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Abstract  
At 3:30pm on the 7th of January 2018, Penrith in Sydney’s Western Suburbs was the hottest city on 
the planet – at 47.3 degrees.  We need to find ways to cool our cities to improve liveability, and urban 
stormwater provides one of the answers.   Yet we still seem to design systems that efficiently transport 
this valuable resource out of our catchments.  We need to consider the value of stormwater and find 
ways to slow it down, and maximise its capture and re-use.  How do we close the loop on these open 
systems?  
 
A large percentage of Sydney’s population growth is being accommodated in the West – most of it in 
South Creek Valley.   Increased development creates substantially increased urban runoff, along with 
large volumes and imported water and commensurate volumes of exported sewerage.  So much so that 
by 2036, the relatively dry and intermittent chain of ponds that defines South Creek will have an 
additional flow of 512 million litres per day over pre-development levels. To put this in perspective, 
this exceeds the planned maximum daily output of the Sydney Desalination Plant. All this excess 
water flow will dramatically change the creek’s landscape.   The creek may need to be concrete-lined 
to protect it. Not a great outcome.  
     
There are opportunities for using captured stormwater that could provide a win-win outcome by 
reducing stream flows and creating a cool, green, liveable city. 
 
The benefits of stormwater re-use include:  

• Greener, cooler, inviting lawns that are not rock hard to play on 
• Resilient sports fields, capable of handling more wear and tear 
• Cooler pedestrian spaces through evapotranspiration and shade 
• Faster tree growth leading to greater canopy cover and more shade 
• Increased carbon capture and sequestration 
• Cooler pavements and a reduction in urban heat island effect, from street tree shade 
• Improved human thermal comfort to reduce heat related stress and mortality  
• Decreased total stormwater runoff and improved flow regimes (more natural high-flows and 

low‐flows) for urban waterways 
• Sustaining a healthy waterway through maintaining ecological complexity and channel 

stability 
• Improved air quality through particulate deposition 
• Improved landscape amenity 

 
There are two big ideas that guide these opportunities:  
 
1. The Climate Sensitive City – proposed by the CRC for climate change resilience 
2. Sponge Cities – proposed by Chinese Landscape Architect Kongjian Yu, to slow it down and re-use 
it where water is captured. 
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We need to capture and re-use far moa range of case studies from the domestic scale to the city scale.  
While there are still legislative barriers and disincentives, there are great examples in Sydney 
including: 
 
Domestic scale 

• Household water tanks  
Street scale 

• Passive and active irrigation of Urban Street Trees. – Liverpool CBD interchange 
 
Local scale 

• Type 2 Raingardens.  
• Parkland water for irrigation – The Coal loader platform 
• Green Roofs – Victorian Desalination plant roof 

 
District scale 

• Sports Fields irrigation –Peel Reserve, The Ponds, Blacktown international sports park and 
Cintra watershed in Canada Bay. 

• Lakes and wetlands - The Ponds and Sydney Park wetlands 
 
Suburb scale 

• Riparian sponges – The Ponds Riparian corridors 
 
Town scale 

• Using it for drinking - The innovative Warrnambool Root to tap scheme 
 
While there are barriers, as an industry we can help create a cool, green, liveable city.  Upfront 
planning can provide creative ways to use our urban stormwater for green infrastructure including 
parklands, streetscapes, and urban plazas.    
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1. INTRODUCTION: CLIMATE CHANGE, THE URBAN HEAT ISLAND 
EFFECT AND HUMAN THERMAL COMFORT 

 
At 3:30pm on the 7th of January 2018, Penrith in Sydney’s Western Suburbs was the hottest 
city on the planet – at 47.3 degrees [McInnes, W. 2018].  Each year there seem to be new 
records broken for the hottest year, or hottest decade. In Sydney, the west is up to 8 degrees 
hotter than the coast. With climate change this difference is likely to worsen.  
 
