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Welcome to our stormwater teaching resource 

Water is a limited resource that all living things need to survive. With increasing threats to 

waterway health such as climate change, population increase and rapid urbanisation, it is the 

responsibility of us all to protect our water sources for the wellbeing of our communities and 

planet.  

In urban environments, stormwater run-off has been identified as the greatest threat to our 

waterways. Luckily, there are actions we can all implement in our everyday activities to 

improve waterway health. 

Blacktown City Council is undertaking a variety of stormwater management projects to protect 

and improve water quality; as well as conserve, restore and enhance the city’s biological 

diversity and ecosystems.  

This teaching resource has been developed by the Sustainable Schools NSW team of the 

Australian Association for Environmental Education, NSW chapter (AAEE NSW) in 

partnership with Blacktown City Council. It has been created to support teachers, students 

and schools in Blacktown City to understand their local stormwater systems and contribute to 

improving their local catchment health.  

We hope this resource inspires you to continue to learn and teach urban water topics in 

Blacktown City and beyond. 
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Resource overview 

i. How to use this resource  

This stormwater teaching resource guides teachers and students through a community and/or 

school based investigation. It will assist students to: 

• understand the effects of urbanisation on the natural water cycle 

• understand the need for effective stormwater management  

• explore types of stormwater management and examples 

• investigate the need for improved water quality health in the local waterways and  

• plan a chosen action for stormwater management in their school or community for 

improved waterway health.  

We have arranged this resource so you (the teacher) can use it for a single lesson, or as a 

basis for an entire unit.  Example lessons are provided as guides as well as additional support 

material should you wish to come up with your own. You also have the option to use other 

organisation lesson templates provided in the ‘Supporting Resources’ section.  

Ideally, you will allocate between 5 weeks and an entire term for a thorough understanding 

and investigation of the stormwater issue, as well as time to implement a local action. We 

recommend students work in small  groups to allow for sharing of resources and collaborative 

learning. 

Our learning activities are designed to assist you and your students with stormwater 

management in Blacktown local government area (LGA), however the resource is applicable 

to other council areas by adapting the examples and local context.  

 

ii. Curriculum links  

This stormwater resource supports the sustainabilty cross-curriculum priority. It has been 

loosely arranged to support the sustainability cross curriculum priority key concepts of 

systems, world views and futures.  

The material is aligned with Stage 4: Humanities and Social Sciences/Geography, Science, 

Mathematics and English K-10 Australian and NSW syllabuses as well as cross curriculum 

priorities. These are outlined in tables 1 and 2 below.
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Table 1: Australian Curriculum content descriptions  

Source:  Australian Curriculum [1]. 

 

Cross curriculum priorities  

 Sustainability OI.1 The biosphere is a dynamic system providing conditions that sustain life on Earth. 

OI.2 All life forms, including human life, are connected through ecosystems on which they depend for their wellbeing and survival. 

OI.3 Sustainable patterns of living rely on the interdependence of healthy social, economic and ecological systems 

OI.4 World views that recognise the dependence of living things on healthy ecosystems, and value diversity and social justice, are essential for 

achieving sustainability. 

OI.5  World views are formed by experiences at personal, local, national and global levels, and are linked to individual and community actions for 

sustainability. 

OI.6 The sustainability of ecological, social and economic systems is achieved through informed individual and community action that values local 

and global equity and fairness across generations into the future. 

OI.7 Actions for a more sustainable future reflect values of care, respect and responsibility, and require us to explore and understand environments. 

OI.8 Designing action for sustainability requires an evaluation of past practices, the assessment of scientific and technological developments, and 

balanced judgements based on projected future economic, social and environmental impacts. 

OI.9 Sustainable futures result from actions designed to preserve and/or restore the quality and uniqueness of environments. 

Aboriginal and 

Torres Strait 

Islander 

Histories and 

Cultures 

 

OI.2 Aboriginal and Torres Strait Islander communities maintain a special connection to and responsibility for Country/Place. 

OI.3 Aboriginal and Torres Strait Islander Peoples have holistic belief systems and are spiritually and intellectually connected to the land, sea, sky 

and waterways. 

OI.6 Aboriginal and Torres Strait Islander Peoples live in Australia as first peoples of Country or Place and demonstrate resilience in responding to 

historic and contemporary impacts of colonisation. 

OI.9 The significant contributions of Aboriginal Peoples and Torres Strait Islander Peoples in the present and past are acknowledged locally, 

nationally and globally. 

 

 

https://australiancurriculum.edu.au/f-10-curriculum
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General capabilities  

Numeracy, Literacy, Critical and creative thinking, Intercultural understanding  
 

Explicit content description  

Year 7 
Mathematics 

Establish the formulas for areas of rectangles, triangles and parallelograms, and use these in problem-solving  (ACMMG159) 

Calculate volumes of rectangular prisms (ACMMG160) 

Identify and investigate issues involving numerical data collected from primary and secondary sources (ACMSP169) 

Year 8 
Mathematics 

Solve problems involving the use of percentages, including percentage increases and decreases, with and without digital technologies (ACMNA187) 

Choose appropriate units of measurement for area and volume and convert from one unit to another (ACMMG195) 

Find perimeters and areas of parallelograms, trapeziums, rhombuses and kites (ACMMG196) 

Develop formulas for volumes of rectangular and triangular prisms and prisms in general. Use formulas to solve problems 

involving volume (ACMMG198) 

Year 7 Science Biological: Classification helps organise the diverse group of organisms (ACSSU111) 

Earth and Space: Some of Earth’s resources are renewable, including water that cycles through the environment, but others are non-

renewable (ACSSU116) 

Scientific knowledge has changed peoples’ understanding of the world and is refined as new evidence becomes available (ACSHE119) 

Science knowledge can develop through collaboration across the disciplines of science and the contributions of people from a range of 

cultures (ACSHE223) 

Solutions to contemporary issues that are found using science and technology, may impact on other areas of society and may involve ethical 

considerations (ACSHE120) 

People use science understanding and skills in their occupations and these have influenced the development of practices in areas of human 

activity (ACSHE121) 

Identify questions and problems that can be investigated scientifically and make predictions based on scientific knowledge (ACSIS124) 

Collaboratively and individually plan and conduct a range of investigation types, including fieldwork and experiments, ensuring safety and ethical 

guidelines are followed (ACSIS125) 

http://www.scootle.edu.au/ec/search?accContentId=ACMMG159
http://www.scootle.edu.au/ec/search?accContentId=ACMMG160
http://www.scootle.edu.au/ec/search?accContentId=ACMSP169
http://www.scootle.edu.au/ec/search?accContentId=ACMNA187
http://www.scootle.edu.au/ec/search?accContentId=ACMMG195
http://www.scootle.edu.au/ec/search?accContentId=ACMMG196
http://www.scootle.edu.au/ec/search?accContentId=ACMMG198
http://www.scootle.edu.au/ec/search?accContentId=ACSSU111
http://www.scootle.edu.au/ec/search?accContentId=ACSSU116
http://www.scootle.edu.au/ec/search?accContentId=ACSHE119
http://www.scootle.edu.au/ec/search?accContentId=ACSHE223
http://www.scootle.edu.au/ec/search?accContentId=ACSHE120
http://www.scootle.edu.au/ec/search?accContentId=ACSHE121
http://www.scootle.edu.au/ec/search?accContentId=ACSIS124
http://www.scootle.edu.au/ec/search?accContentId=ACSIS125
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Year 8 Science Scientific knowledge has changed peoples’ understanding of the world and is refined as new evidence becomes available (ACSHE134) 

Science knowledge can develop through collaboration across the disciplines of science and the contributions of people from a range of 

cultures (ACSHE226) 

Solutions to contemporary issues that are found using science and technology, may impact on other areas of society and may involve ethical 

considerations (ACSHE135) 

People use science understanding and skills in their occupations and these have influenced the development of practices in areas of human 

activity (ACSHE136) 

Identify questions and problems that can be investigated scientifically and make predictions based on scientific knowledge (ACSIS139) 

Collaboratively and individually plan and conduct a range of investigation types, including fieldwork and experiments, ensuring safety and ethical 

guidelines are followed (ACSIS140) 

Construct and use a range of representations, including graphs, keys and models to represent and analyse patterns or relationships 

in data using digital technologies as appropriate (ACSIS144) 

Humanities and 
Social Sciences 
Year 7 
Geography 

Water in the World: Classification of environmental resources and the forms that water takes as a resource (ACHGK037) 

Place & Liveability: Factors that influence the decisions people make about where to live and their perceptions of the liveability of places (ACHGK043) 

The influence of accessibility to services and facilities on the liveability of places (ACHGK044) 

The influence of environmental quality on the liveability of places (ACHGK045) 

Develop geographically significant questions and plan an inquiry, using appropriate geographical methodologies and concepts (ACHGS047) 

Apply geographical concepts to draw conclusions based on the analysis of the data and information collected (ACHGS052) 

Present findings, arguments and ideas in a range of communication forms selected to suit a particular audience and purpose; using geographical 

terminology and digital technologies as appropriate (ACHGS053) 

Reflect on their learning to propose individual and collective action in response to a contemporary geographical challenge, taking account of 

environmental, economic and social considerations, and predict the expected outcomes of their proposal (ACHGS054) 

Humanities and 
Social Sciences 
Year 8 
Geography 

Landforms and Landscapes:  

• Spiritual, aesthetic and cultural value of landscapes and landforms for people, including Aboriginal and Torres Strait Islander Peoples (ACHGK049) 

• Human causes and effects of landscape degradation (ACHGK051) 

• Ways of protecting significant landscapes (ACHGK052) 

 

http://www.scootle.edu.au/ec/search?accContentId=ACSHE119
http://www.scootle.edu.au/ec/search?accContentId=ACSHE223
http://www.scootle.edu.au/ec/search?accContentId=ACSHE120
http://www.scootle.edu.au/ec/search?accContentId=ACSHE121
http://www.scootle.edu.au/ec/search?accContentId=ACSIS124
http://www.scootle.edu.au/ec/search?accContentId=ACSIS125
http://www.scootle.edu.au/ec/search?accContentId=ACSIS144
http://www.scootle.edu.au/ec/search?accContentId=ACHGK037
http://www.scootle.edu.au/ec/search?accContentId=ACHGK043
http://www.scootle.edu.au/ec/search?accContentId=ACHGK044
http://www.scootle.edu.au/ec/search?accContentId=ACHGK045
http://www.scootle.edu.au/ec/search?accContentId=ACHGS047
http://www.scootle.edu.au/ec/search?accContentId=ACHGS052
http://www.scootle.edu.au/ec/search?accContentId=ACHGS053
http://www.scootle.edu.au/ec/search?accContentId=ACHGS054
http://www.scootle.edu.au/ec/search?accContentId=ACHGK049
http://www.scootle.edu.au/ec/search?accContentId=ACHGK051
http://www.scootle.edu.au/ec/search?accContentId=ACHGK052
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Changing Nations: 

• Causes and consequences of urbanisation, drawing on a study from Indonesia, or another country of the Asia region (ACHGK054) 

• Management and planning of Australia’s urban future (ACHGK059) 

• Develop geographically significant questions and plan an inquiry using appropriate geographical methodologies and concepts (ACHGS055) 

• Interpret geographical data and other information using qualitative and quantitative methods, and digital and spatial technologies as appropriate, to 

identify and propose explanations for spatial distributions, patterns and trends, and infer relationships (ACHGS059) 

• Apply geographical concepts to draw conclusions based on the analysis of data and information collected (ACHGS060) 

• Present findings, arguments and ideas in a range of communication forms selected to suit a particular audience and purpose; using geographical 

terminology and digital technologies as appropriate (ACHGS061) 

• Reflect on their learning to propose individual and collective action in response to a contemporary geographical challenge, taking account of 

environmental, economic and social considerations, and predict the expected outcomes of their proposal (ACHGS062) 

Year 7 Civics 
and Citizenship 

Develop a range of questions to investigate Australia's political and legal systems (ACHCS054) 

Present evidence-based civics and citizenship arguments using subject-specific language (ACHCS059) 

Year 8 Civics 
and Citizenship 

Develop a range of questions to investigate Australia's political and legal systems (ACHCS068) 

Present evidence-based civics and citizenship arguments using subject-specific language (ACHCS073) 

Year 7 English Plan, draft and publish imaginative, informative and persuasive texts, selecting aspects of subject matter and particular language, visual, and audio 

features to convey information and ideas (ACELY1725) 

Year 8 English Create imaginative, informative and persuasive texts that raise issues, report events and advance opinions, using deliberate language and textual 

choices, and including digital elements as appropriate (ACELY1736) 

 

 

  

http://www.scootle.edu.au/ec/search?accContentId=ACHGK054
http://www.scootle.edu.au/ec/search?accContentId=ACHGK059
http://www.scootle.edu.au/ec/search?accContentId=ACHGS055
http://www.scootle.edu.au/ec/search?accContentId=ACHGS059
http://www.scootle.edu.au/ec/search?accContentId=ACHGS060
http://www.scootle.edu.au/ec/search?accContentId=ACHGS061
http://www.scootle.edu.au/ec/search?accContentId=ACHGS062
http://www.scootle.edu.au/ec/search?accContentId=ACHCS054
http://www.scootle.edu.au/ec/search?accContentId=ACHCS059
http://www.scootle.edu.au/ec/search?accContentId=ACHCS068
http://www.scootle.edu.au/ec/search?accContentId=ACHCS073
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACELY1725
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACELY1736
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Table 2: New South Wales curriculum content descriptions 

Source: New South Wales Curriculum [2]. 

Geography GE4-1  Locates and describes the diverse features and characteristics of a range of places and environments  

GE4-2  Describes processes and influences that form and transform places and environments  

GE4-3  Explains how interactions and connections between people, places and environments result in change 

GE4-5  Discusses management of places and environments for their sustainability  

GE4-7  Acquires and processes geographical information by selecting and using geographical tools for inquiry  

GE4-8  Communicates geographical information using a variety of strategies  

GELS-2 Demonstrates an understanding that places and environments change 

GELS-3  Explores interactions and connections between people, places and environments 

GELS-4 Recognises perspectives of people and organisations on a range of geographical issues 

GELS-5  Explores management of places and environments 

GELS-7  Collects and uses geographical information for inquiry 

GELS-8  Communicates geographical information 

Science SC4-1VA  Appreciates the importance of science in their lives and the role of scientific inquiry in increasing understanding of the world around 

them 

SC4-2VA Shows a willingness to engage in finding solutions to science-related personal, social and global issues, including shaping sustainable 

futures 

SC4-3VA  Demonstrates confidence in making reasoned, evidence-based decisions about the current and future use and influence of science and 

technology, including ethical considerations 

SC4-5WS  Collaboratively and individually produces a plan to investigate questions and problems 

SC4-6WS  Follows a sequence of instructions to safely undertake a range of investigation types, collaboratively and individually 

SC4-7WS  Processes and analyses data from a first-hand investigation and secondary sources to identify trends, patterns and relationships, and 

draw conclusions 

SC4-13ES  Explains how advances in scientific understanding of processes that occur within and on the Earth, influence the choices people make 

about resource use and management 

https://educationstandards.nsw.edu.au/wps/portal/nesa/home
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ES4  Earth and Space: Science understanding influences the development of practices in areas of human activity such as industry, 

agriculture, and marine and terrestrial resource management  

a) Identify that water is an important resource that cycles through the environment  

b) Explain the water cycle in terms of the physical processes involved 

c) Demonstrate how scientific knowledge of the water cycle has influenced the development of household, industrial and 

agricultural water management practices 

d) Research how Aboriginal and Torres Strait Islander Peoples’ knowledge is being used in decisions to care for country and 

place, e.g terrestrial and aquatic resource management  

Aboriginal 
Studies 

4.4 Outlines changes in Aboriginal cultural expression across time and location 

4.7 Describes the contributions and significance of Aboriginal Peoples to Australian society 

4.8  Describes the interaction of the wider Australian community with Aboriginal Peoples and cultures 

Mathematics MALS-1WM Responds to and uses mathematical language to demonstrate understanding 

MALS-4NA  Recognises language used to represent number 

MALS-9NA   Represents and operates with fractions, decimals or percentages in everyday contexts 

MALS-11NA  Selects and uses strategies for multiplication and division 

MALS-25MG  Estimates and measures in everyday contexts 

MALS-28MG  Selects and uses units to estimate and measure volume and capacity 

MALS-29MG  Applies formal units to estimate and calculate area 

MALS-2WM Applies mathematics strategies to solve problems 

MALS-33MG  Recognises that maps and plans are a representation of positions in space 

MALS-34MG  Uses maps and plans in a range of contexts 

MALS-36SP  Gathers, organises and displays data 

English EN5-2A            Effectively uses and critically assesses a wide range of processes, skills, strategies and knowledge for responding to and composing a         

wide range of texts in different media and technologies 
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iii. Previously assumed knowledge  

 

Science 

Chemical world 

 

• Water is a molecule (more than one atom joined chemically) and a 

compound (more than two types of elements- hydrogen and oxygen). 

