provides beauty and amenity of a kind which is 

difficult or impossible to reproduce; people should be able to experience what nature in 

their own land looked like; natural areas provide excellent areas for children‟s play; 

mature vegetation is present at the time of new home occupation; and natural areas are 

cheaper to maintain when compared to cultivated landscapes. 
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2.6.1 Progression of urban planning for biodiversity 

 

Early models of urban morphology focused on economic activities and conceptualised 

urban areas as composed of concentric rings of activities whose locations were based on 

land values (e.g. Burgess 1925, cited in Dow 2000), while later models emphasised 

sectors and the importance of transportation corridors (Dow 2000).  Hence, there are a 

wide variety of models of how cities develop (e.g. concentric zone, non-concentric zone, 

sector model and multiple nuclei), but researchers have not attempted to assess the 

impacts of these different models on the preservation of biologically significant 

ecosystems (Williams et al. 2005).  These models capture general trends in land value 

and characteristics of transportation patterns between work and home, but their 

explanatory frameworks do not include specific consideration of the role of physical 

environmental characteristics in shaping the landscape of an urban area (Dow 2000).  

However, there is a strong tradition in western civilisation in general, and in the United 

States of America (USA) in particular, that defines aesthetics and vegetation as key 

qualities in determining the success of urban planning (Botkin & Beveridge 1997).  

Social trends that influenced the ecology of cities include the Garden Society of 

America‟s efforts to foster the planting of lawns and the „City Beautiful‟ movement (Dow 

2000), as well as the planning ideologies developed by Frederick Law Olmstead, creator 

of New York City‟s Central Park, and Ebenezer Howard who developed „Garden Cities‟ 

across the United Kingdom (UK) (Botkin & Beveridge 1997).  Ian McHarg‟s (1969) 

Design with Nature alerted planners and architects to the value of incorporating 

knowledge of ecological and natural features among the usual engineering, economic and 

social criteria when developing a regional plan.  In McHarg‟s approach, environmental 

risks and amenities of different types are mapped on separate layers.  The composite map 

suggests where certain types of development should or should not occur.  This approach 

presaged the technology of Geographic Information Systems (GIS), which has become an 

important tool to incorporate multiple criteria in planning (Pickett et al. 2001). 

 

Florgard (2007) identified two research groups interested in the preservation of natural 

vegetation in cities, characterised by the use of different language and different research 
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approaches: 1) Scandinavian countries (Norway, Sweden and Finland); and 2) Australia 

and USA.  The main focus of Scandinavian research was the preservation of vegetation as 

part of the city structure; American papers were predominantly scientific; and Australian 

papers reflected a situation between the American and the Scandinavian situations 

(Florgard 2007).  In American and Australian papers, the expressions „remnant‟ and 

„remaining vegetation‟ were frequently used, which might imply a difference between the 

planning and design process in these countries compared to the Scandinavian countries 

(Florgard 2007).  Use of the terms „remnant‟ and „remaining‟ reflect an approach to study 

of the „spaces left over‟ from urban planning and development (Florgard 2007). 

 

Hawkins and Selman (2002) also categorised landscape ecological planning approaches 

of researchers in different countries: 

 

 In USA, the emphasis is on the role of multi-function greenways as large-scale 

conduits for animal migration, recreational use and environmental management; 

 In Eastern Europe, „stabiliser zones‟ are identified to emphasise the role of 

landscape elements in conserving and enhancing biodiversity and scenery, and to 

protect „hygienic‟ functions such as water and soil protection, air purification, and 

soil erosion control; 

 In Scandinavia, practice appears to be heavily influenced by the retention of 

traditional land use practices in order to conserve „cultural‟ landscapes; 

 In France and Belgium, focus has been on the creation of connectivity in 

commercial landscapes; 

 In Germany there is a strong influence of environmental impact legislation, and 

the need to provide „compensation‟ areas where valuable sites have been lost to 

development; and  

 In Holland, the approach has been one of reinstating a large scale „green structure‟ 

which has recently been based on selected indicator species. 
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2.7 SUMMARY  

 

The aim of this thesis was to improve the understanding of policies and processes relating 

to biodiversity conservation, specifically in the context of Perth, Western Australia.  The 

objectives of this study were to examine the evolution of urban planning and policy in 

response to biodiversity conservation, and to identify the limitations and opportunities of 

the Western Australian planning system to address urban biodiversity conservation.  A 

key question of the research was: How is biodiversity considered through the planning 

process?  The main urban ecology principles considered to be most applicable to the 

evaluation of biodiversity conservation in urban areas addressed by this thesis are: (i) 

theory of island biogeography; (ii) metapopulation theory; and (iii) ecological thresholds 

concept. 
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CHAPTER THREE 

LEGISLATIVE AND POLICY CONTEXT 

 

 

3.1 INTRODUCTION 

 

This chapter provides an overview of legislation and policy relevant to planning for urban 

biodiversity, in order to provide context for regional and local planning discussed in 

subsequent chapters of the thesis.  In light of the research question, the review examined 

the extent to which urban ecology principles inform policy and decision making.  

Biodiversity is a broad definition that encompasses many aspects of the natural 

environment (refer to Chapter Two).  This study focused on policies and processes 

relevant to bushland, particularly in urban areas; however, many more policies deal with 

other aspects of biodiversity conservation, such as wetlands.  The chapter begins with a 

discussion of relevant Commonwealth and Western Australian legislation, which is 

followed by a discussion of relevant national and State policies and strategies. 

 

3.2 COMMONWEALTH AND WESTERN AUSTRALIAN 

LEGISLATION 

 

Commonwealth and Western Australian legislation relevant to urban planning and 

biodiversity conservation and analysed for this thesis include Environment Protection 

and Biodiversity Conservation Act 1999, Wildlife Conservation Act 1950, Conservation 

and Land Management Act 1984, Environmental Protection Act 1986 and Planning and 

Development Act 2005. 

 

3.2.1 Environment Protection and Biodiversity Conservation Act 

 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the 

Australian Government‟s central piece of environmental legislation, which is 
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administered by the Department of Sustainability, Environment, Water, Population and 

Communities (SEWPAC).  The objectives of the EPBC Act include providing for the 

protection of the environment, conserving Australian biodiversity, and providing a 

streamlined national environmental assessment and approvals process.  The EPBC Act 

aims to protect Australia‟s biodiversity through the: 

 

 Identification and listing of species and ecological communities as threatened; 

 Development of conservation advice and recovery plans for listed species and 

ecological communities; 

 Development of a register of critical habitat; 

 Recognition of key threatening processes; and 

 Reducing the impacts of threatening processes through threat abatement plans.  

 

The EPBC Act provides a legal framework for the protection and management of 

nationally and internationally important flora, fauna, ecological communities and heritage 

places, which are defined in the Act as matters of national environmental significance 

(NES).  Matters of NES include World Heritage properties, National Heritage places, 

Ramsar wetlands, listed threatened species and ecological communities, and migratory 

species protected under international agreements.  Under the EPBC Act, a person who 

proposes to take an action which will have or is likely to have a significant impact on a 

matter of NES is responsible for referring the action to the Federal Minister for the 

Environment for a decision as to whether an assessment is required.  In instances where a 

project referral requires assessment and approval of both the Commonwealth 

Environment Minister and the Western Australian Government, the action may be 

assessed according to a bilateral agreement.  The bilateral agreement, in effect, accredits 

certain environmental impact assessment processes under Western Australian legislation, 

in order to reduce the regulatory impost on proponents. 
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3.2.2 Wildlife Conservation Act 

 

The Wildlife Conservation Act 1950 is the principal piece of Western Australian 

legislation relating directly to biodiversity conservation.  It is administered by the 

Department of Environment and Conservation (DEC) and provides for the protection of 

all native flora and fauna in Western Australia.  The Act gives protection against the 

„taking‟ of native flora and fauna, controls „dealings‟ in native flora and fauna, and 

specifies licensing requirements.  Listed threatened plants and animals appear in wildlife 

conservation notices, published annually by the Western Australian Government Gazette.  

Threatened plants and animals are ranked as „critically endangered‟, „endangered‟ or 

„vulnerable‟, using criteria set out by the International Union for Conservation of Nature 

(IUCN).  Whilst Western Australia‟s threatened species are listed as threatened according 

to legislation, DEC maintains a non-statutory list for threatened ecological communities 

(TECs) (refer to English & Blyth 1997, 1999). 

 

It has been recognised for some time that the Wildlife Conservation Act is out of date and 

in need of reform (Government of Western Australia 2002).  In 2002 the State 

Government released a consultation paper on the proposed introduction of modern 

biodiversity conservation legislation to replace the Wildlife Conservation Act.  It was 

proposed that a Biodiversity Conservation Act for Western Australia would: 

 

 Strengthen the protection of identified threatened species, and extend this 

protection to TECs; 

 Ensure that decisions to specially protect species and ecological communities are 

made in accordance with clear statutory criteria and on the basis of advice from an 

independent expert committee; 

 Place special restrictions on the circumstances in which licences to harm 

threatened species or ecological communities can be granted;  

 Improve enforcement mechanisms, including increased penalties and the power 

for the Minister for the Environment to issue conservation orders to ensure site 

specific protection of threatened species or ecological communities;  
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 Provide that the Minister may, on the recommendation of an independent expert 

committee, list key threatening processes;  

 Provide that once a key threatening process is listed, regulations may be made to 

control that threatening process, where it is impacting on biodiversity 

conservation; and 

 Provide statutory backing to nature conservation covenants under which 

landholders can voluntarily protect the biodiversity on their land in perpetuity. 

 

The State Government introduced a Draft Biodiversity Conservation Bill in late 2002; 

however, the Bill has not yet been introduced into Parliament. 

 

3.2.3 Conservation and Land Management Act 

 

The Conservation and Land Management Act 1984 (CALM Act), administered by DEC, 

provides special protection to all land under the control of the Conservation Commission 

including State forest, timber reserves, national parks, conservation parks, and nature 

reserves.  The CALM Act also established the Conservation Commission, which has a 

primary function of advising the Minister for the Environment on the development of 

policies for the conservation and management of biodiversity throughout the State. 

 

In the CALM Act, „biodiversity‟ means the variability among living biological entities 

and the ecosystems and ecological complexes of which those entities are a part, and 

includes diversity within and between native species, diversity of ecosystems, and 

diversity of other biodiversity components (including habitats, ecological communities, 

genes, and ecological processes).  Under the CALM Act, DEC is responsible for the 

conservation and protection of flora and fauna throughout the State.  DEC is also 

responsible for research into the conservation and protection of flora and fauna, and the 

taxonomy of flora and introduced plants, and is required to promote and encourage the 

conservation of biodiversity throughout the State. 
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3.2.4 Environmental Protection Act 

 

The Environmental Protection Act 1986 (EP Act) is the principal piece of legislation 

governing environmental protection in Western Australia.  The EP Act is administered by 

the EPA with support from DEC and the Office of the EPA.  The main purposes of the 

EP Act are to: (i) establish the EPA; (ii) provide for conservation, preservation, 

protection, enhancement and management of the environment; and (iii) deal with 

prevention, control and abatement of pollution and environmental harm.  In the EP Act, 

„environmental harm‟ means direct or indirect harm to the environment involving (among 

other things) removal or destruction of, or damage to native vegetation or the habitat of 

native vegetation or indigenous animals.  One of the key principles of the EP Act is the 

conservation of biological diversity and ecological integrity. With respect to this 

principle, the EP Act provides for the assessment of environmentally significant projects 

by the EPA (Part IV); it contains provisions that protect native vegetation and allow for 

approved clearing activities (Part V Division 2); and it provides for „vegetation 

conservation notices‟ to be issued (Section 70).  

 

Environmental impact assessment of planning schemes and development proposals has 

the potential to achieve significant outcomes for biodiversity conservation through land 

use planning.  Under Part IV, Section 38 of the EP Act requires any proposal likely to 

have a significant effect on the environment, such as subdivision or development 

affecting native vegetation of high conservation significance, be referred to the EPA for 

assessment, unless deemed an assessed action.  Proposals that have environmental 

impacts that can be managed by enforceable requirements, or are in accordance with an 

assessed scheme that has had all environmental issues previously assessed, are not 

required to be referred to the EPA.  The EPA may decide not to undertake formal 

assessment of a proposal referred to it because it is deemed that environmental impacts 

can be appropriately managed by other processes, including through the land use 

planning system.  Under Section 38 of the EP Act, the EPA may also assess a „strategic 

proposal‟, which is a proposal that involves future stages that are likely to have a 

significant effect on the environment, or if implemented in combination with each other 
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are likely to have a significant effect on the environment.  Referral of a strategic proposal 

is usually by the proponent on a voluntary basis and is initiated through discussions with 

the EPA.   

 

In 1996, the EP Act was amended to introduce a requirement under Section 48A for the 

EPA to decide whether or not schemes referred to it are to be assessed.  Section 48A of 

the EP Act applies to new regional and local planning schemes and scheme amendments.  

In deciding the level of assessment, the EPA determines whether environmental impacts 

can be adequately managed through other processes, including through the land use 

planning system.  The EPA may decide to undertake a formal assessment where the 

scheme or amendment may result in a significant impact on the environment, such as the 

rezoning of land from rural to urban affecting native vegetation of high conservation 

significance.  The result of environmental impact assessment is often a revised proposal 

and some environmental conditions which relate to the future development of the land. 

 

Where the impact of the scheme or amendment is not considered to be significant or can 

be adequately managed through other processes, a formal assessment is not undertaken; 

but the scheme is deemed „assessed‟ with or without advice.  If a scheme has been 

deemed assessed, or a development proposal is in accordance with an assessed scheme, 

the scheme or proposal cannot be assessed again under Section 48A of the EP Act.   The 

majority of schemes and amendments are not formally assessed by the EPA, often 

because the amendments are small enough not to be considered to have a significant 

effect on the environment.  It is also possible that the EPA may not formally assess a 

scheme or amendment because there is not enough information available at the time of 

rezoning, regarding the future scale or forms of development, for the impacts to be 

adequately assessed.  In these instances, the EPA may „defer‟ consideration of particular 

factors until a later stage in the planning process. 

 

Under Part V Division 2 of the EP Act, administered by DEC, the clearing of native 

vegetation in Western Australia is an offence unless a permit is held or a valid exemption 

applies.  In making a decision on a clearing permit application, DEC must have regard to 
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the EP Act‟s clearing principles, planning instruments, or other relevant matters.  The 

clearing principles contained in Schedule 5 of the EP Act state that native vegetation 

should not be cleared if: 

 

 It comprises a high level of biodiversity, significant habitat, rare flora or a 

threatened ecological community; 

 It is significant as a remnant of native vegetation in an area that has been 

extensively cleared; 

 It is associated with a watercourse or wetland; or 

 The clearing would cause appreciable land degradation, impact on a nearby 

conservation area, deterioration in water quality, or exacerbate flooding. 

 

There are two classes of exemptions for clearing permits: (i) routine, day to day activities 

that have a low impact are exempted through the Environmental Protection (Clearing of 

Native Vegetation) Regulations 2004 (Clearing Regulations); and (ii) Schedule 6 of the 

EP Act allows clearing that is a requirement of a written law or that is approved under 

another process where clearing impacts have been considered.  The latter class of 

exemptions includes clearing in accordance with a subdivision approval, development 

approval or planning approval that is consistent with an assessed scheme.  These 

exemptions assume that clearing impacts are considered earlier in the land use planning 

process.  Notwithstanding the provisions set out under Schedule 6 of the EP Act, 

exemptions in the Clearing Regulations do not apply in environmentally sensitive areas 

(ESA).  ESA are declared by notice under Section 51B of the EP Act and include World 

Heritage areas, areas on the Register of the National Estate, wetlands, rare flora, TECs, 

Bush Forever sites, and areas covered by statutory Environmental Protection Policies. 

 

3.2.5 Planning and Development Act 

 

The Planning and Development Act 2005 (P&D Act) is the principal piece of legislation 

governing land use planning and development in Western Australia.  The main purposes 

of the P&D Act are to: (i) establish the WAPC; (ii) provide for the preparation of State 
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planning policies, region planning schemes, and local planning schemes; (iii) control 

subdivision and development; and (iv) provide for the acquisition of land.  Each of the 

land use planning instruments under the P&D Act has the ability to significantly 

influence biodiversity conservation. 

 

The P&D Act establishes biodiversity as a valid planning consideration in Schedule 7 

„Matters which may be dealt with by planning scheme‟, which incorporates provision for:  

 

„4. Preservation and conservation 

 

(2) The conservation of the natural environment of the scheme area including 

the protection of natural resources, the preservation of trees, vegetation 

and other flora and fauna, and the maintenance of ecological processes 

and genetic diversity.‟ 

 

These matters apply to State planning policies (Section 26(3)), region planning schemes 

(Section 34(2)), local planning schemes (Section 69(1)(b)), and conditions of subdivision 

(Section 138(2)).  Further provision for biodiversity conservation in the P&D Act relates 

to the preparation of State planning policies in Section 27 „matters to which Commission 

is to have regard‟, which includes the conservation of natural resources for social, 

economic, environmental, ecological and scientific purposes.  Guidance for biodiversity 

conservation through land use planning is provided by State Planning Policy No. 2: 

Environment and Natural Resources Policy (WAPC 2003) and State Planning Policy No. 

2.8: Bushland Policy for the Perth Metropolitan Region (WAPC 2010). 

 

3.3 NATIONAL AND STATE POLICIES AND STRATEGIES 

 

National strategies, State-wide planning strategies, State planning policies, EPA policies 

and local government guidelines analysed for this thesis include National Strategy for the 

Conservation of Australia’s Biological Diversity (DEST 1996); National Objectives and 

Targets for Biodiversity Conservation 2001-2005 (Environment Australia 2001); 
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Australia’s Biodiversity Conservation Strategy 2010-2020: Consultation Draft (DEWHA 

2009); State Planning Strategy (WAPC 1997); A 100-year Biodiversity Conservation 

Strategy for Western Australia: Draft (DEC 2006); State Planning Policy No. 2: 

Environment and Natural Resources Policy (WAPC 2003); State Planning Policy No. 

2.8: Bushland Policy for the Perth Metropolitan Region (WAPC 2010); Position 

Statement No. 2 (EPA 2000); Guidance for the Assessment of Environmental Factors No. 

10 (EPA 2006); Guidance Statement No. 33 (EPA 2008); and Local Government 

Biodiversity Planning Guidelines for the Perth Metropolitan Region (Del Marco et al. 

2004). 

 

3.3.1 National strategy for biodiversity conservation 

 

The National Strategy for the Conservation of Australia’s Biological Diversity (DEST 

1996) is the primary Commonwealth policy for the conservation of Australia‟s 

biodiversity.  It was prepared in response to the Australian Government‟s commitments 

under the Convention on Biological Diversity (UNEP 1992).  The Convention on 

Biological Diversity is a key agreement of the comprehensive strategy for sustainable 

development adopted by world leaders at the 1992 Earth Summit in Rio de Janeiro.  

Article 6 of the Convention obliged each party to develop and implement a national 

biodiversity strategy and action plans. 

 

The National Strategy defined biological diversity (or biodiversity) as: 

 

„the variety of all life forms – the different plants, animals and microorganisms, 

the genes they contain, and the ecosystems of which they form a part. It is not 

static, but constantly changing; it is increased by genetic change and evolutionary 

processes and reduced by processes such as habitat degradation, population 

decline, and extinction. The concept emphasises the interrelatedness of the 

biological world. It covers the terrestrial, marine and other aquatic 

environments.‟ (p. 6) 
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The National Strategy adopted several principles as a basis for its objectives and actions, 

including: 

 Biodiversity is best conserved in-situ (in its natural state); 

 The causes of significant loss of biodiversity should be anticipated, prevented 

and managed; 

 Lack of full knowledge should not be an excuse for postponing action to 

conserve biodiversity; and  

 A comprehensive, adequate and representative (CAR) system of ecologically 

viable protected areas should be established and integrated with the 

management of biodiversity off-reserve. 

 

Of particular relevance to this thesis, objective 1.5 „strengthen off-reserve conservation of 

biological diversity‟, action 1.5.2 „urban conservation‟ of the National Strategy aimed to 

promote the conservation of biodiversity in urban areas by: 

 

 encouraging the retention of habitat; 

 improving strategic planning and infrastructure coordination so as to enhance 

the biodiversity of urban areas; 

 seeking ways of reducing fringe development and focusing future 

development on existing built-up areas in Australian cities; 

 encouraging action by local governments to retain and improve natural 

ecosystems and to use locally indigenous species for plantings in urban areas;  

 integrating biodiversity conservation considerations into relevant policies and 

programs. 

 

In 2009 the Australian Government released Australia’s Biodiversity Conservation 

Strategy 2010-2020: Consultation Draft, prepared by the National Biodiversity Strategy 

Review Task Group (DEWHA 2009).  At the time of writing this thesis, the revised 

strategy had not yet been finalised.  The strategy recognised that Australia is one of the 

most urbanised countries in the world, and there is a correlation between urban expansion 

and areas of high conservation value.  Urban expansion was cited in the strategy as a key 
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threat to biodiversity, particularly along the coast and around capital cities.  The strategy 

stated that urban expansion has often occurred without systematic and long-term 

planning, but greater attention is now being given to urban planning and strategies to 

minimise urban sprawl.  In relation to biodiversity in urban areas, the strategy highlighted 

that partnerships with the urban development industry would help to achieve conservation 

outcomes on private land.  Accordingly, the strategy included an action to „establish a 

national framework for off-reserve conservation‟ as a key priority towards building 

ecosystem resilience.   

 

3.3.2 National objectives and targets for biodiversity conservation 

 

The Western Australian Government was signatory to the National Objectives and 

Targets for Biodiversity Conservation 2001-2005 (Environment Australia 2001), which 

identified priority actions to protect and restore native vegetation and terrestrial 

ecosystems.  The objectives and targets aimed to: 

 

 Prevent clearing of ecological communities that have less than 30% of their 

original extent remaining; 

 Protect a representative sample of each bioregion within the National Reserve 

System and private land managed for conservation; 

 Recover ecological communities that have less than 10% of their original extent 

remaining; 

 Establish effective incentive mechanisms to support off-reserve protection of 

biodiversity; and 

 Protect threatened species and ecological communities. 

 

The 30% and 10% ecological thresholds recognised by the objectives and targets are 

reflected in State government policy for Western Australia (refer to Section 3.3.4). 
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3.3.3 Western Australian biodiversity conservation strategy  

 

The State Government‟s 2001 consultation paper on the proposed Biodiversity 

Conservation Act for Western Australia (refer to Section 3.2.2) recognised that a 

biodiversity conservation strategy needed to be adopted, in order to set objectives and 

targets that can guide the use of the biodiversity conservation legislation.  In 2006, the 

State Government released A 100-year Biodiversity Conservation Strategy for Western 

Australia: Draft (DEC 2006).  A key strategic direction of the draft strategy stated that 

improved integration of biodiversity into various policies and legislation is required, and 

that planning (including planning for biodiversity, resource and land use planning) and 

institutional reforms should be undertaken.  One of the primary actions of the strategy 

relevant to land use planning was the development and implementation of „local 

government biodiversity action plans‟, with a target of 25 of these plans to be prepared by 

2010.  The target appears ambitious and would depend on support being provided to local 

governments through programs such as the Perth Biodiversity Project (refer to Section 

3.4.8). 

 

3.3.4 EPA position on native vegetation protection 

 

Position Statement No. 2: Environmental Protection of Native Vegetation in Western 

Australia (EPA 2000) provided an overview of the EPA‟s position on the clearing of 

native vegetation in Western Australia, with particular reference to clearing within the 

„agricultural area‟.  The EPA‟s position is that clearing of native vegetation from 

agricultural areas in the southwest of the State should not continue, other than relatively 

small areas and where alternative mechanisms for biodiversity protection are addressed.  

In relation to clearing of native vegetation in other areas of the State, the EPA expects the 

State Government to take account of the principles and objectives of the National 

Strategy for the Conservation of Australia’s Biological Diversity (refer to Section 3.3.1) 

prior to making decisions on proposals. 
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The EPA‟s position on protection of native vegetation relates to three key policy areas: (i) 

clearing in the agricultural area for agricultural purposes; (ii) clearing in the agricultural 

area where alternative mechanisms address biodiversity; and (iii) clearing in other areas 

of Western Australia.  Position Statement No. 2 outlined key criteria being applied in 

areas where clearing is still occurring, including: (i) 30% of the original extent of each 

vegetation type is regarded as the „threshold level‟ below which species loss appears to 

accelerate exponentially at an ecosystem level; and (ii) 10% of the original extent of each 

vegetation type is regarded as the level representing „endangered‟.  Interestingly, the 

regional cities of Geraldton and Albany were included in the „agricultural area‟ defined 

by the EPA.  According to Position Statement No. 2, clearing in these areas would only 

be supported by the EPA where alternative mechanisms are adopted to address 

biodiversity.  

 

3.4.3 EPA guidance for proposals affecting natural areas 

 

Guidance for the Assessment of Environmental Factors No. 10 (EPA 2006) was 

developed because the Swan Coastal Plain is the focus for the largest number of 

development proposals brought to the EPA for assessment of environmental impacts.  

Much of the Swan Coastal Plain is altered to such an extent that all remnant vegetation 

from many of the vegetation complexes is regionally significant and in need of retention 

and some level of protection (EPA 2006). 

 

Guidance Statement No. 10 was concerned with proposals to clear or significantly impact 

on native vegetation or natural areas of regional significance, where this could not be 

addressed under other processes such as applications for clearing of native vegetation 

managed under the EP Act.  The Guidance Statement No. 10 definition of „regionally 

significant natural areas‟ included the Conservation Estate managed by DEC, System Six 

recommendation areas (refer to Section 4.3.1), areas containing threatened species, areas 

classified by DEC as TECs (refer to Section 3.2.2), Bush Forever sites (refer to Section 

4.3.4), and vegetation complexes where 10% or less remains vegetated or is protected for 

conservation purposes on the Swan Coastal Plain portion of the Perth metropolitan 
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region.  Locally significant natural areas (refer to Section 3.4.8) are outside the scope of 

Guidance Statement No. 10.  The EPA expects that planning schemes or development 

proposals impacting on locally significant natural areas in the System Six area and the 

Swan Coastal Plain portion of System One area will be dealt with in a manner that is 

consistent with the intent of the actions in Bush Forever regarding locally significant 

bushland (EPA 2006). 