We need to cool our cities to improve liveability. Urban stormwater provides one of the 
answers.   We still design systems to efficiently transport this valuable resource out of our 
catchments.  We need to consider the value of stormwater and utilise ways to slow it down, 
and maximise its capture and re-use.  How do we close the loop on these open systems?  
 
Sydney has over 70 water reuse and recycling schemes.  But with the city population growing 
from 4 million to 8 million, every new development needs to be making a substantial 
contribution to stormwater capture and re-use.  The author believes the total integrated target 
usage reduction should be 80% - or double the current BASIX target. For stormwater, figures 
developed by Bligh Tanner in 2015 would suggest a minimum of half a million litres per 
hectare per year need to be captured and recycled.  

1.1. Increasing Impact of climate change and an aging population 
The Climate Council indicates that heatwaves are becoming longer and more intense. Over 
the past 100 years, heatwaves have caused more deaths than any other natural hazard [Steffen, 
W. et al, 2014]. As our population ages, climate change effects will become more extreme. 
Strategies we put in place now will become more necessary over the coming decades. The 
bonus is that these strategies for climate change mitigation also benefit liveability.  

1.2. Urban heat island effect 
Built-up areas are usually hotter than the surrounding landscape.  This has been termed the 
“urban heat island effect”. This is where built-up urban areas absorb more heat. This heat is 
then radiated back into the urban environment. This generates higher temperatures than the 
surrounding landscape.  The urban heat island effect will multiply the effects of global 
warming in urban areas.  

1.3. Human Thermal Comfort (HTC) 
Human thermal comfort is a way to measure and describe how comfortable we feel in the 
environment. It is affected by a multitude of factors not just air temperature. Other 
microclimatic conditions such as wind and humidity, as well as clothing and level of exercise, 
all play a part. Location also plays a part as well. To someone in Darwin, 20 degrees might 
seem cool, while a person in London might be ready to get their shirt off. Scientific studies 
and quantification of Human Thermal Comfort become very technical. Put simply, it’s nicer 
to be in the shade with a light breeze than out in the sun on a hot day.  
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1.4. How the Millennium Drought shaped us 
The Millennial drought has made us more water-conscious.  Our average water usage has 
continued to drop even after the lifting of restrictions.   The 2017 Metropolitan Water Plan, 
The Greater Sydney Commission and the Centre for Co-operative Research all highlight the 
importance of water for liveability.  To create liveable cities we need to be using water better 
in the public realm. To do so we need to be maximising water re-use, including both 
stormwater and sewerage, so that we maximise the buffer in Warragamba Dam for when we 
need it. 

 
Average water use: litres per person / per day for Sydney [Metropolitan Water Plan 2017] 

 

2. THE VALUE OF URBAN STORMWATER IN CLIMATE CHANGE 
MITIGATION 

2.1. Previous studies and the evidence base 
A number of studies have shown that shade has the largest bearing on human thermal comfort 
in warm sunny conditions.   The Cooperative Research Centre for Water Sensitive Cities 
study on The impacts of WSUD solutions on human thermal comfort concluded that Water 
Sensitive Urban Design elements that provide the most shade, would contribute the greatest 
comfort benefit.  

2.2. The benefit of trees in the urban landscape 
This correlation between trees and improved comfort levels has been borne out by other 
studies.   
 
Thermal studies by the City of Melbourne show up to 25 degree temperature differences in 
pavements under trees.  Studies by the UNSW and CLOUSTON Associates in Darwin reveal 
similar findings, but with greater temperature differentials.   
 
To highlight and tackle heat issues in Darwin, CLOUSTON Associates Darwin has been 
working with the NT Government Architect Professor Lawrence Neild and heat mitigation 
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world expert Mat Santamouris (Professor of High Performance Architecture, UNSW). The 
study investigated landscape and building interventions to reduce temperatures throughout 
Darwin’s CBD. 
 
