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Executive Summary 

This report discusses urban stormwater management in Perth, Western Australia (WA). It 

examines and assesses the stormwater management practices in Perth identifying strengths and 

weaknesses. This research was commissioned by the office of the Honourable Diane Evers as a 

part of the WA Parliamentary Research Program.  

The management of urban stormwater is an issue in almost all cities across the world, 

presenting both risks and opportunities. In Perth, the devices, practices and methods used to 

manage stormwater are varied, and depend primarily on two things. Firstly, on the period the 

suburb was built and the approach to urban design at that time. Secondly, on the nature of the 

soil on which the suburb is built and how quickly rain runoff can infiltrate into the ground. Of 

particular importance is the difference between the traditional approach to stormwater 

management, which utilizes pipes and drains to channel excess rain runoff out of developed 

areas, and Water Sensitive Urban Design, which emphasises the importance of exposed soils to 

facilitate natural infiltration. 

The main issues facing Perth’s stormwater management practices relate to water quality, 

ecosystem health, cultural and aesthetic values, financial cost, public health, water conservation 

and flood prevention. The relevant authorities, such as the Water Corporation, Department of 

Water and Environmental Regulation and Local Governments, employ a wide variety of policies 

and practices in order to effectively manage these issues. These include structural “hard” 

measures, such as drainage and filtration infrastructure, and non-structural “soft” measures 

including regulations and education. 
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While there are many critiques of Perth’s stormwater management practices, this report 

highlights weaknesses in the system that relate to poor water quality, ecosystem health and public 

health. It also highlights the major strengths that relate to water conservation, water quantity and 

flood prevention. The reasons for this are elaborated on in this report. Possible responses to the 

weaknesses are provided. Recommendations are made for: the introduction of more non-

structural controls; centralization of water quality management; and, increased monitoring of 

water quality in the Swan-Canning Estuary. 
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Chapter 1: Introduction 

This report discusses urban stormwater management in Perth, Western Australia. Stormwater is 

“water flowing over ground surfaces and in natural streams and drains as a direct result of 

rainfall over a catchment” (Department of Environment 2004, chpt 1, iv). Stormwater 

management relates to the “devices, practices or methods for removing, reducing, retarding or 

preventing targeted stormwater runoff constituents, pollutants and contaminants from reaching 

receiving waters and for reducing the volume of stormwater runoff” (Department of 

Environment 2004, chpt 11, 2). The management of stormwater has implications for the quality 

and quantity of water flowing into streams and drainage areas with consequences for ecosystem 

health, flood management, the hydrological cycle, the quality of life for local communities, and, 

in the context of climate change, management of what is increasingly being seen as a valuable 

resource (Department of Environment 2004, chpt 1, i). When stormwater is managed well it can 

yield many benefits, such as replenishing water sources and adding cultural and aesthetic value 

to local communities. However, if not managed well it can damage people and property and lead 

to the deterioration of natural ecosystems (Department of Environment 2004; WALGA 2014; 

Humphries 2019).  

In this report, a review of the available literature provides insights into the nature, 

strengths and weaknesses of Perth’s stormwater system, including the relevant effects of climate 

change. It seeks to answer the question: “What are the strengths and weaknesses of Perth’s 

stormwater management practices and how can they be improved?”  

A number of key issues and critiques of Perth’s stormwater management practices have 

been identified based on the literature. These issues and critiques relate to: 
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● Water quality and ecosystem health (Donn and Barren 2012; Humphries 2019) 

● Cultural and aesthetic values (WALGA 2019) 

● Financial cost (WALGA 2019) 

● Public health (Humphries 2019; Department of Health 2019) 

● Water conservation (Department of Water 2008) 

● Flood prevention (Risk Frontiers 2017) 

The literature review and a number of case studies are used to identify potential areas of 

improvement and make recommendations for improvements to policy, future management 

options and further research. 