 

Guidance Statement No. 10 included a process and criteria for determining the regional 

significance of natural areas, which adopted the urban ecology principle of the theory of 

island biogeography (size and shape of natural areas); metapopulation theory (linkage 

corridors between natural areas); and ecological thresholds (representation of ecological 

communities according to 10% and 30% thresholds).  Guidance Statement No. 10 stated 

that the target for retention of 30% of the original extent of each vegetation type 

(established in the National Objectives and Targets for Biodiversity Conservation 2001-

2005 and in Position Statement No. 2) may be modified to a 10% target for „constrained 

areas‟.  The EPA defined constrained areas as urban, urban deferred and industrial zoned 

land, and land with development approvals in the Bush Forever study area and the 

Greater Bunbury Region Scheme area.  The modified target is problematic in that the 

proportion of constrained areas increases as additional land is zoned for urban or 

industrial purposes, so the amount of natural area to be retained decreases. 

 

3.4.4 EPA guidance for planning and development 

 

Guidance Statement No. 33: Environmental Guidance for Planning and Development 

(EPA 2008) provided an overview of environmental protection processes and 

information, to assist land use planning and development in Western Australia.  Part B of 

Guidance Statement No. 33 contained the EPA‟s advice on addressing biophysical factors 

through the land use planning process.  Guidance Statement No. 33 listed the natural 

areas that the EPA considers are of high conservation significance, including „critical 

environmental assets‟ and „high value environmental assets‟, that require a high level of 

protection in Western Australia.  The EPA is unlikely to recommend the approval of 
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projects that have significant adverse impacts on these areas, which include State and 

regional conservation areas, TECs, significant flora and fauna, wetlands and buffers, and 

rivers and foreshores. 

 

Guidance Statement No. 33 recommended that structure plans, planning schemes and 

policies incorporate objectives to protect biodiversity, and include measures to protect 

high value natural areas and ensure appropriate management of natural resources outside 

conservation areas.  Guidance Statement No. 33 also stated that decision-making on 

subdivisions, land uses and developments should reflect any comprehensive and 

accredited strategies that address biodiversity protection, avoid unacceptable adverse 

impacts on regional and local biodiversity, and consider the revegetation of cleared land.  

Although the Guidance Statement provided detailed advice and checklists on identifying, 

protecting and managing natural areas at each level of planning (broad scale, local area, 

and development), it did not seem to provide adequate guidance on determining priorities 

for environmental planning.  As such, the information contained in Guidance Statement 

No. 33 may seem overwhelming to planners, including those with environmental science 

backgrounds. 

 

3.4.5 State Planning Strategy 

 

The State Planning Strategy (WAPC 1997) aimed to coordinate and promote regional 

land use planning and development throughout Western Australia.  The State Planning 

Strategy contained a principle relating to „securing a high quality environment‟ which 

included a strategy to „prevent further loss in biodiversity‟ and various actions relating to 

biodiversity conservation.  Of particular relevance to biodiversity conservation in urban 

areas, the strategy included an action to „promote the preparation of local conservation 

strategies by local government‟ by giving greater emphasis to „retaining and managing 

urban bushland in the planning process and making provision for a representative reserve 

system in strategic plans‟ (p. 14). 
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The State Planning Strategy also contained actions for each of the planning regions of 

Western Australia, linked to the „environment and resources‟ principle and the strategy to 

„protect key environmental resource areas and cultural heritage‟, for example: 

 

 Perth Region: „Ensure the values of urban bushland are considered in the 

development process.‟ (p. 57) 

 Peel Region: „Identify areas which could be protected as regional open space 

under statutory region schemes which might not otherwise be so protected, 

such as pockets of remnant vegetation.‟ (p. 65) 

 South-West Region: „Identify areas which could be protected as regional 

open space under statutory region schemes which might not otherwise be so 

protected, such as pockets of remnant vegetation.‟ (p. 70) 

 Great Southern Region: „Identify significant areas outside the conservation 

estate which should be protected as regional open space under the statutory 

region scheme.‟ (p. 76) 

 

State Planning Policy No. 1: State Planning Framework Policy (WAPC 2006) provides 

the policy context for decision making on land use and development in Western 

Australia, consistent with the State Planning Strategy.  State Planning Policy No. 1 

explicitly provides for biodiversity conservation through land use planning, stipulating 

that planning should contribute to a more sustainable future by „promoting the 

conservation of ecological systems and the biodiversity they support including 

ecosystems, habitats, species and genetic diversity‟ (p. 4). 

 

3.4.6 State planning policy on environment and natural resources 
 

State Planning Policy No. 2: Environment and Natural Resources Policy (SPP 2) (WAPC 

2003) is the principal policy in the State Planning Framework dealing with environmental 

protection and natural resource management.  Part 5.5 of SPP 2 deals specifically with 

biodiversity conservation through land use planning, stating that planning strategies, 

schemes and decision making should: 
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 Consider mechanisms to protect areas of high biodiversity and conservation 

value; 

 Seek to minimise adverse impacts on areas of high biodiversity or conservation 

value as a result of changes in land use or development; 

 Assist in establishing a comprehensive, adequate and representative conservation 

reserve system throughout the State; 

 Safeguard and enhance linkages between habitats which have become isolated, 

including the re-establishment of habitat corridors; 

 Protect areas of high biodiversity conservation value through planning controls or 

conservation covenants; 

 Support the use of management plans to protect areas of high biodiversity 

conservation value in the long term. 

 

The SPP 2 definition of „areas of high biodiversity and conservation value‟ is similar to 

the EPA‟s definition of „regionally significant natural areas‟ in Guidance Statement No. 

10 (refer to Section 3.4.3).  However, SPP 2 does not provide for the conservation of 

ecological communities above the 10% and 30% ecological thresholds, established in the 

National Strategy for the Conservation of Australia’s Biological Diversity and adopted by 

the EPA in Position Statement No. 2.  The 10% and 30% thresholds are, however, 

provided for in SPP 2.8 that deals specifically with bushland protection in the Perth 

metropolitan region. 

 

3.4.7 State planning policy on bushland in the Perth region 

 

State Planning Policy No. 2.8 Bushland Policy for the Perth Metropolitan Region (SPP 

2.8) (WAPC 2010) is a key commitment under Bush Forever (refer to Section 4.3.4), 

which aimed to provide a statutory policy and implementation framework to address 

bushland protection and management issues in the Perth Metropolitan Region.  SPP 2.8 

was advertised for public comment in 2004 and gazetted on 22 June 2010.  SPP 2.8 

provides policy measures for „Bush Forever areas‟ mapped by the WAPC, and „local 

bushland‟ which is defined as all areas of bushland outside Bush Forever areas in the 
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Perth metropolitan region.  Part 5.2 „local bushland‟ of SPP 2.8 stated that local 

government should seek to prepare a local bushland protection strategy, which should: 

 

 be prepared as part of a wider local biodiversity strategy; 

 be prepared as a component of a local planning strategy and as part of a review of 

a local government town planning scheme, or as an independent strategy where 

there are significant issues and pressures affecting local bushland; 

 be based on metropolitan-wide guidelines; 

 identify or establish processes to identify significant bushland sites for protection 

and management based on environmental, social and economic criteria, and taking 

into consideration existing approvals and commitments; 

 identify decision-making processes and include an implementation strategy to 

protect those sites recommended for protection and management through a range 

of mechanisms; 

 be prepared in consultation with affected landowners, the broader community, the 

WAPC and other relevant government agencies; and 

 be formally considered and endorsed by Council and the WAPC. 

 

SPP 2.8 stated that proposals and decision making should have regard to the protection of 

significant bushland sites recommended for protection and management in an endorsed 

local bushland protection strategy, or through other planning processes or studies that 

have been formally endorsed by Council and the WAPC.  SPP 2.8 also stated that 

proposals and decision making should support a general presumption against the clearing 

of bushland containing TECs, declared rare flora or specially protected fauna, 

Environmental Protection Policy lakes or conservation category wetlands, or vegetation 

complexes of which less than 10% of the original extent remains.  SPP 2.8 has provided 

planning guidance for urban biodiversity conservation in the Perth metropolitan region, 

but there is limited policy guidance for other urban areas in Western Australia. 
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3.4.8 Local government biodiversity planning guidelines 

 

SPP 2.8 refers to all bushland outside Bush Forever sites as „local bushland‟, and this 

definition was broadened by the Perth Biodiversity Project to include other types of 

natural areas (e.g. wetlands, waterways, springs, rock outcrops, caves, coastal dunes and 

cliffs). The term „local natural area‟ is used to define any natural area that exists outside 

the Conservation Estate, Regional Parks and Bush Forever sites (Del Marco et al. 2004).  

The protection of local natural areas is important for three primary reasons: (i) to 

maintain a basic level of natural diversity – adding to and complementing protected areas, 

contributing towards the retention of 30% of the original extent where possible; (ii) to 

buffer and provide connectivity between protected regionally significant natural areas; 

and (iii) for benefits at the local community level, including passive recreation, sense of 

place, amenity, and local environmental services (e.g. clean air and water, productive 

soil, etc.). 

 

A major output of the Perth Biodiversity Project was the publication of the Local 

Government Biodiversity Planning Guidelines for the Perth Metropolitan Region (Del 

Marco et al. 2004), which outlines a process for the development of a „local biodiversity 

strategy‟.  In 2007 the South West Biodiversity Project produced an addendum to the 

guidelines for the southwest of the State.  Guidance Statement No. 33 referred to the 

Local Government Biodiversity Planning Guidelines as providing guidance on how to 

prepare a biodiversity strategy and a detailed methodology for identifying, protecting and 

managing natural areas in local government areas of the Perth metropolitan region.  The 

local biodiversity planning process outlined in the Local Government Biodiversity 

Planning Guidelines assists local governments to determine the protection status of all 

locally significant natural areas; formalise policies and processes to ensure biodiversity 

considerations are integrated into the assessment of development proposals and 

construction activities; provide incentives to encourage private land conservation; and 

plan for the management of local reserves and other local government land to conserve 

biodiversity. 
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One of the most important aspects of the local biodiversity planning process is the setting 

of targets for local biodiversity conservation. The local biodiversity conservation targets 

act to formalise the ecological criteria that the local government will use to determine 

which local natural areas are significant and therefore conservation priorities. The Local 

Government Biodiversity Planning Guidelines provided a standardised set of ecological 

criteria, based on those contained in Bush Forever.  The criteria were developed by State 

government agencies and accepted by the EPA for the identification of regionally 

significant natural areas for a CAR system of conservation areas in the South West. The 

ecological criteria were grouped under the following themes:  

 

 Representation of ecological communities (at the local and regional scales); 

 Diversity within the natural area; 

 Rarity of species and ecological communities; 

 Maintaining ecological processes or natural systems; and 

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

 

The ecological criteria have been developed to enable each local government to 

contribute to regional biodiversity conservation targets, whilst preserving local (e.g. 

genetic) diversity and sense of place. The ecological criteria challenge local governments 

to retain ecological communities above thresholds that help prevent the exponential loss 

of species and maintain ecosystem processes (30% of the original extent of each 

vegetation type), rather than at levels where communities are considered threatened (10% 

of the original extent of each vegetation type).  In addition to the ecological criteria, the 

Local Government Biodiversity Planning Guidelines provided guidance on planning the 

long-term viability of natural areas, which promote the following: 

 

 Size – large natural areas are more viable than small natural areas; 

 Shape – compact natural areas are more viable than elongated natural areas; 

 Perimeter to area ratio – regularly configured natural areas have lower edge 

effects and greater core area than irregularly configured natural areas; 
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 Condition – natural areas in good condition are more viable than degraded natural 

areas; and 

 Connectivity – natural areas in close proximity to other natural areas are more 

viable than natural areas isolated from other natural areas.  

 

Several local governments have prepared local biodiversity strategies, but 

implementation has been limited due to the long timeframes associated with the 

incorporation of relevant provisions into strategic and statutory land use planning tools 

(refer to Section 6.4.4). 

 

3.5 SUMMARY 

 

The aim of this thesis was to improve the understanding of policies and processes relating 

to biodiversity conservation, specifically in the context of Perth, Western Australia.  The 

objectives of this study were to examine the evolution of urban planning and policy in 

response to biodiversity conservation, and to identify the limitations and opportunities of 

the Western Australian planning system to address urban biodiversity conservation.  A 

key question of the research was: How is biodiversity considered through the planning 

process?  The study found that urban ecology principles have influenced urban 

biodiversity policy development at the national, State and regional levels – the ecological 

thresholds concept has been adopted in the National Objectives and Targets for 

Biodiversity Conservation, Position Statement No. 2, Guidance Statement No. 10 and 

State Planning Policy No. 2.8; and island biogeography and metapopulation theories have 

been adopted in Guidance Statement No. 10 and the Local Government Biodiversity 

Planning Guidelines. 

 

The study also revealed the strengths of the WA land use planning system in addressinig 

urban biodiversity conservation – including provision for State planning policies, regional 

and local planning schemes, and land acquisition under the P&D Act.  It can be argued 

that the P&D Act provides a strong legislative basis for biodiversity conservation, 

comparative to the State‟s environmental legislation, because: (i) unlike the Wildlife 
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Conservation Act, the P&D Act is not limited to the consideration of threatened species, 

but provides for the preservation of vegetation, flora and fauna and the maintenance of 

ecological processes and genetic diversity; (ii) the protection of native vegetation is 

limited under the EP Act and Clearing Regulations due to exemptions for clearing 

permits where a planning, subdivision or development approval exists; and (iii) 

biodiversity conservation is not limited to or dependent on the outcomes of 

environmental impact assessment by the EPA, but can be achieved through region and 

local planning schemes and conditions of subdivision. 
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CHAPTER FOUR 

OVERVIEW OF REGIONAL PLANNING 

 

 

4.1 INTRODUCTION 

 

This chapter examines the evolution of urban planning and policy in response to 

biodiversity conservation at the regional scale in the Perth metropolitan region, and helps 

to answer the key research question: How is biodiversity considered through the urban 

planning process?  Metropolitan region planning strategies and regional conservation 

planning strategies were analysed for their consideration of natural areas and adoption of 

urban ecology principles, with a particular focus on the northwest corridor and the three 

case study sites for this thesis. 

 

4.2 METROPOLITAN REGION PLANNING 

 

The metropolitan region planning strategies relevant to this thesis are the Plan for the 

Metropolitan Region: Perth and Fremantle (Stephenson & Hepburn 1955); Corridor 

Plan for Perth (MRPA 1970); Planning Structure for the North-West Corridor (MRPA 

1977); Planning for the Future of the Perth Metropolitan Region (State Planning 

Commission 1987), including the working paper on Constraints to Urban Development 

in the Perth Metropolitan Region: A McHargian Analysis (Rice 1987); Metroplan: A 

Planning Strategy for the Perth Metropolitan Region (DPUD 1990) and the supporting 

Urban Expansion Policy Statement for the Perth Metropolitan Region (DPUD 1990); 

North West Corridor Structure Plan (DPUD 1992); Network City: Community Planning 

Strategy for Perth and Peel (WAPC 2004); and Directions 2031: Draft Spatial 

Framework for Perth and Peel (WAPC 2009). 

 

Since the 1950s, the State Government has sought to guide the growth of the Perth 

metropolitan region through the preparation and adoption of successive spatial plans that 
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define where urban development should occur, as well as areas that should be protected 

from development (WAPC 2009). 

 

4.2.1 Stephenson-Hepburn report (1955) 

 

In 1952, the Western Australian State Government commissioned Professor Gordon 

Stephenson to undertake a comprehensive planning study of the Perth region (Houghton 

1990).  The resultant Plan for the Metropolitan Region: Perth and Fremantle, prepared 

by Stephenson and co-authored by Alistair Hepburn, was published in 1955.  At that 

time, approximately 400,000 people (62% of the State‟s population) resided in the Perth 

metropolitan region, and it was predicted that within 50 years the population would 

increase to 1,400,000 people (80% of the State‟s population).  The Stephenson-Hepburn 

report provided for the establishment of three planning instruments that are central to the 

Western Australian planning system – the Metropolitan Region Scheme, the Metropolitan 

Region Planning Authority (now the WAPC) and the Metropolitan Region Improvement 

Fund.   

 

Stephenson and Hepburn recognised the opportunity for regional planning to secure an 

open space network in order to protect natural landscapes and provide public access to 

beaches, river foreshore and other natural areas.  In this regard, the report stated: 

 

„The aim has been to define, as far as possible, a network of open spaces so as to 

allow of an equitable distribution throughout the urban areas, to ensure easy 

access, to limit unnecessary travel, to make full use of natural features... forming 

physical breaks between residential communities.‟ (p. 90) 

 

The introduction of the Metropolitan Region Scheme in 1963 (refer to Appendix A:1), 

and subsequently the Metropolitan Region Improvement Fund, provided for the 

reservation and acquisition of regional open space.  The Stephenson-Hepburn report 

introduced a hierarchy for open space planning, with State government being responsible 

for regional open space, and local governments being responsible for district and local 
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open space gained through the subdivision of urban land.  The Stephenson-Hepburn 

report defined regional open space as serving the needs of the region, encompassing large 

landscape features including ocean beaches, the Swan River and foreshores, the Darling 

Scarp to the east, Yanchep National Park in the north, and the Rockingham lakes in the 

south.  Many other significant features – such as the chain of wetlands in the north of the 

region – were not identified by Stephenson and Hepburn; however, subsequent 

metropolitan region plans provided for the protection of these areas.  In relation to nature 

reservations, the report stated:  

 

„No specific areas have been shown separately for this purpose.  It is considered 

that adequate provisions could be made, within the general open spaces in the 

plan, to restrict the access of the public to areas selected for carrying out 

scientific studies and the protection of wild life.  This is a problem of 

administration capable of easy solution.‟ (p. 98) 

 

Increasing pressure for urban development in the Perth metropolitan region has revealed 

the „Parks and Recreation‟ reservation in the Metropolitan Region Scheme to be a 

limitation in providing long-term protection for natural areas.  The need to delineate 

conservation areas within Parks and Recreation reserves was highlighted in the Urban 

Bushland Strategy (refer to Section 4.3.2). 

 

With respect to natural areas, the Stephenson-Hepburn report provided an overview of the 

climate, topography, geology, drainage and water resources of the Perth metropolitan 

region.  The 1955 Atlas accompanying the report contained maps of soil classification 

and vegetation, land availability (including „major areas of high potential amenity 

value‟), land use survey (including „land covered predominantly with woodland or forest‟ 

in rural areas), and development proposals (including public open space) (refer to 

Appendix A:2a-d).  Of particular relevance to the case studies for this thesis (refer to 

Chapters Five, Six and Seven), the Stephenson-Hepburn report explained that extensive 

development would be possible over the whole of the Cottesloe and Karrakatta soil 

associations. 
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4.2.2 Corridor Plan (1970) 

 

After 1955, the rapid increase in car ownership led to greater mobility within the Perth 

metropolitan region, and consequent pressure for urban expansion.  The concept of 

corridor planning was presented in a joint paper by Professor Stephenson and the State 

Government‟s Chief Planner, Dr David Carr, as a way of guiding future urban expansion 

within the rapidly growing region.  In early 1969, the Metropolitan Region Planning 

Authority (MRPA) resolved that the extension of urban development in the Perth 

metropolitan region would be in corridor form.  Following detailed studies and plan 

preparation, the MRPA released the Corridor Plan for Perth in late 1970 (refer to 

Appendix A:3).  The Corridor Plan presented a broad policy guide for the future 

development of the metropolitan region and the adjoining coastal plain between 

Mandurah and Bunbury to the south.  The Corridor Plan was supported by a planning 

bulletin, released by the MRPA in February 1971, which explained that corridor planning 

would counter urban sprawl by forming „fingers‟ of development between large areas of 

countryside maintained for non-urban uses. 

 

The Corridor Plan defined urban growth corridors separated by large areas of open space, 

which had a stated benefit of maintaining a close relationship between urban areas and 

important natural areas.  In this respect, the Corridor Plan report stated: 

 

„A notable advantage of the Corridor Plan structure is that urban use of land is 

contained within a linear form about two to three miles wide, with defined 

boundaries.  In this way, the urban environment is enhanced and all those who 

live in the urban area and the corridors are within easy reach of open country.‟ 

(p. 20) 

 

Of particular relevance to the case studies for this thesis, the planning bulletin stated that 

there would be rapid growth in the northwest corridor, with the 1966 population of 6,000 

expected to grow to 185,000 by 1989.  The report acknowledged that the demand for 
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open space had increased as a result of population growth and improved mobility, and 

although the 1963 Metropolitan Region Scheme indicated a generous system of open 

space reserves, rising land prices had necessitated a review of priorities for the purchase 

of open space areas by the MRPA.  In subsequent metropolitan region plans, the concept 

of open space was broadened to include private land. 

 

In the Corridor Plan, the region‟s waterways, the north-south chain of lakes in the Perth 

region, Perth‟s hills, and the coastal lakes system between Mandurah and Bunbury, were 

recognised as important physical features requiring protection.  The report also 

highlighted major open space areas for each corridor of Perth, in more detail than the 

Stephenson-Hepburn report.  This included the potential of Lake Joondalup in the 

northwest corridor to act as a centrepiece for surrounding urban development, although 

careful conservation management would be required to ensure that the lake system 

maintained its function as a migratory base for coastal wildlife.  The report also 

recognised regionally significant natural areas for recreation in other parts of the region, 

including the Darling Scarp in the east, the foreshores of the Canning and Southern 

Rivers in the southeast, and the lakes in the Cockburn and Rockingham areas in the 

southwest. 

 

4.2.3 Planning Structure for the North West Corridor (1977) 

 

The Planning Structure for the North West Corridor was released in 1977 by the MRPA 

as the preferred structure for future development of the northwest corridor, providing a 

detailed basis for the implementation of the Corridor Plan.  The northwest corridor was 

defined as an area of 240 km
2
 between the northern boundary of the Metropolitan Region 

Scheme, Hepburn Avenue to the south, and east to the State Forest, Yanchep National 

Park, Wanneroo Road and the Wanneroo town site.  At the time of the report‟s 

publication, the population of the northwest corridor was expected to increase to 70,000 

by 1985 and 130,000 by 1993, with its total capacity estimated to be 330,000 people 

assuming densities of 25 people per residential hectare.  Of particular relevance to the 

case studies for this thesis, the northwest corridor structure plan map (refer to Appendix 
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A:4a) showed Hepburn Heights reserved for Public Purposes and Neerabup Industrial 

Area as a small area of industrial zoned land, while Banksia Grove is located outside of 

the defined urban corridor.   

 

As can be expected from a sub-regional structure plan, the northwest corridor report dealt 

with natural areas in a more detailed way than the regional-scale Corridor Plan.  

Interestingly, an interim report compiled by WM McArthur of CSIRO, providing maps 

and information on the distribution of physical resources and implications for different 

forms of land use, was used as a basis for detailed structure planning in the northwest 

corridor.  The structure plan report also contained information on climate, minerals, 

hydrology, vegetation, wildlife, and the associated constraints to development.  In 

relation to natural areas, the report acknowledged that the northwest corridor is situated 

on the Swan Coastal Plain botanical area, where the distribution of vegetation is closely 

related to topography and soils, and varies from west to east.  The report described the 

succession of vegetation on coastal dunes, recognising that some shrub species in 

sheltered positions have a very limited range, and that limestone heath formations exhibit 

a considerable variety of species.  The report described vegetation associated with 

wetlands on the eastern margins of the urban corridor, comprising rush and sedge species 

and fringing woodlands of paperbark, tea-tree and flooded gums.  The report also 

described the forest vegetation of the northwest corridor as: 

 

„A tall open forest of tuart, jarrah and marri, with under storeys of banksia, 

acacia, peppermint and blackboy, is found extensively on the Spearwood sands 

and in some stable sheltered areas of Quindalup sands, though northwards it 

tends to be replaced by a low forest.  The tuart, jarrah, marri formation is 

diverse.‟ (p. 36) 

and 

„A low open forest of banksia, sheoak and prickly bark extends over a variety of 

soils in the north of the Corridor. Elsewhere in the coastal plain this formation 

tends to be confined to areas further from the sea, but here, perhaps as a result of 

a low rainfall, it is more widespread.‟ (p. 37) 
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In a summary of the physical determinants of the northwest corridor, the report stated that 

the corridor was well chosen for urban development relative to the rest of the north sector 

of the Perth metropolitan region; however, various physical factors (coastal erosion, dune 

restoration, wetland protection, aquifer protection, and limestone excavation) would have 

to be taken into consideration in planning for future development.  It is interesting to note 

that, despite detailed information on vegetation being included in the report, vegetation 

was not listed as a physical factor that required consideration in future planning. 

 

The northwest corridor report contained a map of regional open space (refer to Appendix 

A:4b), showing existing and proposed additions along the eastern edge, the coast and 

elsewhere in the corridor.  Large existing areas of regional open space included Lake 

Joondalup, Neerabup National Park and Yanchep National Park.  Proposed major 

additions to regional open space included a linkage between Lake Joondalup and 

Neerabup Lake National Park, a linkage between Yanchep and Neerabup National Parks, 

an almost continuous strip of foreshore along the coast, and significant west-east linkages 

at Two Rocks, Alkimos, and Burns Beach/Mindarie.  The report provided significant 

detail about the proposed additions to regional open space, including references to 

landform, vegetation and wetlands, such as the forested limestone escarpment north-west 

of Lake Joondalup; stands of tuart forest south-west of Lake Neerabup; exposed 

limestone pinnacles near Mullaloo beach; and dune formations of geomorphological 

significance and associated vegetation at Burns Beach/Mindarie, Alkimos and Two 

Rocks.  The additional regional open space proposals were consistent with those made by 

the Shire of Wanneroo to the System Six study group (refer to Section 4.3.1).  It is 

interesting to note that the areas of existing and proposed regional open space were 

significantly rationalised in subsequent metropolitan region plans. 

 

Of particular relevance to the case studies for this thesis, the structure plan represents the 

first indication of industrial land use at Neerabup.  The report contained a map of 

industrial areas (refer to Appendix A:4c) and showed a general industrial area of 200 ha 

near Flynn Drive, in the rural wedge 2 km east of Wanneroo Road and 4 km north of 

Lake Joondalup (now known as the Neerabup Industrial Area).  The report also referred 
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to an area at Padbury, situated between the Pinnaroo cemetery and an established 

residential area, which was at that time zoned for industry in the Metropolitan Region 

Scheme (refer to Appendix A:4d).  The report explained that this area (now known as 

Hepburn Heights) was not suitable for industry and therefore was not proposed as such in 

the structure plan. 