• Water has the chemical composition H20. 

• Water is a solvent for many substances, and is often found as part of a 

mixture (solution). 

• At sea level pure water has a melting/freezing point of 0 °C and a 

boiling/condensing point of 100°C. 

Earth and space 

 

• Water is a natural, renewable resource. 

• All the water on, in and around the Earth collectively make up the 

hydrosphere. 

• Water is involved in the formation of landscapes through chemical 

weathering (dissolved CO2), physical weathering (freeze/thaw cycle), 

erosion and deposition. 

Living world 

 

• Plants and animals need water to survive. 

• Plants use water to cool down, move nutrients around them and release 

water vapour when undergoing photosynthesis. 

• Water is an abiotic feature of ecosystems. 

• Some ecosystems are entirely based in water, but all ecosystems depend 

on water to some degree to support them. 

Geography 

 • Hydrological processes are vital to landscape formation.  

• The distribution of water varies from country to country due to many 

factors including latitude and climate, as well as human factors. 

• The availability, or lack there of, has an impact on human communities 

around the world. 
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Part 1. Natural and urban water cycles 

1.1 Water in the landscape  

There is ~1.4 billion km3 of water on Earth covering approximately 70% of the Earth’s surface. 

This includes liquid water (in the ocean, lakes and rivers), frozen water (in snow, ice and 

glaciers), water that’s underground (in soils and rocks), and water that’s in the atmosphere 

(as clouds and vapour).   

Although the Earth is covered mainly by water, only a small amount is available for 

consumption. The majority of the water on Earth (~97%) fills the ocean and is salt water. 

About 2% of the freshwater on the Earth is frozen (in ice sheets or in glaciers) and most of 

the remaining 1% is deep underground in rock layers, in shallow aquifers or as soil moisture. 

Of the remaining in lakes, wetlands and rivers (0.03%), it is approximated that 0.01% is 

available as accessible drinking water.  

Lesson Idea- These percentages can be demonstrated and visualised with students by using 

a bucket to represent all the water in the world, a cup to represent the fresh water in the 

world and an eye dropper to represent accessible fresh water in the world.  

 

 

 

Our limited water availability means we need to use water resources wisely. Globally, we rely 

on less than 1% of the total fresh water to support an estimated 7 billion people and the 

accessibility of water is unequally distributed. The amount of water a country or region has is 

impacted by temperature, the amount of precipitation, the presence of rivers or lakes and 

groundwater stores. It also depends on the number of people in the region that the water 

supports. 

  

Figure 1: Distribution of the Earth’s water. Source: ’Water Distribution’ – Pacific Community [113]. 



 

13 

1.2 The natural water cycle  

The water or hydrological cycle is the way water moves through our land, ocean, rivers and 

atmostphere in its different forms (solid, liquid and gas). Water is recycled and reused by 

nature as it moves through the cycle and the sytem is essential for life on Earth.  

Did you know- every bit of water has been used and reused again? The water on our Earth 

today is the same water that’s been here for nearly 5 billion years. The amount of water on 

earth remains constant, however it moves and changes through the processes in the water 

cycle. 

Stages of the water cycle 

• Evaporation:  water molecules are energised by the sun, breaking the bonds between 

them, allowing them to escape into the atmosphere as vapour gas.  This 

process often leaves salt, minerals or metals from the liquid water behind. 

• Transpiration:  water returns to the air as it evaporates from plants, mainly through their 

leaves.  

• Condensation:  water vapour rises and cools, changing back into tiny water droplets that join 

to form clouds. 

• Infiltration: water soaks into the soil or through cracks into the ground and seeps into 

groundwater or rivers, or is absorbed by plant roots. The amount of infiltration 

depends on the amount of rain, the type of soil and the amount of rock in the 

soil. 

• Run-off:  water is not absorbed into the soil (infiltration) but pools on the surface and 

flows across the land (surface water).  Moving water tends to flow downhill 

and these flows come together to form creeks, streams and even rivers. 

Eventually these flows make their way to the oceans. The amount of surface 

runoff is determined by a number of factors such as heavier rainfalls, 

topography (slopes tend to have more water runoff than flat land as gravity 

pulls the water) and soil type (i.e. heavy soils like clay absorb water slowly so 

tend to have more runoff). 

• Precipitation:  water falls to earth when too much has condensed for the air in the 

atomosphere to hold. Precicipation can fall as either a liquid (rain) or a solid 

(snow, sleet or hail) depending on the air temperature. When precipitation 

falls on land, it can infiltrate, move across the surface as run-off or pool on 

the surface (water storage) before evaporating. 

Figure 2:  The Hydrological Cycle. Source: Notesychs [108]. 
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Water storages and catchments   

In the water cycle, a large mass of water that stays in one location is known as a water 

storage. This could be snow and glaciers, underground aquifers, oceans, ponds, lakes and 

dams and atmospheric storage. An example of a local water storage in the Blacktown City 

area is Prospect Reservoir [3].  

An area in the natural landscape where water is collected is called a catchment. An example 

(provided by WaterNSW) is when you cup your hands in a downpour of rain and collect water 

in them- your hands have become a catchment [4]. 

Catchments are created with contours of the land. The outside edge of a catchment is always 

the highest point. All rain and run-off in the catchment runs downhill due to gravity where it 

naturally collects in creeks, rivers, lakes or oceans.  

Please see the supporting resources for some great information and lessons focusing on 

catchments.  

 

 

 

 

 

 

 

  

Figure 3:  Prospect Reservoir. Source: Civil Aviation Safety Authority 
(accessed via Fishing World [114]). 

https://www.waternsw.com.au/supply/Greater-Sydney/dams/prospect-dam
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1.3 Effects of urbanisation on the water cycle  

Today, 55% of the world’s population live in urban areas (cities and 

towns). The natural water cycle still occurs in urban areas, however 

the increased building, development and water transfer processes in 

the landscape modify the natural water processes (hydrology). This 

is shown in Table 3 and Figure 4 below.  

 

Table 3: Urban and natural water cycle characteristics comparison 

Source: California Coastal Commission [5] 

 

 

 

 

 

  

Mechanism Natural Sub-Urban Urban 

Evaporation and 
transpiration 

40% 35% 30% 

Run-off 10% 30% 55% 

Infiltration 50% 35% 15% 

Figure 4: Differences between the Natural and Urban Hydrological Cycle. Source: Melbourne Water [89]. 
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The natural hydrology and water quality characteristcs in an urban landscape is affected due 

to the following factors.    

• Less 

pervious or 

natural 

surfaces in 

the 

landscape: 

This decreases the amount of rainwater that 

can naturally infiltrate the soil and ground 

water storage. Less water infiltrating the 

ground means there is less water stored in 

the soil for plants to use and the land 

becomes inhabitable for plants. Less plants 

can reduce the quality of riparian and 

instream environments. It also means there 

are less opportunities for transpiration as 

part of the water cycle. Furthermore, soil 

that is not covered in plants has less 

infiltration than soil covered in plants (as the 

plant roots create channels for the water to 

easily penetrate through) which continues the degredation.  

Did you know- research suggests that for every ~30 cm of top soil (1% in 

carbon material), we increase the water holding capacity of soil by 150,000 

litres per hectare with every rainfall event [6].  

• Groundwater 

recharge: 

Less water in the ground also impacts the water table (the water at the depth at 

which soil and rocks are fully saturated with water). Groundwater recharge is 

important as it maintains a fresh supply of water to wells, streams, springs and 

wetlands.  

• Volume and 

rate of 

runoff: 

As the percentage of impervious surfaces (roofs, drives, roads, footpaths, 

buildings) increase, the volume and rate of runoff also increases since there is 

a less vegetated area to soak up the rainwater. This runoff becomes 

stormwater. Human infrastructure can contribute to a 25% increase in the 

volume of stormwater runoff [7].  

• Increased 

pollution: 

Pollutants that collect on impervious surfaces are also washed into stormwater 

systems and waterways when it rains. Base and overflow pollution loads can 

occur from sewer overflows, illicit sewer connections, animal faeces, 

malfunctioning on-site sewage systems and community, business and industry 

behaviours. Kim et al.(2016) identified that increasing the imperviousness of an 

area to greater than 10% will degrade downstream waterways.  

Hydrology in urbanised environments is also influenced by how water is collected, used and 

managed for humans, including: 

• drinking water (collecting water and storing it in reservoirs from which it is then moved 

through the water supply system to our taps)  

• sewage (transporting used water from homes and businesses through sewer pipes to 

sewage treatment plants from which the water is treated and pumped back to the 

natural water cycle, or recycled on farms, parks and golf courses)  

• stormwater processes (collecting rainwater from impervious surfaces and sending it 

into nearby rivers, where it re-enters the water cycle).  

Parts 2 and 3 of this resource will demonstrate the need for effective managmeent of 

stromwater in the urban water cycle.   
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Lesson Plan - Part 1 

The Urban Water Cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Lesson overview 

In this lesson, students are invited to investigate how urbanisation of a landscape effects the natural water cycle 

processes, particularly infiltration and run-off. Students calculate the impact of impervious surfaces on water 

infiltration and run-off after rainfall events in the school catchment. Students explore the need to manage run-off 

in urban environments and locally at the school. 

Resources 

• 2x empty trays, a towel, a car wash sponge, a brick, a spray bottle with water, honey with a spoon, soil or 
powdered cocoa, food colouring with a dropper 

• Teacher Resource Part 1 and Runaway Water Numeracy Exercise (pg 21)  

• Measuring Wheel or Computers 

• A pre-made map of the school with a grid overlayed as a worksheet (gridded map of school worksheet) 

NSW curriculum links 

• Syllabus Outcomes: SC4-6WS, GE4-2, 
GE4-3, GE4-5, GE4-7, MALS-25MG, 
MALS-28MG, MALS-29MG, MALS-
2WM  

Learning intention  

• Students will be able to define a catchment.   

• Students will be able to define the difference between impervious and pervious 
surfaces in relation to urban environments. 

• Students will use tools and formulas to investigate the area and volume. 

• Students will understand the need to manage run-off in urban areas. 

Australian curriculum mapping 

• Sustainability Cross Curriculum Priority: OI.1, OI.2, OI.3 

• Year Seven Mathematics: ACMMG159, ACMMG160, ACMSP169 

• Year Seven Science: ACSHE121, ACSIS124, ACSIS125 

• Year Seven  Geography:  Water in the World - ACHGK037,  
                  Place & Liveabiltiy- ACHGK044  

• Year Eight Mathematics: ACMNA187, ACMMG195, ACMMG196, ACMMG198 

• Year Eight Science: ACSHE135, ACSHE136, ACSIS139, ACSIS140 

• Year Eight Geography: Landforms & Landscapes- ACHGK051 
                     Changing Nations- ACHGK054, ACHGK059 
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Lesson introduction – 5 minutes 

• Introduce the concept of pervious and impervious surfaces. 

• This lesson aims to determine how urbanisation effects the natural water processes in a landscape through 
investigating the impact of impervious surfaces on water infiltration and run-off. 

• Introduce the concept of towns gaining more impervious surfaces as they become more and more populated 
(e.g. more buildings and roads).  

• Explain lesson will focus on our own school catchment and involve work both inside and outside the classroom . 

Main body of teaching – 30 minutes 

Conduct a demonstration of pervious and impervious surfaces: 

• Take one sponge, one brick and a low container. Place the sponge on an angle across the edge of the 
container, angled to the bottom like a ramp. Add a few drops of food dye, some soil and honey over 
the sponge. Repeat using the brick.  

• Slowly pour water over the top of the sponge and brick and let students see how much is absorbed 
compared to how much runs into the container in both scenarios.  

• Next pour the same amount of water rapidly and let the students see how much is absorbed and how 
much runs into the container. Briefly discuss results and relate the experiment to ground water, run-
off, creeks and rivers. 

 

Investigate school area and impervious surfaces: 

• Take students for a short walk around one part of the school playground as a group identifying types of 
pervious and impervious surfaces that occur. 

• Organise class into groups of ~3 students and provide each student with a Runaway Water worksheet 
and a map of the school overlayed with a grid. In each group 2x students calculate the area, and 1x 
student colours the impervious areas of the school grounds. 

• Provide the class with a set time to complete outdoor activity.   

• Students come back into the classroom and complete the worksheet. 
 

Worksheet completion: 

• Introduce the idea that some impervious surfaces may be irregular shapes. In this case, break the area 
up into more manageable shapes (squares, rectangles, and right triangles) and calculate the total area 
(given irregular shapes, some estimation may be necessary). 

• To calculate the volume of rainfall (in cubic metres) that falls on the school over a year, the area of the 
school (square metres) is multiplied by the yearly rainfall (in metres). As 1 m3 is equal to 1000 L, this 
value can then be multiplied by 1000 to determine the volume in litres. Suggested pre-lesson 
preparation is to have equations displayed for when students come back inside. 
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Discussion and conclusion – 15 minutes 

Lead a discussion about this run-off water using the following questions as a guide. You may choose to have 
students discuss in small groups. 

• What are the differences between the natural and urban water cycles in terms of infiltration and run-off? 

• What impact do these differences have on urban areas? 

• Would you say our school yard has a lot of impervious surfaces or not very many? 

• Can you think of places that have lots of impervious surfaces? 

• We know that water doesn’t soak into impervious surfaces, so where does it go? In our school, where do 

we think it goes? 

• What sorts of non-water substances might be in this stormwater based on the impervious surfaces you 

observed in the school yard? 

• If we calculated this much stormwater flowing off the impervious surfaces in our school yard, can you 

imagine how much stormwater flows off of the impervious surfaces in a whole city? 

• How do we manage increased surface runoff in urban areas? 

 

Home activity – extension task ideas 

• Come up with reasons as to why some surfaces that seem like they should be pervious may be impervious (i.e., 
compacted soil, highly manicured grassy areas). 

• Complete activity for home. 

• Suggest places in the school/home that could be made more permeable. 

 

Other 

• Organise a visit to Warragamba dam to learn more about catchments and natural and urban water cycles. 

• Use a catchment model to demonstrate impacts of run-off on waterways. Contact Council or see Supporting 
Resources section for some suggestions of models to use.  

 



 

 20 

Runaway Water! Numeracy Exercise 
Understanding where run-off from impervious surfaces ends up is important to keep our 

environments healthy and clean. Can you complete the following water quality questions 

for your school environment? 

 

 

  

Possible Words: Living Wall, Wetland, Detention Pond, Gross Pollutant Trap, Rainwater Tank, Sand Filter, 
Bioretention System, Biofilter Basin and Lake, Floating Wetlands, Swale, Permeable Paving, Flood Detention Basin 

1) Using a measuring wheel, determine the area (in square metres) of your school (hint: you can divide your 

school’s grounds into more math-friendly shapes and sum these areas together to get the most accurate 

result). If you don’t have a measuring wheel available, using Google Maps, draw the perimeter of the school 

to get a reading for the area. 

Area (m2): …………………………………………………….           

2) Using the gridded map of school worksheet, estimate the percentage of your school area that has an 

impervious surface. 

% impervious surfaces: ………………………………… 

3) The average yearly rainfall in Blacktown LGA is 891mm or 0.891m. How many Litres of rainwater is likely 

to fall on your school in a year? 

Volume of Rainfall (L): …………………………………. 

4) Using the rates from the table for urban environments below, how much rainfall would infiltrate your 

school’s soil and how much would become surface runoff? 

