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Disclaimer 

 

Natural Area Consulting (NAC) have prepared this report for the sole use of the Client and 
for the purposes as stated in the agreement between the Client and NAC under which this 
work was completed. This report may not be relied upon by any other party without the 
express written agreement of NAC. 
  

NAC has exercised due and customary care in the preparation of this document and has not, 

unless specifically stated, independently verified information provided by others. No other 

warranty, express or implied is made in relation to the contents of this report. Therefore, 

NAC assumes no liability for any loss resulting from errors, omission or misrepresentations 

made by others. This document has been made at the request of the Client. The use of this 

document by unauthorised third parties without written permission from NAC shall be at 

their own risk, and we accept no duty of care to any such third party. 

 

Any recommendations, opinions or findings stated in this report are based on circumstances 

and facts as they existed at the time NAC performed the work. Any changes in such 

circumstances and facts upon which this document is based may adversely affect any 

recommendations, opinions or findings contained in this document. 

 

No part of this document may be copied, duplicated or disclosed without the express 

written permission of the Client. 
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Executive Summary 
 

The need for Natural Area Management Plans has been highlighted in the City of Joondalup 

Biodiversity Action Plan 2009-2019 and the Coastal Foreshore Management Plan 2014 ς 

2024 has been designed to complement that document. The Coastal Foreshore 

Management Plan 2014 ς 2024 is intended to be an overarching management plan for the 

City of Joondalup coastal foreshore reserve (Ψcoastal foreshore reserveΩ) to broadly guide 

management in the longer term, with the expectation that local management plans will be 

developed for discrete portions in the future. It is considered that the local management 

plans will allow vegetation condition maps to be compared with the maps contained within 

the Coastal Foreshore Management Plan 2014-2024. It is recognised that any management 

activities undertaken within the coastal foreshore reserve will be prioritised in accordance 

with management aims and City resources.  

 

The coastal foreshore reserve within the City of Joondalup represents a significant area of 

coastal heath vegetation on limestone and both Quindalup and Spearwood dunes. Portions, 

such as Iluka and the Ocean Reef Marina sites are reasonably intact and somewhat unique 

due to the amount of vegetation that has been reserved, along with the presence of a 

diverse array of flora. Accordingly, a number of locations have been recommended for 

continued or inclusion as conservation areas. The vegetation condition assessment indicated 

that 0.2% of the foreshore reserve was in excellent condition, 33.8% in very good condition, 

48.2% in good condition, 13.3% in a degraded condition and 4.5% in a completely degraded 

condition.  

 

The City faces a number of management issues associated with the coastal foreshore 

reserve and each have been discussed. Where appropriate, an indication of best practice 

management has also been provided. Key management issues revolve around human use 

and retention of natural values in the longer term. It is recommended that priorities for 

implementation focus on designated conservation areas (e.g.: Iluka, Mullaloo, Ocean Reef), 

then areas that are heavily used for recreation and other purposes (e.g.: Burns Beach, 

Pinnaroo Point), then other areas.  Threatening processes, management strategies and 

recommendations are provided in Section 5, with suggested priorities provided in Section 6.  

 

¢ƘŜ ǿƻǊƪ ƻŦ ΨCǊƛŜƴŘǎ ƻŦΩ ƎǊƻǳǇǎ ǿƛǘƘƛƴ ǘƘŜ coastal foreshore reserve is important, and their 

contribution is acknowledged. Like the City, their aim is to improve the environmental and 

ecological values of the foreshore, thus the work they undertake supplements that of the 

CityΦ Lǘ ƛǎ ŀƭǎƻ ƴŜŜŘǎ ǘƻ ōŜ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ ǘƘŜ ΨCǊƛŜƴŘǎΩ ƎǊƻǳǇǎ ǿƻǊƪ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ 

very degraded or in poor condition due to ongoing impacts and which might not be 

immediately targeted by the City for various reasons including conservation ratings or 

resource priorities, as well as areas in good condition. 
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1.0 Introduction 
 

1.1 Background 

¢ƘŜ /ƛǘȅ ƻŦ WƻƻƴŘŀƭǳǇ όΨǘƘŜ /ƛǘȅΩύ ƛǎ ǎƛǘǳŀǘŜŘ ŀƭƻƴƎ ǘƘŜ {ǿŀƴ /ƻŀǎǘŀƭ tƭŀƛƴΣ ол ƪƛƭƻƳŜǘǊŜǎ ŦǊƻƳ 

the Perth Central Business District. The City covers an area of 96.5 kilometres which 

encompasses a diverse range of natural areas including 17 kilometres of coastal foreshore, a 

chain of wetlands and a variety of bushland ecosystems (Figure 1ύΦ ¢ƘŜ /ƛǘȅΩǎ ǎƻǳǘƘŜǊƴ 

boundary is located approximately 16 kilometres from the Perth Central Business District, 

and is bounded by the City of Wanneroo to the east and north, the City of Stirling to the 

south, and the Indian Ocean to the west.  

