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Water Sensitive SA 

Water Sensitive SA 
supports government, industry and 
community to mainstream water 
sensitive urban design and 
integrated water management 
practices that enhance wellbeing 
and ecological health.
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Natural water quality improvers 

• Soils

• Forests 

• Streams

• Rivers 

• Lakes 

• Wetlands 

• Floodplains 

• Estuaries 

• Samphires 

• Mangroves 
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Wetlands and Watercourses in 1836 vs 2000
Source: Planning SA (2000)
 

Loss of water quality improvers
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Source: Centre for Water Sensitive Cities 

Replaced forest with a building 

8.5 million litres 
returned to the air

1.5 million litres 
infiltrates into soils, 

flows to streams, 
recharges groundwater  

10 million litres 
of rain 

1.5 million litres 
returned to the air

8.5 million litres 
directly into 
pipes and 
waterwaysNegligible 

infiltration into soils

Lot scale changes 
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Urbanisation of catchments  

Fundamentally altered the 
eco-hydrological character 
of the catchment:

• Loss of our water quality 
improvers

• Development or other 
disturbance mobilises pollutants 
anywhere in the catchment 

• Focus on conveyance over 
treatment

• Higher flows of polluted water 
entering waterways and the 
ocean (sediments, nutrients)
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driven by 
water quality changes 

2050?
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WSUD coastal benefits

Water sensitive urban design (WSUD) protects 

coastal systems by:

▪ Improving incoming water quality 

▪ Mitigating high flows and floods

▪ Harvesting fresh water for re-use before discharge

▪ Creating microclimates – turning grey to green

▪ Delivering a range of essential ecosystem services 

in small spaces

▪ Providing flexible solutions to integrated water 

management and master planning issues in 

coastal communities 
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New water improvers 

• WSUD elements are built to overcome 

some of the problems of urbanisation

• Purpose-built chains of water quality 

improvers through catchment

• Each WSUD element in the chain 

provides ecosystem services and 

builds our natural capital 

WSUD
Elements
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Rainwater tanks
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Permeable paving

Hillview Road, Netherby – 
construction of permeable paving. 
Source: Water Sensitive SA

Old Treasury Lane, Adelaide – permeable paving with sediment trapped



www.watersensitivesa.com

North Terrace  Source: City of Adelaide

Tree pits

Beachway Avenue, Brooklyn Park
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Source: DesignFlow, Adapted from Heathy Waterways

Raingardens
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Constructed wetlands – ultimate WSUD

Wetland and detention basin near Hampstead
Road, Lightsview. Source: DesignFlow

Felixstow Wetland Reserve, Felixstow
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Constructed wetlands – ultimate WSUD

Components of a constructed 
wetland – plan view. Source: 
Adapted from E2Designlab

Beyond Development 
Hayborough, SA
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Unity Park- 

large-scale 

& integrated  

WSUD
City of Salisbury

Source: Adapted from DesignFlow
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Norman Street Reserve - 

infiltration trenches
City of Mitcham

Combined with permeable paving, swales, 
detention basin
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Norman Street Reserve – creek daylighting 

Half the cost of upgrading underground pipes. 
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34

5

LEGEND
1. DETENTION BASIN (1.1 ML) INLET STRUCTURE
2. OUTLET AND STILLING BASIN
3. SPILLWAY
4. SWALES
5. SOAKAGE TRENCHES
6. OUTLET CHAMBER
7. INLET SURCHARGE PIT
8. SWALES
9. OUTLET (BREAK IN KERB)

6

GRANT JACOB RESERVE
SIERRA NEVADA RESERVE

BRANSON RESERVE

7

8

9

STAGE 1
STAGE 2

STAGE 3

Pasadena Biodiversity Recreation 

Trail – daylighting of a creek
City of Mitcham

One of three 900mm pipes 
brought to surface now runs into: 
• Detention basin
• Swales 
• Rock riffles 
• Infiltration trenches 



WSUD ecosystem services

WSUD element

• Rainwater tanks
• Permeable paving
• Tree pits
• Swales & buffers
• Biofilters 
• Raingardens 
• Sediment basins 
• Constructed wetlands 

Suspended or resuspended

Pollutant source 

Catchment

Sediment + 
pollutant sink

✓EPA

Ecosystem Services: 
Components  & 

Processes

Purify
Absorb

Filter
NPK

Green

Cool

Supernatural 
WSUD
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WSUD ecosystem service capacity 

Summary of treatment function, applicability and cost
Source: Water sensitive urban design guidelines, South Eastern Councils. Melbourne Water
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Optimising WSUD for coastal benefits

Design, construct, operate and maintain based on:

• Ecosystem Services: what’s needed in that location?

• Catchment Inflows: Loads, particle size, ‘slugs’

• Design: Fit-for purpose sediment traps, high flow bypass 

• Ease of cleaning: Sediments removed often 

• Actual hydraulics: As-constructed and maintained

• Actual water regime: Duration, frequency, timing, depth

• Planting success: Density, survival, species

• Operations: Gates, stop logs, pumps

• Maintenance: Dredging, GPT cleaning, infrastructure 

• Collaborations: Total catchment management
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Work on end-of-system WQ targets

Turbidity Tubes 
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The great coastal WSUD challenge

WSUD

WSUD
WSUD

WSUD

WSUD

✓Harvest for re-use

✓Treated run-off

✓ Greener, Cooler, Wilder
Communities

✓ Mitigated Floods 
& High Flows 

Coast

Hills

Freshwater   Seawater

Groundwater 

✓ Infiltration
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The great coastal WSUD challenge

WSUD

WSUD
WSUD

WSUD

WSUD

✓Harvest for re-use

✓Treated run-off

✓ Greener, Cooler, Wilder
Communities

✓ Mitigated Floods 
& High Flows 

Coast

Hills

Sea Level 
Rise + 

Tides + 
Storm 
Surges 

Reverse HeadAquifer ingress 

Freshwater   Seawater

Groundwater 

✓ Infiltration

Hotter + Drier +
More extreme

inflows Freshwater   
Seawater
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Unstable salinity = unstable ecosystems

Aquatic Plants
(15 species) 

Macroinvertebrates
(16 species) 

Fish
(12 species)

Seawater
Concentrations

Algae

Based on literature and observations 
in Coorong Lagoons, SA.
Unpublished data compiled by 
Coorong, Lakes Alexandrina and 
Albert and Murray Mouth Scientific 
Advisory Group. 
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• Understand whole water cycle - including sea level 

rise, salinity challenges and predicted changes. 

• Set targets – local & catchment scale 

• Prevent mobilisation of pollutants – cheapest & best

• Chains of WSUD – supernatural ecosystems 

• Monitor - water quality & loads 

• Inspect WSUD elements regularly

• Maintain & Rectify as needed to perform well

• Build-in true costs - forward budgets 

• Think big and long-term – future water challenges 

need lots of integrated and flexible solutions 

Optimising WSUD for coastal benefits
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Our Partners
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Dr Kerri Muller

Principal Ecologist

kerri@watersensitivesa.com
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