Infiltration: ……………………………………………….... 

   Run- Off ……………………………………………………. 

5) What happens to all the extra surface runoff in urban environments? 

………………………………………………………………………………………………………………………………………………………………..………

……..…………………………………………………..…………………………………………………..……………………………………………………….. 

6) Could you suggest any ways to increase the impervious area in your school? 

………………………………………………………………………………………………………………………………………………………………..………

……..…………………………………………………..…………………………………………………..……………………………………………………….. 

 

 

Typical Course of Water Departure from Natural and Urban Environments 
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Part 2. Stormwater- impacts on liveability and the 

need for effective management 

2.1 What is stormwater?  

Stormwater can be defined as ‘rain that is not absorbed into the earth’. This can include rain 

falling onto impervious surfaces like building roofs, driveways or roads, parking lots or 

footpaths.  

In some cases, this excess water flows directly into the local creeks, wetlands, lakes or 

rivers. In other cases, particularly in urbanised areas, the excess water drains into streets 

and manmade drainage systems consisting of inlets and underground pipes which help 

collect the water and carry it to the natural waterways.   

 
 
 
 
 
 
 
 
 
 

 

 

2.2 Impacts of stormwater  

The impervious nature of urbanised surfaces means that the volume of stormwater is higher 

than in a naturalised setting.  In addition to the problems associated with excess water 

volume, the levels of toxic or otherwise harmful pollutants in stormwater runoff can cause 

significant water quality problems in receiving streams. Stormwater (unlike sewage) is 

generally not treated before it goes into the local waterways. This means, that anything the 

water collects from the man-made surfaces also gets taken to our waterways.  

Uncontrolled stormwater runoff is the highest threat [8] to urban waterways around the world 

due to its many cumulative impacts on the surrounding environment [9], including:  

• flooding (high rates and volume of surface runoff)   

• erosion and sedimentation of stream banks (high rates and volume of surface runoff)  

• pollutants (community/business/industry waste, overflow of sewers, illicit sewer 

connections and malfunction of on-site sewage management systems)  

• plant and animal habitat and population degradation 

• drinking water, recreational water and human health threats.  

These are covered in the following pages. 

https://www.aph.gov.au/parliamentary_business/committees/senate/environment_and_communications/stormwater/report
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0007/815596/Marine-Estate-Management-Strategy-2018-2028.pdf
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2.2.1 Flooding  

In high rainfall events in an urbanised environment 

(when the water is not absorbed by the Earth), the 

stormwater system can become overwhelmed. If 

stormwater is not collected and filtered appropriately, it 

can inundate roads and property with localised flooding. 

Flood water run-off can also submerge stormwater 

drains, pipes and outfalls and introduce debris that can 

clog or block the system. This can increase the 

amounts of stormwater run-off even further as the water 

cannot enter the drainage system.  

Floodwaters cause deposition of sediment and debris on properties and roads, cause sewer 

overflows and damage private property (cars, homes and yards) and public property (roads 

and pipelines). Flooding can also cause safety concerns and disrupt transportation, which 

affects everything from emergency access, to the flow of goods and services, as well as the 

ability of people to get to and from their homes. Floodwaters that cannot infiltrate into soil or 

drain to waterways can become stagnant, creating additional impacts on human and 

environmental health.  

The impact of flooding on stormwater management is a community-level issue. Local 

governments can spend millions of dollars each year rectifying damage to public and private 

property caused by uncontrolled stormwater runoff. The ability of a community to handle such 

events is dependent on the frequency of the occurrence. Excessive flooding over time, can 

change how people live and how businesses in the community operate. This can cause 

detrimental economic impacts on real estate values and tourism and other negative impacts 

to business. With increased urbanisation and a higher frequency and volume of storms 

predicted with climate change, strategies need to be developed to address flooding issues in 

the short and long term.  

 

 

  

Figure 5:  Flooding in Stanhope Parkway, March 2019. Source: John Lawton, Sustainable Schools NSW [109]. 
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2.2.2 Erosion, sediment and stream banks  

Erosion is the removal and transportation of soil and rock by either water flow or wind. In 

terms of stormwater, erosion most often refers to stream bank erosion, where rapid 

water flows cut away at the edges and bottoms of stream banks and transport soil 

downstream.  Erosion is a natural process but is restricted in healthy ecosystems. 

Stormwater runoff is a major contributor to rapid stream flows and erosion due to its 

increased volume and velocity compared to natural flows.  

When stream banks erode, the hydrology of the stream is changed. The excess sediment is 

washed into waterways, reducing the stream’s capacity to store and move water. In some 

cases, the stream’s path can actually be altered. This sediment can contribute to flooding 

problems. It can also destroy aquatic animal habitats and disrupt the natural ecology of the 

stream or river. Sediment can also transport pollutants, providing additional pressure and 

impacting effectiveness of water treatment plants.  

In some cases, it requires costly removal efforts to remove stream sediment loads. Once the 

soil is washed downstream, the soil is gone forever, and it can be expensive to stabilise 

impaired stream banks. Vegetation buffers are crucial for slowing the erosion of stream 

banks.  

 

 

 

  

Figure 6: Comparison of a healthy stream bank and an eroding bank. Source: Environmental Protection Agency [11]. 

http://www.stormwater.allianceforthebay.org/glossary-of-terms/flow
http://www.stormwater.allianceforthebay.org/glossary-of-terms/stormwater
http://www.stormwater.allianceforthebay.org/glossary-of-terms/flow
http://www.stormwater.allianceforthebay.org/glossary-of-terms/stormwater
http://www.stormwater.allianceforthebay.org/glossary-of-terms/flow
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2.2.3 Pollution  

Stormwater pipes transport stormwater runoff directly into waterways, making it possible for 

large amounts of pollutants to be transported straight into local creeks. In urban 

environments, any matter that the stormwater collects on hard surfaces (e.g. roads and 

gutters) ends up in the waterways.  

‘Point-sources of pollution’ come from a single discharge source, such as a pipe or drain. 

‘Diffuse source water pollution’ arises from many different sources, often occurring during 

rainfall events.  

Stormwater is a type of diffuse source water pollution. Stormwater pollutants can come from 

a range of sources and activities within the urban catchment including motor vehicles, 

construction activities or erosion and surface degradation, littering, gardening, pets, industry 

and household wastes, agricultural run-off, sewage overflows, illegal malfunctioning sewage 

connections or sewage treatment facilities.  

Pollutants can include gross pollutants, suspended solids, microorganisms, nutrients, metals 

and toxic organics, oils and surfactants. Elevated levels of pollutants can deplete oxygen 

levels, encourage algal growth, reduce biodiversity and increase water toxicity; damaging the 

health of aquatic ecosystems and degrading the recreational, aesthetic and economic values 

that may be associated with them.  

Stormwater pollution is complex to manage because it is closely linked to land use. Due to 

the diffuse nature of many stormwater discharges, it is also difficult to quantify the range of 

pollutant loadings to receiving streams that are attributable to stormwater discharges. The 

most effective way to reduce stormwater pollution is to prevent it entering the environment. 

 

 

 

 

 

 

 

 

Figure 7: Creek litter. Source: Blacktown City Council [110] 
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Table 4: Pollutants of concern and likely sources in urban stormwater  

Source: Table modified from CSIRO Urban Stormwater Best Practice Environmental Management Guidelines (Table 1.1) [10]. 

Pollution type Source Concern 

Nutrients- Phosphorus 
and nitrogen 

Industrial and household chemicals, fertilisers and pesticides, leaf and 

grass clippings, cleaning products (detergents), animal excreta, 

sewage overflows/septic tank leaks (human waste product), 

atmospheric deposition, gaseous nitrogen from vehicle exhausts and 

ash from bushfires. 

Excess nutrients stimulate growth of aquatic plants and excessive 

growth of weeds and algae. This can lead to algae blooms and 

severe cases of hypoxia (low oxygen). 

Pathogens/ 
microorganisms such 
as viruses, protozoa  
and bacteria 

Sewage overflows, malfunctioning of sewage treatment plants or on-

site sewerage systems, improper disposal of pet waste, organic matter 

decay. 

Human and animal health- contamination of drinking water, food 

sources and recreational waters. 

Sediment - The loose 
sand, clay, silt and 
other particles of soil 

Construction, flooding, erosion, households and buildings, vegetation 

debris, particulates from vehicle maintenance or washing and 

pavement wear, airborne particulate matter brought to the ground by 

rain. 

Elevated levels of solids increase turbidity and reduce the 

penetration of light which can decrease the supply of food for 

other organisms (both through prey capture and through limiting 

the growth of some plants). Solids that settle as bottom deposits 

can cover and smother bottom dwelling aquatic life, alter habitats, 

and reduce spawning and juvenile fish survival. Sediment can 

also clog and damage sensitive tissues such as the gills of fish 

and aquatic invertebrates. Solids also provide a medium for the 

accumulation, transport and storage of other pollutants including 

nutrients and metals. 

Hydrocarbons Oil, grease and petrol from asphalt pavements, driveways, parking lots, 

vehicle maintenance areas, gas stations, spillage, illegal discharges, 

vehicle leaks, car washing, leaking storage tanks and improper 

disposal.  Petroleum hydrocarbons are typically concentrated along 

transportation corridors. Animal excreta, fertilisers, corrosion of roofing 

and building materials, leachates from organic materials are other 

sources. 

Highly toxic to fish and other aquatic life at low concentrations. 

Grease down the drain can also clog pipes and lead to sewer 

overflows. 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/protozoa
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/particulates
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Pollution type Source Concern 

Metals/heavy metals- 
e.g.- cadmium, 
chromium, copper, 
nickel, lead, zinc 

 

Road, bridge and roof runoff with petrol additives, paints, industrial 

activities such as electroplating or tanneries, timber treatments, 

agricultural and domestic chemicals, engine part wear such as break 

lining, tyres, engine parts, batteries,  atmospheric deposition, corrosion 

of metal objects, combustion processes, soil erosion, weathering of 

buildings 

Poison aquatic organisms or damage their life processes in other 

ways. Persist in the environment for a long time. 

Gross pollutants/solids Human derived litter from pedestrians and vehicles, waste collection 

systems, spills and accidents, vegetation debris – leaf and lawn 

Clogged storm drains, pathogens, habitat degradation, unsightly, 

can produce odours and animals can eat and choke on materials.. 

Over 800 tonnes of litter ends up in Blacktown’s waterways every 

year. 

Organic materials 

 

Residential lawns and gardens and commercial landscaping pesticides 

and herbicides, household solvents, animal wastes, sewer overflows. 

Health risk to aquatic organisms and humans through ingestion or 

bio-accumulation in the food chain. 

Temperature Urban runoff can be heated as it flows over rooftops, parking lots and 

roadways. The removal of vegetation from stream banks, reduced 

ground water baseflow, and discharges from storm water facilities with 

elevated water temperature can also impact stream temperatures. 

Sudden changes or frequent fluctuations in temperature directly 

stress the aquatic ecosystem and make it difficult for temperature-

sensitive species to survive and/or reproduce. Increased water 

temperatures can stimulate the growth of weeds and algae. 

Higher temperatures also decrease levels of oxygen. 
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2.2.4 Plant and animal habitat and population degradation  

Natural ecosystems are a complex arrangement of interactions between the land, water, 

plants and animals. The biological integrity of waters impacted by urban stormwater is 

typically reduced from more pristine, undeveloped circumstances.  

Urban stream syndrome- describes the consistently observed ecological degradation of 

streams in urban land. 

Increased pollutants, water flows and erosion from urban stormwater impact the integrity of 

aquatic ecosystems.  Impacts include the degradation and loss of aquatic habitats, reduction 

in the numbers and diversity of aquatic animals, and the emergence of more pollutant-

tolerant species. 

 

 
 
2.2.5 Drinking water, recreational water and human health threats 

Water supplies can potentially be contaminated by urban runoff, posing a public health threat. 

Public health impacts are for the most part related to bacteria and disease-causing 

organisms carried by urban stormwater runoff into waters used for drinking, fishing and 

recreation. For example, swimming or coming in direct contact with contaminated water at 

beaches can cause people to become seriously ill. Of particular concern are pathogens such 

as Cryptosporidium and Giardia and algae such as blue-green algae (Cyanobacteria).   

Public health threats (such as beach, drinking water and food 

contamination) can impede economic development and have a 

negative impact on people’s quality of life. For example, safe drinking 

water is essential for human survival.  As water catchments become 

contaminated, the cost people will need to pay for drinking water will 

increase as the need for treatments increase. Similarly, if bacterial 

contamination of shellfish occurs, beach closures negatively impact 

the fishing industry and local economies. 
Figure 9: Closing of Christies 

Beach. Source: ABC News [115]. 

 

Figure 8: Relationship between Urban Stormwater and Aquatic Ecosystems Source: 4.0 
Environmental Assessment - Environmental protection Agency [11]. 

. 
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Lesson Plan - Part 2  

Impact of Stormwater on Liveability 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Lesson overview 

In this lesson, students are invited to investigate how stormwater can influence the liveability of an area for humans 

and other species due to its potential for many cumulative impacts. In groups, students research one way 

stormwater can impact on the surrounding environment if not managed appropriately and present it back to the 

class with the goal to persuade the audience to act. This lesson could be split over more than one lesson.  

 

Resources 

• Computers/iPads/Library   

• Stationery, student work books  

• Teacher Resource, Part 2 

NSW curriculum links 

Syllabus Outcomes: SC4-5WS , GE4-2 , GE4-3, GE4-
5, GELS-8, GELS-2 , GELS-3, GELS-4, GELS-5, GELS-7, 
GELS-8, EN5-2A. 

 

Learning intention  

• Students can define stormwater.  

• Students understand and effectively communicate the range and extent of impacts stormwater can have on 
urban waterways and liveability of a place. 

• Students link stormwater impacts with land-use. 

• Students research, collate information and present findings to effectively communicate the importance of 
effective stormwater management.   

•  

Australian curriculum mapping 

• Sustainability Cross Curriculum Priority: OI.2, OI.3, OI.4, OI.5, OI.6 

• Year Seven English: ACELY1725 

• Year Seven Science: ACSHE119 

• Year Seven  Geography: ACHGS047, ACHGS054, ACHGS053, Water in the World - 
ACHGK037, Place & Liveabiltiy- ACHGK043, ACHGK044, ACHGK045 

• Year Eight English: ACELY1736 

• Year Eight Science: ACSHE119, ACSHE226 

• Year Eight Geography: ACHGS061, ACHGS062, Landforms & Landscapes-  
ACHGK051, ACHGK052, Changing Nations- ACHGK054, ACHGK059 

http://syllabus.bostes.nsw.edu.au/english/english-k10/content-and-outcomes/
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Lesson introduction – 5 minutes 

• This lesson explores what stormwater is and the range and extent of impacts it can have on surrounding 
environments and people if not managed appropriately.  

• Short discussion about what stormwater is and examples of stormwater around the school. 

• Watch video - Shocking Truth About Australia’s Greatest Tourist Drawcard – News.com.au. 

Main body of teaching – 30 minutes 

Research and Analysis 

• Each group picks a topic to research how stormwater influences:  
o Flooding (high rates and volume of surface runoff)   

o Erosion and sedimentation of stream banks (high rates and volume of surface runoff)  

o Pollutants (community/business/industry waste, overflow of sewers, illicit sewer connections and 

malfunction of on-site sewage management systems) 

o Plant and animal habitat and population degradation 

o Drinking water, recreational water and human health threats 

• Each group asked to provide a local example of when this has been a problem and why. 

• Students asked to relate the problems back to land use.  

• Suggest students organise their ideas using a mind map (pre-assessment) to help in preparing to 
communicate their ideas to people. This can be modelled.  

 

Presentation 

• Students, as a group present their findings back to the class as a persuasive argument on why the issue  is a 
concern and why it needs to be managed. 

• Could be conducted as a whole group or as a think, pair, share exercise, depending on the group of 
students.  

• Class given opportunity to comment and ask questions surrounding the issues as basis for further inquiry. 

• Can also include an option of self-reflection (post assessment) following the presentation.    
 