 

There are a number of regionally, nationally and internationally significant natural areas 

located within the City including the Yellagonga Regional Park, the Marmion Marine Park, 

the Neerabup National Park and a number of Bush Forever sites which contain species of 

high conservation value. The City of Joondalup is committed to conserving and enhancing 

ǘƘŜ /ƛǘȅΩǎ ƴŀǘǳǊŀƭ ŀǎǎŜǘǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƭƻƴƎ ǘŜǊƳ ǇǊƻǘŜŎǘƛƻƴ ƻf the environment for future 

generations.  

 

1.2 Natural Area Management Plans 

The City is developing Natural Areas Management Plans to provide strategic ongoing 

ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ /ƛǘȅΩǎ ƴŀǘǳǊŀƭ ŀǊŜŀǎ ŀƴŘ ǇǊƻǘŜŎǘ ƴŀǘƛǾŜ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ŜŎƻǎȅǎǘŜƳǎΦ  

Environmental threats have the potential to degrade natural areas and reduce biodiversity 

values. Environmental threats addressed in the Coastal Foreshore Management Plan 2014 ς 

2024 include weeds, plant diseases, fire, non-native fauna species, human impacts and 

access and infrastructure. Natural Areas Management Plans describe the potential 

environmental impacts and risks of activities and environmental threats in natural areas and 

the associated management strategies that are implemented to minimise potential impacts. 

 

1.3 Study Area 

The study area for the Coastal Foreshore Management Plan 2014 ς 2024 is the 17 km of 

coastal foreshore reserve that extends from Burns Beach in the north, south to the boundary 

of the City of Stirling at Beach Road, Watermans Bay (Figure 1). The foreshore extends 

inwards from the coast through a series of vegetated dunes, generally to the first road 

running parallel to the coast. It varies in width between the coast and the major road(s) 

running parallel to the coast. The reserve area is approximately 206.5 ha. It includes the 

following sections of coast: 

¶ Burns Beach foreshore 

¶ Iluka foreshore 

¶ Ocean Reef foreshore 

¶ Mullaloo foreshore 
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¶ Whitfords Nodes Kallaroo 

¶ Whitfords Nodes Hillarys 

¶ Sorrento foreshore  

¶ Marmion foreshore. 

 

The coastal foreshore reserve is vested with and managed by the City of Joondalup. The 

coastal foreshore reserve is an important regional resource and receives many visitors 

accessing various locations on a daily basis. The coastal foreshore reserve areas are under 

pressure from urban activities, particularly recreational and other users, and will continue to 

do so as population within the City increases. Thus, in order to manage these pressures and 

maintain their environmental and other values, it is necessary to review current conditions 

at the site, management practices, and suggest how they can be managed in the longer 

term.   

 

1.4 Purpose 

The purpose of the Coastal Foreshore Management Plan 2014 - 2024 is to: 

¶ provide information to assist the City of Joondalup in prioritising maintenance schedules 

by outlining the current physical and management context of the coastal foreshore 

reserve within the City of Joondalup 

¶ ƎǳƛŘŜ ǘƘŜ ŦǳǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ /ƛǘȅΩǎ  /ŀǇƛǘŀƭ ²ƻǊƪǎ tǊƻƎǊŀƳ 

¶ identify areas within the coastal foreshore reserve that are considered to have the 

highest conservation values, giving consideration to natural features including landform, 

flora and fauna, along with cultural values 

¶ outline management issues apparent at various locations of the coastal foreshore reserve 

and suggest management strategies to manage those in the short to medium term 

¶ identify current best practice management practices that can be implemented by the City 

¶ increase opportunities for grant funding by having a detailed schedule of projects 

¶ provide guidance to City employees, contractors and Friends groups operating within the 

coastal foreshore reserve.  