This report is divided into three chapters. Chapter 1 provides an overview of Perth’s 

stormwater management practices and provides context for subsequent chapters. Chapter 2 

identifies and discusses the issues and critiques associated with Perth’s stormwater management 

practices. Chapter 3 concludes by making a final judgement about the strengths and weaknesses 

of Perth’s stormwater management practices as well as recommendations for further research 

and potential policy responses. Key definitions are provided here in order to enable the reader to 

familiarise themselves with stormwater terminology. A more comprehensive glossary is also 

provided at the end of the report. Key definitions include: 

● Stormwater: this report will primarily use the definition of stormwater provided by the 

Department of Environment (DoE) that describes it as: “water flowing over ground surfaces 

and in natural streams and drains, as a direct result of rainfall over a catchment. Stormwater 

consists of rainfall-runoff and any material (soluble or insoluble) mobilized in its path of 



 

 
7 

flow” Under this definition, stormwater will include not only rain runoff but also any 

material or pollutants it carries with it. 

● Runoff / rain runoff: runoff is defined by the DoE as “water that flows over the surface of a 

catchment area, including streams” rain runoff refers to all runoff resulting from rain, 

including both light rain and storms. 

● Drainage: is any infrastructure designed to drain water out of a catchment. Western 

Australia has a naturally high water table, therefore many of the city’s drainage systems are 

designed to manage both stormwater and excess groundwater simultaneously (Department 

of Environment 2004, chpt 1, i). Therefore, for the purposes of this report, drainage will refer 

to infrastructure designed to manage rain runoff or groundwater. 

● Management practices: when this report uses the phrase “stormwater management 

practices” it refers very broadly to all aspects of stormwater management including policy, 

physical drainage infrastructure, administration and urban design. 
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Chapter 1: Overview of Stormwater Management in Perth 

This chapter provides an overview of stormwater management practices in Perth, outlines the 

devices, practices and methods used, as well as the broader administration and implementation 

of stormwater management practices.  The historic and geographic context of Perth relevant to 

stormwater management is also outlined. 

Background 

Perth has a Mediterranean climate, experiencing cool wet winters and hot dry summers. 80% of 

the annual rainfall occurs between May and September (Donn and Barron 2012, 11). Climate 

change has affected Perth’s rainfall patterns, leading to lower average rainfall and more extreme 

peak events (Humphries 2010, 1-2). The fact that such a large portion of Perth’s rainfall falls in 

such a short amount of time, something that is only exacerbated by climate change, presents a 

challenge to policymakers given the high capacity requirements of stormwater management 

systems. 

Perth is characterised by the presence of the Swan Coastal Plain, a sandy strip of land that 

lies between the Indian Ocean and the Darling Ranges, stretching 30km North and South of the 

Swan Canning Estuary. The Plain is host to a shallow aquifer, one of Perth’s most important water 

resources (Donn and Barron 2012; Water Corporation 2019). The Swan Coastal Plain is significant 

as its sandy composition has a huge impact on the rate of infiltration (Locatelli et al. 2017, 525). 

Infiltration plays an important role in stormwater management, as rainwater only becomes runoff 

if the soil it falls on is at infiltration capacity (Department of Environment 2004; Locatelli et al. 

2017). The sandy soils of the Swan Coastal Plain allow water to infiltrate very quickly, reducing 
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rain runoff and the risk of pollution (Department of Environment 2004, chpt 2, 8). However, it 

also presents a unique challenge to policymakers in that the same stormwater management 

practices will not work across all WA. Other regions of WA have clay and loamy soils limiting 

the range of stormwater management option available (Locatelli et al. 2017, 527). 

Administration 

The main organization responsible for the management of stormwater in Perth is the Water 

Corporation, a state-owned company that operates under the direction of the Department of 

Water (Water Corporation. Corporate governance). The Water Corporation is responsible for the 

design, construction, operation and maintenance of over 2500km of drains (Water Corporation 

2019, 4) as well as 4km2 of compensations basins (Donn and Barren 2012, 13). However, despite 

their key role, the Water Corporation is only responsible for 40% of Perth’s urban drainage. Figure 

1 shows a map of the drainage network managed by the Water Corporation. The rest of the 

drainage network is predominantly handled by Local Government, whose networks often feed 

into the drains managed by the Water Corporation. The WA Department of Water regulates the 

entire network and provides direction (Water Corporation. Drainage). Regulation involves 

managing licenses, allocating water, and metering and measuring water (Department of Water 

and Environmental Regulations 2019). 