 

4.2.4 Corridor Plan Review (1987) 

 

In 1986 the State Planning Commission (formerly MRPA) commenced a review of the 

Corridor Plan.  At that time, the population of the metropolitan region was estimated at 

1.02 million (71% of the State‟s population) and was predicted to increase to 1.27 million 

by 2001 and 1.58 million by 2021.  A series of assessments was undertaken in order to 

establish future land needs for residential, commercial, industrial, transport, regional open 

space and environmental conservation uses.  The resultant report, Planning for the Future 

of the Perth Metropolitan Region, released in 1987, contained a „preferred strategy‟ (refer 

to Appendix A:5a) that retained the basic elements of the Corridor Plan but gave greater 

emphasis to consolidation and infill within established urban areas in order to manage 

peripheral growth of the corridors.  Of particular relevance to the case studies for this 

thesis, the preferred strategy proposed ten new areas which were considered suitable for 

future urban development, including an area east of Wanneroo Road (between Hepburn 

Avenue, Flynn Drive and Gnangara State Forest).  Consequently, the preferred strategy 

map showed a possible future urban area at Banksia Grove (refer to Chapter Six), as well 

as a major industrial area at Neerabup (refer to Chapter Seven).  The report also 

highlighted that the conversion of non-residential land, particularly vacant and under-

utilised Government owned land, could provide between 5,500 and 7,500 new dwellings 

within existing urban areas.  It appears that this strategy of urban infill was applied at 

Hepburn Heights (refer to Chapter Five). 

 

The report acknowledged that greater awareness of the natural environment and health-

based lifestyles were causing public open space and environmental issues to be given 

high priority and greater political support.  This was particularly evident in the 



 

 
62 

community‟s campaign to save the Hepburn Heights bushland (refer to Chapter Five), 

which commenced around the time that the review of the Corridor Plan was taking place.  

The report recognised that the natural environment and extensive areas of open space 

contribute significantly to the quality of life which makes Perth attractive to residents and 

visitors, and that future development needs to take advantage of these distinctive features.  

Broadly speaking, the report acknowledged that the groundwater aquifers are essential 

components of the region‟s ecology, the series of wetlands are of recreational and 

ecological significance, and the natural vegetation of the region is diverse and varies 

according to local soils, geology and hydrology.   

 

Natural areas were addressed in considerable detail throughout the report, including 

information on physical and environmental considerations, including climate, landform, 

geology, soils, river systems, groundwater aquifers, wetlands, and vegetation.  The report 

recognised important natural areas in more detail than previous metropolitan region 

plans, including the Swan and Canning rivers and their tributaries; the Wanneroo 

wetlands chain in the north; the Beeliar and Serpentine wetlands chain in the south; the 

native forests and deeply incised valleys associated with the Darling Scarp in the east; the 

coastal dune heaths, particularly in the northwest; the northern Banksia woodland system 

stretching from Whiteman Park to south of Moore River which links to the coast; the 

southern Banksia woodland system extending south from Jandakot Airport; and various 

dispersed wetlands, particularly on the eastern side of the coastal plain.  Maps were 

included in the report to show major landform units, water resources and natural 

vegetation cover.  Interestingly, the report did not list the source of information for the 

natural vegetation cover map; and the map appeared incomplete, as large areas of native 

vegetation in the northwest corridor, including at Neerabup and Banksia Grove, were not 

shown.   

 

The proposed metropolitan parks map (refer to Appendix A:5b) showed extensions to the 

Parks and Recreation reservation in the Metropolitan Region Scheme, with additional 

areas identified having regard to major vegetation systems, wildlife habitats, ecosystems 

and significant landscapes, and linkages between existing and proposed areas of open 

space.  The progressive establishment of a continuous regional open space system was 
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stated to have considerable potential for conserving the flora and fauna environments of 

the region.  In this regard, the report proposed the management of regional open space by 

a single authority (refer to Section 4.2.5).  The report also acknowledged that rural areas 

contain many valuable ecological resources, including flora and fauna, natural habitats 

and wildlife movement corridors.   

 

The report represents the first of the metropolitan region plans to recognise private land 

as part of an integrated open space system.  The report highlighted that many significant 

areas are in private ownership and under pressure for urban development and other uses, 

and that it would be necessary to develop appropriate planning policies for their 

protection and use.  Importantly, the report recognised that the System Six study (refer to 

Section 4.3.1) was not a complete solution, and additional natural areas would need to be 

identified and protected.  An integrated system of open space for the metropolitan region 

was therefore proposed, incorporating all levels of open space, both public and privately 

owned, which should provide for the conservation and protection of important ecological 

resources. 

 

Of particular relevance to this thesis, the report contained a „composite constraints map‟ 

(refer to Appendix A:5c) which was prepared using a „McHargian analysis‟ approach 

(adapted from McHarg 1969) for a working paper prepared by Rice (1987) on constraints 

to urban development in the Perth metropolitan region.  Despite all three case study sites 

being covered with native vegetation, and the report stating that native vegetation was a 

significant environmental constraint, the constraints map showed the Hepburn Heights 

and Banksia Grove case study sites in areas of no constraint (refer to Appendix A:5d).  

The Neerabup Industrial Area was partly affected by areas of medium constraint, due to 

the presence of limestone resources in that area.  As a result of the constraints mapping, 

the report identified potential new development areas which were not subject to major 

constraints or where specific management techniques would allow urban development.  

Hence, the omission of data on vegetation of the Spearwood dune system would have 

contributed to parts of the Perth metropolitan region being identified as unconstrained for 
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urban expansion.  Interestingly, the EPA did not identify the limitations of the vegetation 

dataset used for the constraints mapping. 

 

4.2.5 Metroplan (1990) 

 

In the 30 years following the release of the Corridor Plan, Perth‟s population had doubled 

to about one million people, and was expected to double again over the following 30 

years.  Following the review of the Corridor Plan in 1987, the State Government released 

Metroplan: A Planning Strategy for the Perth Metropolitan Region in 1990.  Metroplan 

proposed that urban expansion would be accommodated by widening the three 

established urban corridors (northwest, southwest and southeast) of the Perth 

metropolitan region, and by developing a new northeast corridor from Midland.  The 

report estimated that 80% of the region‟s new dwellings would be constructed in new 

urban areas, which would accommodate a total population of two million.  Of particular 

relevance to the case studies for this thesis, the Metroplan map (refer to Appendix A:6a) 

showed „major industry‟ at Neerabup, and the Urban Expansion Areas map (refer to 

Appendix A:6b) showed „future major industrial area‟ at Neerabup and „future potential 

urban land to 2021‟ at Banksia Grove, with Hepburn Heights still shown as „Public 

Purposes‟ reserve under the Metropolitan Region Scheme.  Metroplan was supported by 

information from an environmental and landscape audit undertaken by Semeniuk (c. 

1990), which highlighted Hepburn Heights as an important example of the junction 

between Quindalup and Spearwood units.  The audit also recognised that the Spearwood 

and Bassendean dune systems in the northwest corridor were not as well studied as the 

Quindalup dunes, which would explain why vegetation in these areas was not identified 

as a constraint in the McHargian analysis undertaken through the Corridor Plan review 

(refer to Section 4.2.4). 

 

The principles and policies of Metroplan aimed to produce a „green‟ metropolitan region, 

by protecting the environment and natural features while developing a comprehensive 

system of parks and conservation zones.  The report recognised that more efficient use of 

land, by increasing the housing yield in new suburbs, would help to contain the impact of 
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urbanisation on remaining areas of uncleared bushland.  The report stated that containing 

Perth‟s outward growth by widening the urban corridors would have considerable 

environmental benefits, with more natural bushland retained and pressures on rural fringe 

land being less extensive.  The benefits of corridor development were stated as the 

protection of natural landscapes and the opportunity to maintain a close relationship 

between important natural assets and new urban areas.  The policy measures contained in 

the report recognised that there were some constraints to increasing urban densities, 

including the possibility that some areas of open space may need to be increased in order 

to protect environmental values.   

 

The report recognised the importance of protecting the coastline, the Swan River, the 

Darling Scarp, and natural corridors of open space throughout the region, and identified 

other environmentally significant areas requiring long-term protection, including the 

groundwater mounds, natural wetlands, important wildlife habitats and areas containing 

significant flora.  The State Forests were recognised as an important element in the 

conservation and management of the region‟s „green belt‟, and the jarrah, marri and 

wandoo forest systems of the Darling Range were specifically mentioned as unique and 

irreplaceable natural assets, not found elsewhere in the world.  As established in the 

Corridor Plan, Metroplan sought to balance urban development areas with „lateral 

wedges‟ of regional open space.  The report stated that one of the aims of Metroplan was 

to integrate major open spaces and special areas of conservation into a comprehensive 

system of regional parks, with open space providing natural corridors throughout the 

region which would have an important role in providing connection between different 

ecological systems. 

 

The report acknowledged that a solid achievement of 35 years of metropolitan regional 

planning had been the protection, through reservation and acquisition, of major open 

space areas.  Since inception of the Metropolitan Region Scheme in 1963, approximately 

14,350 ha of land had been publicly acquired for regional open space.  In order to 

maintain Perth‟s „natural bushland setting‟, Metroplan proposed that a regional open 

space concept plan be adopted to guide open space planning for the growing city.  The 
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regional open space concept plan was based on maintaining the diversity of the region‟s 

natural landscape, and developing linkages between ecological systems.  The plan 

provided for increased areas of parkland within a number of new regional parks 

throughout the region, including the Gnangara biological corridor, the Wanneroo linear 

and circular lakes systems, the Beeliar and Serpentine wetlands, the Jandakot Banksia 

vegetation and wetland areas, the Darling Scarp, and the Swan and Canning river 

foreshores.  The report stated that the State Government had given the responsibility for 

regional park management to CALM (see Dooley & Pilgrim 2010). 

 

Building on the sentiment expressed in the previous metropolitan region plan, Metroplan 

recognised that although some non-urban areas did not merit reservation and public 

acquisition, they contribute to the region‟s character or contain significant stands of 

remnant vegetation.  The report stated that landscape and environmental protection would 

be pursued through zoning control under the Metropolitan Region Scheme and local 

planning schemes.  It was proposed that new statutory zonings would be introduced to 

protect these privately owned areas from inappropriate development and to encourage 

retention of the open rural character and existing vegetation. 

 

The implementation of Metroplan was supported by the Urban Expansion Policy 

Statement for the Perth Metropolitan Region (DPUD 1990), which identified areas 

suitable for urban development to meet the long-term residential land requirements of the 

metropolitan area for 30 years.  The policy statement recognised that development 

options were constrained by the need to protect the Gnangara and Jandakot groundwater 

areas and the Peel-Harvey catchment area, as well as significant environmental areas 

including wetlands, National Parks and the Swan Valley, which reduce the amount of 

land available for development.  Following the evaluation of land suitability for 

development and the patterns of urbanisation which best meet the needs of the growing 

region, two categories of potential new urban land were identified: Category A included 

those areas most likely to be urbanised in the normal course of development within the 

next 30 years (with Category A1 representing the principal sources of new housing land 

in the next 5-10 years); and Category B included those areas currently constrained by 
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major issues that would need to be resolved to enable urbanisation to occur within the 

next 30 years.  A Category A1 area was identified in the vicinity of Banksia Grove (refer 

to Appendix A:6b) – one of the case studies for this thesis. 

 

4.2.6 North West Corridor Structure Plan (1992) 

 

Metroplan provided the broad framework for future land use within the Perth 

metropolitan region, and relied on structure plans to provide more detailed guidance for 

new urban areas.  The North West Corridor Structure Plan, covering land north of 

Hepburn Avenue between the coast and the Gnangara pine plantation, was released by 

DPUD in 1992.  The plan replaced the Planning Structure for the Northwest Corridor 

released in 1977, and was intended to provide the framework for development of the 

northwest corridor to the year 2021, giving effect to the Urban Expansion Policy 

Statement released by DPUD in 1990.  Of particular relevance to the case studies for this 

thesis, the northwest corridor structure plan map (refer to Appendix A:7) showed 

Hepburn Heights as urban, Banksia Grove as „Category A1 Future Urban‟, and the entire 

Neerabup Industrial Area as industrial, which was in accordance with the Urban 

Expansion Policy Statement. 

 

The structure plan objectives acknowledged the protection of the coastline and other 

areas of high scenic, environmental and recreational value; the use of natural features to 

provide the opportunity for regional open space networks; and the achievement of good 

quality urban and natural environments in the northwest corridor which are sustainable in 

the long term.  The report stated that the structure plan would encourage the conservation 

of areas of landscape, flora and fauna and environmental significance, and that it aimed to 

implement System Six recommendations.  The structure plan proposed extensions to the 

existing Parks and Recreation reservations in the Metropolitan Region Scheme to provide 

regional open space and retain „green belts‟ or „lateral wedges‟ between the urban areas.  

The structure plan identified other important landscape systems, which required some 

protection but did not need to be acquired and managed as public reserves.  The 

conservation, open space and recreation map included in the report indicated proposed 
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extensions to Yanchep and Neerabup National Parks, as well as reservation of the linear 

wetlands chain, the coastline and the lateral wedges, generally in accordance with System 

Six recommendations. 

 

At the time of writing this thesis, the northwest corridor structure plan was under review 

and proposed to be replaced with a northwest sub-region growth strategy and structure 

plan, to assist with the implementation of Directions 2031 (refer to Section 4.2.8). 

 

4.2.7 Network City (2004) 

 

In 2001 the population of the Perth metropolitan region was almost 1.4 million and 

another 63,000 people resided in the Peel region.  The total population of Perth and Peel 

was projected to be 2.22 million in 2031, representing a 52% increase over 2001.  On the 

basis of these population projections, an additional 375,000 new homes would be 

required in the Perth and Peel regions.  Network City: Community Planning Strategy for 

Perth and Peel (WAPC 2004) was the first of the metropolitan region strategies with an 

explicit focus on planning for sustainable development.  The report acknowledged that 

the fundamental concepts of sustainability – the precautionary principle, intergenerational 

equity and biodiversity protection – were widely accepted as a rational and equitable 

basis for planning decisions.  Importantly, Network City was the first of the metropolitan 

region strategies to use the term „biodiversity‟.   

 

As part of the „Dialogue with the City‟ process, Perth residents recognised that the natural 

environment – the Swan and Canning rivers, coast, wetlands, bushland and the Darling 

Range – which define Perth‟s character and lifestyle, should be protected.  The dialogue 

process identified a number of key liveability factors valued by Perth people, including 

the sense of space and the natural environment, with biodiversity conservation identified 

as an element that contributes to a high standard of liveability.  Accordingly, one of the 

principles of Network City was to protect and rehabilitate the environment; one of the 

key objectives was to protect and enhance the natural environment, open spaces and 

heritage; and one of the key themes was to nurture the environment.   
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One of the key elements of Network City was „environment and heritage‟ which included 

priority strategies and actions relevant to biodiversity: 

 

„Protect biodiversity and areas of environmental significance: 

 Develop a database and guidelines to ensure protection of priority 

environmental and heritage assets through early consideration in planning 

processes. 

 Extend Bush Forever and link to an updated greenways system. 

 Support priority environmental restoration initiatives identified by regional 

NRM strategies. 

 

Interlink recreational areas, environmental reserves, greenways and other natural 

open-space areas, so as to provide a continuous and meaningful greenway from the 

Moore River through the heart of the city to Busselton: 

 Update, extend and implement the strategic plan for Perth’s greenways.‟(p. 8) 

 

Key elements of the objectives relevant to the spatial plan and strategy, which were 

proposed to ensure that the growth of the Network City did not occur at the expense of 

natural assets, included „protecting biodiversity and ecosystem functions by retaining, 

connecting and managing habitat around and through the city‟ (p. 11).  The Network City 

framework map (refer to Appendix A:8) showed non-development areas and rural 

resource areas including natural vegetation, which were defined in the map legend as „the 

environment sustains the city‟.  Of particular relevance to the case studies for this thesis, 

the map showed Hepburn Heights within an area where there are fewer opportunities for 

urban consolidation, Banksia Grove within an area of future community, and Neerabup 

Industrial Area as an activity centre and industrial area.  Some areas of regional open 

space were shown on the Network City map; however, the lateral wedges in the 

northwest corridor (see Section 4.2.6) were not shown. 
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The report recognised that environmental issues are key concerns within the community, 

with environmental protection being of equal importance to economic growth.  

Accordingly, the vision was for a clean and green city with access for all to open spaces, 

rivers, forests and beaches; and for protection of groundwater catchments, natural 

waterways and wetlands from development that could be damaging in the long term.  The 

report stated that strategic and statutory planning could encourage biodiversity 

conservation measures.  However, the report recognised that the containment of sprawl 

and concentration of development would introduce tensions with the provision of open 

space and protection of biodiversity, and that resolving these tensions would require 

community decision-making about lifestyle choices. 

 

The report stated that the regional context of Perth as part of a larger bioregion or 

catchment would be recognised in making planning decisions. In this regard, Network 

City Strategy 5-3 „Protect Biodiversity‟ identified several key actions: 

 

„Establish the regional context within which planning decisions are to be made by 

preparing regional biodiversity strategies that focus on ecological units, 

including: continued support in implementing the Perth Biodiversity Project and 

Bush Forever; supporting local incentive schemes for private land conservation 

including local rate relief as an incentive; supporting the creation of conservation 

zones and overlays in town planning schemes; and promoting biodiversity values 

in Crown reserves. 

 

Extend Bush Forever to other appropriate areas, as defined in the report on 

conservation reserves for Western Australia (System 6); particularly in areas 

where statutory region schemes assist or are proposed such as Peel and Bunbury. 

 

Implement thematic and geographic projects in support of the regional 

biodiversity strategies 
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Support priority environmental restoration initiatives, including the 

implementation of the Swan Region Strategy for Natural Resource Management 

(and other relevant regional NRM strategies) by identifying and applying funding 

to key projects currently not funded at federal, state or local levels but accords 

with the direction of Network City.‟ (p. 60) 

 

4.2.8 Directions 2031 (2009) 

 

Directions 2031: Draft Spatial Framework for Perth and Peel (WAPC 2009) is a high 

level strategic plan that established a vision for future growth of the Perth and Peel 

region, and provided a framework to guide the detailed planning.  It does not replace 

Network City, but is a successor to Metroplan.  By 2031, a future census year, it was 

anticipated that Perth and Peel will have increased from the current population of 1.65 

million to more than 2.2 million, and it was estimated that another 328,000 houses and 

353,000 jobs would be required to accommodate this growth.  Directions 2031 

determined that sufficient land was already zoned urban under the Metropolitan Region 

Scheme and Peel Region Scheme to accommodate growth demands to 2031.  The report 

acknowledged that the projected growth has significant implications for the city and must 

be planned carefully to ensure we preserve the qualities and characteristics we most value 

- the beaches, parks and bushland, the Swan River, lakes and wetland habitats, and the 

Darling Scarp. 

 

Similar to Network City and Metroplan, Directions 2031 aimed to achieve a „green‟ city.  

Directions 2031 also identified the „green network‟ as one of three integrated layers that 

form the key structural elements of the city (refer to Appendix A:9).  The report stated 

that the green network includes parks, reserves, and conservation areas that support 

biodiversity, preserve natural amenity, and protect valuable natural resources.  The report 

recognised southwest Australia as one of the world‟s biodiversity hotspots, and that 

planning for the growth of the city can help mitigate our impact on the environment, and 

protect and manage areas that have high conservation and biodiversity value.  Directions 
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2031 stated its support for initiatives aimed at improving the biodiversity of the city, 

including: 

 

„The ongoing implementation of Bush Forever, a whole of-government initiative 

designed to identify, protect and manage regionally significant bushland on the 

Swan Coastal Plain. This is a key part of the State Government’s contribution to 

the National Strategy for the Conservation of Australia’s Biological Diversity. It 

is anticipated that this initiative will eventually be expanded into the Peel region 

through Swan Bioplan, an initiative of the Department of Environment and 

Conservation. 

 

Implementation of the Local Government Biodiversity Planning Guidelines, an 

initiative aimed at identifying and integrating local biodiversity considerations 

into land use planning. 

 

The ongoing preparation and implementation of state planning polices that 

support the protection of significant environmental attributes in the Perth and 

Peel region. For example, State Planning Policy 2.9 Water Resources 

recommends that water resources that are identified as significant, such as 

conservation category wetlands, are not developed. Continued collaboration with 

the Environmental Protection Authority, Department of Environment and 

Conservation, Department of Water and local governments in identifying 

significant biodiversity areas is crucial if they are to be protected using land use 

planning mechanisms.‟ (p. 29) 

 

4.3 REGIONAL CONSERVATION PLANNING 

 

The regional conservation planning strategies relevant to this thesis are Conservation 

Reserves for Western Australia as recommended by the Environmental Protection 

Authority: The Darling System – System 6 (DCE 1983); Urban Bushland Strategy 
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(Ministry for Planning 1995); Perth’s Bushplan (WAPC 1998); and Bush Forever 

(WAPC 2000). 

 

4.3.1 System Six Report (1983) 

 

One of the EPA‟s initial actions after it was formed in 1972 was to establish the 

Conservation Through Reserves Committee to review and update the 1962 Australian 

Academy of Science (WA) recommendations on National Parks and Nature Reserves.  

The State was divided into 12 „systems‟ representing natural and demographic regions, 

and the requirements for conservation reserves were considered for each system.  System 

Six, encompassing the area of the Swan Coastal Plain and the Darling Range between 

Moore River in the north and Bunbury in the south, was the subject of a comprehensive 

study due to the complexity of land uses, population and development pressures in the 

Perth metropolitan region.  The System Six study identified areas of conservation value 

and considered proposals for reservation and protection within the context of provision of 

land for other competing uses.  Public submissions were called for at the beginning of the 

study in 1976, and the System Six study report to the EPA was published in April 1981.  

Conservation Reserves for Western Australia as recommended by the Environmental 

Protection Authority: The Darling System – System 6 (System Six report) was released by 

the Department of Conservation and Environment (DCE) in 1983.  The report and 

recommendations were presented in two parts: Part I consisted of general principles and 

recommendations; and Part II contained recommendations for specific localities (refer to 

Appendix A:10).  Metroplan identified 14 regional parks for the Perth metropolitan 

region, which helped to implement many of the System Six recommendations (refer to 

Section 4.2.5). 

 

The EPA‟s recommendations, derived from the study, were consistent with the World 

Conservation Strategy (IUCN 1980) accepted by the Prime Minister and Premiers of the 

Australian States.  The World Conservation Strategy was concerned with sustainable 

utilisation of living resources and the integration of conservation and development, and 

called for the protection of „representative samples of ecosystem types‟.  This was a 
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major objective of the EPA‟s recommendations for setting aside of land for the purpose 

of parks and reserves.  The System Six report recognised that about half of the System 

Six area was covered by native vegetation, with existing and proposed parks and nature 

reserves accounting for 4.5% of the total land area, or 2.8% of land outside State Forest.  

The report stated that it was not possible for such a small proportion of the area to 

adequately represent the range of ecosystems; and once alienated, the State would find it 

difficult to buy back land due to high cost.  The System Six report highlighted that the 

natural areas in private ownership were an important resource for conservation and for 

their contribution to general amenity for the community as a whole.   

 

The perspective of the EPA and the State Government until the early 1990s was that the 

conservation efforts in the metropolitan area were primarily based on System Six 

recommendation areas.  This was particularly evident in the Hepburn Heights case study 

(refer to Section 5.3.2). There was, however, an increasing recognition within the 

community and government in the early to mid 1990s that areas not included in System 

Six recommendations had significant biodiversity values warranting conservation.  

Community campaigns against proposals to develop areas of bushland not identified in 

System Six (such as Hepburn Heights) were very significant milestones in helping to 

increase the State Government‟s recognition that areas of high conservation significance 

were being threatened by land development proposals.   

 

In 1991, the EPA initiated a strategy to accelerate the implementation of System Six 

recommendations, including the establishment of a steering committee for updating 

System Six.  The System Six update considered the change of community attitudes and 

other complexities, including areas identified in the System Six report which affected 

private land, and non-System Six areas proposed for development but which the public 

wanted to retain.  In 1992, conflicts over the conservation of bushland areas, such as 

Hepburn Heights (refer to Chapter Five), also prompted DPUD to initiate the Perth 

Environment Project to review and analyse the biodiversity features (wetlands, remnant 

vegetation, wildlife habitats and landscapes) of the Perth metropolitan region.  The Perth 
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Environment Project led the Ministry for Planning to coordinating the development of the 

Urban Bushland Strategy. 

 

4.3.2 Urban Bushland Strategy (1995) 

 

The Urban Bushland Strategy (Ministry for Planning 1995) was prepared in response to 

community concern about the clearing of urban bushland, especially at Hepburn Heights 

(refer to Section 5.4).  The strategy aimed to provide a framework to identify and assess 

the conservation significance of bushland within the Perth metropolitan region; establish 

criteria for determining the regional or local significance of bushland; protect regionally 

significant bushland through a recognised reserve system; protect locally significant 

bushland through local government and community initiatives; secure a balance between 

bushland protection and appropriate development; and encourage sound land 

management by government and private landowners.   

 

Key components of the Urban Bushland Strategy were: 

 Strategic planning - establishment of an Urban Bushland Advisory Group to 

develop a regional bushland strategy and advise the WAPC on proposals to clear 

bushland; 

 Coordination - establishment of an interagency Urban Bushland Advisory 

Service; 

 Legislative and policy review - amending the CALM Act to provide legal 

protection to regional parks, and review policy to provide flexibility for retention 

of bushland and encouragement of local conservation incentives; 

 Incentives - investigation of private land conservation incentives through the 

System Six review; 

 Information - extension of the Perth Environment Project to selected urban areas 

of Western Australia and to the review of System Six; and 

 Education and guidelines - development of best practice notes, management plan 

guidelines, and a school bushland program. 
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The Urban Bushland Strategy acknowledged the work of the Ministry for Planning 

through the Perth Environment Project in preparing a detailed inventory of urban 

bushland, using satellite imagery, aerial photography and computer aided analysis.  This 

was supported by the work of botanists, local authorities and members of the community 

in mapping of vegetation in order to understand the diverse plant communities of the 

region.  These data can be linked with information such as reservations, zoning and 

ownership to determine the current level of protection. The comprehensive information 

on remnant vegetation gathered through the Perth Environment Project between 1993 and 

1994 would be used to develop a regional biodiversity strategy to protect areas of urban 

bushland of regional significance within the Perth metropolitan region.  The regional 

bushland strategy would be developed in consultation with the community, CALM and 

the Department of Environmental Protection (DEP), and would update System Six 

recommendations for identifying and protecting regionally significant examples of urban 

bushland. 