The plan is designed to provide overarching management direction for the coastal foreshore 

reserve, with individual management plans to be developed for discrete sections in the 

future.   
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Figure 1: Site location and boundary, Coastal Foreshore Reserve 
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1.5 Aims and Objectives 

The aims of the Coastal Foreshore Management Plan 2014 ς 2024 are to: 

¶ establish a baseline description of the environment to guide future environmental 

planning and recommended management actions 

¶ outline key environmental threats and management strategies to minimise impact and 

protect conservation and recreation values 

¶ outline management actions to address key threats including monitoring and reporting. 

The objective of the Coastal Foreshore Management Plan 2014 ς 2024 is to provide 

mechanisms to protect and enhance biodiversity values of the natural area whilst 

maintaining appropriate community access and awareness of the natural area. 

 

1.6 Strategic Context 

To ensure the Coastal Foreshore Management Plan 2014 ς 2024 complements other 

management initiatives, relevant legislation; policies, guidelines and documents were 

reviewed and are briefly detailed below.  

 

1.6.1 Local Government 

Strategic Community Plan 

The City of Joondalup Strategic Community Plan 2012-2022 highlights the focus on 

ǇǊŜǎŜǊǾŀǘƛƻƴΣ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ /ƛǘȅΩǎ ƴŀǘǳǊŀƭ ŀǎǎŜǘǎ ŀƴŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ 

of engaging with the community and regional stakeholders.  

 

Environment Plan 

The City of Joondalup Draft Environment Plan 2014ς2019 provides strategic direction in the 

delivery of environmental initiatives within the City of Joondalup. 

 

Biodiversity Action Plan 

The City of Joondalup Biodiversity Action Plan 2009 ς 2019 ǇǊƻǾƛŘŜǎ ŘƛǊŜŎǘƛƻƴ ŦƻǊ ǘƘŜ /ƛǘȅΩǎ 

biodiversity management activities and details the development of individual Natural Area 

Management Plans as an action.   

 

The City of Joondalup Strategic Environmental Framework is outlined in Figure 2. 
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Figure 2: City of Joondalup Strategic Environmental Framework 

 
 

Local Biodiversity Program (formerly Perth Biodiversity Project) 

The City of Joondalup is one of 32 local governments participating in the Western Australian 

Local Governmenǘ !ǎǎƻŎƛŀǘƛƻƴΩǎ ό²![D!Ωǎύ [ƻŎŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ tǊƻƎǊŀƳΦ ¢ƘŜ ŀƛƳ ƻŦ ǘƘŜ [ƻŎŀƭ 

Biodiversity Program is to support local governments to effectively integrate biodiversity 

conservation into land use planning to protect and manage local natural areas.  

 

As part of the Local Biodiversity Program, the City of Joondalup assessed all natural areas 

from 2004 onwards using the ecological criteria of the Natural Area Initial Assessment 

template, resulting in a priority ranking of natural areas. The City of Joondalup assesses 

major conservation, high priority and medium priority natural areas approximately every 5ς7 

years using this assessment tool.  

 

Natural Area Initial Assessments include a desktop assessment and field survey and 

document information such as:  

¶ vegetation complexes  

¶ threatened or significant flora or ecological communities  

¶ structural plant communities  

¶ weed species  

¶ vegetation condition assessment  

¶ ecological criteria ranking;   

¶ a viability estimate 

¶ fauna species observed. 
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City of Joondalup District Planning Scheme No. 2 Schedule 5 

Planning for land use occurs under the District Planning Scheme No. 2. Schedule 5 (Clause 

5.3.1) of the District Planning Scheme lists places and objects having significance for the 

purpose of protection of the landscape or environment. No places within the coastal 

foreshore reserve are listed under Schedule 5 (Clause 5.3.1) of District Planning Scheme No. 

2.  

 

1.6.2 State Government 

Relevant Legislation, Policies and Documents 

 

Aboriginal Heritage Act 1972 

The Act makes provision for the preservation on behalf of the community of places and 

objects customarily used by or traditional to the original inhabitants of Australia or their 

descendants. 

 

Five registered Aboriginal heritage sites are located within the coastal foreshore reserve1. 

These are discussed further in Section 5.6.1.  

 

Agriculture and Related Resources Protection Act 1976 

The Act gives provision to declare plants and animals that are known to be a significant 

environmental threat and provides for the management, control and prevention of these 

declared plants and animals for the protection of agriculture and related resources.   

 

One declared plant, the One-leaf Cape Tulip (Moraea flaccida), has been recorded in the 

coastal foreshore reserve2.  The One-leaf Cape Tulip and other weeds are discussed further 

in Section 5.1.2.  

 

Bush Fires Act 1954 

The Act makes provision for diminishing the dangers resulting from bush fires and for the 

prevention, control and extinguishment of bush fires. 