Infrastructure 

A comprehensive overview of the stormwater management in WA is provided in Chapter 2 of 

the “Stormwater Management Guide for Western Australia” by the Department of Water and 

Environmental Regulation (DWER). The guide details how the nature of Perth’s drainage 
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infrastructure is not uniform from suburb to suburb, and how approaches to stormwater have 

changed over time 

Historically, the focus of stormwater management has been preventing floods and 

lowering groundwater levels in order to enable urban development. In most of Perth’s older 

suburbs, including the central business district, the areas are made up almost entirely of 

impervious surfaces, such as roads and roofs, greatly reducing the rate rain runoff can infiltrate 

into the soil (Department of Environment 2004; Locatelli, Luca et al. 2017). The traditional 

approach to stormwater management in these areas was to collect it in drains and transport it via 

pipe to natural water bodies such as wetlands, rivers, estuaries and the ocean (Department of 

Environment 2004, chpt 2, 1-6). 
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Figure 1: Map of Perth’s stormwater management. From: Donn and Barron 2012, 12. 
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This traditional approach to stormwater management is exemplified in Hong Kong, with 

the city state primarily utilizing hard engineering measures to control floods. Hong Kong only 

has 2760km of drainage pipes, roughly 260km more than Perth, (Wang et al. 2018, 201) many of 

which can contain relatively large volumes of water. An example of this is the Lai Chi Kok 

Drainage Tunnel, a large drainage pipe constructed using industrial mining equipment 

measuring 3.7 km in length and 4.9m in diameter. The Tunnel captures rain runoff coming down 

from Hong Kong’s rocky hills, treating and recycling a small portion while channelling the rest 

underneath the city into the Ocean (Hong Kong Drainage Services Department 2019). 

Furthermore, Hong Kong stores excess rain runoff in two large underwater cisterns with a 

combined volume of 160000m3. This approach has been largely successful in Hong Kong, with 

flooding blackspots going from 90 to 10 in the past two decades, but it is important to note that 

Hong Kong’s geology is quite different from Perth’s with a monsoon climate a much denser 

population (Wang et al. 2018, 194-195). It is these hard engineering measures that are the epitome 

of the traditional approach to stormwater management. 

In the 1980s, urban planners, both in Australia and across the world, adopted an approach 

known as Water Sensitive Urban Design (WSUD). WSUD design is a holistic approach to urban 

design intended to minimize the impact of development on the hydrological cycle, (Department 

of Environment 2004, chpt 2, 3-6) ensure the maintenance and efficient use of water resources, 

manage risks to people and property and protect cultural and aesthetic values (Department of 

Water 2011). Suburbs constructed with WSUD in mind generally have more exposed soils that 

allow rainwater to infiltrate, reducing runoff and increasing aquifer recharge. Open drains such 

as sumps and swales are used to channel excess stormwater to natural water bodies. Many outer 
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suburbs, such as Cockburn and Murdoch, exhibit these features. Figure 2 shows a comparison 

between the traditional approach and WSUD approach to stormwater management 

Melbourne is a good example of WSUD, with the city stormwater management 

infrastructure including many sumps, swales, soak wells as well as many other features not seen 

in Perth, such as community raingardens. Victorian authorities co-operate heavily with local 

governments, regularly monitor water quality and have successfully reduced pollution in 

stormwater over recent years. Page iii Melbourne Water’s official 2013 “Stormwater Strategy” 

reads: 

As a community we have come a long way in our thinking and management of 

stormwater. As we become a ‘water sensitive city’ we can be proud of many recent 

achievements. We celebrate working collaboratively to build capacity for sustainable 

stormwater management, implementing water sensitive urban design projects, 

community raingardens, and on-farm capture of pollutants. Constructed wetlands, on-

farm works, catchment disconnection, and stormwater capture and reuse have 

removed from our waterways and bays many hundreds of tonnes of nutrients and 

sediment, as well as litter and toxic substances. We have supported local government 

to develop and adopt sustainable stormwater targets and guidelines to support 

industry in the planning, design and management of water sensitive urban design. 