 

https://www.news.com.au/travel/australian-holidays/nsw-act/shocking-truth-about-australias-greatest-tourist-drawcard/news-story/baf3ea0f795c216c056c93d2d1a78a3d
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Discussion and conclusion – 15 minutes 

After all presentations, lead a group discussion to finalise the lesson and draw conclusions. Ask students leading 
questions such as:  

• Would you say the potential impacts of stormwater are small or large?  

• What happens with these impacts in urban areas? 

• Were there any land-uses that stuck out more than others as actions that could be improved in our 

community?  

• How do we manage competing demands and community concerns when implementing water 

management i.e all those issues important to address?  

• What actions could be taken to help close the loop in our school so stormwater doesn’t leave the site?  

 

Home activity – extension task ideas 

• Communicate back to the class using a range of different styles.  

• Suggest reasons why/why not flushing the water away quickly to remove from a site is/is not an effective 
management method  

• Explore the fact- 80% of marine plastic comes from land based sources.  

• Part of activity could be assigned as homework.  
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Part 3. Stormwater - management solutions  

Water must be managed both for immediate needs and long-term economic and 

environmental sustainability. As we have learnt, stormwater quality and quantity can have a 

significant impact on the natural environment and human health, lifestyles and liveability of an 

urban environment. With pressures of water availability, population growth and climate 

change; urban planners, catchment managers and engineers are constantly looking for ways 

to better look after our stormwater systems in our expanding cities.  

Historically, as urban development has occurred, the primary concern in stormwater 

management has been to move water away from development areas as quickly as possible 

to limit flooding. However, this can put pressure on urban water bodies in terms of some of 

the issues we learnt about in part 2, including increased water flows and the rapid spreading 

of contaminated water.  

Conventional stormwater management methods have also had little overlap with wastewater 

or potable water supply management. For example, historical water management may have 

imported large amounts of drinking water from external catchments to an urban area 

(intensive and costly) without efforts to collect, store or reuse waste or stormwater for 

purposes not requiring water of a drinking standard. 

In more recent years, improving technology and science has enabled water managers to 

explore ways of following the natural hydrological cycle in stormwater management; as well 

as integrating stormwater, wastewater and potable water management systems to create 

more sustainable and liveable communities [12]. The benefits that can come from effective 

stormwater management include:  

 

• Cultural 

identity 

protecting the integrity of natural systems and places of significance. 

• Environment healthy creek/river flows and healthy riparian and aquatic habitats.  

• Liveability creating green/natural urban settings, reducing the heat island effect, 

minimising flooding and maintaining health standards in drinking and 

recreational water bodies 

• Economic  supporting industry and minimising costs due to water contamination. 

• Affordability reducing costs over the long term through water harvesting and re-use. 

• Social ecology the interconnected relationships between living and non-living systems 

• Resilience Long-term resistance to effects of storms and droughts 

 

Integrated water cycle management and water sensitive design are some of the approaches 

now used for effective stormwater management.  

  

http://www.sydneywater.com.au/SW/education/water-management/Liveablecities/index.htm
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3.1 Integrated water cycle management  

Integrated water cycle management involves taking a holistic approach when managing 

water services; recognising that water supply, stormwater and sewage services are 

interrelated components of catchment systems, rather than viewing each system in isolation.  

By considering the whole water cycle when planning and delivering services, we can take 

advantage of links between different elements and develop solutions that have broader 

social, environmental and economic benefits. For example, stormwater can be viewed as a 

valuable water resource that, if managed appropriately, can be utilised to supplement 

household, commercial/industrial, streetscape and parkland water supply needs, while 

reducing pressure on groundwater and drinking water supplies.  

Angus Creek harvesting and re-use project example  

Blacktown International Sportspark attracts thousands of visitors each year and requires 

substantial amounts of irrigation water to keep the fields green. Council has built a 

stormwater harvesting and reuse scheme to reduce the amount of drinking water that is 

needed for irrigation, provide a sustainable irrigation source, and to protect the creek from 

contaminated stormwater from nearby urban areas.  

When it rains, high stormwater flows from Angus Creek and hard surfaces at the Sportspark 

are collected, stored, treated and then re-used on the playing fields at the Sportspark and 

surrounding fields. This scheme supplies up to 200ML of water for irrigation per year.  

The scheme incorporates natural treatment processes from storage ponds, floating wetland 

rafts, a wetland and mechanical/chemical treatment via screen filters, chlorination and UV 

disinfection to provide water quality suitable for spray irrigation with no access restrictions.  

For more information, please click here and see the supporting resources.  

 

 

  

Figure 10: Wetlands from Angus Creek Stormwater and Reuse Scheme in Blacktown City Council where 
stormwater runoff from a sports park’s hard surfaces are captured and reused to irrigate the sports park.  
Source: Angus Creek Stormwater Harvesting and Reuse Scheme – CRC for Water Sensitive Cities [83] 

https://watersensitivecities.org.au/wp-content/uploads/2018/10/6-Angus-Creek_FINAL.pdf
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3.2 Water sensitive urban design  

Water sensitive urban design (WSUD) is a type of integrated water management used to 

capture, treat and/or re-use stormwater before it enters our waterways and includes a range 

of management practices and devices. Some of these are outlined in Table 5 below.  

WSUD is about integrating the water cycle into urban planning by designing, constructing and 

maintaining our urban water environments to closely match the natural hydrological and 

ecological processes that exist prior to development. For example, some WSUD 

management practices focus on slowing down flows of stormwater run-off and redirecting it 

towards local creeks and rivers. This gives the surface water more time to infiltrate the soil 

without causing excessive erosion of stream banks. This practice can even improve the 

quality of the water. There are also instances where stormwater is stored and used locally (as 

above) or released slowly to control water flow in streams.  

WSUD management practices can be applied to all sizes of development (lot, street, 

precinct, regional scales) but work best when treated close to source. For example, a 

raingarden or wetland in a park collecting and treating stormwater from adjoining streets 

before that water enters a creek or river.  

To help manage local waterways and minimise impacts of stormwater, councils can require 

installation of WSUD devices in any new developments. In older developments, retrofitting 

WSUD can be an option. Retrofitting may include: 

• waterway restoration activities and installation of WSUD stormwater 

practices/technologies in areas where none previously existed, or 

• improvement of existing stormwater management practices so that they provide a 

water quality or flood mitigation function and disconnect impervious areas. 

Hydrological modelling (doing a water balance of what is coming in and out of the local water 

system) may be needed to determine the appropriate WSUD systems to use. Sometimes a 

study may be required to assess environmental impacts at the source and receiving 

waterways downstream. Figure 11 below illustrates the modified water balance that WSUD 

tries to achieve.  

Figure 11: The Natural, Urban and WSUD Water Balances. Source: Hoban & Wong, 2006. 
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Table 5: Water sensitive urban design devices   

Treatment Description and Use 

Rainwater 

tanks 

Tanks that collect stormwater run-off from impervious surfaces such as roofs, 

reducing the amount that enters our waterways. Tank water can be used to flush 

toilets, wash clothes, water gardens and wash cars, significantly reducing 

demand on drinking water. 

Raingardens Specifically designed garden beds that collect and filter stormwater runoff by 

using soil, plants and microbes to biologically treat stormwater and trap rubbish 

and sediment on the surface. They can also be called bioretention systems. 

Depending on how much water is collected, raingardens range in size from 1 

to over 100 square metres. 

Wetlands Shallow, densely planted, man-made ponds that help filter water through 

physical, biological and chemical processes. They provide a natural way to treat 

and remove pollutants and course sediments and dissolved pollutants from 

stormwater before it enters our creeks, rivers and oceans. Wetlands are usually 

used close to a catchment outlet, within a reserve where there is plenty of space 

or in land subject to flooding but outside the main waterway channel. 

Sediment 

ponds/basins 

Ponds that intercept stormwater before it reaches the waterway, and slow it 

down, capturing the coarse sediment and litter as gravity pulls it to the bottom. 

The cleaner water stays at the top of the pond and flows through the outlet 

structure. These ponds can also provide habitat for local flora and fauna. 

Treatment 

trains 

Combination of sediment basins used upstream of constructed wetlands or large 

raingardens. This enables protection of wetlands and waterways from large 

sediment deposits, while the wetland or raingarden downstream further treats 

stormwater nutrients and toxins. 

Swales Depressed and linear channels lined with grass or more dense vegetation that 

collect and transfer stormwater. They screen, filter and remove gross pollutants 

by binding them to organic matter and soil particles allowing the filtrated water to 

infiltrate into the subsoil. They need adequate contact time between the run-off 

and the vegetation and soil surface to optimise pollutant removal. They may be 

used as an alternative to conventional street nature/median strips or run-off 

collection points in car park areas. 

Gross Pollutant 

Traps (GPTs) 

Structures that use physical processes to trap solid waste such as litter and 

coarse sediment. Commonly used as a primary treatment because they mostly 

remove large, non-biodegradable pollutants. There are many different types, all 

performing a similar function and are most often used as part of a treatment train 

with other measures such as wetlands or bio-retention systems. By removing 

large pollutants, downstream treatment of stormwater can occur more effectively. 

Porous paving Pavement that allows water to pass through it and infiltrate back into the soil or 

groundwater system as an alternative to conventional impermeable pavements. It 

can reduce peak stormwater discharges from paved areas, increase groundwater 

recharge, improve stormwater quality and reduce the area of land dedicated 

solely to stormwater management. 

Infiltration 

trenches 

Excaved areas filled with porous material to collect stormwater run-off. 

Stormwater infiltrates into the surrounding soil, while gross pollutants, course 

sediments, particulate and some dissolved nutrient and heavy metal pollutants 

are retained in the porous media. These range from simple gravel-filled trench 

systems to those topped with bio-retention systems for maximum pollutant 

removal prior to infiltration. They can increase the soil water levels and 

groundwater flow rates, as well as reduce stormwater flow. 
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Bioretention basins and wetlands example at Blacktown Showground 

The Blacktown Showground site was redeveloped in 2012 to provide a multi-use recreational 

venue for the Blacktown community with a central theme of water. The Showground has 

playgrounds, a café, a water play park and a community garden.  The water that runs through 

the site is treated through a raingarden and wetland. Roof water is collected and used in the 

community garden and stormwater is treated and used on site to irrigate the gardens, 

showground fields and for toilet flushing.  

  

Figure 12: Wetlands at Blacktown Showground. Source: Blacktown City Council [30]. 

Figure 13: Blacktown Showground- How the System Operates. Source: Blacktown City Council [30]. 
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3.3 Who is responsible for stormwater management? 

In NSW, there is currently no state-wide standard for stormwater management across 

legislation or policy. The uptake of WSUD is also currently not mandated, so varies across 

the state. There are some policies encouraging the adoption of WSUD for land within specific 

zones such as the Coastal Management Zone, Sydney Drinking Water Catchment and under 

the Building Sustainability Index scheme (BASIX), however this is not currently consistent 

across NSW.  

Local government has the greatest role in the management of stormwater, alongside 

managing other parts of the urban environment (such as drains, roads, reserves, parks, car 

parks and providing/accepting the conditions that new development may occur). In some 

locations, the management of stormwater is shared with water authorities and individual 

property owners (for example, Sydney Water provides stormwater services to south and 

south-west Sydney).  

Local government has the potential to minimise impacts of stormwater by:  

• ensuring integrated water management and WSUD principals are followed in design, 

construction and maintenance of new infrastructure; and in opportunities to 

retrofit/minimise effects of existing infrastructure.  

• maximising use of green spaces for increased impermeabiltiy   

• monitoring and maintaining riparian health.  

• charging ratepayers a stormwater management service charge to help contribute to 

on-going stormwater management. For example, this Service Charge [13] system 

supports water management in Blacktown City 

• educating the community about how they can contribute to stormwater health  

• involving multiple stakeholders, including the wider community in decisions about how 

to best maintain ecological integrity alongside long-term social needs for water.  

It is important to remember that what flows into our stormwater drains and creeks is also 

largely affected by our community behaviours. Parts 4 & 5 of this resource will explore the 

Blacktown City catchment, and how the community (and you) can support stormwater 

management practices in this local government area.   
 

https://www.blacktown.nsw.gov.au/Community/Our-environment/Waterways/Stormwater-Management-Service-Charge
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Lesson Plan - Part 3  

Stormwater Management 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lesson overview 

In this lesson, students learn about older and newer styles of stormwater management practices, within context of 

the natural and urban water cycles. Students learn about Integrated water management and water sensitive urban 

design. This lesson is ideally conducted as a field trip or over two lessons, one in the classroom and one as a trip. 

The lesson can be delivered from the classroom if a field trip is not feasible.   

 

Resources 

• Teacher Resource, Part 3 and Water sensitive urban design worksheet (pg 41)  

• Teacher Resource, Part 4 and Part 5 can be used to pick a field location 

• School bus and/or walking tracks.  

• All safety requirements and field equipment for excursion 

NSW curriculum links 

Syllabus Outcomes: SC4-1VA, SC4-2VA, SC4-3VA, 
GE4-1, GE4-2, GE4-3, GE4-5, GELS-2 , GELS-3, 
GELS-4, GELS-5, GELS-7 

 

Learning intention  

• Students investigate different stormwater management techniques. 

• Students can relate stormwater management techniques back to the water cycle. 

• Students can recognise the benefits of holistic stormwater management for community and environmental 
liveability. 

 

Australian curriculum mapping 

• Sustainability Cross Curriculum Priority: OI.4, OI.5, OI.6, OI.7, OI.8, OI.9 

• Year Seven Civics and Citizenship: ACHCS054, ACHCS059 

• Year Seven Science: ACSHE119, ACSHE223, ACSHE120, ACSHE121 

• Year Seven  Geography: ACHGS054, Water in the World - ACHGK037, Place & 
Liveabiltiy- ACHGK043, ACHGK044, ACHGK045 

• Year Eight Civics and Citizenship:: ACHCS068, ACHCS073 

• Year Eight Science: ACSHE134, ACSHE226, ACSHE135, ACSHE136, ACSIS139,  
ACSIS140 

• Year Eight Geography: ACHGS062, Landforms & Landscapes-  
Changing Nations- ACHGK054, ACHGK059 
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Lesson introduction – 5 minutes 

This lesson explores different stormwater management strategies in the context of the urban and natural water 
cycle. As an introduction, teacher leads a brainstorming discussion about what benefits of effective stormwater 
management can look like. At the beginning of the lesson, ask students what effective ways or removing excess 
stormwater run-off from a site might look like? Record responses to return to at end of lesson.  
 

Main body of teaching – 30 minutes 

 

In classroom or central location in field  

• Working in groups, students complete the Water sensitive urban design worksheet and discuss the 
commonalities and differences between the designs.  

• How do these management designs relate back to the water cycle?  

• As a class, explore issues that may occur in stormwater management, if the natural water cycle is not 
considered – link/recap of  lesson 2.  

As investigative walk  

• Class goes for a walk around local area and/or is driven to a local example where can visit and explore 
different stormwater management examples.  

• Students are asked to find examples of traditional management techniques and WSUD techniques.  

• Students are asked to tick off as many examples from the worksheet as they can find.  

If not in field  

• As a class, read the case -studies for local examples of integrated water management and water sensitive 
urban design in Blacktown City.  

• Can students name any other examples they have seen of stormwater management?  
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Discussion and conclusion – 15 minutes 

As a class, reflect on the different management techniques learnt about. Refer to the list created at the beginning 
of the lesson when the class was asked to consider management options.  

• Were the options different/similar/more or less than expected? Why? 

• What management outcomes are done well in the examples found on the walk/in the case-studies?  

• Explore why these examples may or may not support the natural water cycle in an urban setting.  

• Do you think specific engineering requirements would be important to support Council with specifications 
for different locations?  

• Would maintenance of the sites be important?  

• In context of what students have learnt about the natural and urban water cycles and stormwater run-off 
to date, ask students to consider if they believe that removing water quickly from a site or allowing slower 
infiltration, retention and re-use of water may be a more holistic management strategy.  

• What would their management strategy be and why?  
 

Home activity – extension task ideas 

Extension Task 

• Respond to this statement – ‘Stormwater is a big environmental problem. It is a threat to the liveability of our 
cities, yet it is different to other environmental problems because using stormwater as a resource can have a 
big benefit for the environment’. 
 

Homework 

• Investigate why there is currently not a consistent state and/or national policy or technical standard for 
stormwater management.  