 

Cat Act 2011 

The Act makes provision for the control and management of cats and promotes and 

encourages the responsible ownership of cats.  

 

                                                      
1
 Department of Indigenous Affairs, 2011 

2
 Department of Agriculture and Food, 2013 
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Environmental Protection Act 1986 

The Act provides authority to the Environmental Protection Authority (EPA) for the 

prevention, control and abatement of pollution and environmental harm, for the 

conservation, preservation, protection, enhancement and management of the environment 

in Western Australia. 

 

Heritage of Western Australia Act 1990 

The Act provides for and encourages the conservation of places which have significance to 

the cultural heritage in the State. There are no listings for any location within the coastal 

foreshore reserve on any State or Federal cultural heritage inventory or register. 

 

Wildlife Conservation Act 1950 

The Act provides the statute relating to conservation and legal protection of flora and fauna. 

Six fauna species listed under the Wildlife Conservation Act 1950 are considered to either 

use or possibly use the coastal foreshore reserves these being3: 

¶ Black-striped Snake (Neelaps calonotos) (reptile) ς (Priority 3) 

¶ /ŀǊƴŀōȅΩǎ /ƻŎƪŀǘƻƻ ό/ŀƭȅǇǘƻǊƘȅƴŎƘǳǎ ƭŀǘƛǊƻǎǘǊƛǎύ όōƛǊŘύ ς (Threatened) 

¶ Carpet Python (Morelia spilota subsp. imbricata) (reptile) ς (Specially protected fauna) 

¶ Peregrine Falcon (Falco peregrinus) (bird)- (Specially protected fauna) 

¶ Shield-backed Trapdoor Spider (Idiosoma nigrum) (invertebrate) ς (Threatened) 

 

²! tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ ά.ǳǎƘ CƻǊŜǾŜǊέ {ǘǊŀǘŜƎȅ нллл 

The Strategy identifies regionally significant bushland in the Perth Metropolitan Region to be 

retained, managed and protected forever. 

 

Portions of the coastal foreshore reserve are listed as Bush Forever site 325 (coastal strip 

from Burns Beach to Hillarys).  Significant flora species include4: 

¶ Acacia xanthina 

¶ Allocasuarina lehmanniana 

¶ Alyogyne huegelii var. glabrescens 

¶ Callitris preissii 

¶ Eucalyptus foecunda 

¶ Hibbertia spicata subsp. leptotheca 

¶ Kennedia coccinea 

¶ Melaleuca cardiophylla 

¶ Marianthus paralius (Threatened) 

¶ Plantago exilis. 

                                                      
3
 Department of Parks and Wildlife 2013b 

4
 Government of Western Australia, 2000 
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These are discussed further in Section 5.1.1. 

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

The State Planning Policy 2.8 ς Bushland Policy for the Perth Metropolitan Region aims to 

provide direction and an implementation framework that will ensure bushland protection 

and management issues in the Perth Metropolitan Region are appropriately addressed and 

integrated with broader land use planning and decision-making.  

 

Environmental Weed Strategy for Western Australia 1999 

The Department of Conservation and Land Management (CALM) developed an 

Environmental Weed Strategy for Western Australia (WA) (1999). The Strategy prioritises 

1,350 weed species using the criteria of invasiveness, distribution and environmental 

impacts to rate weeds as high, moderate, mild or low priority. High ratings were issued to 34 

weed species. 

 

The coastal foreshore reserve contains eight weeds rated in the Environmental Weed 

Strategy for WA ŀǎ ΨƘƛƎƘ ǇǊƛƻǊƛǘȅΩ5. These are discussed further in Section 5.1.2. 

 

1.6.3 Federal Government 

Environment Protection and Biodiversity Act 1999 

The Act provides for the protection of the environment and the conservation of biodiversity, 

and for related purposes. 

 

Five Environment Protection and Biodiversity Conservation (EPBC) Act 1999 listed species 

have been recorded in or as having the potential to occur within the coastal foreshore 

reserve6,7: 

¶ Carnaby's Black Cockatoo (Calyptorhynchus latirostris) ς Endangered 

¶ Fork-tailed Swift (Apus pacificus) ς Migratory 

¶ Osprey (Pandion haliaetus) ς Migratory  

¶ Rainbow Bee-eater (Merops ornatus) - Migratory 

¶ White-bellied Sea Eagle (Haliaeetus leucogaster) ς Migratory.  

These are discussed further in Section 5.4.1.  