Innovative research, monitoring and modelling and design tools improve our 

understanding of stormwater impacts and the effectiveness of stormwater 

management. 
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Stormwater Management practices in Melbourne exemplify WSUD as the relevant authorities 

work proactively to facilitate drainage through natural infiltration. 

 

Figure 2: Comparison between Water Sensitive Urban Design and the traditional approach. 

From: Department of Environment 2004, chpt 2, 3. 
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Water Quality Management Practices 

As stormwater is drained into natural water bodies such as lakes and wetlands, the management 

of stormwater quality can have a large impact on the health of natural ecosystems. The Water 

Corporation, Local Governments, and other policymakers employ a wide range of methods in 

order to manage water quality and reduce pollution in stormwater. Most existing research 

divides these measures into Structural and Nonstructural management practices. Many of these 

practices are described in Chapters 7 and 9 of the Department of Environment’s “Stormwater 

management manual for Western Australia”. 

 Structural management practices refer to all physical pieces of infrastructure and 

technology that regulate water quality. Common types of structural controls used to regulate 

water quality in WA are: (Department of Environment 2014, chpt 9, 162) 

● Floating Debris Traps: these are floating booms placed on the surface of flowing 

waterways that trap buoyant pollutants, such as plastic water bottles. 

● Sediment Basins: a sudden widening or deepening of a drainage channel that forces 

sediments to settle at the bottom of the water. 

● Side Entry Pit Traps: baskets covering the inlets to drainage tunnels that capture debris 

larger than their mesh (Figure 3).  

● Trash Racks: large metal bars at the outlet of drainage tunnels that collect large pieces of 

debris. 

● Gross-pollutant Traps: these are typically large concrete weirs that filter out coarse 

sediments and large pieces of rubbish. They include a wide array of features designed for 
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filtering out pollutants, including trash racks and sediment traps (see Figure 4 for an 

example). 

● Drainage Socks: a net covering the exit of pipe to capture large pieces of debris (see Figure 

5). The Kwinana City Council installed as series of drainage socks in early 2019, drawing 

international recognition (De Poloni 2019). 

Non-structural controls include institutional and regulatory measures to manage stormwater. 

When it comes to managing water quality, most are focused on preventing pollutants from 

entering drain water to begin with. Common non-structural controls include: (Department of 

Environment 2004, chpt 7, 6-8). 

● Street sweeping: regular cleaning of roads prevents pollution such as tire rubber and 

hydrocarbons, common form of stormwater contamination, from entering drainage 

channels. 

● Eduction: many local councils vacuum drain inlets in order to remove leaf litter and other 

accumulated pollutants. (Humphries 2019, 8). 

● Education: raising awareness among the public about appropriate stormwater 

management practices. An example of this is the “drains are just for rain” program 

employed across Australia, an example of this can be seen in Figure 7. 

● Regulation: surrounding the disposal of certain goods, especially on building sites and 

during road works which deal extensively with potentially harmful substances. 
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Figure 3: Side entry pit trap. 

From: Department of Water, 2011. 

 

 

Figure 4: Gross pollutant trap in Cannington. 

From: Department of Water, 2011, chpt 9, 161. 

 

 

Figure 5: Drainage sock in Kwinana. From: De Poloni, 2019. 
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Figure 6: “Drains are just for rain” signage.  

From: Oatley Flora & Fauna Conservation Society, 2015. 

 

Water Conservation Management Practices 

Historically, stormwater was seen as a waste product by Perth policymakers, with the primary 

goal of stormwater management being to prevent damage to people and property (Department 

of Environment 2004, chpt 1, i) As previously mentioned, a core element of WSUD is increasing 

the rate at which runoff can infiltrate into the soil. This aids in water conservation given the 

presence of the superficial aquifer beneath Perth, which is a key source of Perth’s water. 