 

The strategy included criteria to distinguish between urban bushland of regional and local 

significance, based on the respective responsibility of State and local governments (refer 

to Appendix A:11).  Urban bushland was considered to be of regional significance if it 

had significant environmental value and was used or appreciated by a wide section of 

Perth‟s population, rather than just by residents of the immediate area.  The strategy 

highlighted Kings Park, national parks, the coastal and river foreshores and the larger 

wetlands of the Swan Coastal Plain as areas considered to be of regional significance, 

which is consistent with the regional open space network established through the 

metropolitan planning strategies.  The strategy identified the need to conserve a target 

figure of not less than 10% of the original extent of each of the vegetation complexes 

(based on the classification by Heddle et al. 1980) contained within not less than five 

separate reserved areas.  The strategy also recognised the importance of size, shape and 

connectivity of remnants, consistent with island biogeography theory.  The strategy stated 

that local governments would be encouraged to prepare Local Bushland Strategies or 

District Conservation Strategies and integrate these strategies into town planning schemes 
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to have statutory effect.  Importantly, this concept has since been incorporated into State 

Planning Policy No. 2.8 (refer to Section 3.4.7). 

 

4.3.3 Perth’s Bushplan (1998) 

 

Perth’s Bushplan (WAPC 1998) was an outcome of the Urban Bushland Strategy, which 

committed the Government to the preparation of a regional conservation strategy for the 

Perth metropolitan region.  The plan was a whole-of-government approach to planning 

for the conservation of regionally significant bushland in the Perth metropolitan region, 

combining the results of several research and consultative programs, including the 

System Six Update Program, the Perth Environment Project, CALM biological survey 

and TECs project, and wetlands mapping, classification and evaluation by the Water and 

Rivers Commission.  It updated and replaced the System Six recommendations for the 

Swan Coastal Plain portion of the Perth metropolitan region, and substantially met the 

Government‟s commitment to the National Strategy for the Conservation of Australia’s 

Biological Diversity (DEST 1996) in that it sought to establish a representative system of 

protected areas.   

 

The objectives of Perth‟s Bushplan were to develop a plan that meets the needs and 

aspirations of the community for the appropriate protection of bushland of regional 

significance in the Swan Coastal Plain portion of the Perth metropolitan region; to 

recommend a conservation system that is, as far as is achievable, a CAR system of 

ecological communities and habitats of the region; to propose a range of measures to 

enable the implementation of Perth‟s Bushplan recommendations for the protection of 

regionally significant bushland; and to bring greater certainty to the processes of land use 

planning and environmental approvals by the early identification and protection of areas 

of regional conservation value.  Perth‟s Bushplan recognised that more than 13% of the 

Perth metropolitan region was reserved for Parks and Recreation under the Metropolitan 

Region Scheme; and that these areas protect important landscapes and contribute to the 

conservation of valuable ecological functions and resources.  Perth‟s Bushplan aimed to 

complement regional open space by endeavouring to ensure, where still possible, the 
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protection of at least 10% of the area of each of the original vegetation complexes of the 

region. 

 

The selection of Bushplan sites took into consideration land zoning and ownership, as 

well as the size, shape, condition and linkage value of bushland areas, consistent with the 

theory of biogeography.  The ecological criteria for Bushplan sites were established for 

the System Six Update Program through a workshop attended by conservation scientists, 

consultants, representatives of a range of key government agencies and the community.  

These draft criteria were reviewed through a technical working group and the steering 

committee established for the System Six Update Program (DEP), and the Urban 

Bushland Advisory Group (WAPC).  The ecological criteria for Perth‟s Bushplan 

included: 

 

 Representation of ecological communities; 

 Diversity of plant communities, as well as structural and floristic diversity; 

 Rarity of individual species and ecological communities; 

 Maintaining ecological processes or natural systems, including the protection of 

remaining large areas of bushland, particularly those containing a range of 

vegetation types, as well as linkages or corridors of bushland, and wetlands of 

international importance; 

 Scientific or evolutionary importance, including areas containing fossils or 

significant geological formations; 

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

vegetation, important for maintenance of hydrological functions and soil stability. 

 

The Bushplan sites map indicated „Bushplan sites with regionally significant bushland‟, 

„Bushplan sites with some existing protection‟ and „other native vegetation‟ (refer to 

Appendix A:12).  Perth‟s Bushplan provided recommendations for the protection of 

Bushplan sites, which mainly focused on the need for further consideration during the 

public comment period.  Perth‟s Bushplan identified 52,000 ha of regional significant 

bushland recommended for protection, which included 19,000 ha in addition to 33,200 ha 
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that already had some protection through existing reservation or tenure arrangements.  Of 

the 26 vegetation complexes in the Perth metropolitan region, seven already fell below 

the target of 10% retention, mainly in the highly cleared areas on the eastern Swan 

Coastal Plain.   

 

In relation to the case study sites for this thesis, Perth‟s Bushplan recognised that between 

18% and 79% of the vegetation complexes associated with the Spearwood Dunes 

remained as native vegetation.  The vegetation complexes contained within the case study 

sites are: Karrakatta Complex – Central and South, described as predominantly open 

forest of Eucalyptus gomphocephala (Tuart) – E. marginata (Jarrah), E. calophylla 

(Marri) and woodland of Jarrah–Banksia species, which had 18% of the original extent of 

native vegetation remaining in 1998; and Cottesloe Complex – Central and South, 

described as a mosaic of Tuart woodland and Tuart–Jarrah–Marri open forest with closed 

heath on the limestone outcrops, which had 36% of the original extent of native 

vegetation remaining in 1998. 

 

The case study sites for this thesis contain Bushplan/Bush Forever sites 293 „Shire View 

Hill and Adjacent Bushland, Nowergup/Neerabup‟ (Neerabup Industrial Area), 295 

„Flynn Drive Bushland, Neerabup‟ (Banksia Grove) and 303 „Whitfords Avenue 

Bushland, Craigie/Padbury‟ (Hepburn Heights). 

 

4.3.4 Bush Forever (2000) 

 

Bush Forever was an outcome of the comments received on the strategic bushland 

conservation plan first proposed in Perth‟s Bushplan.  Consistent with the Urban 

Bushland Strategy (Ministry for Planning 1995) and Perth‟s Bushplan (WAPC 1998), 

Bush Forever aimed to protect 10% of the original extent of each ecological community 

(vegetation complex) on the Swan Coastal Plain portion of the Perth metropolitan region.  

Bush Forever identified 287 sites (refer to Appendix A:13) containing 51,200 ha of 

bushland for protection, equivalent to 18% of the original vegetation on the Swan Coastal 

Plain portion of the Perth metropolitan region.  Bush Forever sites were initially selected 
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through a systematic conservation planning process (see Margules & Pressey 2000) and 

then further refined with regard to wider social and economic values.  That is to say, 

areas of Crown land that met the selection criteria were included as a starting point, and 

other areas (including private land) were identified following a cost-benefit analysis.  The 

Western Australian Government committed up to $100 million over 10 years towards the 

implementation of Bush Forever, primarily for land acquisition.   

 

Bush Forever committed to the preparation of a special control area in the Metropolitan 

Region Scheme to cover Bush Forever sites, and a complementary State Planning Policy 

to provide a statutory policy and implementation framework for the protection of Bush 

Forever sites.  To fulfill this commitment, the following package of measures was 

released for public consultation in 2004: 

 

 State Planning Policy No. 2.8: Bushland Policy for the Perth Metropolitan Region 

(refer to Section 3.4.7); 

 Metropolitan Region Scheme Amendment No. 1082/33 „Bush Forever and 

Related Lands‟, which sought to create a special control area (Bush Forever 

Protection Area) in the Metropolitan Region Scheme, and to reserve a number of 

Bush Forever sites for Parks and Recreation; and 

 Planning Bulletin No. 69: Proposed Bush Forever Protection Areas (WAPC 

2004) to introduce and explain the above measures. 

 

The report and submissions on Metropolitan Region Scheme Amendment No. 1082/33 

and the final draft SPP 2.8 were presented to the WAPC in March 2006.   Given that 

native vegetation was now protected under the Environmental Protection (Clearing of 

Native Vegetation) Regulations 2004, and it was the intention of the WAPC not to over-

complicate the Metropolitan Region Scheme, the WAPC resolved to adopt Metropolitan 

Region Scheme Amendment No. 1082/33 subject to certain modifications, including: 

 

 removing the special control area provisions from the Metropolitan Region 

Scheme text and including these in a Notice of Delegation to local governments 
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that would require Development Applications affecting Bush Forever areas to be 

referred to the Department of Environment and Conservation (DEC) for 

comment; and 

 retaining the Bush Forever areas on the Metropolitan Region Scheme map as a 

geographical notation to alert landowners to bushland protection considerations. 

 

Metropolitan Region Scheme Amendment No. 1082/33 and SPP 2.8 were approved by 

the WAPC, Minister for Planning and the Governor.  On 22 June 2010, State Planning 

Policy No. 2.8 was gazetted and Metropolitan Region Scheme Amendment No. 1082/33 

was laid before Parliament, with the Amendment effective as of 15 September 2010. 

 

As a State Cabinet endorsed policy, Bush Forever carries considerable weight in planning 

and decision-making processes for the Perth Metropolitan Region (WAPC 2008). 

However, some key problems of the initiative have been encountered, including:  

 

 The State‟s planning agency is primarily responsible for the implementation of 

Bush Forever, which enables acquisition and protection of bushland, but limits 

effective on-ground management of sites; 

 Cabinet‟s allocation of $100 million to Bush Forever was insufficient to allow 

acquisition of all Bush Forever sites, and has therefore affected some private land 

owners; 

 Some private properties are designated as Bush Forever sites but not conservation 

reserves, therefore preventing opportunities for government acquisition yet 

restricting use of land (UDIA 2004); 

 Bush Forever failed to achieve the 10% protection target for some vegetation 

complexes (mainly because it was too expensive or difficult), so the protection of 

some regionally significant natural areas is now the responsibility of local 

government; 

 There is a common misconception amongst planners that all regionally significant 

natural areas have been identified and are protected through Bush Forever; 
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 Bush Forever sites reserved for Parks and Recreation under the Metropolitan 

Region Scheme are afforded a high level of protection, but other Bush Forever 

sites do not have the same statutory protection from incompatible land use or 

development; 

 Limited funding was allocated to the management of Bush Forever sites because 

State and local governments are responsible for on-ground management of Crown 

land (the majority of Bush Forever sites); and 

 Limited support has been made available to local governments for planning the 

protection of natural areas outside Bush Forever sites (Del Marco et al. 2004). 

 

In the Perth metropolitan region, many local natural areas may meet ecological criteria 

for regionally significant bushland but were not included in Bush Forever due to the 

socio-economic criteria and minimum targets used (Del Marco et al. 2004) (refer to 

Section 3.4.8).  A major limitation of Bush Forever is that some very significant areas 

were not protected, while other areas that were not necessarily the best ecological 

examples but already had some level of protection were included in Bush Forever (Del 

Marco et al. 2004). 

 

4.4 SUMMARY 
 

The aim of this thesis was to improve the understanding of policies and processes relating 

to biodiversity conservation, specifically in the context of Perth, Western Australia.  The 

objectives of this study were to examine the evolution of urban planning and policy in 

response to biodiversity conservation, and to identify the limitations and opportunities of 

the Western Australian planning system to address urban biodiversity conservation.  A 

key question of the research was: How is biodiversity considered through the planning 

process?  The study found that strategic planning for the Perth metropolitan region has 

been influenced by urban ecology principles: metropolitan region plans provide for a 

network of open space, consistent with metapopulation theory; and regional conservation 

strategies have adopted the theory of island biogeography, ecological thresholds concept 

and metapopulation theory. 
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Since the release of the Stephenson-Hepburn plan in 1955, land use planning for the Perth 

metropolitan region has sought to protect a network of natural open space areas.  The 

Metropolitan Region Scheme and the Metropolitan Region Improvement Fund have 

enabled the reservation and acquisition of significant areas of open space identified in a 

series of strategic regional and sub-regional plans.  The Corridor Plan review report of 

1987 recognised that the System Six recommendation areas were not a complete solution 

for conservation; and due to the high cost of land acquisition, some natural areas on 

private land would need to be protected.  Ironically, the Corridor Plan review report 

overlooked the constraint to future urban development posed by extensive areas of native 

vegetation in the northwest corridor of Perth, which ultimately affected the three case 

study sites for this thesis. 

 

Bushplan and Bush Forever identified over 50,000 ha of bushland in existing and 

proposed reserves and on private land, in order to establish a representative system of 

protected areas.  Following the release of these regional conservation strategies, the term 

„biodiversity‟ has been used extensively in land use planning in Western Australia.  

Importantly, the metropolitan region strategies of Network City and Directions 2031 have 

recognised the importance of local government planning for the protection of „local‟ 

natural areas outside Bush Forever sites. 
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CHAPTER FIVE 

HEPBURN HEIGHTS CASE STUDY 

 

 

5.1 INTRODUCTION 

 

Hepburn Heights is a residential area located in the suburb of Padbury, approximately 18 

km north of Perth and 9 km south of Joondalup town centre (Figure 1).  Hepburn Heights 

comprised approximately 55 hectares between Hepburn Avenue to the south, Mitchell 

Freeway to the east, Pinnaroo Valley Memorial Park to the north, and Padbury Catholic 

Primary School and associated residential area to the west (Figure 4).  Hepburn Heights 

was selected as a case study for this thesis because it was the community‟s campaign to 

save bushland at this site that led to the development of urban bushland policy in Western 

Australia.  The Hepburn Woodland Preservation Group campaigned vigorously against 

the bulldozing of the Hepburn Heights bushland, collecting over 17,500 signatures on 

their petition and successfully defending several court cases, which resulted in a portion 

of the original bushland being retained as an „A‟ Class reserve.  The events of the 

community‟s campaign to save the Hepburn Heights bushland are documented in Lloyd 

and Marwick (2009). 

 

5.1.1 Regional planning context 

 

Hepburn Heights and the adjoining bushland to the north in Pinnaroo Valley Memorial 

Park are included within Bush Forever site 303 (refer to Section 4.3.4), which is situated 

at the junction of the Quindalup and Spearwood dune systems.  Hepburn Heights contains 

native vegetation belonging to the Cottesloe Complex – Central and South, while 

adjoining bushland in the Pinnaroo Valley Memorial Park contains native vegetation of 

the Quindalup Complex and Karrakatta Complex – Central and South (refer to Section 

4.3.3). 
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Figure 4: Hepburn Heights case study site.  Hepburn Heights is situated between 

Hepburn Avenue (south), Mitchell Freeway (east), Pinnaroo Valley Memorial Park 

(north) and Padbury Catholic Primary School and associated residential area (west). 

 

 

The Hepburn Heights bushland was included in Crown Reserve No. 33286, reserved for 

Public Purposes (Special Uses) under the Metropolitan Region Scheme, and as Public 

Use Reserve (Tertiary Education) under the City of Wanneroo Town Planning Scheme 

No. 1.  Hepburn Heights was identified for development around the time of the Corridor 

Plan review (refer to Section 4.2.4).  Planning for the Future of the Perth Metropolitan 

Region (State Planning Commission 1987) emphasised the need for greater urban infill in 

order to accommodate the growing metropolitan population, and highlighted the 

opportunities of rezoning non-residential land, particularly vacant and under-utilised 

Government owned land.  The development of Hepburn Heights by LandCorp was 

therefore consistent with the State Government‟s urban infill strategy of the late 1980s. 
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5.2 DEVELOPMENT PLANNING PROCESS 

 

The development planning process for Hepburn Heights commenced in October 1987, 

when the Planning Minister Bob Pearce announced plans to develop the land for housing.  

Community opposition to the development ensued until about September 1992, when the 

Planning Minister David Smith announced that the development would be in accordance 

with a compromise plan that reduced the number of residential lots in order to protect 

40% of the site as bushland. 

 

5.2.1 Rezoning and early subdivision proposals (1987-1988) 

 

In late 1987, the City of Wanneroo Council considered a proposal from Landbank, the 

State Government‟s land development agency (now LandCorp), for the residential 

development at Hepburn Heights.  Council supported amendments to the Metropolitan 

Region Scheme and the City of Wanneroo Town Planning Scheme to allow residential 

development of Crown Reserve No. 33286.  As part of its resolution, Council requested 

that 10 ha of land be ceded to the Crown to accommodate public and appropriate semi-

public uses, in addition to the usual 10% public open space requirement.  Around the 

same time, the City of Wanneroo received an application for the subdivision of land at 

Hepburn Heights.  The proposed subdivision plans showed residential areas over most of 

the site, as well as various areas for local parks and community uses (refer to Appendix 

B:1). 

 

Amendment No. 696/33A to the Metropolitan Region Scheme and Amendment No. 407 

to the City of Wanneroo Town Planning Scheme were initiated in December 1987.  The 

rezoning proposals for Hepburn Heights were advertised for public comment, and 

concerned residents rallied to campaign against the development of their local bushland.  

Later in December 1987, in response to residents‟ concerns about the proposed 

development, the City of Wanneroo Council requested that a report be presented to the 

Council‟s Town Planning Committee examining the merits of the retention of Reserve 

No. 33286 as bushland.  In March 1988, the Town Planning Committee recommended to 
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Council that a decision be made on the subdivision application, and that consideration be 

given to the retention of bushland within public open space areas of the proposed 

residential development.  However, in April 1988, a Special Meeting of Electors was held 

to discuss a petition that requested Council to defer its decision on the rezoning of 

Hepburn Heights, pending advice from the EPA and CALM, and for Council to 

investigate the possibility for the land to be retained in its natural state in perpetuity. 

 

In May 1988, following the consideration of advice from CALM (refer to Section 5.3.1), 

Council resolved to give final approval to Town Planning Scheme Amendment No. 407, 

and to undertake a botanical survey of Reserve No. 33286 in an endeavour to identify and 

preserve any significant botanical items, and to request that an amended subdivision 

design be submitted for consideration in response to the findings of the botanical survey.  

In correspondence to City of Wanneroo residents later in May 1988, Whitford MLA Pam 

Beggs assured that LandCorp would retain as much native vegetation as possible in open 

space, drainage areas and road reserves throughout the residential area. 

 

5.2.2 Community opposition to development (1988-1991) 

 

Following the approval of Amendment No. 407, the City of Wanneroo Mayor received a 

9,000 signature petition, and in June 1988 the State Opposition Leader Barry MacKinnon 

presented a 12,928 signature petition to State Parliament opposing development at 

Hepburn Heights.  In response to this opposition to the proposed development, the City of 

Wanneroo Council rescinded its decision to support the Hepburn Heights rezoning.  

Council resolved that consideration of the proposed rezoning and subdivision be referred 

back to its Town Planning Committee for advice on correspondence from LandCorp that 

suggested that the Council would need to compensate the State Government for loss of 

development potential.  The Town Planning Committee recommended that Council write 

to the Premier, LandCorp and the State Planning Commission advising them that, in view 

of the substantial opposition to the proposed rezoning, Council could not continue with 

proposed Amendment No. 407 to the Town Planning Scheme, but Council would be 

prepared to initiate an amendment to reserve the land as Regional Open Space.  In 
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response to Council‟s correspondence, LandCorp released an „open letter‟ to residents of 

the City of Wanneroo which warned that ratepayers may have to fund the purchase of the 

Hepburn Heights bushland if development did not proceed (refer to Appendix B:2).   

 

In March 1989 the Minister for Planning gave final approval to Amendment No. 696/33A 

to the Metropolitan Region Scheme, which rezoned the Hepburn Heights bushland to 

Urban.  In December 1989 the City of Wanneroo Council resolved to: 

 Recommend to DPUD that the application for subdivision of Hepburn Heights 

be refused because a proper assessment of the conservation value of the area 

had not been carried out, and the proposed public open space areas were 

unlikely to be able to sustain themselves as conservation areas; 

 Not adopt Amendment No. 517 to Town Planning Scheme No. 1 due to its 

opposition to the proposed subdivision design for the area; and 

 Forward a copy of the advice provided by Dr Kingley Dixon of the Kings 

Park Board (refer to Section 5.3.4) to the Minister for Planning, DPUD and 

LandCorp, with a recommendation that a full assessment of the conservation 

value of Hepburn Heights be undertaken, and that development not proceed 

until the study was completed. 

 

In February 1990, despite strong community opposition to the development proposal, the 

State Planning Commission gave conditional approval to the subdivision of Hepburn 

Heights.  However, the State Government deferred its plans to develop the land, due to a 

technical fault in the planning process which had exposed the State Government to 

litigation over a similar rezoning decision (see Lloyd & Marwick 2009).  In May 1991, 

following months of court action by the City of Wanneroo Council and concerned 

residents, the Supreme Court ruled that the Government‟s decision to rezone Hepburn 

Heights was invalid (because the Town Planning Committee of the State Planning 

Commission did not have delegated authority under the planning legislation to approve 

amendments to the Metropolitan Region Scheme).  In August 1991 the State Government 

recommenced the process to zone Hepburn Heights as Urban – this time following the 

correct procedure.  
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5.2.3 Revised development plans (1992-1993) 

 

In June 1992, Amendment No. 885/33A to the Metropolitan Region Scheme was 

gazetted, which rezoned the Hepburn Heights bushland to urban.  The Government 

announced that it would provide an extra 5 ha in addition to the 5 ha that it was required 

to provide as public open space.  The proposal was met with community concern about 

the public open space being used for many purposes and not being retained as natural 

bushland.  On 16 June 1992 the Wanneroo Times newspaper published a revised 

Hepburn Heights development plan, and reported that Planning Minister David Smith 

viewed the plan as a fair compromise between the positions of the conservationists and 

the State Government (refer to Appendix B:3).  In July 1992 the City of Wanneroo 

Council resolved that consideration of the rezoning and subdivision application for 

Hepburn Heights be deferred pending the decision of the Australian Heritage 

Commission in relation to the proposed listing of the site on the Register of the National 

Estate (refer to Section 5.3.6). 

 

On 25 August 1992 the Wanneroo Times published a proposal by Whitford MLA Pam 

Beggs to modify the plan for Hepburn Heights in order to improve the conservation value 

of the bushland (refer to Appendix B:3).  The revised development plan showed a single 

large open space area, which replaced two smaller open space areas in the previous 

proposal, and increased the width of bushland connecting with Pinnaroo Valley Memorial 

Park.  Hence, it appeared that the development plan had been revised in response to 

advice from ecologists regarding minimum area for viability and the quality of the heath 

vegetation in the western portion of the site (refer to Sections 5.3.3-5.3.5).  In September 

1992 the Planning Minister David Smith announced that development of Hepburn 

Heights would proceed in accordance with the revised plan, which was developed by 

LandCorp in association with environmental consultants Alan Tingay and Associates 

(refer to Section 5.3.3).  The new plan was based on retaining the greatest number of 

plant species (estimated 77%) and vegetation types in a manageable area of open space.  

The revised development plan required the removal of 120 of the 425 proposed housing 
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lots and two aged persons‟ accommodation sites in order to retain 40% of the site as 

bushland (refer to Appendix B:4).  Consequently, the City of Wanneroo Council 

requested LandCorp to provide the latest subdivision plan for Hepburn Heights, and 

requested DPUD to include as one of the conditions of subdivision approval that the 

existing landform, vegetation and drainage patterns of proposed public open space not be 

disturbed or modified without the prior approval of the City. 

 

5.2.4 Management of the conservation area 

 

In March 1993 the Lands Minister George Cash cancelled plans for first home buyers to 

buy cheap land at Hepburn Heights.  By selling land at market prices, the State 

Government was able to retain additional open space, in order to strengthen the link 

between the Hepburn Heights bushland and Pinnaroo Valley Memorial Park to the north.  

The changes to the third stage of development at Hepburn Heights meant that an 

additional 5 ha of bushland could be retained, creating a total conservation area of 23.8 

ha. 

 

The Hepburn Heights Conservation Reserve was vested with the City of Wanneroo (now 

in the City of Joondalup) as an „A‟ Class Reserve.  A management group was formed to 

coordinate maintenance works, consisting of two Councillors, two local government 

officers, and two members of the Friends group.  A committee was also formed to 

oversee the preparation of a management plan for the Hepburn Heights reserve, with 

representation from State and local government authorities and local community groups.  

In February 1993 Alan Tingay and Associates commenced preparation of a management 

plan for 18.5 ha of public open space at Hepburn Heights (refer to Appendix B:5).  Then 

in March 1993 the State Government made changes to the third stage of development at 

Hepburn Heights, which resulted in an additional 5 ha of bushland being retained, 

creating a total conservation area of 23.8 ha (refer to Section 5.2.3). 
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5.3 ENVIRONMENTAL ASSESSMENT PROCESS 

 

The environmental assessment process for Hepburn Heights involved the State 

Government through the Minister of Environment, the EPA, the Department of 

Conservation and Land Management (CALM) and Kings Park and Botanic Gardens 

Authority (KPBG); environmental consultants to LandCorp; the Australian Heritage 

Commission; the National Trust of Australia (WA); and the Wildflower Society of WA 

as a non-government organisation. 

 

5.3.1 Advice of the Department of Conservation and Land 

Management 

 

In response to a request from the City of Wanneroo, officers of CALM inspected the 

Hepburn Heights bushland in March 1988, and provided advice on the general 

composition of the vegetation and the level of degradation.  CALM advised that the area 

comprised a variety of vegetation communities, including heath and Eucalyptus decipiens 

associated with the limestone ridge, Banksia prionotes occurring on yellow sand, Tuarts, 

Jarrah/Marri mixed with Banksia, and Banksia woodland.  CALM advised that the 

bushland understorey appeared to be reasonable complex, but a more detailed survey 

would need to be undertaken at an appropriate time of year in order to provide a more 

accurate vegetation description.  In terms of disturbance to the bushland, CALM noted 

that there were a number of tracks in the eastern section of the reserve, an area had been 

cleared for sewerage works, and the Tuarts in the western section of the reserve had been 

affected by past fire; however, the degraded areas could be rehabilitated relatively easily. 

 

CALM advised that the Hepburn Heights bushland was important in the local to regional 

context, given that bushland in surrounding areas would be affected by future 

development, and that heath vegetation types in particular are gradually disappearing 

from the urban environment.  Importantly, CALM offered its support to the City of 

Wanneroo for retention of the Hepburn Heights bushland, and areas of urban bushland in 
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general, particularly if they were of a reasonable size, for public enjoyment and to 

conserve a representative sample of local vegetation.   

 

5.3.2 Advice of the Environmental Protection Authority and Minister 

for Environment 

 

At the request of the EPA, the State Planning Commission referred the proposed 

Amendment No. 696/33A to the Metropolitan Region Scheme to the EPA.  The EPA 

considered the referral and decided that the proposal did not require formal 

environmental impact assessment, but the EPA would provide advice to the decision 

making authorities.  The Hepburn Woodland Preservation Group lodged an appeal in 

objection to the EPA‟s decision not to formally assess the proposal, and in July 1988 the 

Minister for Environment responded to the group to advise that the appeal had been 

dismissed, noting that the area had not been identified within the System Six report as an 

area of environmental significance, and that he was satisfied that the assessment of the 

proposal could be adequately dealt with by the EPA Evaluation Division.  Later that 

month, the EPA Evaluation Division provided informal advice to the State Planning 

Commission on the Hepburn Heights proposal.  The EPA advised that matters relating to 

public open space, water conservation, and dust and noise control should be taken into 

account to make the subdivision design environmentally acceptable.  In relation to public 

open space, the EPA advised that care should be taken in selecting and managing public 

open space, particularly with respect to heath vegetation and Banksia prionotes 

communities located in the reserve. 