Research undertaken by Mat has indicated that global temperature increases of 2 degrees can 
be multiplied by urban heat island effects. The resulting temperature increases in tropical 
cities can be up to 10 degrees. Tree-canopy cover and landscape solutions are a key aspect of 
the integrated solutions. They play a major role in reducing surface temperatures that can be 
as high as 45-67 degrees in the wet season (November to April). These high surface 
temperatures have a significant impact on human comfort. 
 
Combined with other heat mitigation techniques, it has been shown that Darwin’s city-wide 
temperatures could be reduced by two degrees, ‘hotspots’ cooled by as much as 6 degrees and 
surface temperatures reduced by up to 35 degrees. [CLOUSTON Associates 2018] 
 
Encouraging tree canopy growth by using captured stormwater is a critical component. Part of 
this is the need to slow the water down and store it so that it can be utilised by trees.  
 

 
Figure 1. Pavement Temperature difference in Melbourne – 2017 heatwave. City of Melbourne.  

 

2.3. Cooling effects of soil moisture from irrigation 
Looking at airborne thermal imagery, it is clear that irrigated parklands have cooler surface 
temperatures than non-irrigated parklands.   The greater amount of water in the soil, the 
greater the heat capacity of the soil. [Couts, A. et al 2014.] The wet ground absorbs a lot more 
energy to evaporate the water and hence feels cooler. While there are some issues associated 
with increased humidity the overall benefits are greater.   
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Figure 2. Comparative colour aerial and thermal temperature map Rosehill Racecourse at 

Parramatta. Source: Parramatta City Council.  

2.3.1. Ground surface temperature reduction with irrigated surfaces  
The Imagery above was taken by Parramatta City Council and the thermal temperature maps 
show temperature ranges of: 

• 40-53 degrees on the asphalt pavement (crimson / purple)  
• 30-35 degrees on unirrigated lawns (yellow / orange 
• 26-31 degrees for irrigated lawn (such as the race track) (green – blue) 
• 29-34 degrees for tree canopies (green) 
• 26-28 degrees for lake surface temperature (blue) 

3. THE WESTERN PARKLAND CITY 

The Greater Sydney Commissions – A Metropolis of Three Cities identifies the third city as 
The Western Parkland City.  Extending from Richmond to Campbelltown, this area is set to 
grow to a population of 1.5 Million by 2036 - a city larger than Adelaide.  Most of this city 
will reside in a single river catchment – the South Creek Valley. [Greater Sydney 
Commission. 2018]. 
 

3.1. The paradox of development – a surplus of water 
Paradoxically, by 2036, the relatively dry and intermittent chain of ponds landscape of South 
Creek could have a surplus of water. This will dramatically change the landscape to such an 
extent that the creek may need to be concrete-lined to protect it. 
 
We are very good at piping, draining water, and treating stormwater in raingardens, but we 
are not doing enough to use it. Increased stormwater capture and re-use are essential for us be 
more resilient to climate change. These should be part of a wholistic approach that includes 
“waste” water, and efficiency measures.  
 
The projected outflow for South Creek Valley by 2036 is estimated at an additional 187 
gigalitres per year over pre-development levels. This is an average of 512 million litres per 
day [Bligh Tanner 2015]. To put this in perspective, this exceeds the maximum daily output 
of the Sydney Desalination Plant, when at full capacity. 
 
The Bligh Tanner study recommends that we need to be capturing and harvesting at least 34 
gigalitres of stormwater a year or 93ML/day for the catchment. This equates to half a million 
litres per hectare per year need to be captured and recycled.  
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4. BIG IDEAS 

 
There are two big ideas that drive stormwater harvesting opportunities:  
1. The Climate Sensitive City – proposed by the CRC for climate change resilience 
2. Sponge Cities – proposed by Chinese Landscape Architect Kongjian Yu, to slow it down 
and re-use it where it is captured 

4.1. The Climate-sensitive city 
The Co-operative Research Centre for Water Sensitive Cities has put forward a number 
papers outlining the opportunities for water sensitive urban design at a city scale for more 
liveable cities and for climate change resilience.  
 