Stormwater plays a key role in aquifer recharge and if allowed to infiltrate it can be stored safely 

and efficiently for future use. These aquifers constitute a major source of Perth’s water meaning 

recharging them is an essential part of long term water sustainability (Water Corporation 2019, 

39). 
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Flooding  

The primary goal of the Water Corporation, as defined by their operating license, is to prevent 

flooding and their accompanying damage to people and property (Donn and Barren, 2012 13 15).  

Both the traditional approach and WSUD are aimed at removing stormwater from people’s 

communities before it has a chance to serve as an inconvenience (Department of Environment 

2004, chpt 1, i). If stormwater management authorities fail to prevent flooding, then serious 

damage to people and property can be the result. 
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Chapter 2: Issues and Critiques 

This chapter presents the issues and critiques associated with Perth’s stormwater management 

practices. The issues discussed here have been identified through a review of the literature. These 

issues are water quality, cost, cultural and aesthetic values, public health, water conservation, 

and flood prevention. 

Water Quality and Ecosystem Health  

If managed poorly, stormwater can act as a medium for pollutants, leading to the degradation of 

natural water bodies such as wetlands and rivers. In Perth, there is widespread recognition that 

water quality in the Swan-Canning Estuary is decreasing, with fish kills and algal blooms 

becoming more common (WALGA 2011, 4).  As previously mentioned there are a number of at 

source and at catchment measures used to control water quality, such as drainage socks and gross 

pollutant traps, according to Humphries (2019) they are not sufficient for controlling water 

quality and preventing harm to ecosystems. These measures prevent large pieces of debris and 

litter from travelling down drainage channels but do not prevent small pieces of debris or 

dissolved chemicals being transported via stormwater (Humphries 2019, 3). 

Furthermore, insufficient non-structural controls result in negative outcomes for water 

quality and ecosystem health. Local councils do not perform street sweeping or drain eductions 

regularly enough, allowing for micropollutants and hydrocarbons from roads to seep into 

drainage channels. Many councils do not educt their drains at all, leaving a large quantity of leaf 

litter that releases nitrogen into the water. (Humphries 2019, 4-5 8-9). A particularly bad example 

of this is Niel McDougall Lake in South Perth, which has experienced frequent and severe algae 

blooms (City of South Perth 2018; Perth’s Sick Wetlands 2019). 
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     Water quality also suffers from the fact that there is not one single regulatory body 

mandated to manage it. The Water Corporation is responsible for the construction and 

maintenance of the main arterial drainage network, however, it has no mandate to manage water 

quality within the drains; their main goal is flood prevention. Other stakeholders, such as local 

governments and Main Roads WA are responsible for a large portion of the water that flows into 

the arterial drainage network but have little to no legal responsibility to ensure its quality (Donn 

and Barron 2012, 13 15). 

Cost 

Much of Perth’s drainage infrastructure is outdated, with a long backlog of required repairs, 

which inevitably leads to high maintenance costs (WALGA 2011, 6). This is especially pertinent 

for stormwater infrastructure built before the 1980s, when WSUD was adopted by urban 

planners. It is estimated that approximately 828km of pipes still exist that were built under the 

old approach. These pipes not only have a high maintenance cost but also require retrofitting in 

order to be brought in line with the WSUD (WALGA 2011, 6). 

Cultural and Aesthetic Values 

Perth’s natural wetland and the Swan Canning Estuary hold strong cultural and aesthetic values 

for the city’s people. Over the decades the degradation of these water bodies has had a cultural 

effect on Perth. The West Australian Local Government Association (WALGA, 6) summarized 

the issue in page 6 of a 2011 policy plan stating:  

There is a plethora of both quantified and anecdotal evidence that the health of Perth’s 

waterways is in decline. Gone are the days of holding swimming lessons at the Canning 
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Baths. Gone are the days of family and friends catching prawns in the Swan River – 

there are simply no prawns left, and if there were, the Department of Health would 

issue warnings against eating them. 