 

In August 1989, following community concern about the Hepburn Heights development 

proposal having not been formally assessed by the EPA, the West Australian newspaper 

reported on the advice of an EPA officer.  The EPA officer stated that very few proposals 

for urban development were assessed under Part IV of the Environmental Protection Act 

– a formal process which provides for public comment.  In the case of Hepburn Heights, 

the bushland had not been recognised as having regional conservation value so it was 

decided that the proposal would be assessed informally. 
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Despite the advice of CALM (Section 5.3.1), KPBG (Section 5.3.4), consultants and non-

government organisations (Section 5.3.5) on the significant conservation value of the 

Hepburn Heights bushland, the State Government stood by the outdated 

recommendations of the System Six report.  In May 1991, during the height of the 

community‟s campaign to save the Hepburn Heights bushland, the Minister for the 

Environment Bob Pearce explained that the Government used the EPA‟s System Six 

report, which was prepared through public encouragement and involvement, as its 

statement and commitment toward conservation in the Perth metropolitan region.  Even 

though the development would impact on flora and fauna at Hepburn Heights, the 

Minister stated that the Government was committed to achieving a balance between 

conservation and development, and the priority for conservation in the metropolitan 

region was the protection of System Six recommendation areas. 

 

In July 1992 the EPA Evaluation Division responded to a request from DPUD for advice 

on the proposed Hepburn Heights public open space and Pinnaroo Valley buffer area 

(refer to Appendix B:6).  The EPA‟s original advice was reiterated, stating that the heath 

and Banksia prionotes vegetation communities should be represented within public open 

space, but the proposal did not include the Banksia prionotes community.  It was 

therefore recommended that the Banksia prionotes community be accommodated within 

the reserve/buffer area prior to the plans being finalised. 

 

5.3.3 Assessment by Martinick and Associates (1988) 

 

As a result of the City of Wanneroo Council‟s resolution in May 1988 (refer to Section 

5.2.1), LandCorp engaged environmental planning consultants Martinick and Associates 

to prepare a report on the flora and fauna of Hepburn Heights.  The report acknowledged 

that the coastal limestone plant communities of the Hepburn Heights bushland had 

conservation value, as most of these plant communities have been lost to agriculture and 

urbanisation in the Perth metropolitan region.  The report recognised that the vegetation 

at Hepburn Heights reflected the Cottesloe Soil Association of the Spearwood Dune 
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System, which is known to support a mosaic of Tuart woodland, Tuart/Jarrah/Marri open 

forest, and closed heath on limestone outcrops.  The report estimated that the Hepburn 

Heights bushland would support in the order of 150-170 plant species, based on the 

species known to occur in the upland vegetation communities at Star Swamp reserve 

(located 3.5 km to the south).  The report noted the presence at Hepburn Heights of 

Banksia prionotes, a species restricted to deep yellow sands which was under threat from 

sand mining, and the presence of Eucalyptus decipiens on the limestone ridge.  The report 

included a preliminary list of flora and fauna, and explained the need for an intense 

survey of the Hepburn Heights bushland.  The report also suggested that urban bushland 

reserves should be about 100 ha to maintain themselves in a viable state, and given the 

bushland in the adjoining Pinnaroo Valley Memorial Park, the Hepburn Heights bushland 

would appear to be of a suitable size to maintain this viability. 

 

5.3.4 Advice of the Kings Park and Botanic Garden Authority 

 

In response to a request from the City of Wanneroo, KPBG officers inspected the 

Hepburn Heights bushland in December 1989 and provided comments on the bushland in 

the context of the urban development proposal.  KPBG advised that the Hepburn Heights 

bushland was impressive in terms of its complexity and condition, with the core areas 

showing little impact of weeds, fire damage or physical disturbance.  Compared to other 

similar regional reserves, such as Kings Park or Bold Park, the Hepburn Heights bushland 

was considered to be equal to or superior in the preservation of each of its vegetation 

types.  KPBG also highlighted there was a growing professional awareness that 

Banksia/Tuart bushland areas on the Swan Coastal Plain are underrepresented in reserves.  

In a regional context the Hepburn Heights bushland was considered to be of high 

conservation value because of its unique combination of relatively large size, biological 

condition, soil and topographic features.  Thus, KPBG considered that the whole area of 

the bushland was worthy of conservation. 

 

In relation to the urban development concept at that time (refer to Appendix B:1), KPBG 

advised that the proposed public open space of approximately 6 ha, divided into a number 
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of smaller reserves, was inadequate for the conservation of bushland (refer to Section 

5.2.2).  KPBG noted that the proposed reserves were located in disturbed areas of the site 

and would continue to suffer from edge effects, making it very difficult for the City to 

manage these areas for conservation.  KPBG advised that in order to accurately assess the 

conservation values of the Hepburn Heights bushland, there was an urgent need for a 

comprehensive survey of flora and fauna, with particular reference to rare and 

endangered species.  

 

Consequently, a vegetation assessment of the Hepburn Heights bushland was undertaken 

for LandCorp (refer to Section 5.3.3).  At the request of the City of Wanneroo, Dr 

Kingsley Dixon from KPBG provided comments on the report prepared by Martinick and 

Associates.  Dixon noted that the report did not indicate the method or timing of the 

survey, did not include a comprehensive species list, and did not adequately investigate 

the potential for rare flora to occur on the site.  Dixon also commented that plant diversity 

and richness is often reflected in the soil catenas in a locality, and that the juxtaposition of 

the Cottesloe and Karrakatta divisions of the Spearwood dune system had not been 

adequately reserved as a soil catena in the Swan Coastal Plain.  Therefore, it was possible 

that unique elements, such as rare species or combinations of species, may exist at the 

Hepburn Heights bushland.  Dixon also commented that the revised plans, although 

proposing reserves that were jointly based and representing most of the vegetation types, 

were inadequate in size.  Dixon noted that it was difficult to determine what constituted 

an adequate reserve size; however, it was necessary to understand the floristic richness of 

a site before designating reserve sizes.  The proposed 8 ha reserve was considered too 

small for adequate protection of habitats, and even if all the reserves in the proposed 

subdivision were amalgamated into one, they would contribute only half the accepted 

standard considered necessary at that time for adequate habitat protection.   

 

5.3.5 Assessment by the Wildflower Society of WA 

 

In March 1991 the Wildflower Society of WA released a report on the vegetation and 

flora of Hepburn Heights, prepared by Greg Keighery of CALM at the request of the WA 
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Heritage Committee.  The report was part of a series of papers on the floristics of selected 

reserves and bushland areas of the Perth region, which provided information on 

vegetation and flora considered necessary to assist land use decision making.  The 

Wildflower Society of WA aimed to provide information on the conservation value of 

bushland areas threatened by development, compared with known conservation values of 

System Six reserves. 

 

In summary, the notable features of Hepburn Heights were identified as the diversity of 

heath vegetation types, the lack of normally abundant coastal limestone endemics within 

these heaths, a rich flora of flowering plants (196 natives), relatively few weeds 

compared to other urban remnants, and the presence of an apparently previously 

unrecorded species of Carpobrotus for the Perth area which was of considerable 

botanical interest.  The Wildflower Society of WA‟s report stated that Hepburn Heights 

contained four vegetation communities – two largely confined to the eastern portion of 

the reserve (Tuart woodland and Jarrah low open woodland, rarely with Marri), and the 

other two vegetation communities (heath and Banksia low woodland) found on the 

western side of the area.  The Banksia woodland on the western slope was considered 

unusual in having B. prionotes as a component of the woodland, as normally this species 

forms almost a pure stand where it occurs at the southern extent of its range on the Swan 

Coastal Plain.  The report stated that the limestone outcrop of the site was dominated by a 

variety of closed or open heaths which changed rapidly over short distances depending on 

aspect and soil depth.  On the deeper soils, a tall open heath of Acacia rostellifera 

occurred, merging into a low heath of A. cochlearis with emergent Xanthorrhoea preissii 

as the soils became shallower on the southern summit of the hill.  Below this heath a 

small stand of Eucalyptus decipiens occurred, and on the shallow limestone at the top of 

Hepburn Heights a closed heath of Acacia truncata occurred, and flanking this was a 

closed heath of Dryandra sessilis.  These variable heaths were an unusual feature of the 

site.  The 196 native species recorded at Hepburn Heights was considered a large total for 

such a small area, reflecting the habitat diversity within the site.  Cartonema philyroides, 

a priority species (CALM 1990 list) was recorded in the Banksia woodland.  Another 
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species of interest, Carpobrotus sp. appeared abundantly in the Banksia woodland after a 

fire in 1989. 

 

5.3.6 Involvement of the Australian Heritage Commission 

 

During the community‟s campaign in 1991, the Hepburn Heights bushland was 

nominated for listing by the Australian Heritage Commission on the Register of the 

National Estate.  In February 1992 the Australian Heritage Commission placed the 

Hepburn Heights bushland on the Interim List of the Register of the National Estate.  

Listing places on the Register of the National Estate did not place any obligations on 

State or local governments or on private owners; however, it was important for raising the 

profile of an area possessing considerable heritage value. 

 

The Interim List provided a three month period for public comment and objection, during 

which time the Federal Minister for the Environment could appoint an independent 

assessor, and make a decision either to not list the area, to vary the boundaries, or to list 

as proposed.  „Objection assessments‟ for Hepburn Heights were prepared for the 

Australian Heritage Commission by BBG consultants in 1994 and consultant botanist 

Bronwen Keighery in 1995.  The assessments reviewed the objections of the Minister for 

Planning, LandCorp, the Water Authority of WA and the Metropolitan Cemeteries Board 

regarding the proposed entry of the Hepburn Heights – Pinnaroo Memorial Park area to 

the Register of the National Estate. 

 

5.3.7 Assessment by Alan Tingay and Associates 

 

In response to the nomination of the Hepburn Heights bushland for listing by the 

Australian Heritage Commission on the Register of the National Estate (refer to Section 

5.3.6), LandCorp engaged Alan Tingay and Associates to provide an „objective‟ 

description and assessment of the flora and vegetation at Hepburn Heights.  The October 

1991 report acknowledged previous assessments of the Hepburn Heights bushland by 

Martinick and Associates in 1988 (refer to Section 5.3.3) and Keighery in 1991 (refer to 
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Section 5.3.5), which highlighted the diversity of vegetation types, high number of native 

species, the lack of weeds and the presence of two species of significance (Cartonema 

phylidroides and Carpobrotus sp.).  The report stated that previous assessments did not 

provide sufficient information with respect to the regional significance of the flora and 

vegetation, so it was necessary to compare the flora and vegetation of Hepburn Heights 

with that of other reserves and open space in the northern Perth metropolitan region.   

 

A survey undertaken by Alan Tingay and Associates in July 1991 found two additions to 

the previously known flora of Hepburn Heights, and concluded that the Keighery (1991) 

species list was relatively complete.  The study found that 85% of the species recorded at 

Hepburn Heights also occurred at Kings Park, reflecting similarity in soil types and 

landforms; and seven species occurring at Hepburn Heights did not occur at any of the 

other areas studied in the northern Perth metropolitan region.  The report stated that 

Hepburn Heights was a small (55 ha) area containing vegetation in relatively good 

condition, with species and vegetation types typical for limestone and sand over 

limestone soils on the Swan Coastal Plain, and while several species and vegetation 

associations were of interest within the local area, none of them were unique to Hepburn 

Heights.  The report concluded that the features of the flora and vegetation at Hepburn 

Heights did not appear to satisfy the relevant criteria of the Australian Heritage 

Commission for listing on the Register of the National Estate.  However, the report failed 

to acknowledge the conservation significance of the junction of the Quindalup and 

Spearwood dune systems which occurred across Hepburn Heights and adjoining bushland 

in the Pinnaroo Valley Memorial Park. 

 

At the City of Wanneroo Council meeting in July 1992, LandCorp and their planning and 

environmental consultants provided a deputation on the Hepburn Heights rezoning and 

subdivision application.  Environmental consultant Dr Alan Tingay briefed the meeting 

on studies undertaken which found that there were no rare and endangered species at 

Hepburn Heights.  A few species were considered unusual; however, the Perth region has 

a diverse flora, so it was not uncommon to find some unusual species.  Tingay advised 

that, in comparing flora in a statistical way, species by species, it was found that 85% of 
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the plants at Hepburn Heights occurred in Kings Park, 66% occurred in Bold Park and 

61% occurred in Star Swamp reserve.  In conclusion, he advised that there was not a high 

degree of uniqueness about the vegetation in Hepburn Heights.  However, Tingay‟s 

comments were made in relation to species presence/absence and not other important 

aspects of biodiversity, such as the diversity of plant communities or vegetation structure. 

 

5.3.8 Involvement of the National Trust of Australia 

 

Under its Act of Parliament, the National Trust of Australia is a community voice on 

heritage, including heritage of the natural environment.  In December 1991, the National 

Trust of Australia WA (NTWA) classified the Hepburn Heights bushland as important 

for the conservation of natural heritage (refer to Appendix B:7a).  The listing had no legal 

effect on the WA planning system but was important politically.  In August 1992, the 

chief executive of NTWA, Tom Perrigo, announced that the Trust would hold a one-day 

seminar on Hepburn Heights, in response to more than 100 letters it had received from 

concerned local residents during the campaign to save the bushland (refer to Appendix 

B:7b). 

 

In response to the Hepburn Heights campaign, and other community battles to save urban 

bushland during the early 1990s, the Urban Bushland Policy (NTWA 1993) was released.  

The policy was adopted by NTWA and the Wildflower Society of WA, and was based on 

a State environmental planning policy that provided guidance to New South Wales local 

governments for urban bushland conservation.  NTWA called for a similar statutory 

planning policy to be introduced in WA, as well as reforms to the WA planning system, 

an inventory of urban bushland, improved management of urban bushland, public 

participation in decision making, and education on urban bushland values. 

 

In November 1992, over 40 groups represented at a workshop organised by the 

Conservation Council of WA and supported by NTWA unanimously called for the 

establishment of a coalition of community groups to work to protect urban bushland.  The 

Urban Bushland Council formed as a direct result of the Hepburn Heights campaign, and 
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was formally launched in Kings Park in March 1993.  The Urban Bushland Council has 

lobbied for greater public awareness of natural heritage; community participation in 

decision making and urban bushland management; and a State Government policy to 

protect urban bushland. 

 

5.4 SUMMARY 

 

The Hepburn Heights development proposal generated an important debate on the use of 

urban land for housing versus bushland conservation (refer to Appendix B:8).  The 

rezoning of the Public Purposes reserve to allow urban development at Hepburn Heights 

was consistent with the State Government‟s urban infill strategy, proposed in Planning 

for the Future of the Perth Metropolitan Region (State Planning Commission 1987).  The 

EPA did not formally assess the proposal because the site was not identified as a System 

Six recommendation area.  Despite the advice of CALM, KPBG, the Wildflower Society 

of WA and environmental consultants on the significant conservation value of the 

Hepburn Heights bushland, the State Government pursued urban development of the site.  

Following vigorous community campaigning, supported by the NTWA, parts of the 

Hepburn Heights bushland with greatest conservation value were retained in public open 

space. 

 

The outcomes of the Hepburn Heights campaign included retention of 18.5 ha of 

bushland within an „A‟ Class reserve; local community involvement in the preparation of 

a management plan for the reserve; the formation of an Urban Bushland Council to 

represent the views of community groups focused on the protection of bushland in urban 

areas; and the development of the Urban Bushland Policy by the NTWA.  Perhaps one of 

the most significant outcomes of the Hepburn Heights campaign – and similar campaigns 

to save urban bushland elsewhere in the Perth metropolitan region during the early 1990s 

– was the development of urban bushland policy for Western Australia.  This commenced 

with the release of the draft Urban Bushland Strategy in 1994, continuing through to 

Perth‟s Bushplan in 1998 and culminating in the release of Bush Forever in 2000. 
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CHAPTER SIX 

BANKSIA GROVE CASE STUDY 
 

 

 

6.1 INTRODUCTION 

 

Banksia Grove is a developing residential area located approximately 27 km north of 

Perth and 6 km north of Wanneroo town centre (Figure 1).  Banksia Grove is situated in 

the area bounded by Flynn Drive to the north, Pinjar Road to the east, Joondalup Drive to 

the south, and the Carramar Park rural residential area to the west (Figure 5).  Banksia 

Grove originally comprised three landholdings owned by Landcorp, Homeswest and 

Yatala Nominees; and it was anticipated that the overall project would yield 8,000-9,000 

dwellings to accommodate a population of approximately 24,000-28,000 people.  Banksia 

Grove was selected as a case study for this thesis because the development was formally 

assessed by the EPA, and it represents the first structure plan to be influenced by the City 

of Wanneroo‟s local biodiversity strategy. 

 

6.1.1 Regional planning context 
 

Banksia Grove contains Bush Forever Site 295, and Bush Forever site 494 is located 

adjacent the western boundary of the site (refer to Section 4.3.4).  The site is situated on 

the Spearwood dune system and contains native vegetation belonging to the Karrakatta 

Complex – Central and South (refer to Section 4.3.3).  The vegetation is a priority for 

local biodiversity conservation because Bush Forever failed to achieve the 10% 

protection target for this vegetation complex.  Significant ecological communities or flora 

or fauna species have not specifically been identified on this site, but a threatened 

ecological community (Floristic Community Type 20a) and two threatened species listed 

under the Commonwealth EPBC Act (Carnaby‟s Black-Cockatoo and Graceful Sun 

Moth) are known to occupy the broader area.   
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Native vegetation in the Banksia Grove area was not identified as a constraint in the 

McHargian analysis undertaken for the review of the Corridor Plan (refer to Section 

4.2.4).  The area was subsequently identified in Metroplan and the associated Urban 

Expansion Policy Statement as an area relatively unconstrained for development, most 

suitable for development within 30 years, and a principal source of new housing within 5-

10 years.  The land in the Banksia Grove area was subsequently rezoned from Rural to 

Urban in the Metropolitan Region Scheme. 

 

 

Figure 5: Banksia Grove case study site.  Banksia Grove is situated between Flynn 

Drive to the north, Pinjar Road to the east, Joondalup Drive to the south, and the 

Carramar Park rural residential area to the west. 
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6.3 DEVELOPMENT PLANNING PROCESS 

 

The landowners commissioned consultants in 1988 to undertake conceptual planning 

over the whole of the landholdings comprising Banksia Grove (refer to Appendix C:1).  

An amendment to the Metropolitan Region Scheme was initiated in 1990 by the State 

Planning Commission to rezone the land at Banksia Grove from Rural to Urban.  The 

environmental impact assessment process concluded in 1992, and the rezoning of land to 

Urban was initiated.  Various iterations of a structure plan were prepared between 1992 

and 2008, with the final Agreed Local Structure Plan No. 21A endorsed by the WAPC in 

2008. 

 

6.3.1 East of Joondalup Project Development Plan Report (1992) 

 

The East of Joondalup Project Development Plan Report (Chapman et al. 1992) was 

prepared in support of a proposed amendment to the City of Wanneroo Town Planning 

Scheme No. 1 to allow urban development at Banksia Grove.  The urban development 

proposal was referred to the EPA by the City of Wanneroo in late 1989, and the 

environmental assessment was conducted at the level of Public Environmental Review 

(refer to Section 6.4.1).   

 

The development plan report described the situation of the subject land within the 

Spearwood dune system (McArthur and Bettenay 1960) and Karrakatta landform (Heddle 

et al. 1980).  In the northern portion of the site, there was some occurrence of limestone 

outcropping and medium to dense cover of natural bushland vegetation of predominantly 

Banksia with some Eucalyptus.  The report stated that the vegetation on the northern part 

of the site did not have conservation value on the basis of the occurrence of rare or 

geographically restricted species; however, it comprised a representative stand of Banksia 

woodland vegetation, and it was recommended that portions of the existing vegetation be 

retained wherever possible. 
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The report stated that the absence of significant environmental constraints, relatively low 

inherent land cost, topographical suitability, proximity to the Joondalup centre and 

anticipated minimal development and servicing costs made the project an extremely 

viable and attractive opportunity which would greatly assist the Government‟s land 

supply and housing objectives.  The report acknowledged that the existing tree cover over 

parts of the site afforded an excellent development opportunity, and it would be important 

to retain suitable areas within public open space for the enjoyment of the residents, 

existing community and visitors passing through the area. 

 

6.3.2 Amendment No. 606 Local Structure Plan Report (1994) 

 

The City of Wanneroo Town Planning Scheme No. 1 Amendment No. 606 Local Structure 

Plan Report (Chapman et al. 1994) was prepared by consultants commissioned by the 

landowners.  The structure plan report contained a site description section which included 

information on soils and vegetation, and a structure plan section which included 

information on environmental considerations and public open space provision. 

 

Similar to the 1992 version of the structure plan, the report acknowledged that the subject 

land was situated within the Spearwood Dune system and Karrakatta landform, with 

natural bushland occurring on the northern portion of the site.  The report stated that, 

because of the size of the project area and its proximity to regionally important 

environmentally sensitive areas, detailed environmental examination was required.  The 

EPA, in its assessment of the Public Environmental Review (refer to Section 6.4.1), 

agreed that appropriate environmental management systems had been identified which 

would ensure the maintenance of the ecological integrity of the locality.  The report also 

included information on the results of an ethnographic study that was undertaken as part 

of the detailed environmental assessment of the site.  The subject area contained an 

ethnographic site of mythological significance for Honey Possums, which was 

recommended for retention in its natural state. 
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The report stated that Homeswest had agreed to reorganise public open space on its land 

in order to provide a fauna corridor linking the Carramar Park and Lake Adams Special 

Rural areas.  It was intended that as much of the natural vegetation as practicable would 

be retained in the areas of public open space on both the Homeswest and Bankwest 

holdings.  Building envelopes had been identified on larger special residential lots to 

ensure that a significant amount of natural vegetation would be retained.  Importantly, the 

structure plan map showed areas of public open space, many apparently incorporating 

native vegetation. 

 

6.3.3 Neerabup Local Structure Plan Report (1997) 

 

The Neerabup Local Structure Plan Report (Chapman et al. 1997) was similar to the 

1994 version of the structure plan; however, more information on the outcomes of the 

PER process was included in the report.  In August 1992 the Minister for the 

Environment approved the urbanisation of the land subject to certain conditions, and a 

copy of Ministerial Statement 344 was appended to the structure plan report.  The 

structure plan report acknowledged that one of the conditions required that a remnant 

vegetation plan be produced to the satisfaction of the State Planning Commission.  A 

remnant vegetation plan (refer to Appendix C:2) was appended to the structure plan 

report.  Areas of remnant vegetation were numbered on the plan and corresponding 

details were provided in the report.  Remnant vegetation was to be retained on Residential 

and Special Residential lots, district open space, public open space adjoining the high 

school, public open space identified as a mythological Honey Possum site, pocket parks, 

school sites and the neighbourhood centre.  Overall the plan identified 70 ha of public 

open space which would be under the control of the City of Wanneroo, and 30 ha of 

school sites under the control of the Department of Education, and additional areas of 

housing where potential existed for retention of natural vegetation. 
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6.3.4 Structure Plan – Neerabup (1999) 
 

Structure Plan – Neerabup (Shire of Wanneroo 1999) was similar to previous structure 

plans, comprising two parts: a statutory planning section; and an explanatory report.  As 

with earlier versions of the structure plan, the explanatory report contained information 

on soils and vegetation and environmental considerations including the outcomes of the 

Public Environmental Review.  The explanatory report also contained a section on public 

open space, which referred to the retention of remnant vegetation in 3 ha of public open 

space located in the northern portion of the Homeswest landholding, and that it was 

intended that as much of the natural vegetation as practicable would be retained in public 

open space on both the Homeswest and LandCorp holdings.   

 

The structure plan reflected the design for the Yatala and LandCorp landholdings as 

contained in the previous structure plan report.  However, the structure plan as it applied 

to the Homeswest landholding had been the subject of an extensive review. Homeswest 

had adopted traditional neighbourhood design principles as an alternative to conventional 

residential estate design.  The modified structure plan (refer to Appendix C:3) resulted in 

significant changes to the public open space concept, and hence the ability to retain 

vegetation in accordance with the previously prepared remnant vegetation plan. 

 

6.3.5 Revised Structure Plan – Banksia Grove (2001) 

 

In 2001, a revised structure plan was prepared for the Homeswest landholding, which was 

then referred to as „Banksia Grove‟ (refer to Appendix C:4).  The structure plan, prepared 

by Roberts Day Group, retained the traditional neighbourhood design as in the previous 

structure plan, but identified the Bushplan/Bush Forever site along the northern boundary 

(refer to Section 6.4.3).  The incorporation of this large area of remnant bushland in 

accordance with Bush Forever meant that the remnant vegetation plan included in the 

1997 structure plan report had become redundant. 
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6.3.6 Banksia Grove Agreed Local Structure Plan (2008) 

 

Subdivision approval was given by the WAPC for the initial stages of the Homeswest and 

Yatala landholdings, based on the earlier draft structure plan.  The Banksia Grove Agreed 

Local Structure Plan (City of Wanneroo 2008) (refer to Appendix C:5) covered the 

northern part of the original structure plan area, and corresponds with the boundaries of 

the case study site for this thesis (Figure 5).  The structure plan comprised two parts: a 

statutory planning section; and an explanatory report with appended detailed area plans.  

The statutory planning section of the structure plan contained objectives and strategies 

relating to „sustainability, environment and open space‟ which would be implemented as 

part of the subdivision and development of the structure plan area.   

 

The City of Wanneroo had sought commitment from the developer to secure the 

conservation of 9 ha of local natural area within the public open space allocation for 

Banksia Grove.  Past experience of the City had shown that it was not sufficient to simply 

include these details within the explanatory section of the structure plan.  A statutory 

provision was therefore included in the structure plan, which is given effect through the 

local planning scheme, and may be applied as a condition of the subdivision.  The local 

structure plan map also showed Bush Forever site 494 (6.97 ha) and Bush Forever site 

295 (41.96 ha), and the local open space corridor for passive recreation and conservation 

(refer to Appendix C:5a). 