• Using some of the potential impacts stormwater can have on liveability (lesson 2) as well as the benefits of 
effective management (lesson 3), present a letter of persuasive evidence based arguments to your state 
member of Parliament. The letter should suggest the need for state legislation of stormwater management 
and how a state WSUD framework could support stormwater to be managed consistently and efficiently across 
NSW and respond to the challenges of water security, flood control and climate change. A letter template can 
be found in Part 6 of this Resource: Sample Letter to government body, local Member of Parliament or 
councillor, or you can create your own.  

http://www.victoriawalks.org.au/resource/8
http://www.victoriawalks.org.au/resource/8
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Water sensitive urban design worksheet  
 Can you name all of the WSUD features? Match the name from the words below.  

   
         

 

 

 
         

   
         

  

 

         

  

Possible words: living wall, wetland, detention pond, gross pollutant trap, rainwater tank, sand filter, bioretention 
system, biofilter basin and lake, floating wetlands, swale, permeable paving, flood detention basin 
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Water sensitive urban design worksheet 
Answers sheet. 

   
          permeable paving                    swale   sand filter  

 

 

 
           floating wetlands             gross pollutant trap                rainwater tank  

   
                  wetland          biofilter basin and lake               detention pond  

  

 

                  living wall             bioretention system   
        flood detention 
basin  
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Part 4. Understanding the Blacktown City catchment 

4.1 Blacktown City history and land use  

Blacktown City is located in the Cumberland Plain in Sydney’s west. It is bounded by the 

Hawkesbury City in the north, The Hills Shire in the north-east, Parramatta City in the east, 

Cumberland and Fairfield Cities in the south and Penrith City in the west.  

The area comprising the City of Blacktown has a long history – the Darug (also spelt as 

Dharug, Daruk, Dharuk and Dharruk) people were the original custodians of the area and 

have lived in the area for over 60,000 years, with many local Darug people still living in the 

area today. The three clans of the Blacktown area include: Warmuli- Prospect, Warrawarry- 

Eastern Creek and Gomerigal- South Creek (further resources to support exploration of local 

indigenous culture can be found in the Supporting Resources section).  

With European settlement, the land in Blacktown City became used for grazing, farming and 

timber. However, since that time, the area has changed with a high percentage of the land 

being developed into new suburbs to cater for the growing population. These days, 

Blacktown City is a predominantly residential area with major commercial centres and 

substantial industrial and commercial land use (Fig. 15). Some traces of the rural past still 

exist in areas to the north-west, although growth and development is expected to continue. 

 

 

 

 

 

 

 

 

 

Blacktown City is now one of the most populated Councils in NSW and is the eighth fastest 

growing Council in Australia. Over the next 20 years, it is projected that Blacktown City 

Council will become home to over 570,000 residents. The expected population growth will 

result in a high consumption of water to meet demands (predicted to be an extra 18 GL of 

water/year). With increasing urban development, the percentage of impervious (hard) 

surfaces is also increasing, forcing large amounts of poor-quality runoff directly into local 

rivers and creeks and causing concern for water health, as well as urban heat concerns.  

Part 4 of this resource focuses on learning about the catchments and catchment health of 

Blacktown City, so we can understand what needs to be done in order to look after them into 

the future.   

Figure 14: Blacktown City Council Civic Centre. Source: Blacktown City Council. 



 

43 

 

 

Figure 15: Blacktown City Council Land use and zoning. Source: Blacktown City Council, “Biodiversity Strategy”  [14]. 
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4.2 Blacktown City waterways and catchment areas  

Blacktown City has 262 km of natural waterways and creeks in 22 major sub-catchments 

(Figure 17). These waterways flow into two major catchments:  

• Creeks at the eastern end drain into the Parramatta River, which flows towards 

Sydney Harbour.  

• Creeks in the north and west (South Creek, Eastern Creek) drain north towards the 

Hawkesbury-Nepean River.  

 

 

Table 6: Water inflow to the Parramatta and Hawkesbury-Nepean River Catchments.  

Source: Blacktown City Council Biodiversity Strategy [14]. 

Waterways that flow into the  
Parramatta River catchment 

Waterways that flow into the  
Hawkesbury-Nepean catchment 

• Girraween (formally Greystanes) Creek which 

flows into Toongabbie Creek and forms the 

border of the Blacktown and Holroyd LGAs 

• Lalor Creek which flows into Blacktown Creek 

• Grantham Creek which flows into Blacktown 

Creek 

• Toongabbie Creek which flows into the 

Parramatta and Holroyd LGAs 

• Blacktown Creek which flows into Toongabbie 

Creek 

 

• Caddies Creek which flows into Cattai Creek in 

The Hills LGA 

• Second Ponds Creek which flows into Cattai Creek 

in The Hills LGA 

• First Ponds Creek which flows into South Creek in 

The Hills LGA 

• Quakers Creek which flows into Eastern Creek 

• Burdekin Creek which flows into Eastern Creek 

• Breakfast Creek (including its two main tributaries, 

Ashlar and Turner Creeks) which flows into 

Eastern Creek 

• Bungarribee Creek which flows into Eastern Creek 

• Reedy Creek which flows into Eastern Creek 

• Eskdale Creek which flows into Eastern Creek 

• Minchinbury Creek which flows into Eastern Creek 

• Angus Creek which flows into Eastern Creek 

• Bells Creek which flows into Eastern Creek 

• Eastern Creek with flows into South Creek in the 

Hawkesbury LGA 

• Little Creek which flows into South Creek 

• Stony Creek which flows into South Creek 

• Ropes Creek (forming part of the border with the 

Penrith LGA) which flows into South Creek 

• South Creek which forms part of the border with 

Penrith LGA and flows into the Hawkesbury River. 

Figure 16: Major Catchments that Blacktown City Waterways Flow Into. Source: Sydney Water [71].  
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Figure 17: Blacktown City Council Sub Catchments. Source: Blacktown City Council [111]. 
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Investigating your local school catchment in Blacktown City  

To determine the sub-catchment your school is located in, find your school’s approximate 

location within the Council area using Fig 17 and the coloured legend. This will also allow you 

to determine the name of the creek system your school’s runoff ultimately ends up in. For 

example, if your school falls in the Cattai Creek sub catchment (the light green zones on the 

map in Figure 17), runoff will go into one of two creeks –  Second Ponds Creek or Caddies 

Creek – depending on where your school is in that sub-catchment. 

You may also want to check the topography of the land surrounding your school [15] – just 

follow the link and search for your suburb of interest in the blue search bar. Looking at the 

topography can help determine the impact your school may have on surrounding properties, 

or to trace the origin of water it may collect from other sites. If your school sits on top of a 

high point, this may mean water running off your school grounds is affecting a site at a lower 

point and needs to be retained and managed onsite. If your school naturally sits at a lower 

point above sea level, it may retain and collect water and runoff from your site and other sites 

around you. 

For example, the topographic image for Kellyville Ridge is copied below in Figure 18. Note 

how the red and orange areas coincide with high points (>76 metres above sea level) and the 

blue areas (<43 metres above sea level) follow natural creek lines and low points where 

water pools. 

 

  

Figure 18: Topography of Kellyville Ridge. Source: Topographic-Map.com. 

https://en-au.topographic-map.com/
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4.3 Blacktown City biodiversity  

Biodiversity refers to the variety of all life forms: 

the different plants, animals and micro-

organisms, their genes and the ecosystems of 

which they are a part.  Maintaining biodiversity is 

essential for the survival of healthy ecosystems, 

including our waterways. As we have learnt, 

vegetation helps slow down water in urban 

areas, reducing erosion and floods. It can also 

filter out pollutants and provide habitats and food 

to both aquatic and land species.  

The vegetation [16] of Blacktown is special with most of the plants, living within the natural 

vegetation communities, being listed as rare, vulnerable, threatened, endangered or critically 

endangered under the NSW Threatened Species Conservation Act 1995 (Figure 20). For 

example, less than 6% of the original 122,000 hectares of Cumberland Plain Woodland now 

remains across Sydney, with some of these existing remnants in Blacktown City [17].  

As well as vegetation communities, many important animals reside in Blacktown City. The 

NSW BioNET Atlas [18], can be used to research what type of species have been sighted in 

a geographic area and their protection status (Figure 21). The Atlas of Living Australia [19] 

also allows you to explore your area’s biodiversity and even add sightings yourself!  

Can you see how many endangered species reside in Blacktown? We counted over 70! 

The Parramatta River Catchment group has identified five biodiversity mascots [20] chosen 

by the community as indicators of water quality and catchment health including the Eastern 

Long Neck Turtle, the Powerful Owl, the Striped Marsh Frog, the Bar-Tailed Godwit and the 

Southern Myotis.  

There are also many citizen science projects that students can get involved with to contribute 

to mapping the biodiversity health in your local area. Flappy the Fishing Bat was a Council 

citizen science project which found bat populations are associated with low density dwellings, 

high woodland cover and drainage lines. Please see Supporting resources for great 

biodiversity initiatives contributing to catchment health that could be used in your local area.  

Figure 19: Example screen of the BioNET Atlas database search function. Source: NSW Bionet Atlas [18].  

Figure 19: Flappy the Bat.   

Source: Blacktown City Council Facebook Page. 

https://www.blacktown.nsw.gov.au/Community/Our-environment/Biodiversity#section-3
https://www.environment.nsw.gov.au/atlaspublicapp/UI_Modules/ATLAS_/AtlasSearch.aspx
https://biocache.ala.org.au/explore/your-area#-35.2730|149.1166|12|ALL_SPECIES
http://www.ourlivingriver.com.au/learn-more/plants-and-animals/
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Figure 20: Map Depicting Vegetation Communities Across Blacktown.  
Source: Blacktown City Council ‘“Biodiversity Strategy” [14]. 
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4.4 Blacktown City waterway health monitoring 

Blacktown City Council monitors the health of the local waterways through physical and 

chemical testing and also monitoring biodiversity such as macro invertebrates (waterbugs) 

and river (riparian) vegetation.  

The results of these studies are displayed and shared with the community with annual 

Waterway health report cards [21]. Waterways are given an overall health assessment score 

between A and F. The score range A (excellent) means that water quality indicators are 

within guideline limits more than 90% of the time, diverse waterbug communities with species 

sensitive to pollution are present and there is good riparian vegetation with native plant 

diversity and coverage. The score range D, E, F (poor) means that water quality indicators 

are within guideline limits less than 50% of the time, waterbug communities only contain 

pollution tolerant species and riparian vegetation is lacking native plant diversity, with weeds 

most likely to be dominating. 

As seen from the Blacktown City Waterway health report cards, many waterways in the LGA 

are experiencing poor scores due to erosion, sedimentation, poor water quality, invasion of 

aquatic weeds, rubbish dumping and loss of riparian vegetation. For example, Council has 

mapped key rubbish dumping hotspots and potential problem areas for aquatic weeds.  

Note- Council has some water quality and waterbug testing kits available for schools to 

borrow if they are interested. Please contact the Council for more information.   

Figure 21: Example of Creek assessments and water quality scores as per the 2020 Waterway health report card. 
Source: Blacktown City Council [21]. 

https://www.blacktown.nsw.gov.au/Community/Our-environment/Waterways/Waterway-Health-Report-Card
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Figure 22: Map Depicting Pollution and Aquatic Weed Areas Across Blacktown.  
Source: Blacktown City Council, “Biodiversity Strategy [14]. 
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4.5 Blacktown City Council’s waterway management 

Council is implementing a number of programs to protect and improve water quality, 

biological diversity and ecosystem health throughout Blacktown City. Council is developing a 

Waterway management plan for 22 sub-catchments by studying the current land use, 

analysing catchment health data and identifying priority areas and project opportunities to 

improve waterway health, biodiversity and liveability outcomes. Water sensitive urban design 

(WSUD), integrated water cycle management and pollutant targets are incorporated into new 

developments within Blacktown City to help minimise impacts caused by stormwater. Water 

Sensitive Urban Design (WSUD) Principles [29] have been adopted by Council to help guide 

the form and function of new development, as well as operational activities. Council’s 

Developers toolkit for water sensitive urban design [30] provides a range of tools, resources 

and requirements for developers to ensure new works include adequate WSUD elements. 

Other relevant catchment management initiatives by Council include the:  

• ‘Clean City Strategy’ [22] which aims to create places and spaces that are clean, 

inspiring, maintained and safe. Litter prevention is important to enhance the amenity 

of the community and to protect the health of local waterways. Penalties are issued to 

those who are found littering in the area.  

• Council B-informed waste app [23] which allows residents to search any waste type 

and determine how to dispose of it correctly, reducing the threat of contamination 

ending up in waterways.  

• Volunteer Bushcare Program which currently has 14 active volunteer groups. These 

groups meet on a monthly basis and assist Council in achieving significant community 

and environmental outcomes. On-site activities vary and include weeding, planting, 

mulching and litter collection. 

• Adopt-A-Road program which provides a way for families, groups, clubs or 

businesses to enhance the level of community pride in their surrounding area by 

reducing litter, thus improving the visual amenity and habitat quality of roadsides and 

surrounds 

• Eco-Active Schools program which is an environmental sustainability grants program 

tailored specifically to schools within Blacktown City. The program provides funding 

for schools to undertake environmental improvement projects, e.g. focused on energy, 

water and food sustainability.  

In addition, Council: 

• participates annually in Clean Up Australia Day, School's Clean Up Day and Business 

Clean Up Day. 

• is a participant of the Cooperative Research Centre for Water Sensitive Cities and is 

aspiring to become a water sensitive city [31], which focuses on liveability, 

sustainability, resilience and productivity. More about water sensitive cities can be 

learnt by visiting the Water Sensitive Cities Website [32] 

• is a member council of The Parramatta River Catchment Group [24], a regional 

organisation of local councils, state agencies and community representatives whose 

aim is to work together to improve the Parramatta River Catchment [25] health.  The 

https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Water-sensitive-urban-design-WSUD-principles
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Water-sensitive-urban-design-WSUD-principles
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Developers-toolkit-for-water-sensitive-urban-design-WSUD
https://www.blacktown.nsw.gov.au/Community/Our-environment/Pollution/Clean-Cities
https://www.blacktown.nsw.gov.au/Services/Waste/B-informed-waste-and-recycling-app
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Why-do-we-do-water-sensitive-urban-design-WSUD
https://watersensitivecities.org.au/what-is-a-water-sensitive-city/
http://parramattariver.org.au/?page_id=2
http://parramattariver.org.au/?page_id=7
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group undertakes many projects of which Blacktown City Council is directly involved 

in: 

o  Making Parramatta River Swimmable Again by 2025 [26]: you can show your 

support by visiting the website and voting for where you would like to swim. 

o Parramatta River Ecological Health Project [27]: to assist in habitat recovery in 

the Parramatta River.  

o A Coastal Zone Management Plan [28] for the Parramatta River Estuary which 

guides Councils in collectively manageing the river.  

 

 

4.6 Beyond the Blacktown City catchment 

 

 

 

 

 

 

All water (and whatever pollution it carries) entering the creeks and waterways within 

Blacktown City forms part of a larger movement of water flowing into either the Parramatta 

River or the Hawkesbury-Nepean River. 

As each of these larger river systems ultimately empty into the ocean, it is important to 

encourage students to think beyond just their local creek or catchment. Each person doing 

their part to improve waterway health locally can make a difference to their region, and our 

world’s oceans – it’s all connected. As is often said, the ocean is downhill from everywhere! 

The Healthy Harbour Healthy Catchments (Sydney Harbour Catchment Water Quality 

Improvement Plan) [33] is an initiative that Blacktown City Council is involved in through the 

Parramatta River Catchment Group that will provide an over-arching Plan for Sydney 

Harbour, including the Parramatta River tributary, by identifying measures to improve water 

quality. 