The plan argues that a failure to properly manage water quality and ecosystem has had and will 

continue to have an adverse effect on Perth’s culture. However, many of the open drains built 

under the WSUD approach can double as parkland, playgrounds or other public spaces, creating 

cultural and aesthetic values (Water Corporation 2019, 23). Furthermore, many of the measures 

that form part of WSUD, such as more urban greenery and open areas, also work to mitigate the 

urban heat island effect, making Perth’s communities more livable and healthier (Water 

Corporation 2019, 23). This suggests that stormwater management practices can work to enhance 

cultural and aesthetic values in local communities if planned for and managed properly. 

Public Health 

Water is a ubiquitous part of all communities, the management of stormwater can therefore have 

implications for public health. As previously discussed, the management of stormwater impacts 

on water quality, this can in turn affect the health of communities surrounding receiving water 

bodies. Recreational activities carried out in polluted bodies, such as fishing, crabbing and 

swimming, can lead to illness and skin irritation (Department of Health, Algae). The WA 

Department of Health goes so far as to warn against swimming soon after heavy rainfall, with a 

2019 release from the Department reading: 

After heavy rainfall, pollutants collect from our streets, gardens and farms and are 

washed into our oceans and rivers via storm water systems. This can increase levels of 
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harmful bacteria in the water and make it unsafe for swimming, especially if you put 

your head underwater or if you swallow the water. As a precaution people should 

avoid swimming: 

> within 1 day after heavy rainfall in coastal waters 

> within 3 days after heavy rainfall in river, lake, dam or estuarine systems. 

The Department of Health has also at times put up warning signs during especially bad water 

quality incidents, such as algae blooms. These signs warn local residents against recreational 

activity, such as the one in Figure 8. 

 

 

Figure 8. Warning sign on the Swan River. From ABC Radio Perth. 

 

A further critique of Perth’s stormwater management system in terms of public health is that 

many of Perth’s drain inlets are poorly maintained in a manner that makes them perfect breeding 
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grounds for mosquitoes and midges. This can lead to public nuisance or in the worst cases a 

vector for disease (Humphries 2019, 8).  

Water Quantity and Conservation 

If managed well, stormwater can play a key role in aquifer recharge and ensure sufficient water 

quantity in the natural environment. Beneath the Swan Coastal Plain lies three large aquifers 

capable of holding large amounts of water, shown in Figure 9 (Water Corporation, Groundwater). 

These aquifers are an essential source of water for Perth, comprising 42% of the city’s water 

supply (Water Corporation 2019, 39). Infiltration is essential in recharging these aquifers, both 

from rainwater and natural wetlands. Stormwater management practices that facilitate 

infiltration therefore contribute to Perth’s long term water sustainability. Successfully utilizing 

these natural aquifers is especially important as constructing artificial water storage is often 

prohibitively expensive (Department of Water 2008). 

With its focus at-source soil infiltration, the WSUD approach ensures rain runoff is able 

to re-enter the natural environment and maintain total water quantity. This is especially true on 

the sandy soils of the Swan Coastal Plain. The WSUD approach is one of the most efficient 

methods of capturing stormwater, requiring relatively little space and funding while minimising 

the amount of water lost (Department of Water 2008). 

In some regions of Western Australia where clay or loamy soils are common, the 

traditional approach can also facilitate infiltration and aquifer recharge (Water Corporation, 

2019). A 2016 study investigated a number of suburbs South of the Canning River, including 

Willetton and Jandakot, where clay soil is common. The study found that the more developed 
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parts of the study area had higher rates of infiltration than the undeveloped areas (Locatelli, Luca 

et al. 2016, 536). This is important given how precious water resources are as climate change has 

and continues to cause lower average rainfall both in Perth and across the rest of the world, 

putting pressure on water resources (Humphries 2010, 1-2). Stormwater is recognized by Perth 

authorities as a resource (Department of Environment 2012, chpt 1, i) and ensuring adequate 

conservation of water is essential for long term water sustainability. 

 

 

Figure 9: The Hydrology of Perth’s aquifers. From Water Corporation. 

Flood Prevention 

Even as policy makers adopt a broader view of stormwater management, flood prevention 

remains a primary goal. As mentioned above, Water Corporation’s license, for example, specifies 

flood prevention as its primary aim in terms of stormwater management (Donn and Barron 2012, 

13 15). To date, the Water Corporation and other relevant authorities have been very successful 
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at achieving this goal (Risk Frontiers 2017). While severe flooding does occasionally occur in the 

Kimberly and Pilbara regions, very rarely is the Perth Metro area affected. 