4.2. Sponge cities 
The idea of Sponge Cities was proposed by Chinese landscape architect Kongjian Yu. His 
idea was to retain, adapt, slow down and re-use stormwater. [Bridget Delaney, 2018]  
Launched in 2015, it proposed the ambitious target that 80% of China’s cities should re-use 
70% of urban stormwater by 2020 [Biswas, A. K. and Kris Hartley, K. 2017].  It aims to 
provide ways to absorb and re-use stormwater, along with urban planning policies, planning 
and legal frameworks to implement. 
 

4.3. An integrated approach  
While stormwater is important, a wholistic solution would also include wastewater 
management options.  The strategies outlined here relate to urban stormwater. Wastewater 
management strategies are beyond the scope of this paper. 
 

5. STRATEGIES AND OPTIONS 

Improving liveability through water re-use can be undertaken at a range of scales – from 
individual houses through to a ‘whole city’ scale. The following describes the range of scales 
and some demonstration projects. Collecting water and re-using it where it falls is a 
decentralised scalable solution. The benefit is that they are usually in a greater rainfall areas 
than existing storage dams.  
 
The benefits of the re-use of stormwater include: 
 

• Greener, cooler, inviting lawns that are not rock hard to play on 
• Resilient sports fields, capable of handling more wear and tear 
• Cooler pedestrian spaces through evapotranspiration and shade 
• Faster tree growth leading to greater canopy cover and more shade 
• Increased carbon capture and sequestration 
• Cooler pavements and a reduction in urban heat island effect, from street tree shade 
• Improved human thermal comfort to reduce heat related stress and mortality  
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• Decreased total stormwater runoff and improved flow regimes (more natural high-flows and 
low‐flows) for urban waterways 

• Sustaining a healthy waterway through maintaining ecological complexity and channel 
stability 

• Improved air quality through particulate deposition 
• Improved landscape amenity 

  

5.1. Domestic scale – rainwater tanks for residential houses 
Capturing water at the domestic level is scalable.  Water capture is incrementally added with 
each new houses impervious roof. When set up correctly and linked to automated systems, 
tanks can offset potable water usage. This includes use for toilets, clothes washing and the 
garden. If all roof water was captured, the offset of water usage is potentially as high as 70%, 
(*see below).  In practice, it will be somewhat less than this. The downside of domestic tanks 
is the variability in home-owner understanding and management of these systems. This was 
borne out by the 2014 study by the Smart Water Fund and the CSIRO [Moglia M, et al 2014]. 
Maximum potential nominally 70%.  The average suburban house in western Sydney has the potential 
to generate 210,000 litres of runoff per year (350m2 house x 600mm/PA).  Given the average 
household has 2.8 people [ABS 2016 census] and the current daily per person usage is 293 litre/day 
[Sydney Water] this is approx. 299,000 litres / Annum.  (293 litres per person x2.8 people x365 days) 

5.2. Multi-unit housing scale – apartments – water reuse.  
Multi-unit housing provides efficiencies of scale over free-standing domestic residences. This 
is because there is a single management entity – usually the body corporate. Designed in from 
the start, these can make important differences.  For example, The Old Piano Factory in 
Annandale has a large rainwater collection tank. This provides water to irrigate the communal 
gardens. This not only lowers strata fees, but provides insurance against longer dry spells.  
 
Most new developments must have onsite detention. This can range from tanks with hundreds 
of thousands to millions of litres of capacity. The problem is that 95% of the time these tanks 
are empty. With smart technology, these detention tanks could provide permanent storage for 
irrigation. Predictive software drains the tanks in advance of impending rain to provide the 
necessary storm detention.  