 

!ǳǎǘǊŀƭƛŀΩǎ .ƛƻŘƛǾŜǊǎƛǘȅ /ƻƴǎŜǊǾŀǘƛƻƴ {ǘǊŀǘŜƎȅ нлмл-2030 

The Strategy aims to protect biological diversity and maintain ecological processes and 

systems. 

 

                                                      
5
 Department of Conservation and Land Management, 1999 

6
Western Wildlife, 2008   

7
 DSEWPaC, 2011 
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National Weeds Strategy 1997 

The National Weeds Strategy provides a strategic framework for managing weeds at a 

national level. As part of the implementation of the National Weeds Strategy, 32 Weeds of 

National Significance (WONS) are identified as nationally agreed priority plant species for 

control and management based on the criteria of invasiveness and impact characteristics, 

potential and current area of spread and economic, environmental and social impacts. The 

coastal foreshore reserve contains no known Weeds of National Significance. 

 

1.6.4 International Conventions or Listings 

International Union for Conservation of Nature (IUCN) Red List of Threatened Species 

¢ƘŜ L¦/b wŜŘ [ƛǎǘ ƻŦ ¢ƘǊŜŀǘŜƴŜŘ {ǇŜŎƛŜǎϰ ǇǊƻǾƛŘŜǎ ǘŀȄƻƴƻƳƛŎΣ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ŀƴŘ 

distribution information on plants and animals that have been globally evaluated using the 

IUCN Red List Categories and Criteria. One endangered IUCN Red List species has been 

recorded for the coastal foreshore reserve, namely the /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-Cockatoo 

(Calyptorhynchus latirostris). 

 

1.6.5 Consultation 

During preparation of the Coastal Foreshore Management Plan 2014 - 2024, consultation 

occurred with representatives from the following organisations: 

¶ City of Joondalup 

¶ Joondalup Community Coast Care Forum 

¶ Mullaloo Beach Community Group 

¶ Friends of North Ocean Reef and Iluka Foreshore. 

  

1.6.6 Land Tenure and Vesting  

The City of Joondalup is responsible for the active management for the majority of the 

coastal foreshore reserve, which is reserved as Foreshore Coastal Reserve ς Parks and 

Recreation. Exclusions are: 

¶ Marmion Marine Park areas that interface with foreshore reserve 

¶ Water Corporation land where the outlets from the Beenyup Waste Water Treatment 

Plant are located near the Ocean Reef Marina, and 

¶ Hillarys Boat Harbour, which is owned by the State Government and managed by the 

Department of Transport.  
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2.0 Description of the Environment 
Ecosystems are made up of a series of living and non-living components that strongly 

influence the communities that will exist at a particular location. The Swan Coastal Plain is a 

series of sand dunes that have built up over time, with the current coastline largely being 

characterised by the Quindalup Dune System. This system comprises a series of dune 

landforms of varying heights, with the youngest immediately adjacent to the coast and the 

oldest further inland adjacent to the Spearwood Dune System.  

 

The width of the coastal foreshore reserve varies along its length according to prevailing 

conditions. Accordingly, ecosystems existing within the coastal foreshore reserve exhibit 

vegetation and fauna communities that have a close association with the soils, their location 

within the dune system and the prevailing conditions experienced.  

 

2.1 Regional Context  

The City of Joondalup is located in the northern portion of the Perth sub-region of the Swan 

Coastal Plain bioregion as described in the Interim Biogeographical Regionalisation of 

Australia (IBRA). The Swan Coastal Plain is a low coastal plain primarily characterised by a 

series of dunal formations extending to the Darling Scarp. According to Mitchell, Williams 

and Desmond8, the Perth sub-region is characterised as having: 

¶ colluvial and aeolian sands 

¶ alluvial river flats 

¶ coastal limestone 

¶ Jarrah-Banksia woodlands on marine dunes. 

 

2.2 Physical Environment 

2.2.1 Geology, Soils and Landform 

Soils of the Swan Coastal Plain 
The coastal foreshore reserve is situated within the City of Joondalup, which is located on 
the Swan Coastal Plain. The majority of the soils of the Swan Coastal Plain are formed by 
material deposited by rivers and wind. A series of dune systems has been formed with the 
youngest dunes being the Quindalup Dunes nearest the coast, followed by the Spearwood 
Dunes and the oldest Bassendean Dunes are farthest from the coast (Figure 3) 
 
The geology of the coastal foreshore reserve is dominated by the Quindalup Dune System, 

the youngest of the aeolian dune systems associated with the Swan Coastal Plain. It is 

characterised by unconsolidated white calcareous sands that form a series of parabolic and 

nested parabolic dunes and relict cuspate beach-ridge plains (e.g.: Whitfords, Burns Beach)9.  