 

The sustainability, environment and open space section of the structure plan included the 

following objectives and strategies for Banksia Grove: 

 

 the preservation and response to natural features; 

 integrated bushland areas within open space and conservation areas which 

generally reflect State subdivision policy requirements, Bush Forever, Public 

Environmental Review requirements and the City of Wanneroo‟s 

environmental policy framework; 
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 retention of natural landscape character through local vegetation retention, 

native landscape themes and the reuse of native vegetation; 

 identification of natural vegetation as a Bush Forever site in accordance with 

State Policy – Bush Forever, generally as shown on the structure plan map 

although the boundary may be rationalised through negotiation with the 

Department for Planning and Infrastructure to best reflect existing topography 

and vegetation condition; 

 provision of a north-south mixed use public open space corridor as indicated 

on the Structure Plan providing a conservation and passive recreation linkage 

to the Bush Forever site. The use, management and development of this link to 

be finalised in accordance with an approved Vegetation Management Plan; 

 set aside 9 ha of public open space for conservation purposes within the site. 

The conserved open space/s should either form an extension to the Bush 

Forever site and/or be a minimum of 4 ha and regularly configured with a low 

edge to area ratio, subject to area and viability issues being confirmed through 

the preparation of a vegetation management plan; 

 provide a practical balance between the protection of local vegetation, 

community requirements and provision of active and passive parkland; and 

 selectively retain native vegetation in road reserves, public parkland and lower 

density lots, use native landscape themes for parkland, street trees, private 

landscape packages and implement reuse and/or strategies for cleared native 

vegetation. 

 

6.3.7 Subdivision of land 

 

In December 2009 the WAPC approved the subdivision of the land within Banksia Grove 

owned by the Housing Authority (formerly Homeswest), subject to certain conditions 

including: 

 

 The proposed reserves depicted on the approved plan of subdivision, consistent 

with the Banksia Grove Agreed Local Structure Plan‟s retained bushland plan 
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(refer to Appendix C:5b), being shown on the Deposited Plan as a „Reserve for 

Recreation and/or Conservation‟ and vested in the Crown; 

 Measures being taken to the satisfaction of the WAPC to ensure the identification 

and protection of any vegetation on the site worthy of retention prior to 

commencement of site works; 

 Subdivision works, including construction, access and ongoing maintenance shall 

not result in the clearing, disturbance or degradation of existing bushland of 

regional conservation value within adjoining Bush Forever Area 295; 

 A uniform fence (compatible with the natural environment) is to be constructed 

along the boundary adjoining Bush Forever Area 295 prior to commencement of 

site works. 

 

Associated advice provided with the subdivision approval included: 

 

 The existing landform, vegetation and drainage patterns of proposed public open 

space areas should not be disturbed or modified without the prior approval of the 

City of Wanneroo. 

 The applicant is advised to liaise with the City of Wanneroo in relation to the 

preparation and implementation of a vegetation management plan, a native fauna 

management plan, and an urban water management plan. 

 

6.4 ENVIRONMENTAL ASSESSMENT PROCESS 

 

The urban development proposal for Banksia Grove was formally assessed by the EPA in 

1992 at the level of Public Environmental Review (PER), which resulted in the 

imposition of environmental conditions by the Minister for Environment.  In 1998 the 

DEP provided comments on the Draft Neerabup Local Structure Plan with regards to the 

Ministerial Conditions and the implications of the draft Perth‟s Bushplan.  It was agreed 

that the structure plan would be changed to incorporate the proposed Bushplan site, 

thereby abandoning the native vegetation plan that had been prepared for the structure 
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plan.  In 2007, the City of Wanneroo applied targets from its local biodiversity strategy to 

the Banksia Grove structure plan. 

 

6.4.1 Public Environmental Review report 

 

The development plan proposal was determined by the EPA to require environmental 

impact assessment at the level of Public Environmental Review (PER).  The Public 

Environmental Review: East of Joondalup Urban Development Project report (BBG 

1992) stated that the available data indicated that the site did not support environmental 

resources which should be considered as absolute constraints to development, in the 

context of the importance of new housing needs in the metropolitan region.  It was 

proposed that much of the existing natural vegetation would be retained within public 

open space and, wherever engineering and building constraints allowed, on residential 

lots. 

 

The report recognised that the major environmental impacts resulting from development 

would be the removal of natural vegetation and fauna habitats.  The natural vegetation on 

the northern portion of the site comprised Banksia and Jarrah-Banksia woodland which 

was generally in good biological condition, and was not known to support any declared 

rare or geographically restricted species.  The vegetation had been identified as 

Karrakatta Central and South Vegetation Complex which occurred in a band along the 

coast from the Pinjar area (in the City of Wanneroo) to south of Bunbury.  This 

vegetation complex was broadly known to occur within 18 existing or proposed System 

Six conservation reserves with a total area of 5,500 ha on the Swan Coastal Plain, and 

was also locally and regionally represented on private land; however, maps and statistics 

of the extent of vegetation complexes were not available in the early 1990s. 

 

The report acknowledged the presence of a depression, located adjacent to Pinjar Road 

near the northeastern corner of the site, which was fringed by Melaleuca, indicating that 

this area may at one time have been seasonally moist prior to a gradual lowering of the 

water table.  The report recognised that the northern portion of the site supported native 
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vegetation, most of which was in good biological condition, but had been affected by 

woodcutting and rubbish dumping and contained a number of vehicle tracks.  The report 

stated that although the northern portion of the site remained in apparent good biological 

condition, the site was located in an environment that has been significantly altered. 

 

The report also provided information on vegetation and flora from the regional and local 

perspectives.  The site was located in a region for which vegetation had been classified by 

Beard (1979) as part of the Spearwood Vegetation System, and that more detailed 

regional vegetation maps by Heddle et al. (1980) classified the site‟s vegetation as 

Karrakatta Complex – Central and South.  The report stated that site surveys had been 

conducted to examine the variations in vegetation structure and floristic composition and 

to assess vegetation condition.  Vegetation descriptions and a map of vegetation types 

were presented in the report (refer to Appendix C:6).  In relation to fauna, the report 

relied on information obtained by the Western Australian Museum through an extensive 

regional survey of vertebrates on the Northern Swan Coastal Plain in 1978.  The report 

argued that the intensive effort of the Western Australian Museum study could not be 

exceeded for the current study; therefore, a limited fauna survey of the site had been 

conducted to observe fauna and to identify and evaluate habitats. 

 

6.4.2 Advice of the Environmental Protection Authority and Minister 

for Environment 

 

In July 1992 the EPA published its recommendations to the Minister for Environment in 

Bulletin 637 – East of Joondalup Urban Development.  The EPA recognised the 

significance of flora and fauna as one of the key environmental issues relating to the 

proposal.  The EPA also noted that a total of 24 submissions received during the public 

review period acknowledged the regional and local importance of the bushland at the site.  

After considering all of the environmental issues and the matters raised in the public 

submissions, the EPA found the proposal to be environmentally acceptable.  The EPA 

acknowledged that the development would have some environmental impacts but these 

were seen to be acceptable because „the vegetation does not have regional importance and 
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is represented within an existing National Park‟ and „there are no rare species of flora and 

fauna on the site‟ (p. ii).  This statement reflects the limited understanding at that time of 

the representation of vegetation types within the Perth metropolitan region. 

 

Notwithstanding the EPA‟s conclusion that the proposal was environmentally acceptable, 

the EPA recommended that the proponents should maximise the amount of native 

vegetation left on the site: 

 

„On the land currently covered with bushland, the proponents should, prior to 

subdivision receiving final approval, produce a remnant vegetation plan.  This plan 

should show: 

o the location of the public open space areas, and the sections which will be left as 

native bushland; 

o the corridors that will be left as native bushland; and 

o any other areas where native vegetation can be left subject to further 

development. 

…all species replanted should be those typical of the vegetation types Karrakatta 

Central and South.  Each plan is to be developed according to the requirements of the 

State Planning Commission with advice from the City of Wanneroo.‟ (p. 10) 

 

In August 1992 the Minister for the Environment released Ministerial Statement 280, 

which included a „Planning Statement‟ on the retention of native vegetation, consistent 

with the recommendation of the EPA: 

 

‘The proponents should maximise the amount of native vegetation left on the site.  

On the land currently covered with bushland, the proponents should, prior to 

subdivision receiving final approval, produce a remnant vegetation plan.  This 

plan should show: the location of the public open space areas, and the sections 

which will be left as native bushland; the corridors that will be left as native 

bushland; and any other areas where native vegetation can be left subject to 

further development.  Where substantial re-landscaping is necessary, this 
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requirement will not be necessary.  However, all species replanted should be 

those typical of the vegetation types Karrakatta South and Central, according to 

the requirements of the City of Wanneroo.  Each plan is to be developed with 

advice from the City of Wanneroo.’ 

 

6.4.3 Bushplan and Bush Forever 

 

Native vegetation in the Banksia Grove area was considered for protection through the 

preparation of Perth‟s Bushplan.  During the planning process for Bushplan, a potential 

Bushplan site was identified that incorporated a substantial area of Banksia Grove, 

incorporating the small sumpland area in the northeast corner (refer to Section 6.4.1).  

The relatively large site originally identified for protection was reduced to 45 ha, 

following consideration of socioeconomic factors (refer to Appendix C:7). 

 

In correspondence between the Ministry for Planning and the Ministry for Housing, it 

was agreed that the 45 ha Bushplan site would be reserved under for Parks and 

Recreation under the Metropolitan Region Scheme and acquired at „special residential‟ 

(rather than urban) land value.  Accordingly, the final Bushplan (Bush Forever) site was 

identified on a revised structure plan map for Banksia Grove (refer to Appendix C:4) and 

in the final Banksia Grove Agreed Local Structure Plan (refer to Appendix C:5a). 

 

6.4.4 Local Biodiversity Strategy 
 

In 2007, the City had prepared a draft discussion paper for the local biodiversity strategy, 

which included the City‟s proposed targets for biodiversity conservation and different 

mechanisms that the City may use to achieve these targets.  The targets included 

„representation targets‟ which aimed to retain a certain proportion of each vegetation type 

within the City, and „special biodiversity targets‟ which aimed to retain special elements 

of biodiversity such as threatened ecological communities and rare flora within viable 

natural areas.  In 2007, the City aimed to apply these targets to six planning precincts, 



 

 
114 

including Banksia Grove.  The representation target that applied to the Banksia Grove 

structure plan area was „an additional 3% of Karrakatta Complex – Central and South‟.   

 

Overall, the City‟s target was to protect 296 ha of local natural areas (i.e. unprotected 

natural area) of this vegetation type across the City.  This would result in a total of 1,035 

ha (or 10% of the pre-European extent) of this vegetation type being protected within the 

City of Wanneroo.  Karrakatta Complex – Central and South is the City‟s highest priority 

for representation under the local biodiversity strategy.  This vegetation type is protected 

at less than 8% under Bush Forever; therefore, it fails to meet the 10% minimum target 

for representation in the Perth metropolitan region and is considered „threatened‟ and 

„regionally significant‟.  In order to achieve the target of 296 ha of local natural area 

within Karrakatta Complex – Central and South, the City had formulated a scenario 

which involved protection of natural areas within each land use zone and area of the City 

of Wanneroo.  The target for Banksia Grove structure plan area was 9 ha to be retained 

within public open space. 

 

The City‟s local biodiversity strategy target was incorporated as a statutory provision of 

the Banksia Grove Agreed Local Structure Plan (refer to Section 6.3.5), to enable it to be 

applied as a statutory condition on the subdivision of land at this site.  However, the City 

of Wanneroo found negotiations with the developer difficult, in relation to the size and 

shape of the bushland to be retained in public open space; although the bushland would 

provide a continuous corridor of vegetation through the residential area.  The outcome 

has been the agreed retention of 7.35 ha of bushland in a central park, with an average 

width of approximately 80m wide (refer to Appendix C:5b), which is to be vested in the 

Crown for the purpose of recreation and conservation (refer to Section 6.3.7). 

 

6.5 SUMMARY 
 

Land at Banksia Grove was identified in Metroplan as suitable for urban development 

following an analysis of constraints undertaken through the Corridor Plan review which 

overlooked the potential significance of native vegetation in the area.  The rezoning of 
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land to urban was formally assessed by the EPA at the relatively high level of Public 

Environmental Review, which found the proposal could be made environmentally 

acceptable.  An important outcome of the environmental impact assessment process was 

the inclusion of certain planning requirements in the Ministerial Statement, including the 

preparation of a remnant vegetation plan to inform the location and design of public open 

space.  Following the identification of a Bushplan/Bush Forever site at Banksia Grove, 

the structure plan design was revised and the remnant vegetation plan prepared for the 

site became redundant. 

 

The City of Wanneroo‟s local biodiversity strategy, prepared in response to the „local 

bushland‟ component of Bush Forever, identified the vegetation complex occurring at 

Banksia Grove as the City‟s highest priority for conservation.  In keeping with the 

Ministerial Statement requirement to prepare a remnant vegetation plan, provision was 

made in the statutory section of the Banksia Grove Agreed Local Structure Plan of 2008 

to retain bushland in public open space, in addition to the Bush Forever site.  Although 

the local biodiversity strategy and the local structure plan had adopted design principles 

consistent with the theory of island biogeography, the structure planning process did not 

achieve the ideal size or shape for the local bushland reserves. 
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CHAPTER SEVEN 

NEERABUP INDUSTRIAL AREA CASE STUDY 

 

 

7.1 INTRODUCTION 

 

The Neerabup Industrial Area (NIA) is a strategic employment area for the northern 

metropolitan region, located approximately 30 km north of Perth and 10 km north of 

Wanneroo town centre (Figure 1).  The NIA comprises approximately 1,000 hectares, 

between Wattle Avenue and Barbagallo Raceway to the north, Lake Neerabup to the 

west, Flynn Drive to the south and Orchid Road/Pederick Road/Wanneroo Golf Course to 

the east (Figure 6).  The NIA contains properties zoned industrial that are owned by the 

City of Wanneroo, LandCorp, Cockburn Cement and three other private land owners.  

About 40% of the NIA is owned by LandCorp and the City of Wanneroo, and the 

remaining is privately owned.  The NIA is an identified priority area for basic raw 

materials (limestone and sand).  Most of the NIA is covered by native vegetation, but 

some of the area has been cleared and is used for limestone extraction, market gardening, 

and general industry.  The NIA was selected as a case study for this thesis because it 

represents the conflict between biodiversity conservation, resource extraction, and land 

development for employment generating industrial uses. 

 

7.1.1 Regional planning context 

 

The NIA is situated in an area of the Perth metropolitan region that contains regionally 

significant vegetation, threatened ecological communities, rare and threatened species 

and habitat for these species, wetlands and karst systems.  The NIA is situated on the 

Spearwood dune system and contains native vegetation belonging to the Cottesloe 

Complex – Central and South and the Karrakatta Complex – Central and South.  

Retention of Karrakatta Complex – Central and South is considered to be a priority for 

local biodiversity conservation in the Perth metropolitan region.  The NIA also contains 
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threatened ecological community (TEC) Floristic Community Type (FCT) 20a „Banksia 

attenuata woodland over species rich dense shrublands‟, and another TEC (FCT 26a 

„Melaleuca huegelii – M. systena shrublands on limestone‟) has been inferred as possibly 

occurring within the site.  The NIA contains habitat for the Carnaby‟s Black-Cockatoo, a 

threatened species listed under the Commonwealth EPBC Act.  The Graceful Sun Moth, 

also listed under the EPBC Act, may also occur in the area; however, recent surveys did 

not record the presence of the moth.  In addition, a Priority 3 fauna species (native bee) 

has been recorded from areas containing Woolly Bush, and a declared rare flora species 

(Eucalyptus argutifolia) has been recorded in areas to the north of the NIA.   

 

 

 

Figure 6: Neerabup Industrial Area case study site.  Neerabup Industrial Area is 

situated between Flynn Drive to the south, Wattle Avenue West to the north, Lake 

Neerabup to the west, and a range of sporting facilities to the east. 

 

 

Portions of Bush Forever sites 293 and 295 occur within the NIA.  Bush Forever sites 

also occur in the vicinity of the NIA, including 384 (comprising Lake Neerabup and the 

bushland immediately west of the NIA which connects to site 293), 428, 444 and 497 
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(comprising bushland in the vicinity of Barbagallo Raceway), 494, 382 (comprising Lake 

Pinjar which connects to site 295).  Lake Neerabup, protected by the Environmental 

Protection (Swan Coastal Plain Lakes) Policy 1992, is located along the western 

boundary of the NIA.  Subterranean karst formations occur in the NIA (including 

Orchestra Shell, Murray and Emu Caves), and there is a chance that cave-dwelling 

(troglobitic) or aquatic subterranean fauna (stygofauna) and a critically endangered tuart 

root-mat community may occur within these karst systems. 

 

The Neerabup area was first identified for industrial land use in the Planning Structure 

for the North West Corridor (MRPA 1977), as a small area of proposed „general 

industry‟, which was based on the existing land use activities in the area (including a 

concrete batching plant) at that time.  In 1987, the Corridor Plan review proposed a new 

major industrial area to be located at Neerabup, and this was reflected in Metroplan 

(DPUD 1990) and the accompanying Urban Expansion Policy Statement.  The revised 

North West Corridor Structure Plan (DPUD 1992) confirmed the NIA as a „strategic‟ 

industrial area for the Perth metropolitan region.  In 1994, land at Neerabup was rezoned 

from Rural to Industrial via the Metropolitan Region Scheme Major Amendment No. 

948/33 „North West Corridor (East Wanneroo)‟.   

 

More recently, the Industrial Land Strategy 2009: Perth and Peel (WAPC 2009) 

recognised that significant environmental constraints within the NIA would impact on 

industrial land supply at that location.  The Industrial Land Strategy identified 106.7 ha of 

land within the NIA was affected by Bush Forever, TECs and the Carnaby‟s Cockatoo.  

Presumably in response to these issues, the Gnangara Sustainability Strategy 

(Government of Western Australia 2009) has identified additional areas of future 

industrial land to the east and north of the NIA, on land currently occupied by State 

Forest. 
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7.2 DEVELOPMENT PLANNING PROCESS 

 

Various iterations of the NIA structure plan were prepared between 1995 and 2004, with 

the final Agreed Structure Plan endorsed by the WAPC in 2005.  All structure plans 

except for the Flynn Drive Structure Plan of 1999 were commissioned by LandCorp.  The 

1999 structure plan, prepared for the City of Wanneroo, is considered to have addressed 

biodiversity issues most comprehensively of all the structure plans prepared for the NIA. 

 

7.2.1 Flynn Drive Industrial Area District Structure Plan (1995) 
 

The Flynn Drive Industrial Area District Structure Plan (Pawluk 1995) was 

commissioned by LandCorp and was supported by various technical reports, including an 

environmental overview.  The structure plan area included the industrial zoned land as 

well as the eastern edge of Lake Neerabup to the west and various sporting clubs and 

recreation areas to the north and east (refer to Appendix D:1a).  The structure plan report 

provided information on the existing environment and environmental issues, management 

of environmental impacts, and recommendations for the structure plan. 

 

The existing environment and environmental issues section of the report contained a 

summary of information on soils and geology, vegetation, rare flora, rare fauna and 

habitat, and Lake Neerabup.  The report stated that remnant vegetation was mapped 

through a detailed field survey; however, the details of the survey were not provided.  A 

map of „vegetative associations‟ was provided, showing 21 different plant communities 

(refer to Appendix D:1b), most of which were affected by anthropogenic disturbance.  A 

photographic record of vegetative associations was included as an appendix to the report.  

The report stated that the vegetation mapping highlighted the diversity of vegetative 

associations and significant stands of remnant vegetation in the area; however, it did not 

explain the conservation significance of the mapped vegetation.   

 

The report stated that a search of the CALM Declared Rare Flora database and the 

Western Australian Herbarium specimen database found that no rare flora had been 
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recorded in the area, and a search of the Western Australian Museum database found that 

no rare mammals or reptiles had been sighted in the area.  It is unclear whether the 

database searches for rare flora and fauna focused on the structure plan area only, or 

included a broader context area.  The report explained that a rare native bee Hylaeus 

globuliferus had been recorded in bushland within the NIA containing abundant Woolly 

Bush Adenanthos cygnorum, between Flynn Drive to the south, Wanneroo golf club and 

Pinjar Road to the east, Mather Drive to the west, and Pederick Street to the north.  At 

that time, the NIA was the only known area where significant numbers of the bee had 

been recorded, and due to its status as being poorly studied, the species was being 

proposed as an addition to the CALM Schedule of Declared Threatened Fauna.  The 

report also acknowledged that the Graceful Sun Moth Synemon gratiosa had been 

recorded in March 1995 in bushland between Flynn Drive and Pederick Road (the same 

area as the rare bee) although a formal survey had not been conducted.  At that time, the 

distribution of the Graceful Sun Moth was believed to be confined to the Swan Coastal 

Plain, but its habitat was less well known, and the species was being proposed as an 

addition to the CALM Schedule of Declared Threatened Fauna.   

 

The report recognised that Lake Neerabup is protected under the Environmental 

Protection (Swan Coastal Plain Lakes) Policy 1992 and is listed as a Resource 

Enhancement wetland.  The report also highlighted that changes to groundwater levels, 

due to clearing of vegetation, groundwater extraction and stormwater disposal within the 

NIA, may have an adverse effect on the habitat of permanent and migratory birds in Lake 

Neerabup. 

 

In the management of environmental impacts section of the report it stated that remnant 

vegetation should be preserved where possible and incorporated into the industrial 

development.  The values of remnant vegetation were recognised as providing an 

aesthetic buffer zone, providing habitat for native fauna, and reducing the potential for 

alterations to groundwater regimes.  The report stated that, should rare flora or fauna be 

recorded within the NIA in the future, appropriate measures should be taken to ensure 

their protection.  The report placed particular emphasis on the importance of protecting 
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established stands of Woolly Bush as habitat for the rare native bee.  The report stated 

that further study of the habitat of the native bee should allow determination of its 

distribution within the study area for future planning, and that Woolly Bush should be 

used in revegetation to establish corridors to allow movement of the rare bee. 

 

The report stated that an adequate buffer zone to Lake Neerabup is required to reduce 

potential effects of the industrial estate on water quality, riparian vegetation, wildlife and 

the aesthetic value of the lake.  In the absence of a detailed survey and formal guidelines, 

a buffer zone of 250 m for the eastern shore of Lake Neerabup was recommended, based 

on a zone of 50 m from the seasonally inundated line for the protection of riparian 

vegetation which includes paperbarks, summer wet grassland and dense sedges along the 

margins of the lake, and a further 200 m to provide habitat for fauna that use wetlands. 

 

The environmental overview section of the report concluded by providing 

recommendations regarding vegetation, rare fauna, water resource protection, and fire 

management.  The report recommended that remnant vegetation should be incorporated 

into buffers where practical; however, the structure plan does not show the areas of native 

vegetation that should be retained.  The majority of the report‟s environmental 

recommendations focused on the protection of the rare native bee and its habitat, 

including: 

 substantial long term buffers should remain on Lots 2477 and 505 incorporating 

established stands of Woolly Bush; 

 development should commence in less sensitive areas outside Lots 2477 and 505 

to enable further study of the rare bee; 

 further study of the habitat of the rare bee should be conducted to define its 

distribution within the NIA, and its habitat should be set aside as a reserve; 

 Woolly Bush should be incorporated into revegetation following industrial 

development to ensure suitable corridors exist for the movement of the rare bee; 

and 

 an appropriate fire management strategy should be developed with special 

consideration for Woolly Bush. 
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7.2.2 Flynn Drive Structure Plan (1999) 

 

Subsequent to the Flynn Drive Industrial Area District Structure Plan of 1995, the City of 

Wanneroo initiated structure planning for a broader area of land (2,426 ha) in the 

localities of Neerabup, Nowergup and Carabooda (refer to Appendix D:2a).  In March 

1998, the City of Wanneroo commissioned consultants to undertake an independent 

assessment of the issues, previous recommendations, opportunities and constraints, and to 

prepare the first stage of a structure plan to facilitate cohesive development within and 

abutting the industrial area.   

 

The Flynn Drive Structure Plan Stage 1 Report (Planwest et al. 1999) provided 

information on the planning context relevant to biodiversity conservation, and contained 

an environmental characteristics section which described and discussed the implications 

of issues such as geology and geomorphology, wetlands, vegetation and flora, fauna, 

Lake Neerabup, and the environmental approvals process.  The report also recognised 

environmental constraints and provided a „stage two brief‟ which contained requirements 

for further environmental investigations. 

 

The report provided an overview of Perth‟s Bushplan, including: the State government 

authorities involved in the update of System 6 recommendations; Bushplan‟s aim to 

protect at least 10% of the original extent of each vegetation complex; the criteria for 

selection of Bushplan sites; the public consultation process; and the mechanisms for 

implementation of Bushplan recommendations.  The report also provided an overview of 

the draft City of Wanneroo Local Rural Strategy, including a map that identified 

conservation wetlands, Bushplan regionally significant vegetation, and a planning policy 

area for caves and karstic areas.  The environmental characteristics section of the report 

acknowledged that over 50% of the study area, mainly the southern and eastern portions, 

was covered with native vegetation in good to very good condition.  The report referred 

to vegetation complexes mapped by Heddle et al. (1980), declared rare flora recorded on 

the CALM Rare and Priority Flora Database, floristic community types described by 
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Gibson et al. (1994), threatened ecological communities determined by the EPA, 

assessment of bushland conservation values by Trudgen (1996), and Bushplan sites.  

Statistics were provided for the three vegetation complexes occurring in the study area, in 

terms of the original, remaining and reserved extent within the Perth metropolitan region.  

The report contained a map of Bushplan sites and a map of remnant vegetation (refer to 

Appendix D:2b) which showed vegetation condition, the extent of vegetation complexes, 

and recorded occurrences of a threatened ecological community (Floristic Community 

Type 26a) and declared rare flora (Eucalyptus argutifolia).  The report recommended the 

minimum areas for retention of native vegetation as the Bushplan sites and the area 

identified as a threatened ecological community, and these areas were shown on a map 

(refer to Appendix D:2c).   

 

The report acknowledged that the study area has high values for fauna in terms of habitat 

and linkage to other areas to the southeast and west.  Five species of conservation 

significance were recorded by CALM as occurring in the area, including a Schedule 1 

species (Carnaby‟s Cockatoo), three Schedule 4 species (Southern Brown Bandicoot, 

Peregrine Falcon and Carpet Python), a priority species (Graceful Sun Moth) and other 

significant species (a rare native bee and troglobitic fauna).  The report stated that the 

recommendations for conservation of vegetation would serve to conserve fauna habitat, 

and that fauna surveys would need to be conducted as part of the formal environmental 

assessment process. 

 

A map of geology was included in the report, which showed the location of open caves.  