Figure 23: Examples of WSUD in Blacktown City a) Floating Wetland in William Lawson Reserve, b) Stormwater 
retention pit in The Ponds on a rainy day and c) Creek Restoration at Waller Creek, Kings Langley. Source: Blacktown 

City Council and John Lawton. 

a) b

) 

c) 

file:///C:/Users/jcb89/Dropbox/Rhys%20Jewlz%20Spreadsheets!!!/Sustainable%20Schools/Blacktown%20Water%20Resource%20Work/www.ourlivingriver.com.au
http://www.ourlivingriver.com.au/content/uploads/2018/07/Parramatta-River-Catchment-Ecological-Health-Project-FINAL-20170119.pdf
http://parramattariver.org.au/?page_id=817
http://www.parramattariver.org.au/projects/healthy-catchments-healthy-harbour
http://www.parramattariver.org.au/projects/healthy-catchments-healthy-harbour
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Lesson Plan - Part 4 

Understanding Your Catchment 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Lesson overview 

In this lesson, students learn about the waterways of Blacktown City and where they drain to. They also explore 

their local waterway in context of the broader Blacktown City catchment. Students explore the history, 

biodiversity, land uses and indigenous connections of the area. Students learn about the current water quality of 

their local waterways and discuss ways it could be improved.    

 

Resources 

• Computers/iPads/Library   

• Stationery, student work books  

• Teacher Resource, Part 4 and Supporting Resources 

• Blacktown City Council website- Waterway health report cards  

NSW curriculum links 

Syllabus Outcomes: SC4-1VA, SC4-2VA, SC4-
5WS, SC4-6WS, GE4-1, GE4-2, GE4-3, GE4-5, 
GE4-7, GELS-2 , GELS-3, GELS-4, GELS-5, GELS-7, 
MALS-33MG, MALS-34MG, 4.4, 4.7, 4.8 

 

Learning intention  

• Students understand the location of their local waterways and where they flows to.  

• Students understand where stormwater run-off from their school ends up. 

• Students understand catchment characteristics such as land use and biodiversity and their relationship.  

• Students investigate the health of their local creek catchment and potential community action required to 
improve the catchment health. 

 

Australian curriculum mapping 

• Cross Curriculum Priority: Sustainability- OI.1, OI.2, OI.3, OI.4, OI.5, OI.6, OI.7, 
OI.8, OI.9, Aboriginal and Trait Islander Histories and Cultures-OI.2, OI.3, OI.6, OI.9, 

• Year Seven Mathematics: ACMSP169 

• Year Seven Science: ACSHE124, ACSHE124 

• Year Seven  Geography: ACHGS047, ACHGS052, ACHGS054, Water in the World - 
ACHGK037, Place & Liveabiltiy- ACHGK043,  
Year Eight Science: ACSIS139, ACSIS140 

• Year Eight Geography: ACHGS049, ACHGS059, ACHGK051, ACHGS062, ACHGS060  
ACHGK052, ACHGS055, 

https://www.blacktown.nsw.gov.au/Community/Our-environment/Waterways/Waterway-Health-Report-Card
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Lesson introduction – 5 minutes 

• In this lesson, we will be investigating our local school catchment in Blacktown City.  

• Acknowledge the traditional people of the land and their connection to the rivers and the local Darug people 
living in the areas today. 

• Share the Darug word for water and/or river (please see Supporting resources).  

• In Blacktown City there are a number of creeks that collect surface runoff and stormwater catchments.Ask 
students if they know the main creeks in Blacktown City?  

• Explain that all river systems drain towards the ocean. Creeks at the eastern end drain into the Parramatta River, 
which flows towards Sydney Harbour. Creeks in the north and west (South Creek, Eastern Creek) drain north 
towards the Hawkesbury-Nepean River. 

• Ask students why it is important to understand and look after our waterways?   
 

 

Main body of teaching – 30 minutes 

Task 1- Students work individually:  

• Use the internet to find the Blacktown City map.  

• Locate your school on the map and compare the Blacktown City catchment map to determine which creek 
and river system your school’s run-off will ultimately end up in.  

• The topography of the school can be checked (as per teacher resource) to determine the impact the school 
may have on surrounding properties or to trace the origin of water from other sites. 

 
Task 2- students work in groups:  

• After locating their local creek, students investigate: 
o the history of land uses the local creek, including Aboriginal connections 
o the local vegetation community and status  
o the type of biodiversity and number of threatened species that live in the creek  
o the current health status of the creek using Council’s Waterway health report cards.  
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Discussion and conclusion – 15 minutes 

• What are the main land uses in our school’s catchment?  

• What are the plants and animals that we share the creek with?  

• What is the health of our waterways?  

• Is the water health good/bad. What may be some reasons for this?  

• What are some actions we can do locally to help improve the quality of the creek?  

 

Home activity- extension task ideas 

• Extension:  
o Students pick a mascot species from the Plants and Animals- Parramatta River Our Living River 

project and learn more about their lifestyle and needs, how they are impacted by the water quality 
and why they are important to protect.  

o Borrow the water testing kits from Council to conduct macro-invertebrate and water quality tests in 
local area  
 

• Homework: What is your local home creek and where does it drain? 
o Find where your home is located. Visit your local home creek.  
o Do a biodiversity assessment of your local creek. Can pick a type of animal and record type and 

occurrence- can use citizen science resources in Supporting resources.  

 

 

 

http://www.ourlivingriver.com.au/learn-more/plants-and-animals/
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Part 5. Protecting our catchment - What can we do? 

Now that your class has a firm understanding of the natural and urban water cycle, 

stormwater impacts and management strategies, it’s time to turn your focus to how this 

information can make a difference in your own school and community.  

There are three important areas to cover – learning from others, taking action in your school 

and taking action in your community.  

5.1 Learning from others 

Here are some great case studies from local schools in your area who have had stormwater 

issues and rectified them by taking action.  

5.1.1 Willmot Public School’s Raingarden project  

Willmot Public School has some Cumberland Plain Woodland remnants situated along their 

front fence. The school noticed that during rain events, the rainwater was falling towards the 

Cumberland Plain and flooding.  

In order to protect the Cumberland Plain Woodland remnants, Willmot Public School built a 

raingarden that extends from the basketball courts and down through the woodland to the 

fence.  The raingarden aims to slow down the rate and volume of water so the Cumberland 

Plain Woodland remnant at the end of the flow path can be conserved.  

Blacktown City Council assisted by providing design, materials and some construction of the 

raingarden. Students enjoyed helping plant the vegetation in the raingarden during the 

construction stages. Through Council, Willmot Public School was also able to engage some 

artists from Williams River Valley to add an art component to the raingarden. They created an 

outline of a frog using soil near the end of the raingarden, and students made some air-dried 

clay structures to place around the raingarden as well to highlight the benefits a raingarden 

can provide to wildlife as well, such as frogs. 

Since the raingarden was built, there has been significant improvement in slowing down the 

rate and volume of stormwater flow into the woodland, allowing the woodland to establish 

itself as an ecosystem within Willmot Public School. 

The raingarden is now an outdoor learning space for students to learn about biodiversity and 

how stormwater can impact our surrounding environment. This video [34] also features the 

Willmot Public School raingarden.    

Figure 24: Wilmot Public School Raingarden swale. Source: Blacktown City Council. 

https://www.filmpond.com/ponds/ezecnsw1/films/ncqhmlontgfp
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5.1.2 Parklea Public School’s Raingarden project 

In 2017, Parklea Public School was a successful applicant in Blacktown City Council’s Eco 

Active Schools Grant program. The theme that year was to design and implement a 

stormwater management action plan or water sensitive urban design feature to improve 

waterway health.  

Parklea Public School identified a drain at their school that is prone to high volumes of 

stormwater entering it. The drain sits below a slope on the playground made up of lawn, 

native plants and bare ground. During high rain events, rain and other pollutants are mixed 

together and enter the drain, which will then enter and impact the Hawkesbury-Nepean River 

catchment. To address this issue and reduce erosion, Parklea Public School decided to build 

a raingarden to slow and filter the stormwater entering the drain. 

The student environmental leaders led the project under the guidance of a teacher project 

leader, and were active in planning and monitoring of the project. A landscaper completed 

the required earthworks, then students, teachers and parent volunteers cleared grass, filled 

in sandstone rubble and planted out the raingarden.  

The plants are currently in the process of establishing. The raingarden is fenced off so that 

the students won’t walk through the raingarden and the vegetation will have a chance to 

establish.  

The teacher project leader anticipates that once the vegetation has matured, the fence can 

be removed and the raingarden will be a useful learning resource. There will also be 

opportunity to monitor the stormwater flow through the raingarden after a significant rain 

event to monitor the success of the raingarden.  

5.1.3 The Ponds High School’s Ponds project 

The Ponds High School has installed a water feature to catch 

and store stormwater runoff from the oval and sheds at the 

western end of their school.  

As the stormwater runs through this feature, it is filtered by the 

reed beds, settling pools and finally end up at a small pond. The 

small pond will hopefully establish to be habitat for fish, frogs, 

turtles, lizards and native plants. It is also an opportunity to teach 

students about the direct impact of litter on waterways and its 

inhabitants.   

Figure 25: Parklea Public School Raingarden. Source: Blacktown City Council. 

Figure 26: The Ponds High 
School pond project. Source: 
The Ponds High School.  
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5.1.4 Chifley College, Bidwill Campus’ Wetland re-establishment 

Chifley College has re-established their wetland to improve water quality. A number of 

actions were taken to achieve this. To stabilise the banks and reduce run-off into the wetland, 

reeds were planted along the border of the wetland and a sediment wall was also 

established. The sediment wall was made out of recycled tyres and mulch.  

Chifley College also wanted to increase biodiversity in the wetland so planted silky oaks to 

not only provide habitat, but also as a food source for nectar eating birds in the future. 

Some further examples of some local school stormwater projects can be found here [35]. 

 

5.2 Taking action in your school 

We encourage you to use the Sustainability Action Process to explore, identify, plan and 

carry out a stormwater project in your school. 

The Sustainability Action Process provides a scaffold for teachers and students to investigate 

real issues and needs. It supports authentic problem solving through active student 

participation. You can find out more about the Sustainability Action Process Here [36] or see 

below for a summary.   

A genuine Sustainability Action Process has five steps: 

Step 1: Make the case for change 

This step includes exploring the sustainability issue (which you have begun to do in parts 1 

through 4 of this resource) and assessing the current situation in the school. 

The best way to assess the current stormwater situation in your school is by carrying out a 

stormwater audit. There are lots of fantastic, free audit resources available online. Some of 

these are outlined in the Supporting resources.  

When you have completed your audit, you’ll have the information you need to build your case 

for what needs to change in the school and why. 

 

Figure 27: Chifley College Wetland Re-establishment projects. Source: Chifley College Bidwill Campus.  

https://www.filmpond.com/ponds/brewongle
https://www.sustainableschoolsnsw.org.au/teach/teaching-sustainability-cross-curriculum-priority
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Step 2: Explore the issue  

This step includes generating ideas and exploring options for making a change, identifying 

available resources and constraints, and selecting an idea, or ideas, for action. 

This could include limitations on what you have control over, or ability to change, timing 

issues, funding restraints, and which project has the greatest chance of success or making a 

positive impact. 

A great way to start is to brainstorm all possible solutions to the problems your audit 

identified, and then consider the pros and cons of each (or conduct a SWAT analysis) to help 

determine your best course of action. 

 

 

Step 3: Plan your project  

This step includes developing the statement (brief) for action, preparing to communicate the 

proposal and gaining agreement on the proposal from stakeholders, including the school 

Principal. 

It’s time to choose the best idea or project from step 2 and develop your proposal for how 

you’ll put it into action. Ideas of in-school projects you might identify through steps 1 and 2 to 

help improve or assist with stormwater management at your school may include: 

• increasing green space or permeable surfaces across the school 

• implementing a litter reduction campaign at the school 

• designing and installing water sensitive urban design features like litter traps, gross 

pollutant traps, swales and wetland gardens  

• designing and installing stormwater reuse or harvesting projects like rainwater tanks, 

raingardens, tanks or irrigation systems  

 

Strengths Weaknesses

Opportunities Threats

Helpful                   
(to achieving 
the objective)

Harmful 
(to achieving 
the objective)
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Figure 28: Example of a SWAT Analysis. 
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Your proposal should include details of: 

• the problem you are seeking to address or solve 

• evidence as to why the proposed action will help 

• steps to carry out the project 

• timeframe of the project 

• resources needed 

• how you will evaluate your success.  

This proposal will be the key document you use to gain support within the school for your 

project, and to seek resources or support from outside your school through grants or in-kind 

support. Make sure you contact Council in this phase for assistance with planning and 

designing the water feature.  

If funding has been identified as a constraint in step 2, you may wish to request a grant for 

your project. Contact Council to find out if there are any local grants available to assist with 

your project. In addition, you could explore: 

• The NSW Environmental Trust Eco Schools Grants 

• The Department of Education grantsfor school sustainability initiatives  

• The grants page showcased on the Sustainable Schools NSW Website [37].  

Step 4: Take action 

This step is where you put your proposal into action and monitor and record implementation. 

The NSW Environmental Trust [38] provides these great tips for carrying out a water project 

in your school: 

• Seek expert advice to help you design your water project, particularly if you are 

planning to create an aquatic habitat such as a frog pond. You may have a school 

parent with this expertise, or you could contact local council, National Parks and 

Wildlife Service or your local land services organisation.  

• Talk to Council about water management in the area, and to find out which local 

organisations you can partner with in a water conservation project. 

• Research your project thoroughly, including the budget, equipment, time and 

expertise that will be required both short-term and long-term. 

• Make sure there is more than one person who can keep technical equipment, such as 

water-monitoring devices, pumps or hydroponic systems, in working order.  

Step 5: Reflect 

In this step, you take time to evaluate the sustainability action, reflect on the learning and 

new ideas based on reflections that can be developed, planned and implemented. 

One outcome of this step might be that you decide to undertake further research and 

monitoring, carry out additional projects, conduct communication/education around your 

current project, or look beyond your school grounds to make a difference. 

http://www.sustainableschoolsnsw.org.au/
https://www.environment.nsw.gov.au/funding-and-support/nsw-environmental-trust
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5.3 Taking action in your community 

Carrying out an on-ground project in your school is a fantastic way to engage students and 

improve your school’s contribution to stormwater management and catchment health in the 

region, but there is a strong case for working with groups beyond your school to make a 

difference in your region.  

Some ideas for how you can take action in your community include volunteering, adopting a 

litter hot spot, reporting pollution events and acting for waterways at home. These are 

outlined below.  

5.3.1 Volunteering 

Students from your school may wish to volunteer with a local group or project to improve your 

area.  Opportunities include: 

• The Parramatta River Catchment Group – Our Living River project provides students 

with a range of opportunities to connect with the local environment through their own 

projects or taking part in existing ones. Students can join the Riverkeeper Network or 

become Riverkeeper Ambassadors. To find out more, please visit the Our Living 

River Educational Resources Site [39]. 

• Intrepid Landcare – Western Sydney Intrepid Landcare [40]. 

• Conservation Volunteers Australia [41].  

• Bushcare groups [42]  

• Cumberland Land Conservancy [43] - Check their Events calendar for up and coming 

events that you may like to be part of. 

• It is always worth getting in touch with Council as we often run events, programs and 

school holiday activities such as:  

o ‘Becoming a Water Warrior’ at Lake Woodcroft, Lake Edge Park and William Lawson 

Wetland.  

o The ‘Picitup’ initiative  that encourages residents to carry a free environmentally 

friendly bag while on walks and pick up any rubbish they may spot at that time. Bags 

can be found at Blacktown City Libraries, Blacktown Leisure Centre, Stanhope, 

Emerton Leisure Centre, Blacktown City Council, Blacktown Visitor Information and 

Heritage Centre.  

• There are a range of great citizen science projects that students can get involved in 

and support in contributing to data and information about local waterways and the 

biodiversity depending on it. Some of these projects are outlined in Supporting 

resources.  

• Participating in state and national campaigns such as Clean Up Australia Day, Return 

and Earn, Nude Food Day, National Tree Day and others are wonderful ways to 

continue to raise awareness, both in the school or wider community.  

 

 

http://www.ourlivingriver.com.au/learn-more/educational-resources/
http://www.ourlivingriver.com.au/learn-more/educational-resources/
https://intrepidlandcare.org/intrepid-in-western-sydney/
https://conservationvolunteers.com.au/get-involved/volunteer/
https://www.blacktown.nsw.gov.au/Community/Sustainable-living/Bushcare
https://www.cumberlandlc.org.au/
https://www.cumberlandlc.org.au/clc-events-calendar/
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5.3.2 Adopting a litter hot spot 

Each year, Council captures ~8,000 tonnes of litter. This is enough to fill 30,000 wheelie bins.  