To the east of the Quindalup Dune System lie the older Spearwood dunes, a series of three 

dune lines that are characterised by deep yellow sands and calcarenite deposits made up of 

                                                      
8
 Mitchell, Williams and Desmond, 2002 

9
 Gozzard, 2007 
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broken fossil shell and quartz sand collectively known as Tamala Limestone. Gozzard11 

ŘŜǎŎǊƛōŜǎ ǘƘŜ ŘǳƴŜǎ ŀǎ Ψƭŀrge-scale, convex, asymmetric, topographically irregular ridges that 

ǊŜŀŎƘ ƘŜƛƎƘǘǎ ƻŦ фр Ƴ ƛƴ ǇƭŀŎŜǎΦΩ  

 

The foredunes closest to the coast range in height from low foredunes to an average of 5 ς 

10 m. Higher dunes some 10 ς 20 m occur in areas where the foreshore reserve is wider, 

such as at Ocean Reef and Mullaloo.10  

 

In addition to the sandy dunes, the region includes a series of cemented coastal dunes made 

up of shallow marine and beach calcarenite deposits, with examples being the Marmion 

Angling and Aquatic Club area and south of Ocean Reef Marina11. Offshore reefs are also 

Tamala Limestone, and act to reduce the energy of waves reaching the shoreline. 

 

Two major soil types are found in the coastal foreshore reserves, namely soils associated 

with the Quindalup and the Spearwood dune systems. The Quindalup soils are generally 

loose, white calcareous sands with little organic matter present. They are associated with 

parabolic dunes of varying age, undulating landscapes within the dune system, and little soil 

profile development12.  

 

Soils associated with the Spearwood dunes are yellow and often incorporate areas where 

Tamala limestone occurs at the surface. The Spearwood dunes system is described by 

McArthur and Bartle12 as being:  

...low hilly to undulating terrain with a core of sandy limestone, capped by secondary 

calcite, overlain by siliceous sand, karst depressions with lakes, swamps and 

hydromorphic soils on the floors.  

Differing soil types are highlighted in Table 1. The potential for acid sulphate soils within the 

foreshore is considered to be very low to low14.  

 

Table 1: Soil Types, Joondalup Foreshore Reserve 

Soil Type Description 

Qu Presently unstable sand 

Q1 

Oldest Quindalup phase. Dunes or remnants with low relief; soils have organic staining 

to about 30 cm, overlying pale brown sand, and within definite cementation below one 

metre. 

Q2 

Second Quindalup phase. A complex pattern of dunes with moderate relief; soils have 

organic staining to about 20 cm, passing into pale brown sand; some cementation 

below one metre.  

Q3 
Third Quindalup phase. Steep irregular dunes with high relief; soils consist of loose sand 

with little surface organic staining and incipient cementation at depth. 

                                                      
10

 WA Atlas, 2012 
11

 Gozzard, 2007 
12

 McArthur and Bartle, 1980 
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Soil Type Description 

Q4 
Youngest Quindalup phase. Steep irregular dunes of loose pale brown sand with no soil 

profile development.  

Qp 

Undulating landscapes with deep calcareous sands overlying limestone; soils have dark 

grey-brown sand to about 50 cm and then pale brown sand; remnants of hummocks 

are often present. 

Qs 
Undulating landscapes with shallow calcareous sand over limestone and much rock 

outcrop.  

Sp 

Spearwood sand. Gently sloping to steep irregular banks of depressions; brown sandy 

surface over bright yellow-brown sand with limestone often within one metre; much 

limestone outcrop.  

Kls Bare limestone and shallow brown sandy soils over limestone 

Ky 
Karrakatta yellow sand (yellow phase). Grey-brown sandy surface passing into bright 

yellow sand and often with limestone within two metres 

(Source: McArthur and Bartle, 1980) 

 

Acid Sulphate Soils 
Acid sulphate soils are naturally occurring soils and sediments that contain iron sulphides. 

They are predominantly found in low-lying coastal wetlands and tidal flats and are harmless 

when left undisturbed. Exposure to air causes the iron sulphides in acid sulphate soils to 

react with oxygen and water producing iron compounds and sulphuric acid, which can lead 

to heavy metals being released into the surrounding environment13.   