5.3. Industrial estate / warehouse scale - green roofs 
Industrial estates are visible in aerial photography by their very large building footprints. In 
thermal mapping, they stand out as beacons with roof temperatures in the 40-65 degree mark. 
Green roofs reduce runoff and air-conditioning costs through insulation and evaporative 
cooling. There are two types of green roofs. Thin systems with low water use plants and 
thicker systems that are accessible and used as gardens. 
 
The Victorian Desalination Plant is the largest green roof in the southern hemisphere. 
Covering approximately 26,000m2 it consists of a growing medium only 80mm thick, built 
over a plywood roof. A waterproof membrane with a leak detection system protects the 
plywood. The planting palette is local coastal species. The roof uses an automatic subsoil 
irrigation system linked to a weather monitoring station. Stormwater captured from a 3.7Ha 
catchment is stored in a 500,000 litre pond. A top-up of 600 litre/hr supply using process 
sampling water is available from the desalination plant if required. Recovery of irrigation run-
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off enables 80% of the irrigation water to be re-used. [Department of Environment and 
Primary Industries Victoria. 2014].  

5.4. Urban centre scale – passive and active irrigation of urban street trees / 
plaza trees 

Various studies have shown the biggest single contributor to reducing urban heating is shade 
tree planting. Street trees can lower the surface temperature of pavements by upwards of 30 
degrees. Actively or passively irrigated street trees can play a vital role for cooling through 
evapotranspiration and shade.  
 
There are three key elements required: good ground preparation, access to water and adequate 
drainage. Often urban trees are planted in small tree pits not more than a metre square. This is 
akin to placing them in a planter box – they are not going to get far. To make the biggest 
impact to liveability and climate change mitigation, we need healthy trees that develop large 
spreading canopies.  
 
Trees in urban situations have many other positive benefits. To maximise these positive 
benefits, the availability of both water and good ground preparation are essential. A tree in a 
1.2 x1.2 x0.7m hole (approx. 1m3 topsoil) is going to struggle to grow in an urban situation. 
Given a tree root plate will be at least as wide as the canopy above it, a wide shallow planting 
pit is desirable. Soil scientist Simon Leake in his book “Soils for landscape development” 
written with Elke Haege, recommended substantial top soil volumes for urban trees. In the 
order of 20-40m3 per tree. [Leake. S, Elke Haege 2014.]  
 
In general, topsoils need to be loose and friable (not heavily compacted) and have a 
reasonable degree of air-filled porosity. This is typically at odds with structural engineering 
requirements for road and pedestrian pavements.  
 
This problem has been solved with structural soil systems that use plastic cells to transfer 
pavement loads to the sub-base, while allowing for loose consolidated topsoil in between for 
tree growth. 
 
  

 
Figure: Typical tree planting water capture system 

For the Bankstown CBD upgrade, twelve 200 litre Chinese elms (Sapium Sebiferum) were 
planted in a structural soil trench. This created a large linked soil mass with good subsoil 
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drainage and passive irrigation. Planted in 2009 the deciduous trees are thriving and providing 
much needed shade in summer while allowing warmth in winter.   
 

5.1. Local scale – wet sump raingardens 
Raingardens are one of the primary tools in the WSUD arsenal for managing water quality 
and mitigating peaks flows. For raingarden health and cool cities strategies, wet sump 
raingardens are preferable to Type 1 raingardens. The detention time of the water in type 2 
systems is days, and possibly weeks, not the hours for type 1. This water keeps the living 
systems alive in times of intermittent rain. It also provides evapotranpirational cooling 
benefits. The issue with the Type 2 gardens is that the current leading modelling software 
indicates that they are not as effective as Type 1 per m2. This is counter intuitive as outlined 
below and needs to be redressed.  
 
The presence of a submerged zone increases the overall removal of pathogens, as well as 
removal of nutrients. It is now well established that submerged zone water is generally of 
higher quality (for the majority of tested pollutants) than water treated during an event, since 
water detained in this zone is afforded additional treatment during the intervening dry 
periods. [Payne, et al 2013] 

5.2. Local scale - Irrigation of local parklands. 
Shrinking backyards are placing increasing pressure on the public realm for open space. To 
ensure a high-quality and resilient public landscape, irrigation of lawn areas is becoming a 
necessity.  
 