A 2017 report by the WA Department of Fire and Emergency Services (DFES) goes into 

detail about the effect flooding has had on Perth and the rest of WA. Since 2012, DFES has had to 

carry out a total of 36 flood and swift rescue operations, whereby the DFES has had to rescue 

people whose properties were inundated with water. Of those 36, only 4 were carried out in the 

Perth Metro area. Across all of WA, there have been 22 fatalities resulting from flooding since 

1975 (Risk Frontiers 2017). 

Inadequate management of stormwater has the potential to come at a significant social 

and economic cost. Flood can block roads, damage property, disable vehicles and in the worst 

cases cost lives. It’s for this reason that flood prevention is considered such an important part of 

stormwater management. 
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Chapter 3: Conclusions and Recommendations 

This chapter summarises and presents some final comments about the strengths and weaknesses 

of Perth’s Stormwater Management Practices. It also includes recommendations for policy 

improvements and further research. 

 Based on the literature review presented in the previous chapter it seems that Perth’s 

stormwater management practices are neither completely catastrophic nor an example of a gold 

standard. Rather, there is room for improvement, in what is an otherwise functional system. 

Overall, the literature would suggest that the greatest weakness in Perth’s stormwater 

management system is water quality, while the greatest strengths are flood prevention and water 

conservation.  

 Stormwater quality suffers from decentralized administration and outdated 

infrastructure which allows water to become polluted, making a medium to transport pollutants 

and litter. This can have detrimental effects on the ecosystem health of receiving water bodies 

and the public health of surrounding communities. There is currently no regulation for water 

quality in drains and the inability of the relevant authorities to manage it is putting extreme 

pressure on Perth’s waterways. 

 Flooding has not caused significant damage in Perth for at least five decades (Risk 

Frontiers 2017). Perth’s drainage infrastructure, both of the traditional approach and WSUD does 

an effective job of removing excess runoff. The management of excess runoff is centralized in the 

Water Cooperation who are well equipped and fully authorized to prevent floods. 

 With climate change threatening water resources, effective water conservation and re-use 

are essential (Humphries 2010, 1-2). Perth’s stormwater management practices are conducive to 
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water conservation as they facilitate the recharge of groundwater. Both the traditional approach 

and WSUD allow water to infiltrate, especially on the sandy soils of the Swan Coastal Plain, 

leading to the recharge of WA’s underground aquifers. As groundwater is the single largest 

source of Perth’s water, drainage infrastructure that allows for infiltration will help to ensure long 

term water sustainability. 

 There are a number of potential policy solutions identified in the literature that could be 

used to address these weaknesses, while in some cases more research is required. If water quality 

in particular is managed more effectively, then this will have positive outcomes for ecosystem 

health and public health. 

 Water quality could be managed much more effectively if there were a central body or 

organisation responsible for managing it. It seems likely that efforts to improve water quality in 

drains will always be disjointed while responsibility is split between Water Corporation and local 

governments. A centralized body would allow for the creation of comprehensive water quality 

strategies. This policy proposal was espoused by WALGA in 2011 among others (Humphries 2019 

11). 

 Water quality could also benefit from more non-structural controls. Street sweeping and 

regulations around the disposal of certain groups are strong, cost-effective pre-emptive measures 

that prevent stormwater from ever being contaminated, while regular eduction of drains prevents 

nitrogen from seeping into stormwater from leaf litter (Humphries 2019, 8). As 80% of Perth’s 

rain falls between May and September (Donn and Barren 2012, 11), research should be done into 

the efficacy of seasonal street sweeping and eduction as a way of managing water quality. 

Additionally, more in-depth monitoring of water quality in the Swan Canning Estuary and other 
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wetlands is required. Current monitoring is not sufficient to create a clear picture as to the nature 

of the contaminants present (Humphries 2019, 4). 