 

!ŎƛŘ ǎǳƭǇƘŀǘŜ ǎƻƛƭǎ ŀǊŜ ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ ΨǇƻǘŜƴǘƛŀƭ ŀŎƛŘ ǎǳƭǇƘŀǘŜ ǎƻƛƭǎΩ όt!{{ύ ƻǊ ΨŀŎǘǳŀƭ ŀŎƛŘ 

ǎǳƭǇƘŀǘŜ ǎƻƛƭǎΩ ό!{{ύΦ tƻǘŜƴǘƛŀƭ ŀŎƛŘ ǎǳƭǇƘŀǘŜ ǎƻƛƭǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ƻȄƛŘƛǎŜŘ ōȅ ŜȄǇƻǎǳǊŜ ǘƻ ŀƛǊ 

whilst actual acid sulphate soils have been disturbed or exposed to oxygen and become 

acidic14.  

 

The risk of acid sulphate soils is based on their likelihood within soil profiles and has been 

mapped by the then Department of Environment and Conservation using available desktop 

information and limited ground-truthing within areas where intensive on-ground mapping 

and soil analysis work has been undertaken. This process e mapping has found that acid 

sulphate soils are not known or expected to occur within the coastal foreshore reserve on 

ǘƘŜ ōŀǎƛǎ ƻŦ ƻǊƛƎƛƴ ƻŦ ǘƘŜ ƎŜƻƭƻƎƛŎŀƭ ǳƴƛǘǎ ǇǊŜǎŜƴǘΣ ŘŜǇǘƘ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŘ ǇŀǊǘƛŀƭ ΨƎǊƻǳƴŘ 

truthiƴƎΩ ƻǊ ƻƴǎƛǘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ 

 

                                                      
13

 Department of Environment, 2004 
14

 Department of Environment and Conservation, undated 
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Figure 3: Soils of the Swan Coastal Plain (Department of Agriculture, 

2002)
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2.2.2 Hydrology 

Groundwater 

¢ƘŜ /ƛǘȅ ƻŦ WƻƻƴŘŀƭǳǇ ƛǎ ƭƻŎŀǘŜŘ ƻǾŜǊ tŜǊǘƘΩǎ ƭŀǊƎŜǎǘ ƎǊƻǳƴŘǿŀǘŜǊ ǎƻǳǊŎŜΣ ǘƘŜ DƴŀƴƎŀǊŀ 

groundwater system (Gnangara Mound). This system comprises four main aquifers:  

¶ superficial (shallow, unconfined)  

¶ Mirrabooka (deeper, semi-confined)  

¶ Leederville (deep, mostly confined)  

¶ the Yarragadee (deep, mostly confined).  

The Gnangara Mound extends across most of the superficial aquifer and refers to the 

watertable creating a mound shape (Figure 4). Groundwater levels in the superficial aquifer 

have been declining over recent years due to pressure from extraction and the impacts of 

climate change.15 

 

Figure 4:  Gnangara Groundwater System (Department of Water, n.d.) 

 
 

                                                      
15

 Department of Water, undated 
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Stormwater Drainage 
As development within the City of Joondalup has continued, the amount of stormwater that 

needs to be redirected from urban, built up areas has increased. Traditionally, drains have 

carried the stormwater to outlet pipes on the beach or in the dunes. As environmental 

awareness has increased, a number of impacts are known to be associated with this 

practice, including: 

¶ carrying of pollutants such as nutrients, heavy metals and microbiological species to 

beach areas where they can come into contact with people when swimming, and thus 

impacting on the recreational amenity in the vicinity of discharge sites  

¶ creating areas of erosion during larger rainfall and storm events at the outlet location 

¶ creating wetter areas in dunes that, depending on the frequency and intensity of rainfall 

events, can impact on vegetation at the site.  

As a result, the City has a policy of not allowing new drainage outlets in coastal and bushland 

areas16.  

 

Considerations for management include: 

¶ treating stormwater before discharge onto beach areas 

¶ reducing the potential for erosion at outlet locations 

¶ consider the continued appropriateness of discharging stormwater into dunes. 

 

Management Strategies 
Management strategies associated with stormwater drainage include the assessing of drain 

locations and what impacts may be occurring as a result of their presence. Where impacts 

are occurring, those drains should be upgraded to prevent further impacts. This could 

include the fitting of gross pollutant traps in the short term, and in the longer term 

undertaking a capital works program to ensure stormwater is treated before discharge. 

Investigations into the feasibility of reusing treated water for irrigation or aquifer recharge 

could also be investigated.  