The report acknowledged that troglobitic (cave dwelling) fauna, including stygofauna 

(aquatic troglobites), may occur in areas within a few metres of the groundwater table, 

and therefore recommended that surveys for troglobitic fauna be undertaken prior to 

development.  The report also discussed Lake Neerabup, including reference to the 

description by Hill et al. (1996) and implications of the Environmental Protection (Swan 

Coastal Plain Lakes) Policy 1992.  Previous proposals for the Lake Neerabup Regional 

Open Space boundary were compared on a map, and the report concluded that the 

existing reserve alignment is appropriate. 
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The report acknowledged that proposed industrial developments would be subject to 

referral to and possible assessment by the EPA under Section 38 of the Environmental 

Protection Act 1986.  In relation to biodiversity conservation, the environmental 

constraints section of the report acknowledged that Bushplan sites around Wattle Avenue 

would limit the ability to excavate limestone resources in that area; a threatened 

ecological community exists on Shire View Hill to the north of NIA; and Woolly Bush 

habitat for the rare native bee occurred in bushland in the southeast corner of the study 

area. 

 

The overall structure plan (refer to Appendix D:2a) identified Bushplan sites to be 

protected as recreation/conservation areas.  The report recommended that a stage two 

consultancy undertake a more detailed examination of environmental issues such as flora 

and fauna, EPA referral and liaison, and rehabilitation provisions related to mineral 

extraction.  The stage two brief included in the report highlighted the need to consider 

Bushplan sites, and outlined the requirements for future environmental surveys (including 

surveys for declared rare flora, habitat for the rare native bee, troglobitic fauna and 

stygofauna) and reporting (including EPA referral documentation and ongoing 

environmental review for input to structure plan preparation). 

 

In correspondence to the City of Wanneroo in June 1999, LandCorp raised concern about 

the structure plan‟s proposals to reserve two Bushplan sites on Flynn Drive, stating that: 

 

‘Perth’s Bushplan is a draft document without legal status and may not 

necessarily have evaluated these two properties.  We are aware that the owner of 

part of the eastern site has lodged an objection with the Ministry for Planning 

requesting that his site be excluded from Perth’s Bushplan.  It is reasonable to 

allow the Perth’s Bushplan exercise to be completed prior to recommending land 

for reservation.’   
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LandCorp also expressed concern that the structure plan had been prepared without their 

input, stating that LandCorp has a statutory role in the planning and development of 

strategic industrial areas such as the NIA. 

 

7.2.3 Neerabup Industrial Area Structure Plan Review (1999) 

 

LandCorp commissioned consultants to review the two previous NIA structure plans, 

resulting in the release of the Neerabup Industrial Area Structure Plan Review (SMEC 

1999).  The report contained a general physical description section that provided 

information on geology, heritage, groundwater, and land use.  The report also contained 

sections on key documents and key planning issues which refer to Bushplan.  Impacts on 

Bushplan sites were acknowledged in the structure plan details and recommendations 

sections of the report.  A section on Environmental Protection Authority comments was 

also included in the report. 

 

The report provided limited information on geology, including reference to karstic 

features, and acknowledged that approximately 60% of the site was vegetated with pine 

plantations and areas of relatively undisturbed native vegetation, including Lake 

Neerabup and an associated reserve to the west.  The report also provided limited 

information on Bushplan, but acknowledged that Lake Neerabup is covered by the 

Environmental Protection (Swan Coastal Plain Lakes) Policy 1992 which protects it from 

mining, drainage, effluent disposal and filling. 

 

The report contained an analysis of the impact of Bushplan on the NIA.  It recognised 

that approximately 98 ha of the NIA are affected by two Bushplan sites: site 293 (48 ha) 

across the northern boundary; and site 295 (50 ha) around the southeastern boundary.  

The report outlined the conservation values, constraints and recommended 

implementation of the Bushplan sites.  It highlighted that Bushplan site 293 crosses the 

Wattle Avenue road reserve, which was identified in the 1995 structure plan as a strategic 

east-west road link.  The report strongly suggested that recommendations of Bushplan 

relating to site 293 be reviewed in order to facilitate the extension of Wattle Avenue.  It 
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report recognised that Flynn Drive limits the potential of Bushplan site 295 to link with 

ecological communities opposite Flynn Drive, but that the site provided a buffer to 

residential development south of the NIA.  In conclusion, the report stated that: 

 

„the conservation values of both the Bushplan sites in the Neerabup area overlap 

with other strategic planning objectives.  In particular, Bushplan site 293 

conflicts with the extension of Wattle Drive which has benefits for traffic 

circulation at a regional level.  In addition, both sides are located within an area 

zoned for industrial activity.  Site 295 is in a prominent location in the future 

industrial area on site previously identified for light/mixed business uses.  The 

Bushplan recommendations that impact on the NIA are in draft form and are 

currently being reviewed by Government.  It is prudent that these 

recommendations be reviewed following receipt of this report by relevant 

stakeholders.‟ (p. 48) 

 

The Environmental Protection Authority comments section of the report included advice 

on aquatic subterranean fauna (stygofauna), which had been recently found in association 

with the „Aquatic Root Mat Community of Caves of the Swan Coastal Plain‟ in nearby 

Yanchep National Park.  The EPA raised its concern that other stygofauna populations 

may be associated with karst features in surrounding areas, such as in the NIA.  In the 

structure plan details section of the report, it stated that the integrity of the Bushplan site 

would not be detrimentally affected by the continuation of Wattle Avenue provided 

appropriate management measures are put in place.  LandCorp‟s proposed structure plan 

for the NIA (refer to Appendix D:3) did not show biodiversity features or conservation 

areas, with the Parks and Recreation Reserve limited to Lake Neerabup.  The key 

recommendations section of the report listed a number of key actions that would need to 

be undertaken to move forward with the structure plan proposal, including „forwarding of 

this report to the Bushplan coordination group with a request to endorse the modifications 

to Bushplan recommendations‟ (p. 62); in other words, to reconsider the Bushplan sites 

located within the NIA. 
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7.2.4 Neerabup Industrial Area Structure Plan (2001) 

 

LandCorp commissioned consultants to prepare a revised version of the NIA structure 

plan for the area zoned Industrial under the Metropolitan Region Scheme.  The Neerabup 

Industrial Area Structure Plan (Taylor Burrell et al. 2001) comprised two parts: a 

statutory planning section, and an explanatory report.  The explanatory report discussed 

flora, fauna and vegetation, and outlined additional work required prior to subdivision or 

development, including Bush Forever negotiations, karst and fauna.  Importantly, the 

structure plan map identified Bush Forever sites „subject to negotiation‟ (refer to 

Appendix D:4a).  Overall, the structure plan appears to have relied heavily on 

information presented in previous structure plans, but included new information on Bush 

Forever (updated from Perth‟s Bushplan). 

 

The explanatory report contained an opportunities and constraints map that showed the 

following aspects relevant to biodiversity conservation: 

 Bush Forever site 293 identified to create link to Neerabup National Park; 

 the possible presence of limestone karst with rare stygofauna may necessitate 

detailed survey and potentially curtail some extraction/development opportunities 

if found; and  

 Bush Forever sites 295 and 494 – Council had formally objected to the site 

adjacent to Mather Drive; but land to the south and east offered a buffer against 

future residential and golf course uses. 

 

The report contained information on Bush Forever sites and a map showing Bush Forever 

sites in and around the NIA, categorised according to implementation strategies identified 

in Bush Forever (refer to Appendix D:4b).  The map showed Bush Forever sites 293 and 

295 in the strategic negotiated planning solutions category, explaining that final 

development/conservation outcomes and site boundaries are to be defined through 

detailed structure planning.  The report acknowledged that the NIA is affected by 89.82 

ha of Bush Forever sites, equivalent to approximately 9% of the total area of the NIA.  

Bush Forever site 293 was identified in conflict with Wattle Avenue, and the linking of 
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Wattle Avenue East and West would need to recognise the site‟s function as a corridor 

between Lake Neerabup, a threatened flora community located north of the NIA, and the 

State Forest located northeast of the NIA.  The report suggested that this may be achieved 

through sensitive road design, including grade separated fauna links.  

 

The report explained that where land is earmarked for industrial development, Bush 

Forever would seek to enter into Strategic Negotiated Planning Solutions (NPS) with 

landowners to achieve a balance between the needs of conservation and legitimate 

development expectations by acknowledging the full range of social and economic values 

attached to the land.  Strategic NPS promote the protection of Bush Forever sites in their 

entirety where possible, from proposals that would result in the direct loss of bushland 

through statutory planning and environmental approval processes.  Within the NIA, BF 

sites 293 and 295 are recommended for Strategic NPS.  The report acknowledged that the 

implementation status of these sites is yet to be determined, and requires further 

discussion and liaison with the affected landowners to establish the desired protection 

approach/mechanism to be adopted to secure the Bush Forever objectives for the defined 

sites.  The report explained that this would involve the development of planning and 

design solutions at detailed design stage, to achieve the core conservation values of the 

Bush Forever site, while still allowing some development to proceed. 

 

In relation to flora, the report referred to a finding of the Flynn Drive Industrial Area 

District Structure Plan (Pawluk 1995) that searches of the CALM Rare and Priority Flora 

Database and the WA Herbarium Specimen Database found no listing of declared rare 

flora within the NIA.  It seems inappropriate for the structure plan to rely on a search of 

the rare flora and fauna databases carried out six years earlier.  In relation to fauna, the 

report referred to the potential for communities of troglobitic fauna to be present within 

the cave system in the vicinity of the NIA; the population of the rare bee identified within 

the NIA as one of only two significant populations known to exist; and five threatened 

and priority fauna species recorded generally in the Neerabup and Nowergup area 

(Schedule 1 Carnaby‟s Cockatoo, Schedule 4 Peregrine Falcon and Carpet Python, 

Priority 3 rare native bee, and Priority 4 Southern Brown Bandicoot).   
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The report recognised that the most significant issue which may affect the long-term 

survival of faunal populations in the NIA would be the fragmentation of ecosystems as a 

result of clearing native vegetation.  The report stated that factors that required 

consideration included implementation of bushland sensitive design techniques within 

Bush Forever sites to reduce fragmentation and maintain contiguous linkages between 

vegetated areas, and liaison between individual landowners and CALM so that if priority 

or threatened species were found to exist in a development site, they could be captured 

and relocated by CALM to other conservation estates prior to the clearing of native 

vegetation.  The report stated that, given Bush Forever and the existing conservation 

reserves in the region and Bush Forever strategy, these factors were considered to be 

manageable in the context of industrial development in the NIA.  The report also 

acknowledged that caves located in and around the NIA may be of conservation 

significance due to the presence of rare fauna and the recreational, ethnographic and 

palaeontological attributes they might possess. 

 

The report indicated that there was an existing Public Purpose reserve abutting the NIA, 

reserved for water supply purposes under the provisions of the MRS, which was owned 

by the City of Wanneroo and surplus to requirements.  The report suggested that it was 

logical that the Public Purposes site be incorporated into the NIA for industrial 

development, and presented a possible opportunity for Council to negotiate as a trade-off 

for conservation of land that it owns within Bush Forever site 295.  The indicative 

development plan map included in the report showed Bush Forever sites within the NIA 

as „potential industrial development subject to negotiated outcome regarding Bush 

Forever‟ whereas Bush Forever sites adjacent to the NIA were shown as „provides buffer 

between industrial and residential land uses‟.  The report explained that the retention of 

Bush Forever site 295 provided a substantial advantage by forming a buffer of over 300 

metres to the future residential development.  The structure plan report contained a 

staging plan which excluded Bush Forever sites from development areas. 
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The report provided the following recommendations relevant to biodiversity 

conservation: 

 preparation of design guidelines and landscape master plan should address 

opportunities for planting of woolly bush to support the population of rare 

bees where possible; 

 it would be necessary for individual owners with recommended Bush Forever 

sites to negotiate outcomes direct with the Ministry for Planning.  The 

structure plan had been designed to allow for industrial expansion in the 

event that the sites are removed or reduced; 

 due to the potential for karst (caves and channels) including communities of 

troglobitic fauna and stygofauna within the NIA there could be the need at the 

subdivision and development stage to liaise with the DEP regarding 

appropriate management requirements; and 

 where it was identified that there were priority and threatened fauna species 

located within the NIA, it would be necessary for individual owners to liaise 

with CALM at least two weeks prior to any clearing on site to enable capture 

and relocation by CALM. 

 

7.2.5 Neerabup Industrial Area Structure Plan (2005) 

 

The Neerabup Industrial Area Agreed Structure Plan (City of Wanneroo 2005) was 

adopted by the City of Wanneroo Council and the WAPC in January 2005.  The structure 

plan report was similar to the Neerabup Industrial Area Structure Plan report (Taylor 

Burrell et al. 2001).  The structure plan comprised two parts: a statutory planning section, 

and an explanatory report.  The statutory planning section contained a structure plan map, 

final surface contour plan, and indicative movement network plan.  The statutory 

planning section also contained provisions relating to land clearing, cell works, and 

additional plans and guidelines. 

 

The structure plan map (refer to Appendix D:5) showed Bush Forever sites subject to 

negotiation.  The final surface contour plan highlighted that the batter was designed with 
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the edge of Bush Forever site 293 (bushland adjoining Wattle Avenue West) subject to 

negotiated outcome, but not Bush Forever site 295 (bushland areas adjoining Mather 

Drive and Wanneroo Golf Course).  Similarly, the indicative movement network map 

showed the batter designed with the edge of Bush Forever site 293 subject to negotiated 

outcome, but proposed road options were shown through Bush Forever site 295.  It 

therefore appears that the intention was to retain Bush Forever site 293 but not Bush 

Forever site 295. 

 

The land clearing provision in the statutory section of the structure plan stated that 

Council might require that flora and fauna surveys be undertaken prior to the clearing of 

natural vegetation and habitat, and if priority or threatened species were identified, the 

proponent would be required to liaise with CALM to ensure that appropriate management 

strategies were developed.  However, „prior to clearing‟ is too late in the land use 

planning process to undertake flora and fauna surveys, as the structure plan and 

subdivision would have already been approved by the WAPC.  The cell works provision 

of the structure plan included public open space (which could be used to protect Bush 

Forever sites) and costs associated with structure plan preparation and associated studies 

including flora and fauna study for strategic roads.  However, despite requests from DEP 

and the Bush Forever Office, the structure plan did not list Bush Forever sites as 

requiring contributions from landowners in the NIA, in accordance with the Strategic 

NPS mechanism. 

 

The additional plans and guidelines provision of the structure plan required that, prior to 

subdivision or development commencing, the following be prepared: design guidelines 

and a landscape master plan; drainage, nutrient and water management plan; and dieback 

hygiene plan.  The retention of bushland was not recognised as a key element to be 

addressed in the design guidelines and landscape master plan.  Also, the requirement for 

flora and fauna surveys was not addressed in this section of the structure plan. 

 

In the explanatory section of the report, the opportunities and constraints map showed 

Bush Forever site 293, Neerabup Lake Parks and Recreation reserve, the possible 



 

 
132 

presence of limestone karst with rare stygofauna, and Bush Forever sites 295 and 494.  

The map also referred to the impact of the extension of Wattle Avenue West on the Bush 

Forever site which required further investigation.  The report contained a section on flora, 

fauna and vegetation that was similar to the 2001 structure plan, including reference to a 

search of the rare flora database undertaken in 1995.  A new section on dieback 

prevention was included in the structure plan, in response to a request made by CALM 

during the public submission period for the draft structure plan.  Council supported the 

submission and resolved that an appropriate provision should be included in Part 1 of the 

structure plan requiring that a dieback hygiene management plan be undertaken prior to 

subdivision or development.  The report also contained the map of the NIA indicative 

development concept from the 2001 structure plan, which indicated potential industrial 

development subject to negotiated outcomes for the Bush Forever sites located within the 

NIA, and highlighted the buffer between industrial and residential land uses provided by 

Bush Forever sites 295 and 494 provide located outside the NIA. 

 

The implementation section of the report stated that the landscape master plan should 

address opportunities for the planting of the Woolly Bush to support the population of 

rare bees where possible.  In relation to Bush Forever negotiated outcomes, the report 

stated that it was necessary for individual owners affected by Bush Forever sites to 

negotiate outcomes direct with the Department for Planning and Infrastructure (DPI).  

The structure plan had been designed to allow for industrial expansion in the event that 

the sites are removed or reduced.  The report stated that due to the potential for karst 

including communities of troglobitic fauna and stygofauna within the NIA, there might 

be the need at the subdivision and development stage to liaise with the DEP regarding 

appropriate management requirements.  In relation to flora and fauna, the report stated 

that prior to the clearing of natural vegetation and habitat, surveys of flora and fauna may 

be required to be undertaken, and if priority or threatened species were identified within 

the NIA, it would be necessary for individual owners to liaise with CALM to develop 

appropriate management strategies. 
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The draft NIA structure plan was advertised for public comment in late 2002.  The Mayor 

and Acting Chief Executive Officer, acting under delegated authority of Council, 

considered the submissions received and decided to resolve that the NIA structure plan 

(as advertised) was satisfactory, subject to certain modifications.  It was also decided that 

the matter of whether detailed vegetation, flora, fauna and karst surveys would be 

required at the structure planning stage for this area should be further considered 

following receipt of advice sought from the DEP, and that should it be determined that 

such surveys were required, the findings of these surveys might lead to a requirement for 

review and amendment of the structure plan.  The City received written advice from DEP 

in April 2003 that reiterated previous advice that surveys should be undertaken early in 

the planning process.  The WAPC, in providing a list of modifications to be undertaken 

prior to adopting the structure plan, did not, however, include environmental surveys as a 

prerequisite to finalise the structure plan.  The DPI advised the City that it was the 

WAPC‟s view that the NIA had been identified as industrial and priority resource area for 

quite some time, and therefore this should be given priority.  The DPI recognised that the 

Bush Forever sites would be protected, and retention of additional areas might restrict 

resource extraction and future industrial development.  Therefore, the DPI advised that 

flora and fauna surveys and geotechnical reports should be required at the subdivision 

stages or prior to development proceeding rather than further delaying the structure plan.  

This conflicted with advice provided by the DPI‟s own Environmental Planning Branch 

(refer to Section 7.3.3). 

 

7.3 ENVIRONMENTAL ASSESSMENT PROCESS 

 

The rezoning of land for industrial purposes at Neerabup was not formally assessed by 

the EPA, as it preceded amendments to the EP Act in 1996 which provided for the 

environmental impact assessment of planning schemes and amendments.  However, the 

EPA provided formal advice to the State Planning Commission on the major amendment 

to the Metropolitan Region Scheme for the northwest corridor, which included the 

rezoning of the NIA.  Given the conservation significance of bushland within the NIA, 

relatively minimal areas were identified for protection through Bush Forever.  
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Throughout the structure planning process for the NIA, the environmental agencies 

(CALM, DEP and DPI Environmental Planning Branch) encouraged LandCorp to 

undertake environmental surveys.  However, these were not undertaken until after the 

structure plan had been finalised.  Implementation of the structure plan has been difficult 

as the issues associated with Bush Forever and threatened species and ecological 

communities have not been resolved. 

 

7.3.1 Advice of the Environmental Protection Authority  
 

The EPA informally assessed Metropolitan Region Scheme Major Amendment No. 

948/33 and provided public advice through Bulletin 740 (EPA 1994).  In its submission, 

the EPA identified the protection of urban bushland and rare flora and fauna as an 

environmental issue relevant to Metropolitan Region Scheme Amendment 948/33.  The 

EPA stated that any proposal which may impact on areas of high conservation value, such 

as vegetation systems or individual species of high regional conservation value, should be 

referred to the EPA for environmental impact assessment. However, this did not occur 

through the structure planning process for the NIA. 

 

Overall, the EPA considered the proposals within Metropolitan Region Scheme 

Amendment 948/33 could be implemented without causing unacceptable environmental 

impacts, provided the EPA‟s recommendations were implemented.  The EPA recognised 

that, although the Amendment did not fully address environmental issues associated with 

the rezoning proposals, the environmental impacts were not so significant as to prevent 

their effective management.  The EPA stated that the environmental issues should be 

addressed in greater detail by the planning agencies at subsequent stages of the planning 

process, within the context of environmental policy and the advice offered by the EPA in 

its submission. 
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7.3.2 Bushplan and Bush Forever 

 

Bush Forever sites 293 and 295 affect the northeast corner and southern central portion of 

the NIA (refer to Appendix D:4b).  Bush Forever identified the implementation 

mechanism for these sites as Strategic NPS, which promotes protection of the entire Bush 

Forever site through land coordination and cost sharing arrangements.  This mechanism 

can provide an equitable distribution of open space costs amongst all landowners and 

enable affected landowners to receive a financial return.  Without such an approach, 

individual landowners might have to set aside substantial areas for conservation without 

the benefit of a financial return.   

 

The DPI acknowledged that there were significant landowner concerns regarding the 

timelines for resourcing compensation through the preferred strategic negotiated 

approach.  In order to relieve this timing burden on affected landowners, the DPI 

suggested an option for the NIA that involved pre-funding by the WAPC of the privately 

owned properties that were affected by Bush Forever, with costs reimbursed to 

Government via infrastructure contributions as areas were developed.  The subject lands 

would also be managed by the WAPC prior to vesting for management with CALM.  

However, a development contributions scheme was not introduced for the NIA, so 

LandCorp or the City of Wanneroo did not act upon the WAPC‟s offer to pre-fund the 

acquisition of Bush Forever sites in the NIA. 

 

7.3.3 Advice of the Department of Environmental Protection and the 

Department of Conservation and Land Management 

 

CALM, DEP and the DPI Environmental Planning Branch provided advice to the City of 

Wanneroo and LandCorp on several occasions in 2002 and 2003, stating a preference for 

environmental surveys to be undertaken at structure plan stage in order to avoid potential 

referral to the EPA for assessment at a later subdivision/development stage.   
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In support of Bush Forever, CALM advised that the NIA contained vegetation complexes 

representative of Karrakatta Central and South, with only 18% of the original area of this 

complex (6,275 ha) remaining on the Swan Coastal Plain at that time.  Only 2,590 ha of 

this vegetation complex was identified for protection in Bush Forever, representing 8% of 

the original area of this complex, which means that the minimum 10% retention target set 

by Bush Forever will not be reached.  The combined area of Bush Forever sites 293 and 

295 located in NIA (89.8 ha) represented 3.5% of the total area of this vegetation 

complex identified for protection in Bush Forever.  Due to the comparatively small area 

of this complex to be protected within Bush Forever, CALM did not support any proposal 

to reduce the size of or impact negatively on the integrity of these two Bush Forever sites.  

CALM also recommended that geotechnical and flora and fauna surveys be undertaken 

early in the planning process.  In relation to TECs, CALM advised of the presence of 

TEC FCT 26a in areas of adjacent bushland, which may also be located in the NIA, and it 

was also possible that other TECs such as FCT 20a may occur in the area. 

 

In April 2002 the City of Wanneroo Council resolved (amongst other things) that flora 

and vegetation surveys should be undertaken prior to finalisation and adoption of the 

Neerabup Industrial Area Agreed Structure Plan, so that the structure plan could 

effectively respond to the outcomes of those surveys (particularly the retention of natural 

ground levels).  However, at meetings involving DEP and the Bush Forever Office, 

LandCorp had argued that even if something significant was found, the basic raw 

materials and strategic industrial roles of the NIA must prevail and therefore protection 

on the site would not be possible.  The environmental agencies advised that „trade-offs‟ 

could be considered instead of on-site protection.  Hence, LandCorp argued that flora and 

vegetation surveys should not be required at structure planning stage but at subdivision 

and development stages.  At meetings and through written correspondence with the City 

of Wanneroo and LandCorp, the environmental agencies strongly advised that it would be 

desirable for flora and fauna surveys to be undertaken at the structure planning stage, but 

there was no statutory requirement to do so. 
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7.3.4 Assessments undertaken for LandCorp 

 

In 2004, following the finalisation of the NIA structure plan, LandCorp commissioned 

environmental consultants to undertake a flora and vegetation survey.  The survey was 

undertaken on land owned by LandCorp and the City of Wanneroo, as well as in the 

proposed road reserves shown on the structure plan.  Surveys were undertaken in 2004-

2005, and in 2006 LandCorp received advice from the environmental consultants on the 

identification of TECs within the NIA.  The consultants advised that, due to the general 

presumption by the EPA against the clearing of TECs, the presence of TECs within the 

NIA posed a significant environmental constraint to future development. 

 

Neither the structure plan nor any specific subdivision or other development plan had 

previously been referred to the EPA for assessment.  However, the environmental 

agencies had provided comments on the structure plan in 2002 and 2003 which 

recommended that flora and fauna surveys be undertaken at the structure planning stage 

in order to determine the presence of any threatened species or ecological communities, 

and the potential impacts that may result from future development.  The consultants 

therefore advised that any future development on the site would undoubtedly require 

referral to the EPA under the Environmental Protection Act 1986.  The consultants 

advised that it would be likely that the EPA would consider the project as having a 

significant adverse impact on TECs, therefore the potential for offsets such as purchase of 

other areas or preservation of TECs within NIA needed to be actively considered.  The 

consultants also advised that the EPA would also probably require additional 

environmental surveys to determine the full extent of TECs within the NIA, not just 

within the road reserves and on land managed by LandCorp and the City of Wanneroo. 
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7.3.5 Environment Protection and Biodiversity Conservation Act 

assessment 

 

The rezoning of the NIA occurred prior to the introduction of the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and the 

NIA structure plan was not formally assessed by the EPA under the Western Australian 

Environmental Protection Act 1986.  LandCorp referred its „Meridian Business Park 

Industrial Development‟, located within the central portion of the NIA, to the Department 

of Environment and Water Resources (DEWR) to determine if environmental impact 

assessment was required under the EPBC Act.  DEWR determined that the proposal was 

a controlled action and that the assessment would be undertaken at the level of 

„assessment through preliminary documentation‟.  EPBC listed species Carnaby‟s 

Cockatoo (vulnerable) and Rainbow Bee-eater (migratory) had been identified on the 

Meridian Business Park site, and the proposal involved clearing of 195 ha of native 

vegetation including 120 ha of high quality foraging habitat for the Carnaby‟s Cockatoo, 

with 15 trees containing potentially suitable hollows for breeding. 

 

The recovery plan for the Carnaby‟s Black-Cockatoo (Cale 2003) defined „critical 

habitat‟ as coastal kwongan and other areas where cockatoos feed when not breeding.  

Therefore the NIA could be considered to be critical habitat and clearing of 195 ha for 

Meridian Business Park may adversely affect the survival of the species.  The survey by 

Shah (2006) suggested that land clearing for urban development and the removal of pine 

plantations in the vicinity of the NIA over the next 20 years is likely to have a significant 

impact on Carnaby‟s Black-Cockatoo populations.  