There are some areas that Council recognises as ‘litter hot spots’; that is, they seem to 

attract or accumulate a larger amount of litter than other areas (Figure 22). Litter from these 

sites can easily be washed into stormwater drains or nearby creeks and waterways. 

Why not organise a clean-up at one of these sites with your students? 

• Ropes Creek near Tregear Reserve and Whalan Reserve 

• Breakfast Creek in Quakers Hill 

• Almona Street, Glenwood (because of KFC and Hungry Jacks nearby) 

• Lake Woodcroft 

• Plumpton Marketplace 

 

5.3.3 Reporting pollution events 

If you, or your students see or find any sources of pollution going into the stormwater drains, 

it is important that you report it to Council.  

If you observe someone littering from a vehicle, you can report them to the NSW 

Environment Protection Authority [44] on 131 555 which may issue the offender a fine of 

$250 or more.  

 

5.3.4 Thinking about and acting for waterways in everyday life and at home 

We all play a role in keeping Sydney’s iconic waterways clean and healthy. Blacktown City 

Council has some great suggestions [45] for ways to act for waterways every day. Can you 

come up with any others?  

 

http://www.epa.nsw.gov.au/reporttoepa/
http://www.epa.nsw.gov.au/reporttoepa/
https://www.blacktown.nsw.gov.au/files/assets/public/environment/waterways/bcc-whrc-2017-18_web_finalpdf.pdf
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Lesson Plan - Part 5 

What Can We Do? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Lesson overview 

This lesson provides students with an opportunity to think about how they can make a difference in their school 

and community to improve water quality and stormwater management. They will investigate ways they can learn 

from others through case studies, determine options for improvement by conducting an audit and consider how 

they can take action in their school and/or community using the Sustainability Action Process. 

 

Resources 

• Printed school case studies from Part 5 Teacher Resources. 

• Printed audit tools from Supporting resources (pick one to use that is most applicable for your school). 

• Aerial map of school and grounds.  

• Blacktown City catchment map.  

NSW curriculum links 

Syllabus Outcomes: SC4-1VA, SC4-2VA, SC4-
5WS, SC4-6WS, GE4-3, GE4-5, GE4-7, GE4-8, 
GELS-3, GELS-5, GELS-7, GELS-8, MALS-2Wm, 
MALS-36SP 

 

 

Learning intention  

• Students understand the need for improved water quality health in local waterways.   

• Students conduct a school stormwater audit and analyse results and potential places for action/improvement. 

• Students plan a chosen action for stormwater management at their school or community or improved 
waterway health.  

• Students identify that water protection is everyone’s responsibility. 

 

Australian curriculum mapping 

• Sustainability Cross Curriculum Priority: OI.3, OI.5, OI.7, OI.8, OI.9 

• Year Seven Mathematics: ACMSP169 

• Year Seven Science: ACSIS124, ACSIS125 

• Year Seven  Geography: ACHGS052, ACHGS053, ACHGS054, Water in the World - 
ACHGK037, Place & Liveabiltiy- ACHGK044, ACHGK047 
Year Eight Science: ACSIS139, ACSIS140 

• Year Eight Geography: ACHGS055, ACHGS060, ACHGS061,ACHGS062,  
Landforms & Landscapes- ACHGK049, ACHGK051, ACHGK052 
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Lesson introduction – 5 minutes 

• Now that we have a firm understanding of the natural and urban water cycle, catchments and stormwater 
impacts and management strategies, it’s time to think about how we can make a difference in our school and 
community. We can determine areas we can improve at our school, learn from others, and take action in our 
school and our community.  

• Use the knowledge acquired in lessons 1 - 4 to think about stormwater impacts from your school on local water 
ways.  

• Re-view lesson 4 when students looked at a contour map to determine where the stormwater from your school 
goes and if the school also captures any stormwater from places upstream.  

 

Main body of teaching – 30 minutes 

Task1: School Stormwater Audit - Students work in groups to identify key drainage points and type of drainage in 
the school.  

• Start the process as a class and then split into small groups to complete audit. 

• Each group gets handed an audit sheet (1 sheet/group).  

• Support students by explaining what is expected in the audit and what safe, respectful learning and 
behaviour looks like outside and around the school.  

• As part of the audit, students identify:  
o any  obvious leakages in the school.  
o location of stormwater drains.  
o any opportunities for re-use/capture within the school.  
o ways that stormwater could be cleaned before leaving the school.  
o litter/waste hot spots in the school  

• As students return to class, they can start with task 2. Sheets are printed and on desks (pre-lesson prep).  
 
Task 2: Learn from others – case study review 

• As a group, students read the school case studies in Part 5 of this Teacher resource  
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Discussion and conclusion – 15 minutes 

As a group, discuss:  

• The audit restuls, what the school is doing well and what could be improved for stormwater management.  

• Are there any easily identifiable improvements that could be made?  

• When reading the case-studies- what did students like/didn’t like? 

• Would these examples be applicable at your school?  

• What sort of projects could be implemented at the school to influence results?  

• Are their any community based projects, students would be interested in supporting to look after local 
creek? 

• As a group start to think about what proceses would be needed to influence a project in own school.   

• Introduce the reseach/homework task project.  

 

Home activity – extension task ideas 

Homework/Assessment: Please note, ideally time is provided in class to work on this in-school project.  
 

• Research and Plan - using the results from the audit and outcomes from lessons 1-4, students work 
through the Sustainability Action Process to identify a school and/or community stormwater improvement 
project that can be implemented from the school to minimise effects of stormwater and improve local 
waterway health.  
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Supporting Resources 

Networks, associations and organisations  

• Networks – Australian Association for Environmental Education, NSW Chapter  

• Take Me Outside – Australian Association for Environmental Education, NSW Chapter 

• Sustainable Schools NSW- Australian Association for Environmental Education, NSW 

Chapter  

• Australian Citizen Science Project Finder- Australian Citizen Science Association  [46] 

• Australian River Restoration Centre 

• Blacktown & District Environment Group 

• Sustainable Schools Network- Blacktown City Council  

• Cooks River Alliance 

• Cooperative Research Centre for Water Sensitive Cities 

• Cumberland Conservation Network (CCN) 

• Environmental and Zoo Education Centres 

• Greening Austarlia  

• Georges Riverkeepers 

• Geography Teachers Association of Australia  

• Geography Teachers Association of Victoria Inc  

• Greater Sydney Landcare Network 

• Inland Rivers Network  

• Mulgoa Landcare 

• National Parks Association - Macarthur Branch 

• Parramatta River Catchment Group - Our Living River - Parramatta River [26] 

• Splash Network – Splash Network [47]  

• Razorback Environment Protection Society 

• Social media pages for the above  

 General water resources  

• An Educator’s Guide – Wild About Wetlands  

• AWA Water Educators Toolkit – Austalian Water Association [48]  

• Lesson Packages- Murray-Darling Basin Authority  

• Teacher Resources- Australian Water Association  

• Videos – Western Australia Water Corporation [49] 

 

https://www.aaeensw.org.au/networks
https://www.takemeoutsidensw.org.au/
https://www.sustainableschoolsnsw.org.au/
https://biocollect.ala.org.au/acsa;jsessionid=658F6EEDF4B2344B4EB83E6A8A1CCBE5#isCitizenScience%3Dtrue%26isWorldWide%3Dfalse%26max%3D20%26sort%3DdateCreatedSort
https://biocollect.ala.org.au/acsa;jsessionid=658F6EEDF4B2344B4EB83E6A8A1CCBE5#isCitizenScience%3Dtrue%26isWorldWide%3Dfalse%26max%3D20%26sort%3DdateCreatedSort
https://arrc.com.au/
https://landcare.nsw.gov.au/groups/blacktown-district-environment-group/
https://www.blacktown.nsw.gov.au/Community/Sustainable-living/Sustainable-Schools-Network
http://cooksriver.org.au/
https://watersensitivecities.org.au/
https://www.facebook.com/CCNSaveCPW/
https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-across-the-curriculum/sustainability/environmental-zoo-centres
https://www.greeningaustralia.org.au/
https://georgesriver.org.au/
https://www.gtansw.org.au/
https://www.gtav.asn.au/resources/primary-resources-f-2
https://greatersydneylandcare.org/
https://inlandriversnetwork.org/about/
https://landcare.nsw.gov.au/groups/mulgoa-valley-landcare-group/
https://npansw.org/what-we-do/our-branches/macarthur/
http://www.ourlivingriver.com.au/learn-more/
https://www.splashnsw.com.au/
https://landcare.nsw.gov.au/groups/razorback-environment-protection-society/
http://www.wildaboutwetlands.org.au/teachers.html
https://www.awa.asn.au/documents/AWA_Water_Educators_Toolkit_Final.pdf
https://www.mdba.gov.au/education/lesson-packages
https://www.awa.asn.au/teacherresources
https://www.watercorporation.com.au/home/education/teaching-resources/videos
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Natural and urban water cycles  

 
Lessons 

• Activity: Cool Questions About Water – CoolAustralia 

• Pour it on the Plants – CoolAustralia  

• Water Cycle and Catchment Connection - CoolAustralia 

• Soil Experiments for Children – Food and Agriculture Organisation of the United Nations  

• Water for life: Teaching programs for Years 7 to 10 Geography NSW Geography 
Teachers - GTANSW [50] 

• Water for Life- Geography Teachers’ Association of Victoria  

• Curriculum: Water – School Environment Education Directory 

• Education- Sydney Water  

• Excursion Requests- Sydney Water  

• The Natural And Urban Water Cycle  [51], Stage 3, Sydney Water  

• Urban Water Cycle Activity- Sydney Water  

• Teaching Resources- Water Corporation 

• H20 2U Exhibition- WaterNSW  

• School Excursions to Warragamba Dam- WaterNSW 

• Secrets of the Special Areas- WaterNSW 

• Teacher and Student Resources- WaterNSW  

• Under Warragamba Exhibition- WaterNSW  

• Water for Life Exhibition- WaterNSW  

• Water in the World Exhibition- WaterNSW  

 

Other resources/information  

• The Hydrosphere – Aspen Global Change Institute [52] 

• Water and Catchment - Australian Museum 

• Catchments: Water for Living- Museum in a Box- Australian Museum 

• Focusing on our urban water management for healthier waterways and communities – 
Australian River Restoration Centre. [53] 

• How Urbanisation Affects the Water Cycle- California Water & Land Use Partnership [5] 

• Carbon Eight Regenerative Agriculture – Carbon Eight. Featured in film 2040. [54] 

• Soil Health: The Key to Yield Success – CaneGrowers [6] 

• Water: A Limited Resource? - Fresh Water Watch Hub [55] 

• The Urban Water Cycle: Sustaining Our Modern Cities – National Geographic [56] 

• Organic Matter Can Improve Your Soil's Water Holding Capacity – National Resources 
Defense Council [57] 

https://www.coolaustralia.org/activity/cool-questions-about-water-78/
https://www.coolaustralia.org/activity/pour-it-on-the-plants-56/
https://www.coolaustralia.org/activity/water-cycle-and-catchment-connection-78/
http://www.fao.org/3/a-i7957e.pdf
http://gtansw.org.au/files/resources/2013/Water%20in%20the%20world.pdf
https://www.gtav.asn.au/resources/water-for-life/water-for-life
http://seed.vic.gov.au/Resources/Curriculum/tpk/1/lvl/3
http://www.sydneywater.com.au/SW/education/index.htm
http://www.sydneywater.com.au/sw/education/programs-resources/excursion-requests/index.htm
https://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdq3/~edisp/dd_047887.pdf
https://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdq3/~edisp/dd_047891.pdf
https://www.watercorporation.com.au/home/education/teaching-resources
https://www.waternsw.com.au/water-quality/education/exhibitions/h20-2u-exhibition
https://www.waternsw.com.au/water-quality/education/excursion
https://www.waternsw.com.au/water-quality/education/exhibitions/secrets-of-the-special-areas-exhibition
https://www.waternsw.com.au/water-quality/education/learn
https://www.waternsw.com.au/water-quality/education/exhibitions/exhibition-timeline
https://www.waternsw.com.au/water-quality/education/exhibitions/water-for-life-exhibition
https://www.waternsw.com.au/water-quality/education/exhibitions/water-in-the-world
https://www.agci.org/earth-systems/hydrosphere
https://australianmuseum.net.au/get-involved/citizen-science/streamwatch/water-catchment/
https://australianmuseum.net.au/learn/teachers/museum-box/museum-in-a-box-catchments-water-for-living/
https://arrc.com.au/focusing-on-our-urban-water-management-for-healthier-waterways-and-communities/
https://www.coastal.ca.gov/nps/watercyclefacts.pdf
http://www.carbon8.org.au/
http://www.canegrowers.com.au/content/Document/12_Soil%20testing_Attard.pdf
https://freshwaterwatch.thewaterhub.org/content/water-limited-resource
https://blog.nationalgeographic.org/2014/03/19/the-urban-water-cycle-sustaining-our-modern-cities/
https://www.nrdc.org/experts/lara-bryant/organic-matter-can-improve-your-soils-water-holding-capacity
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• A Water Report- Water Conservation Book- Michael and Jane Pelusey  

• Soil Organic Carbon: Carbon Drawdown – Mount Alexander Sustainability Group Inc [58] 

• Water- School Environment Education Directory – north east  

• The Water Cycle- UCAR- Centre for Science Education [59] 

• Global Trend Towards Urbanisation – UNESCO [60] 

• Prospect Reservoir- WaterNSW [3] 

• What is a Catchment- WaterNSW  [4] 

• Freshwater Systems – World Wildlife Federation [61] 

 

Videos  

• Earth’s Water Cycle – NASA  

• Natural Water Cycle – Sydney Water 

 

Stormwater- the need for effective management   

 
Lessons  

• Science: Investigating our local waterway- Australian Water Association 

• Five Tip Stormwater Solution Communication Project – Cool Australia 

• How To Manage A Flood – CoolAustralia 

• School Stormwater Pollution Checklist- Environment NSW  

• Story of a River (adapted)- Sustainable Schools NSW  

• Who Polluted the Potomac? – North-Eastern University [62]  

• Nutrients in the waterways – how much is too much? - Water Corporation (WA) 

• WaterWatch Manuals- Waterwatch NSW [63] 

 

Other resources/information  

• Identification and Ecology of Australian Freshwater Invertebrates- Centre for Freshwater 
Ecosystems [64] 

• Ocean Plastic Comes from Land Based Sources- EcoWatch  

• Waterway Environmental Assessment – EPA [11] 

• Hawkesbury Nepean River Environmental Monitoring Program [65] 

• Is it safe to Swim? - NSW Department of Planning, Industry and Environment [66] 

• Waterway Health – NSW Department of Planning, Industry and Environment [67] 

• Education- Ocean Protect [68]  

• End Beach Pollution- Randwick City Council 

• Stormwater- Science Direct [69] 

https://books.google.com.au/books?id=MKFQYhxjCBAC&pg=PP6&lpg=PP6&dq=Water+Conservation+Michael+and+Jane+Pelusey+2006&source=bl&ots=296JdpLE2C&sig=ACfU3U3CAcL7Qg5B2IzV4AxXA8r2NaW5-w&hl=en&sa=X&ved=2ahUKEwiOk4inlMXmAhUhzzgGHc3PBE0Q6AEwBnoECAoQAQ#v=onepage&q=Water%20Conservation%20Michael%20and%20Jane%20Pelusey%202006&f=false
http://masg.org.au/wp-content/uploads/2017/08/Soil-Organic-Carbon-Deane-Belfield.pdf
http://seed.vic.gov.au/Resources/Useful-Links/Water
https://scied.ucar.edu/learning-zone/water-cycle
http://www.unesco.org/education/tlsf/mods/theme_c/popups/mod13t01s009.html
https://www.waternsw.com.au/supply/Greater-Sydney/dams/prospect-dam
https://www.waternsw.com.au/water-quality/education/learn/catchment
https://www.worldwildlife.org/industries/freshwater-systems
https://pmm.nasa.gov/education/videos/earths-water-cycle
http://www.sydneywater.com.au/SW/education/drinking-water/Natural-water-cycle/index.htm
https://www.awa.asn.au/documents/Science4_Investigating_our_local_waterway_for_Years_6_and_7.pdf
https://www.coolaustralia.org/activity/five-tips-stormwater-solution-communication-project-78/
https://www.coolaustralia.org/activity/how-to-manage-a-flood/
https://www.environment.nsw.gov.au/resources/stormwater/HSIEteachguide/s2activity5.pdf
https://www.sustainableschoolsnsw.org.au/teach/water
http://www.northeastern.edu/helmuthlab/lessons/pdfs/grade7z.pdf
https://www.watercorporation.com.au/home/education/teaching-resources/find-a-lesson-plan/lesson-plan/nutrients-in-our-waterways-how-much-is-too-much
https://www.nswwaterwatch.org.au/resources/waterwatch-manuals
https://www.mdfrc.org.au/bugguide/
https://www.ecowatch.com/80-of-ocean-plastic-comes-from-land-based-sources-new-report-finds-1891173457.html
https://www3.epa.gov/npdes/pubs/usw_b.pdf
https://www.environment.nsw.gov.au/research-and-publications/publications-search/the-hawkesbury-nepean-river-environmental-monitoring-program
https://www.environment.nsw.gov.au/topics/water/beaches/is-it-safe-to-swim
https://www.environment.nsw.gov.au/topics/water/water-quality/protecting-and-managing-water-quality/waterway-health
https://oceanprotect.com.au/education/
https://endbeachpollution.sydney/
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/stormwater
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• The Relationship Between Riparian Vegetation, Bank Erosion And Channel Pattern, 
Magela Creek, Northern Territory – University of Wollongong [70] 

• Stormwater Pollution – Sydney Water [71] 

• What is Stormwater? - Water NSW [72] 

 

Videos 

• Toxic Sediments – ABC’s Catalyst Program  

• Stormageddon - ABC’s Catalyst Program  

• Water: Water quality and pollution - CSIRO 

• Shocking Truth About Australia’s Greatest Tourist Drawcard – News.com.au 

• Videos- NSW Waterwatch   

• Water Testing Skills- Rumbalara EEC  

• Warrumbungle Citizen Science: Water Quality Surveys – Warrumbungle EEC  

 

Stormwater- Management solutions  

 
Lessons  

• Geography: Managing Our Stormwater- Australian Water Association [73].  