The recently completed Coal Loader Platform in North Sydney features many sustainability 
initiatives designed to maximise on-site capture and re-use of stormwater. All the rainwater 
falling on the platform, flows through raingardens located in the former coal chutes on the 
platform. This filtered water is fed down the chutes to 50 rainwater tanks located in one of the 
platforms underground tunnels. These tanks store 275,000 litres of water. This is re-used to 
irrigate the urban harvest plots, native garden demonstration area, herb planters and lawn 
above. [North Sydney Council. 2018]. Low water use lawn species Zoysia has been employed 
on the roof garden. 

5.3. Local scale - irrigation of active sports fields.  
Sports fields in Sydney’s west are often built on local clay soils. They become rock hard 
when dry, and waterlogged and unplayable in the wet. Sports fields are ideal opportunities for 
stormwater re-use for irrigation. Good sports fields however, firstly need a high quality sandy 
loam to provide the compaction resistance and traction needed for sport. This creates high 
infiltration rates. Usually theses soils are an 80:20 Sand: Loam built to a depth of 200-300mm 
depth. Completing the mix is a sports turf grass such as a couch, good drainage system and 
irrigation. This provides a resilient, green, playing surface for active healthy play.  
 
To maintain optimum condition, sports fields would need a watering regime of 3-5mm /m2 
per day for three to four days of the week. A single football field will need 150,000 litres of 
water per week in summer. 
 
From a management perspective, sports fields should not function as detention basins.  
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5.3.1. Peel Reserve -The Ponds 
Peel Reserve at The Ponds is a combined baseball and athletics centre in Blacktown. The 
oval, including pavements and the amenities roof, captures rainwater to supply the field. 
Encircling the oval is a pedestrian / kid’s bike path built 150mm above the field using a 
typical roadway kerb. The kerb captures overland flows and provides a deterrent to vehicles 
on the pitch. The oval has a nominal 1:100 one-way fall. Surface flows captured by the kerb 
are stored in a 500Kl tank. The entire oval also has a subsurface drainage system. Subsoil 
water, including any unused irrigation water, is captured in a drainage network. This is then 
directed to the stormwater tank.  
 

 
 

Peel Reserve water cycle  

 
A booster pump pressurises the tank water for irrigation purposes. When rainwater levels drop 
below a pre-set amount, recycled water from the Rouse Hill recycled water treatment plant 
tops up the tank. 
 

5.3.2. Blacktown International Sports Park – Rooty Hill 
Blacktown International Sports Park, located in Rooty Hill, caters for high level sports. This 
includes AFL, cricket, baseball, and soccer. Recycled water from Sydney Water was the 
original intended water source. A change of plans however, left the centre without its planned 
water supply. Investigation of a managed aquifer recharge scheme, found that the aquifer was 
too deep and flow rates too low.  



Cool Cities: The value of urban stormwater in climate change resilience O’Dea 

Stormwater 2018 – O’Dea – Issue B 12 of 4 

 
 
The solution was a stormwater harvesting scheme. The scheme captures high flows from 
Angus Creek, a 655Ha semi urbanised catchment. A simple overflow weir on the stone lined 
channel diverts high flows into a series of lakes and wetlands.  
 
The stored water then undergoes filtration and treatment before being used on the fields. The 
project captures approximately 200ML of water a year. This amounts to approximately 10% 
of Angus Creek’s flow. This water now provides 75-83% of the parklands’ irrigation needs. 
[Blacktown City Council. 2015] 
 

5.3.3. Cintra watershed - Canada Bay sports fields  
This system extracts high quality low flows and excludes turbid high flows from a 172Ha 
highly-urbanised catchment. The water is collected from a concrete-lined stormwater channel. 
It is then filtered using glass and sand filters, then UV disinfected and stored in 4.5 million 
litre tanks.  
 