 On the issue of public health, further research is required into mosquito and midge 

breeding in drains and potential ways to prevent it (Humphries 2019, 8). 
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Glossary 

Aquifer: A geological formation or group of formations capable of receiving, storing and 

transmitting significant quantities of water (Department of Environment 2004, chpt 11, 

1-10). 

Best Management Practice (BMP): Structural measures used to store or treat urban stormwater 

runoff to reduce flooding, remove pollution or to provide other amenities 

(ARMCANZ/ANZECC 2000, 65-72). 

Catchment: A topographically defined area drained by a stream such that all outflow is directed 

to a single point (ARMCANZ/ANZECC 2000, 65-72). 

Discharge: The volume of flow passing a predetermined section in a unit time 

(ARMCANZ/ANZECC 2000, 65-72). 

Drainage water: Consists of stormwater runoff and/or shallow groundwater that has been 

intercepted by drains (Department of Environment 2004, chpt 11, 1-10). 

Groundwater: Water found under the land surface that occupies pores and crevices of soil and 

rock (Department of Environment 2004, chpt 11, 1-10). 

Gross Pollutant Trap (GPTs): A trap designed to intercept coarse particulate material (by 

sedimentation) and trash and debris (by screens or booms) (ARMCANZ/ANZECC 2000, 

65-72). 

Impermeable or impervious surface: The part of the catchment surfaced with materials which 

prevent infiltration of rainwater into the underlying soil and groundwater 

(ARMCANZ/ANZECC 2000, 65-72). 
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Infiltration: The movement of water from the surface to the subsoil and at times, ultimately to 

the underlying aquifer (Department of Environment 2004, chpt 11, 1-10). 

Peak discharge rate: The maximum instantaneous rate of flow during a storm, usually in 

reference to a specific design storm event (Department of Environment 2004, chpt 11, 1-

10). 

Permeable soils: Soil materials with sufficiently rapid infiltration rate, therefore reducing or 

eliminating stormwater runoff. Coarse textured soils tend to have large, well-connected 

pore spaces and hence high permeability (Department of Environment 2004, chpt 11, 1-

10). 

Potable water: Water generally considered suitable for human consumption (Department of 

Environment 2004, chpt 11, 1-10). 

Receiving environment: Areas that receive stormwater runoff, including wetlands, waterways, 

coastal waters/dunes, groundwater and bushland areas (Department of Environment 

2004, chpt 11, 1-10). 

Receiving water bodies: Include waterways, wetlands, coastal marine areas and shallow 

groundwater aquifers (Department of Environment 2004, chpt 11, 1-10). 

Recharge: Water infiltrating to replenish an aquifer (Department of Environment 2004, chpt 11, 

1-10). 

Retention/retain: Retention is defined as the process of preventing rainfall runoff from being 

discharged into receiving water bodies by holding it in a storage area (Department of 

Environment 2004, chpt 11, 1-10). 
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Runoff: The portion of precipitation on a drainage area or surface that is discharged from the 

drainage area to drainage (ARMCANZ/ANZECC 2000, 65-72). 

Stormwater: Water flowing over ground surfaces and in natural streams and drains, as direct 

result of rainfall over a catchment. Stormwater consists of rainfall runoff and any 

material (soluble or insoluble) mobilised in its path of flow (Department of Environment 

2004, chpt 11, 1-10). 

Sub-catchment: A topographically defined area drained by a tributary or branch drain of a 

primary stream or main drain draining a catchment (ARMCANZ/ANZECC 2000, 65-72). 

Swale: A grassed open channel, designed to intercept and convey surface runoff to a drainage 

network inlet, promote infiltration, promote interception of particulate material by the 

vegetation, and to provide a landscape element (ARMCANZ/ANZECC 2000, 65-72). 

Water Sensitive Urban Design: Design of subdivisions, buildings and landscape which 

enhances the opportunities for at-source conservation of water, rainfall detention and 

use, infiltration, and interception of pollutants in surface runoff from the block 

(ARMCANZ/ANZECC 2000, 65-72). 

Wetlands: Areas of seasonally, intermittently or permanently waterlogged or inundated land, 

whether natural or otherwise (Department of Environment 2004, chpt 11, 1-10). 
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