 

Other resources/information  

• Stormwater Harvesting - ABC [74] 

• A Review of Stormwater Sensitive Urban Design in Australia – Australian Conservation 
and Reuse Research Program-  Australian Water Association/CSIRO [75] 

• Stormwater In The Home: Guide To Environmentally Sustainable Homes - Australian 
Government [76] 

• Wetlands Australia – Australian Government Dept. of Environment and Energy [77] 

• Focusing on our urban water management for healthier waterways and communities – 
Australian River Restoration Centre. [53] 

• Water Sensitive Urban Design Case Studies- Blacktown City Council [78] 

• Books - Central Coast Council [79] 

• Clearwater Resource Library – Clearwater Victoria [80] 

• Raingarden Factsheets: Build your own Raingarden – Cooks River Alliance [81] 

• Water Sensitive Urban Design in the Australian Context – Cooperative Reseach Centre for 
Catchment Hydrology [82] 

• Angus Creek Harvesting and Reuse Scheme- Cooperative Research Centre for Water 
Sensitive Cities [83] 

• Range of Case studies for outcomes - Cooperative Research Centre for Water Sensitive 
Cities [84] 

https://www.environment.gov.au/system/files/resources/b33a1516-8f1f-4ab0-8e5b-75eee64fc517/files/ir419.pdf
https://www.environment.gov.au/system/files/resources/b33a1516-8f1f-4ab0-8e5b-75eee64fc517/files/ir419.pdf
http://production.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdgz/~edisp/dd_083394.pdf
https://www.waternsw.com.au/water-quality/catchment/living/stormwater/impacts
https://www.abc.net.au/catalyst/toxic-sediments/11012068
https://www.abc.net.au/catalyst/stormageddon/11016678
file:///C:/Users/jcb89/Dropbox/Rhys%20Jewlz%20Spreadsheets!!!/Sustainable%20Schools/Blacktown%20Water%20Resource%20Work/•%09Water:%20Water%20quality%20and%20pollution
https://www.news.com.au/travel/australian-holidays/nsw-act/shocking-truth-about-australias-greatest-tourist-drawcard/news-story/baf3ea0f795c216c056c93d2d1a78a3d
https://www.youtube.com/user/NSWWaterwatch/videos
https://www.filmpond.com/ponds/ezecnsw1/films/water-testing-skills-rumbalara-eec
https://www.filmpond.com/ponds/ezecnsw1/films/mzibuxf4rnxb
https://www.awa.asn.au/documents/Geography3_Managing_Stormwater.pdf
https://www.abc.net.au/btn/classroom/stormwater-harvesting/10539288
http://www.clw.csiro.au/publications/awcrrp/AWCRRP_6_Final_28Apr2004.pdf
http://www.yourhome.gov.au/water/stormwater
https://www.environment.gov.au/system/files/resources/d736a715-40b0-4801-b39f-39b440577a00/files/wa29-full.pdf
https://arrc.com.au/focusing-on-our-urban-water-management-for-healthier-waterways-and-communities/
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Water-sensitive-urban-design-WSUD-case-studies
https://books.apple.com/au/author/central-coast-council/id1244087689
https://www.clearwatervic.com.au/resource-library/factsheets-and-tools/key-principles-of-water-sensitive-urban-design-wsud.php
http://cooksriver.org.au/raingarden-factsheets/
https://ewater.org.au/archive/crcch/archive/pubs/pdfs/technical200107.pdf
https://watersensitivecities.org.au/solutions/angus-creek-stormwater-harvesting-and-reuse-scheme/
https://watersensitivecities.org.au/solutions/water-sensitive-cities-case-studies/
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• Stormwater Management Projects – Dawson Public School [85] 

• Ropes Crossing- Floating Wetlands Project- Harris environmental Consulting [86] 

• River Health Program- Local Land Services Greater Sydney [87] 

• Blacktown Showground Precinct Water Sensitive Urban Design Redevelopment – Local 
Government NSW [88] 

• Introduction to Water Sensitive Urban Design - Melbourne Water [89] 

• NSW Diffuse Source Water Pollution Strategy – NSW Government Department of 
Environment & Conservation [90] 

• How to Reduce Stormwater Pollution – NSW Dept. Environment, Energy, Science [91] 

• Stormwater Management in Australia Inquiry - Parliament of Australia [8] 

• Stormwater Catchment Map - Sydney Water [92] 

• Sample Letter to government body, local Member of Parliament or councillor – Victoria 
Walks.  

 

Suggestions of places in Blacktown City to visit in the field  

• Blacktown showground 

• Timbertop Reserve – Prospect Walk  

• William Lawson Park to Prospect Walk  

• Other examples can be found here: Blacktown City Walks  

 

Games 

• Catchment Detox – ABC  

• Wat-A-Game – CGIAR Challenge Program on Water & Food (Nile) 

• Get the Grade: Natural Resource and Water Management – World Wildlife Federation 

 

Understanding the Blacktown City catchment  

 
Lessons  

• Healthy Waterways and Urban Water Management [93], Brewongle EEC, Stage 3 Science 
& Technology, 10 week unit of Work. 

 

Other resources/information  

• Meet Jacinta Tobin from the Dharug Nation – ABC Education [94] 

• Learning Dharug, Aboriginal Language of Sydney – ABC Education [95]  

• Climate Statistics for Australian Sites- Australian Bureau of Meteorology [96] 

• Going Batty- Australia’s National Local Government Newspaper Online  

• Bioretention Basins, Raingarden and Swales – Planting – Blacktown City Council [97] 

https://www.filmpond.com/ponds/ezecnsw1/films/qsqhe81f5hid
http://harrisenvironmental.com.au/ropes-crossing-floating-wetlands-project-autumn-2019-update/
https://greatersydney.lls.nsw.gov.au/our-region/key-projects/river-health-program
https://www.lgnsw.org.au/files/imce-uploads/127/blacktown-showground-precinct-wsud.pdf
https://www.melbournewater.com.au/planning-and-building/stormwater-management/introduction-wsud
https://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-diffuse-source-water-pollution-strategy
https://www.environment.nsw.gov.au/topics/water/water-quality/protecting-and-managing-water-quality/waterway-health/how-to-reduce-stormwater-pollution
https://www.aph.gov.au/parliamentary_business/committees/senate/environment_and_communications/stormwater/report
https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/stormwater-catchment-map/index.htm
http://www.victoriawalks.org.au/search?search=sample+letter
https://www.blacktown.nsw.gov.au/files/assets/public/timbertop-reserve-prospect.pdf
https://www.blacktown.nsw.gov.au/files/assets/public/william-lawson-park-prospect.pdf
https://www.blacktown.nsw.gov.au/Sport-and-recreation/Sport-and-Leisure/Walk-run-cycle#section-2
http://www.abc.net.au/science/catchmentdetox/files/home.htm
https://cgspace.cgiar.org/bitstream/handle/10568/33681/NBDC_Brief13.pdf?sequence=1&isAllowed=y
https://www.worldwildlife.org/pages/get-the-grade-a-game-about-natural-resource-and-water-management
https://brewongleeec.com/resources/stage-3-resources/
http://education.abc.net.au/home#!/search/%22Jacinta%20Tobin%22
http://education.abc.net.au/home#!/media/152066/learning-dharug-aboriginal-language-of-sydney
http://www.bom.gov.au/climate/averages/tables/ca_nsw_names.shtml
https://lgfocus.com.au/editions/2016-06/going-batty.php
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Developers-toolkit-for-water-sensitive-urban-design-WSUD/Water-sensitive-urban-design-WSUD-planting-and-landscape-requirements/Bioretention-basins-raingardens-and-swales-planting
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• Blacktown City Council Water Sensitive Urban Design Case Studies – Blacktown City 
Council [78] 

• State of the Environment Report- Blacktown City Council 

• Blacktown City Council Water Sensitive Urban Design (WSUD) Photo Gallery – Blacktown 
City Council [98] 

• History of Blacktown – Blacktown City Council [99] 

• Facebook page- Blacktown City Council  

• Waterway Health Report Cards – Blacktown City Council [21] 

• Blacktown Climate- Climate-data.org [100] 

• History - Dharug and Dharawal Dalang [101] 

• Homepage - Darug Custodian Aboriginal Corporation  [102] 

• Walama Gamaranda: Resources - Dharug and Dharawal Dalang [103] 

• The State of the Cumberland – Greater Sydney Landcare [104] 

• Pathway to Friends – Muru Mittigar [105] 

• Dreaming on the River Farm: Stories from the Hawksebury - Western Sydney University 
[106] 

 

Protecting our catchment - What can we do? 

 
Lessons  

• Classroom Activities Using the Atlas of Living Australia – Atlas of Living Australia  

• AuSSI Stormwater Audit- Secondary – Cool Australia 

• Map the Stormwater Issues - Cool Australia 

• School Clean Stormwater Tips – Cool Australia 

• What Should We Do? – Cool Australia 

• Urban Runoff: Design a School Stormwater Management Plan – Nature Works 
Everywhere presented by The Nature Conservancy  

• A Simple Guide To Conducting A School Stormwater Audit - Rumbalara EEC 

• School stormwater Audit - Sydney Water 

 

Other resources/information  

• Frog ID - Australian Museum  

• Atlas of Living Australia - ALA Land [107] 

• Drain Stencilling - ACT Waterwatch 

• Powerful Owl Project – Birdlife Australia 

• Birds in Backyards Winter Survey 2019 - Rug Up And Get Outdoors – Birds in Backyards 

• Bushcare – Blacktown City Council [42] 

https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Water-sensitive-urban-design-WSUD-case-studies
file:///C:/Users/jcb89/Downloads/2015-to-2016-State-of-the-Environment-Report.pdf
https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-guidelines/Water-Sensitive-Urban-Design-WSUD/Water-sensitive-urban-design-WSUD-photo-gallery
https://www.blacktownaustralia.com.au/visitor-information/history/
https://www.facebook.com/BlacktownCityCouncil/
https://www.blacktown.nsw.gov.au/Community/Our-environment/Waterways/Waterway-Health-Report-Card
https://en.climate-data.org/oseania/australia/new-south-wales/blacktown-6604/
http://dharug.dalang.com.au/Dharug/plugin_wiki/page/history
http://www.darugcustodianaboriginalcorporation.com/home.html
http://dharug.dalang.com.au/Dharug/filedown/FrontPage.html
https://greatersydneylandcare.org/wp-content/uploads/2018/10/GSLN-CCN-State-of-the-Cumberland-2018.pdf
https://www.murumittigar.com.au/
https://www.westernsydney.edu.au/driving_sustainability/sustainable_futures/community_and_engagement/dreaming_on_the_riverfarm_-_stories_from_the_hawkesbury
https://www.ala.org.au/classroom-exercises/
https://www.coolaustralia.org/activity/aussi-stormwater-audit-secondary/
https://www.coolaustralia.org/activity/map-the-stormwater-issues-78/
https://www.coolaustralia.org/activity/school-clean-stormwater-tips-78/
https://www.coolaustralia.org/activity/what-should-we-do-78/
https://www.natureworkseverywhere.org/resources/urban-runoff/
https://rumbalara-e.schools.nsw.gov.au/content/dam/doe/sws/schools/r/rumbalara-e/localcontent/stormwater_auditnov17081323142806472.pdf
http://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdq2/~edisp/dd_046703.pdf
https://www.frogid.net.au/schools
https://www.seed.nsw.gov.au/edphome/home.aspx
http://www.act.waterwatch.org.au/Files/education/drainstencilling.pdf
http://birdlife.org.au/projects/powerful-owl-project
http://www.birdsinbackyards.net/content/article/Birds-Backyards-Winter-Survey-2019-rug-and-get-outdoors
https://www.blacktown.nsw.gov.au/Community/Sustainable-living/Bushcare
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• Urban Heat Project- Blacktown City Council 

• How to Build a Frogpond- Bunnings 

• National Waterbug Blitz - Centre for eResearch and Digital Innovation (CeRDI) 

• Revive Our Wetlands - Conservation Volunteers Wetland Action  

• Australian Fish Names Database – FRDC  

• I-Naturalist: A Community for Naturalists - I-Naturalist  

• Bionet – NSW Government Department of Environment and Heritage  

• School Monitoring – Natural Resources Adelaide and Mount Lofty Ranges  

• Freshwater Citizen Science Projects - NSW DPIE 

• Plants and Animals- Parramatta River Our Living River [20] 

• A shared Resource for Environmental Data - SEED 

• Streamwatch: A Citizen Science Water Monitoring Program - Streamwatch 

• Australian Microplastic Assessment Project (AusMAP)- Total Environment Centre  

• Waterwatch Manuals - Waterwatch NSW 

• Water Sampling Techniques - Waterwatch NSW 

  

https://www.blacktown.nsw.gov.au/Events-and-activities/Citizen-Science-Understanding-Urban-Heat?BestBetMatch=urban|d13b95b2-5146-4b00-9e3e-a80c73739a64|4f05f368-ecaa-4a93-b749-7ad6c4867c1f|en-AU
https://www.bunnings.com.au/diy-advice/outdoor/paths-and-landscaping/how-to-create-a-frog-pond
https://www.waterbugblitz.org.au/
https://conservationvolunteers.com.au/what-we-do/revive-our-wetlands/
https://www.fishnames.com.au/?mc_cid=315d0ffe0f&mc_eid=a4cc5f0019
https://www.inaturalist.org/
https://www.seed.nsw.gov.au/edphome/home.aspx
https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/about-us/our-regions-progress/monitoring-and-evaluation/schools#macroinvertebrates
file:///C:/Users/jcb89/Desktop/-%20NSW%20Department%20of%20Planning,%20Industry%20and%20Environment
http://www.ourlivingriver.com.au/learn-more/plants-and-animals/
https://www.seed.nsw.gov.au/edphome/home.aspx
https://www.streamwatch.org.au/
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