 

Recommendations: 

It is recommended that:  

¶ current stormwater drain locations within the coastal foreshore reserve be evaluated 

with a view to assessing the current level of impact 

¶ the possibility of treating stormwater prior to discharge be assessed, and whether or not 

there are alternatives to ocean discharge, such as through the installation of gross 

pollutant traps 

¶ where impacts are known to occur, implementing an appropriate works program with the 

aim of preventing further degradation. 

                                                      
16

 City of Joondalup, 2012 
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Best Practice Management  
Best practice management for stormwater includes treating before discharge and looking at 

alternative uses rather than discharge. The latter is important in the context of a drying 

climate with decreased rainfall, as well as improving water efficiency and the Better Urban 

Water Management Framework17.   

 
2.2.3 Climate 

The City of Joondalup experiences a Mediterranean climate with dry, hot summers with an 

average daytime temperature of 31 oC and cool, wet winters with an average daytime 

temperature of 18 oC.  The average rainfall between 2002 and 2012 was 679 mm, with 

approximately 80% falling between May and September each year (Figure 5).18   

 

Figure 5: Average Rainfall and Temperature ς Perth Airport19 

 
 

                                                      
17

 WAPC and DPI, 2008 
18

 Bureau of Meteorology, 2013 
19

 Bureau of Meteorology, 2013 
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2.2.4 Vegetation 

Vegetation Complexes 
Vegetation complexes are classified by the soil and landforms contained in medium to large 

areas along the Swan Coastal Plain. Regional scale mapping shows the study area is classified 

as comprising areas of Quindalup Complex and Cottesloe Complex ς Central and South 

(Figure 6). The Cottesloe Complex Central ς South complex comprises a mosaic of Tuart 

Woodland and an open forest of Tuart-Jarrah-Marri on the deeper sands, with heaths on 

limestone outcrops20. The Quindalup Complex comprises two dunal vegetation alliances, the 

beach (strand) and foredune alliance and the mobile and stable dune alliance. Vegetation 

within these alliances can include low closed forests of Melaleuca lanceolata and Callitris 

preissii and an Acacia rostellifera scrub21. 

 

The State Government has established targets under Bush Forever21 which aims to protect 

at least 10% of each vegetation complex in the Perth metropolitan region to achieve a 

comprehensive representation of all the ecological communities originally occurring in the 

region22. The City of Joondalup portion of the pre-European extent of Cottesloe Complex ς Central 

and South in Perth and Peel was 9% (3,966 ha). Approximately 35% (15,251 ha) of this vegetation 

complex currently remains, with the City of Joondalup proportion being 2% (345 ha). For the 

Quindalup Complex, the City of Joondalup portion of the pre-European extent was 2436 ha, or 

approximately 25% of the Complex. Of this, approximately 306 ha remain within the City, or 3% of 

the overall pre-European extent of this vegetation complex.  

 

Vegetation Community Types 
Floristic Community Types (FCTs) are generally groups of flora species that consistently occur 

together. A large portion of the coastal foreshore reserve is recognised as Bush Forever site 

325 ς Coastal Strip from Burns Beach to Hillarys22. This site is recognised as incorporating 

vegetation complexes and floristic community types (FCT) associated with the Spearwood 

and Quindalup dunes, and are summarised in Table 2. Inferred floristic community types 

that were not sampled at the time of the Bush Forever listing are highlighted with an asterisk 

(*). Whilst FCTs can be a useful way of describing groups of flora species, vegetation 

communities are more commonly used to define plant communities. 

 

                                                      
20

 Heddle et al, 1980 
21

 Government of Western Australia, 2000 
22

 WALGA, 2010 
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Table 2:  Coastal Vegetation Complexes and Floristic Community Types 

Bush 

Forever ID 
Vegetation Complex Floristic Community Type 

325 

Spearwood dunes ς 

Cottesloe Complex ς 

central and south 

 

Quindalup complex 

*16 
Highly saline seasonal wetlands (Frankenia pauciflora 

low shrubland on Tamala limestone cliffs) 

27 Species-poor mallees and shrublands on limestone 

29a Coastal shrublands on shallow sands 

*29b Acacia shrublands on taller dunes 

*S11 
Northern Acacia rostellifera ς Melaleuca acerosa 

shrublands 

*S13 
Northern Olearia axillaris ς Scaevola crassifolia 

shrublands 

*S14 Spinifex longifolius grasslands and low shrublands 

(Source: Government of Western Australia, 2000) 
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Figure 6:  Vegetation Complexes, City of Joondalup 

 














































































































































































































































































































