 

Through negotiations with DEWR, LandCorp proposed that approximately 30 ha of 

native vegetation (focused on the area of TEC 20a identified from the survey 

commissioned by LandCorp in 2004) would be protected by its inclusion in Bush Forever 

site 494, which would be reserved for Parks and Recreation.  The negotiations with the 

Commonwealth government are continuing, but it appears that LandCorp wishes to 
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address biodiversity conservation within the NIA by combining the TEC and threatened 

species protection requirements within a modified Bush Forever site. 

 

7.4 SUMMARY 
 

From 1977 the land at Neerabup was identified in strategic regional plans as an industrial 

site, and was zoned for that purpose via a major amendment to the Metropolitan Region 

Scheme in 1994.  The EPA did not formally assess the rezoning, as it preceded 

amendments to the EP Act in 1996 which provided for the environmental impact 

assessment of planning schemes and amendments.  The EPA did, however, provide 

public advice on the rezoning, which recommended that future development proposals be 

referred to the EPA for environmental impact assessment, due to the potential impact on 

areas of high regional conservation value.   

 

Structure plans prepared for the NIA following the industrial rezoning have recognised 

the significant environmental constraints of the site.  However, these plans were not 

referred to the EPA for environmental impact assessment.  Furthermore, LandCorp did 

not act upon the advice of CALM, DEP and the DPI Environmental Planning Branch that a 

detailed flora and vegetation survey of the site should be undertaken prior to the adoption of 

the Neerabup Industrial Area Agreed Structure Plan by the City of Wanneroo Council 

and the WAPC in 2005.  LandCorp has also been reluctant to accept the designation of 

Bush Forever sites within the NIA, citing the strategic regional importance of the area for 

resource extraction and employment generation in the northwest corridor of Perth.  The 

NIA was subsequently found to contain two TECs as well as habitat for the threatened 

Carnaby‟s Cockatoo, listed under the EPBC Act.  Negotiations on the Bush Forever site 

and retention of Carnaby‟s Cockatoo habitat within the NIA are yet to be resolved. 
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CHAPTER EIGHT 

CONCLUSION 

 

 

8.1 INTRODUCTION 

 

The aim of this thesis was to improve understanding of policies and processes relating to 

urban biodiversity conservation, specifically in the context of Perth, Western Australia.  

The research objectives were to examine the evolution of urban planning and policy in 

response to biodiversity conservation, and to identify the limitations and opportunities of 

the Western Australian planning system to address urban biodiversity conservation.  A 

key question of the research was: How is biodiversity considered through the urban 

planning process?  The study involved qualitative analysis of relevant legislation, 

policies, planning strategies and structure plans, with a particular focus on three case 

studies – Hepburn Heights and Banksia Grove residential areas and the Neerabup 

industrial area – in the northwest corridor of the Perth metropolitan region.  

 

The purpose of this chapter is to summarise the outcomes of the research undertaken for 

this thesis and to discuss the implications and wider application of these outcomes for 

urban planning and policy.  The chapter begins by outlining the main findings of the 

thesis in relation to the research question, including an evaluation of the extent to which 

urban ecology principles have informed urban planning and policy, and discussion of the 

evolution of urban planning in response to biodiversity conservation in the Perth 

metropolitan region.  The chapter then provides an overview of the case studies, before 

highlighting the limitations and opportunities of the Western Australian planning system 

to address urban biodiversity conservation, which have emerged from the analysis of 

regional and local planning processes. 
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8.2 PLANNING FOR URBAN BIODIVERSITY IN PERTH 

 

The research for this thesis involved an evaluation of the degree to which urban ecology 

principles have guided urban planning and policy in Perth, Western Australia.  The 

literature review (Chapter Two) identified three main principles of urban ecology that are 

applicable to planning for biodiversity in urban areas: (i) the theory of island 

biogeography, which highlights the importance of size, shape and connectivity in the 

design of nature reserves for the persistence of biodiversity; (ii) metapopulation theory, 

which emphasises the importance of the spatial arrangement of habitat to support 

biodiversity within an ecosystem network; and (iii) the ecological thresholds concept, 

which recognises that the relationship between biodiversity and habitat may not be linear, 

and thresholds may exist below which biodiversity decreases rapidly.  The analysis of 

legislation and policy (Chapter Three), regional planning (Chapter Four), and detailed 

planning at three case study sites (Chapters Five, Six and Seven) revealed that urban 

ecology principles have, to varying degrees, informed urban planning in Perth, Western 

Australia. 

 

One of the primary aims of urban planning since the Stephenson-Hepburn Plan of 1955 

has been the protection of a network of natural areas across the Perth metropolitan region, 

which is consistent with metapopulation theory.  The concept has been carried through 

each of the regional planning strategies and implemented through the Metropolitan 

Region Scheme, resulting in the reservation and acquisition of a considerable area of 

regional open space.  The role of natural areas in providing linkages between ecological 

systems was first explicitly recognised in Metroplan (DPUD 1990), and following the 

adoption of Bush Forever (WAPC 2000), one of the objectives of Network City (WAPC 

2001) was to protect biodiversity and ecosystem functions by retaining and connecting 

habitat.  Although Perth‟s regional open space system was originally designed around the 

protection of significant features of the natural landscape, it has evolved to accommodate 

biodiversity conservation requirements, including the representation of different 

ecosystems in accordance with the recommendations of Bush Forever. 
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The 10% and 30% ecological thresholds identified by Andren (1994) were adopted in the 

National Objectives and Targets for Biodiversity Conservation 2001-2005 (Environment 

Australia 2001), Position Statement No. 2 (EPA 2000) and Guidance Statement No. 10 

(EPA 2006), and incorporated into the conservation significance criteria for Bush Forever 

(WAPC 2000) and the Local Government Biodiversity Planning Guidelines for the Perth 

Metropolitan Region (Del Marco et al. 2004).  The basis for conservation planning in 

Perth is the representation of ecological communities, with the aim of protecting at least 

10% of the original extent of each vegetation complex on the Swan Coastal Plain portion 

of the Perth metropolitan region.  Many local governments have prepared local 

biodiversity strategies that aim to retain 30% of the original extent of each vegetation 

complex, recognising that this would better maintain biodiversity over the longer term.  

In relation to the case studies for this thesis, the application of ecological thresholds was 

evident in the Banksia Grove case study, with the local biodiversity strategy target to 

improve the representation of Karrakatta Complex – Central and South being included as 

a statutory provision within the agreed structure plan. 

 

The theory of island biogeography has also been readily applied in urban planning at 

regional and local scales in the Perth metropolitan region.  Criteria for size, shape and 

connectivity were used in the selection of Bush Forever sites, and have been adopted in 

EPA Guidance Statement No. 10 and the Local Government Biodiversity Planning 

Guidelines.  These criteria have been integrated into local biodiversity strategies for 

application in structure planning.  It was evident from the analysis of local planning 

undertaken for this thesis that the design of open space within the residential subdivisions 

at Hepburn Heights and Banksia Grove sought to maintain connectivity between natural 

areas, and provide larger and more compact reserves that were better able to withstand 

edge effects. 
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8.3 OVERVIEW OF CASE STUDIES 

 

8.3.1 Hepburn Heights 

 

The State Government‟s focus in the late 1980s to early 1990s was to provide affordable 

land for aged housing and first home buyers.  The Hepburn Heights bushland was a 

Crown reserve surplus to the Government‟s requirements, identified for residential 

development by Landbank/LandCorp as part of an urban infill strategy around the time of 

the Corridor Plan review.  At that time, the Government‟s commitment to conservation in 

the metropolitan region was the implementation of recommendations of the System Six 

report.  On that basis, the EPA decided that the proposed urban development of the 

Hepburn Heights bushland could be easily addressed by the land use planning agencies, 

so formal environmental impact assessment of the proposal was not required.  Ecological 

information provided by CALM, KPBG, EPA, the Wildflower Society of WA and the 

Australian Heritage Commission identified significant biodiversity features in the western 

portion of the Hepburn Heights bushland that should be retained within open space.  

Consistent with the theory of island biogeography, open space planning at Hepburn 

Heights was also informed by urban ecology principles of size, shape and connectivity. 

 

The community‟s opposition to the development of the Hepburn Heights bushland 

highlighted the inadequacy of the System Six study in achieving a comprehensive, 

adequate and representative system of reserves in the Perth metropolitan region.  The 

Hepburn Heights campaign raised awareness of urban biodiversity conservation issues, 

and promoted urban biodiversity policy development in Western Australia.  The Urban 

Bushland Strategy was released in 1995, followed by Perth‟s Bushplan in 1998, Bush 

Forever in 2000 and the Local Government Biodiversity Planning in 2004.  Today, all 

remaining bushland at Hepburn Heights and in the adjoining Pinnaroo Valley Memorial 

Park is protected within an „A‟ Class reserve, designated as a Bush Forever site. 
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8.3.2 Banksia Grove 

 

The aim was to provide affordable land and housing for approximately 25,000 people at 

Banksia Grove, with Homeswest taking the lead as the State government development 

agency at this case study site.  The Banksia Grove area was identified for urban 

development through Planning for the Future of the Perth Metropolitan Region (DPUD 

1987), in which the McHargian analysis of constraints to future urban development did 

not recognise the significance of native vegetation of the Spearwood dune system.  

However, the urban development proposal was assessed by the EPA at the relatively high 

level of Public Environmental Review, prior to amendments to the Environmental 

Protection Act which allowed environmental impact assessment of planning schemes.  

The EPA Bulletin providing advice and recommendations on the Banksia Grove urban 

development project demonstrated limited knowledge in the early 1990s of the 

representation of vegetation types in the Perth metropolitan region.  The 10% ecological 

threshold for the representation of ecological communities was later adopted in the Urban 

Bushland Strategy (Ministry for Planning 1995) and continues to inform urban 

biodiversity policy in Perth. 

 

The Ministerial conditions applied through the environmental impact assessment process 

for Banksia Grove recognised the importance of retaining native vegetation in open space 

areas.  Consequently, early versions of the Banksia Grove structure plan included a native 

vegetation plan that aimed to retain as much native vegetation as possible within public 

open space, and the urban ecology principle of connectivity between patches was 

particularly evident.  The inclusion of a Bush Forever site within the Banksia Grove area 

will result in the protection of approximately 42 ha within a Parks and Recreation reserve 

along the northern boundary of the case study site.  In response to the shortcomings of 

Bush Forever, including failure to achieve protection of 10% of the pre-European extent 

of Karrakatta Complex – Central and South, the City of Wanneroo developed a local 

biodiversity strategy which included a target for the retention of bushland within public 

open space at Banksia Grove.  The local biodiversity strategy target was included as a 

statutory provision in the Banksia Grove structure plan; however, implementation has 
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been limited due to difficult structure planning negotiations, which will result in the 

creation of smaller, narrower local bushland reserves. 

 

8.3.3 Neerabup Industrial Area 

 

The Neerabup Industrial Area (NIA) case study involved LandCorp as the State 

government development agency, with a major interest in providing strategic industrial 

land essential for employment within the northwest corridor of Perth.  Neerabup was 

identified as a future major industrial area through Planning for the Future of the Perth 

Metropolitan Region (DPUD 1987).  In a similar fashion to Banksia Grove, the 

McHargian analysis of constraints to future urban development did not recognise the 

site‟s natural areas as significant.  The land at Neerabup was rezoned to Industrial via a 

major amendment to the Metropolitan Region Scheme, prior to the 1996 amendments to 

the Environmental Protection Act.  The EPA provided public advice on the rezoning, 

which recommended that future development proposals be referred to the EPA for 

environmental impact assessment, due to the potential impact on areas of high regional 

conservation value.  However, none of the structure plans prepared for the NIA were 

referred to the EPA for environmental impact assessment. 

 

Despite the extensive occurrence of biodiversity features within the NIA, development 

planning for this site has not taken urban ecology principles into consideration.  During 

the structure planning process, the environmental agencies (CALM, DEP and DPI 

Environmental Planning Branch) encouraged LandCorp to undertake a flora and fauna 

assessment of the site.  Around the same time, Bush Forever identified two small sites 

affecting the NIA, which were proposed for implementation through Strategic NPS.  The 

WAPC offered to pre-fund the acquisition of the Bush Forever sites, on the basis that the 

costs could be recovered through a development contributions scheme involving all 

landowners within the NIA.  However, LandCorp was reluctant to support the Bush 

Forever recommendations.  Following the adoption of the agreed structure plan by 

Council and the WAPC, LandCorp commissioned flora and fauna surveys of the land 

owned by LandCorp and the City of Wanneroo, and the proposed road reserves.  Two 



 

 
146 

TECs were identified at various locations.  Furthermore, since the introduction of the 

Commonwealth Environment Protection and Biodiversity Conservation Act 1999, 

foraging habitat for the Carnaby‟s Cockatoo has become a real concern for urban 

development proposals, including at Neerabup.  The issues of threatened species and 

ecological communities have not yet been resolved, but it has been proposed that the 

Bush Forever site boundaries be modified in order to protect these biodiversity features 

within the NIA. 

 

8.4 LIMITATIONS AND OPPORTUNITIES 

 

The analysis of regional and local planning processes in the case studies for this thesis 

has highlighted limitations and opportunities of the Western Australian land use planning 

system to address urban biodiversity conservation.  These limitations and opportunities 

relate to the issues of (i) urban land use conflicts; (ii) ecological information; and (iii) 

conservation policy. 

 

8.4.1 Urban land use conflicts 
 

Metroplan, Network City and Directions 2031 have promoted Perth as a „green city‟ 

whilst also recognising that it is a sprawling city, necessitating improved efficiency of 

land use.  Land use conflicts were particularly evident in two of the case studies for this 

thesis – the Hepburn Heights development proposal generated an important debate on the 

use of urban land for housing versus bushland; whereas the Neerabup Industrial Area 

case study highlighted conflicts between biodiversity conservation, resource extraction, 

and industrial land to generate employment. 

 

The Metropolitan Region Scheme is a fundamental component of the Western Australian 

land use planning system, through which land may be zoned or reserved and acquired by 

the Government to provide for the community‟s needs.  The scheme has achieved 

protection of significant areas of land for Parks and Recreation, including natural areas 

designated as Bush Forever sites, which sets Perth apart from the other capital cities of 

Australia.  The zoning system aims to provide certainty of future land uses; however, it 
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can also be inflexible in responding to changing community expectations, improved 

scientific understanding, and increasing statutory requirements for biodiversity 

protection. 

 

As urban zoning is practically irreversible, it is important that land is designated 

appropriately.  Simply identifying land for future urban in regional planning strategies 

can compromise the land for possible alternative uses.  The designation of future urban 

land at the case study sites occurred many years in advance of development.  However, at 

the time of land zoning, limited information was available to adequately assess 

environmental constraints. 

 

There is potential for conflicts when the State government performs the dual role of land 

developer and land use decision maker.  The State government has a keen interest in 

providing land for housing and employment to accommodate the growing metropolitan 

population, whilst also protecting important natural resources on which the city depends.  

In order to provide for the projected half million additional people within the Perth 

metropolitan region over the next 20 years, it is likely that the State government‟s 

planning agency will focus on the protection of natural areas specifically protected under 

legislation or statutory policy, which will be at the expense of many local natural areas. 

 

8.4.2 Ecological information 
 

The EPA has an important role in the land use planning process, in providing strategic 

advice and undertaking formal assessments of rezoning and development proposals.  

Amendments to the Environmental Protection Act in 1996 have provided for the 

environmental impact assessment of planning schemes and amendments.  However, this 

process is dependent on the availability of information for the EPA to adequately assess 

impacts at the local and regional scales.  More recently, the impact of urban development 

on threatened species listed under the Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999 has emerged as a significant issue for land use 

planning, and is also limited by the availability of information. 
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The importance of ecological information in influencing urban design was evident in all 

case studies.  Where significant biodiversity features were identified at Hepburn Heights, 

Banksia Grove and the Neerabup Industrial Area, the development plans were modified 

to ensure the retention of these natural areas, particularly in the case where biodiversity 

features are protected under legislation or statutory policy.  Comprehensive surveys of 

vegetation, flora and fauna, undertaken early in the development planning process, can 

provide useful information to assist in planning for biodiversity conservation outcomes.  

Conversely, if ecological surveys are undertaken late in the planning process, it is 

possible that the identification of significant biodiversity features will delay development 

approvals – as is the case for the Neerabup Industrial Area.   

 

The case study analysis also identified criteria that should be used to evaluate the 

performance of structure plans in dealing with biodiversity – namely, whether the 

structure plan: (i) refers to the regional and local planning context, relevant legislation 

and policies, and key information sources; (ii) identifies biodiversity features on maps; 

(iii) discusses the implications of biodiversity features for land use planning; and (iv) 

provides appropriate recommendations for biodiversity conservation and further 

investigations required. 

 

8.4.3 Conservation policy 
 

Recommendations of the System Six report, and more recently Bush Forever, have been 

viewed in land use planning as complete solutions for conservation in the Perth 

metropolitan region.  However, changing community expectations and scientific 

understanding of biodiversity has meant that neither of these strategies has given 

complete certainty of conservation requirements.  This was evidenced in Banksia Grove 

and the Neerabup Industrial Area, which contain Bush Forever sites yet require the 

retention of additional bushland, to achieve representation of vegetation complexes and 

protection of threatened ecological communities and threatened species habitat.  When 

structure planning commenced for the case studies in the late 1980s, the conservation 
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significance of the bushland at each site was debated.  Now, all of the case study sites 

contain Bush Forever areas, demonstrating the regional significance of the bushland at 

these locations.  Many local natural areas that exist outside Bush Forever sites also meet 

criteria for regional significance, and are the focus of local biodiversity strategies being 

prepared by local governments. 

 

8.5 CONCLUSION 

 

This thesis has contributed to the understanding of policies and processes relating to 

urban biodiversity conservation, specifically in the context of Perth, Western Australia.  

The thesis has demonstrated that urban planning and policy at the State and regional 

scales has evolved in response to the international, national and local agendas to improve 

biodiversity conservation outcomes.  Urban ecology principles relating to the theory of 

island biogeography, metapopulation theory and ecological thresholds have been 

incorporated into national and State policies, and have influenced urban planning and 

conservation initiatives for the Perth metropolitan region and at individual case study 

sites in Perth‟s northwest corridor.  The analysis of regional and local planning presented 

in this thesis has highlighted limitations and opportunities of the Western Australian land 

use planning system to address urban biodiversity conservation. 

 

The impacts of urban development are widespread and long-lasting, so it is crucial that 

biodiversity considerations are adequately addressed through land use planning 

processes.  The Western Australian planning system provides a strong framework for the 

conservation of biodiversity in urban areas.  The future success of biodiversity 

conservation depends on the improved knowledge, skills and commitment of State and 

local governments to address this important natural resource management issue through 

land use planning. 
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A:2a) Stephenson-Hepburn 1955: Soil Classification and Vegetation 

 



 

 

 

A:2b) Stephenson-Hepburn 1955: Land Availability 

 



 

 

 

A:2c) Stephenson-Hepburn 1955: Land Use Survey 



 

 

 

A:2d) Stephenson-Hepburn 1955: Development Proposals 



 

 

 

A:3) Corridor Plan 1970 



 

 

 

A:4a) Planning Structure for the North West Corridor 1977:  

Structure Plan 

 

 

 



 

 

 

 

A:4b) Planning Structure for the North West Corridor 1977:  

Regional Open Space 

 

 

 



 

 

 

 

A:4c) Planning Structure for the North West Corridor 1977:  

Industrial Areas 

 

 

 



 

 

 

A:4d) Planning Structure for the North West Corridor 1977:  

Draft Structure Plan 

 



 

 

A:5a) Planning for the Future of the Perth Metropolitan Region 1987: 

Preferred Strategy 

 

 



 

 

 

A:5b) Planning for the Future of the Perth Metropolitan Region 1987: 

Existing and Proposed Regional Open Space 

 

 



 

 

 

A:5c) Planning for the Future of the Perth Metropolitan Region 1987: 

Composite Constraints Map 

 

 



 

 

 

A:5d) Planning for the Future of the Perth Metropolitan Region 1987: Existing 

Vegetation Constraints 

 

 



 

 

 

A:6a) Metroplan 1990: Metropolitan Strategy 

 



 

 

 

A:6b) Metroplan 1990: Urban Expansion Areas 

 

 



 

 

 

A:7) North West Corridor Structure Plan 1992 

 

 

 

 

 

 

 



 

 

 

A:8) Network City Framework 2004 

 

 

 



 

 

 

A:9) Directions 2031 Draft Spatial Framework 2009 

 

 



 

 

 

A:10) System Six Recommendation Areas 1983 

 

 



 

A:11) Urban Bushland Strategy Criteria 1995 

 

 

 

Regionally significant 

 

 

Locally significant 

*Example of regional vegetation type which is 

threatened or poorly reserved or a site with 

special value for flora or fauna conservation 

One of the better examples of a local 

vegetation type 

*Having considerable biodiversity or supports 

a population of Declared Rare Flora, priority 

listed flora or threatened fauna 

Having biodiversity value but unlikely to 

include Declared Rare Flora.  May include 

geographically significant species at the limit 

of their range. 

*Vegetation in good condition or better.  

Threatened vegetation types may be 

regionally significant even if in poor 

condition. 

Vegetation may be in poor condition but if 

poor, capable of regeneration. 

*Usually greater than 20 ha but may be 

smaller in the case of threatened or poorly 

reserved vegetation types, or areas with 

special significance for other purposes. 

Ideally greater than 4 ha but smaller areas 

may be of significance depending on how 

much remains in the locality. 

Suitable for passive recreation by people 

from both within and beyond the locality. 

Suitable for passive recreation by the local 

community. 

Regional use or potential for scientific or 

educational study. 

Use or potential for use by local schools. 

Having cultural heritage values of a regional 

or greater significance. 

Having local heritage value. 

Regular shape is desirable unless the area 

functions as a significant corridor linking 

other remnants. 

Shape not critical but remnant should be 

capable of ongoing management. 

* denotes essential criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

A:12) Bushplan Sites 1998 

 

 



 

 

 

A:13) Bush Forever Sites 2000 

 

 



APPENDIX B: HEPBURN HEIGHTS 

 

 

1) Proposed Hepburn Heights Structure Plans 1987-1988 

2) Open Letter to Residents from LandCorp 

3) Revised Hepburn Heights Development Plans 1992 

4) LandCorp Pamphlet on Hepburn Heights Development 

5) Hepburn Heights Public Open Space Management Plan 1993 Vegetation Map 

6) Vegetation and Proposed Public Open Space 

7) National Trust of Australia (WA) Media Release 

a) Classification of Hepburn Heights Bushland 

b) Urban Bushland Policy Workshop 

8) Wanneroo Times – Housing Versus Bushland Debate 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B:1) Proposed Hepburn Heights Structure Plans 1987-1988 

(Source: Hepburn Woodlands Preservation Group archives) 



 

 

B:2) Open Letter to Residents from LandCorp 

(Source: Lloyd & Marwick 2009) 

 

 

 

 

 



 

 

B:3) Revised Hepburn Heights Development Plans 1992 

(Source: Lloyd & Marwick 2009) 



 

 

 

 

B:4) LandCorp Pamphlet on Hepburn Heights Development 

(Source: Hepburn Woodlands Preservation Group archives) 

 

 



 

 

 

B:5) Hepburn Heights Public Open Space Management Plan 1993 

Vegetation Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

B:6) Vegetation and Proposed Public Open Space 

(Source: Hepburn Woodlands Preservation Group archives) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

B:7a) National Trust of Australia (WA) Media Release: 

Classification of Hepburn Heights Bushland 

(Source: Hepburn Woodlands Preservation Group archives) 

 

 

 



 

 

 

B:7a) National Trust of Australia (WA) Media Release: 

Urban Bushland Policy Workshop 

(Source: Hepburn Woodlands Preservation Group archives) 

 

 

 



 

 

B:8) Wanneroo Times – Housing Versus Bushland Debate 

(Source: Hepburn Woodlands Preservation Group archives) 



APPENDIX C: BANKSIA GROVE 

 

 

1) East of Joondalup Urban Development Concept 1992 

2) Neerabup Structure Plan 1999 – Remnant Vegetation Plan 

3) Modified Neerabup Structure Plan 1999 

4) Revised Banksia Grove Structure Plan 2001 

5) Banksia Grove Local Structure Plan 2008 

a) Structure Plan Map 

b) Retained Bushland Plan 

6) Public Environmental Review 1992 – Vegetation Map 

7) Proposed Bushplan Site 295 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

C:1) East of Joondalup Urban Development Concept 1992 

 



 

 

 

C:2) Neerabup Structure Plan 1999 – Remnant Vegetation Plan 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

C:3) Modified Neerabup Structure Plan 1999 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

C:4) Revised Banksia Grove Structure Plan 2001 

(Source: City of Wanneroo Town Planning Archives) 

 

 

 

 

 

 

 

 

 

 

 



 

 

C:5a) Banksia Grove Local Structure Plan 2008 – Structure Plan Map 

 

C:5b) Banksia Grove Local Structure Plan 2008 – Retained Bushland Plan 



 

 

 

C:6) Public Environmental Review 1992 – Vegetation Map 

 

 

 



 

 

C:7) Proposed Bushplan Site 295 

(Source: Bush Forever Archives, DEC Science Library, Woodvale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX D: NEERABUP INDUSTRIAL AREA 

 

1) Flynn Drive Industrial Area District Structure Plan 1995 

a) Structure Plan 

b) Vegetation Map 

2) Flynn Drive Structure Plan 1999 

a) Structure Plan 

b) Vegetation Map 

c) Recommended Conservation Areas 

3) Neerabup Industrial Area Structure Plan Review 1999 

4) Neerabup Industrial Area Structure Plan 2001 

a) Structure Plan 

b) Bush Forever Sites 

5) Neerabup Industrial Area Agreed Structure Plan 2005 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

D:1a) Flynn Drive Industrial Area District Structure Plan 1995 

 

 

D:1b) Neerabup Industrial Area Structure Plan 1995: Vegetation Map 



 

 

D:2a) Flynn Drive Structure Plan 1999 

 

 

 

 

 



 

 

 

D:2b) Flynn Drive Structure Plan 1999: Vegetation Map 

 

 

 

 



 

 

 

D:2c) Flynn Drive Structure Plan 1999: Recommended Conservation Areas 

 

 

 



 

 

D:3) Neerabup Industrial Area Structure Plan Review 1999 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

D:4a) Neerabup Industrial Area Structure Plan 2001 

 

 

 

D:4b) Neerabup Industrial Area Structure Plan 2001: Bush Forever Sites 

 

 

 



 

 
 

D:5) Neerabup Industrial Area Agreed Structure Plan 2005 
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