 
Canada bay sports fields. Subsurface irrigation from the Cintra watershed 

 
The stormwater harvesting project supplies water to two golf courses and 15 playing fields. It 
captures and re-uses 250ML per annum. This reduces Council’s potable water requirements 
by 75%. [City of Canada Bay] 
 
The benefit of this scheme is that the low flows are irrespective of rainfall.  The water 
extracted is assumed to be potable water leakage losses out of the Sydney Water mains 
network that finds its way to the creek.   
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5.4. District scale – riparian corridor sponges 
The Co-operative Research Centre’s Blueprint 2013 describes “Riparian Sponges” as a 
process to manage increased urban runoff primarily by retaining and evapotranspiring it. This 
is a biomimicry approach that:  

• emulates natural flow processes (with the vast majority of flows arriving in the creek 
through sub-surface means)  

• emulates natural filtration processes (through the dense vegetation of the riparian 
‘sponge’).  

 

 
The Ponds - Riparian corridor sponges 

 
At The Ponds, the 5km of stream beds slow water down, and create pool / riffle opportunities 
that mimic the natural flow of water. In what was former dairy paddocks, dense riparian 
vegetation now flourishes. While not quantified* as part of the statutory water quality targets 
for “The Ponds” the in stream WSUD benefits would be contribute to high quality water 
outcomes. (*Targets are officially calculated by the 26 raingardens and five ponds).  

5.5. District scale – lakes, ponds and wetlands 
Lakes, ponds and wetlands detain and retain urban stormwater. In dry western Sydney, these 
are valuable for their placemaking and aesthetic contribution. The wetlands also provide 
valuable habitats, and ecological diversity. The long residence time provides for high water 
quality outcomes through nutrient uptake, sedimentation and ultraviolet exposure to open 
water. While there are evaporative and evapotranpirational losses from these systems, this 
provides cooling benefits. These evaporative losses also provide detention capacity for the 
next rain event, thereby reducing down-stream flooding effects. Ponds and wetlands also 
provide cost effective storage options where the re-use of large water volumes is required.  
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5.5.1. Ironbark Lake - The Ponds  
Ironbark Lake at The Ponds is a former farm dam constructed in the mid-1970s. It was 
retained as part of the development and its edges made safe through controlled grading and 
safe walkout zones and minor areas of fencing. The pond has a detention depth of 300mm, 
catering for the 1:100 year event.  
 
The lake is fed by a number of urban sources, three of which use sand filters to clean the 
incoming water. A 450m long riparian sponge / pool riffle zone treats direct runoff from an 
existing catchment.  
 
It has a thriving ecology and is a popular location for social activity and gathering.  
 

5.5.2. Sydney Park Wetlands  
The Sydney Park Wetlands Project, diverts urban stormwater from a nearby concrete channel 
into a series of ponds and wetlands for treatment and re-use in industrial water purposes. The 
park is a response to the City of Sydney’s decentralised water management plan. City of 
Sydney’s Decentralised Water Master Plan (2012-2030), focused on reducing the City’s 
potable water demand by 10% before 2030. 
 
The park captures approximately 535 million litres of water a year in stage one and is 
intended to capture up to 845 million litres in stage two. The park treats the water through a 
series of ponds wetlands and bioretention basins. [Grad, P. 2017] 
 
The park cleverly combines, water management, aesthetics, and art. These not only tell a story 
of water, but make a significant environmental contribution.  
 

5.6. Town scale - household use for drinking water  
Stormwater runoff from residential roofs is a privately created problem that is currently 
transferred to the public realm. Here detention basins take up valuable open space. The 
solution described below reduces the size of detention basins in public open space, along with 
pipe infrastructure sizes.  Combined with blackwater treatment and re-use of wastewater 
would start to create a closed loop system.  
 
Sydney Water supplies drinking quality water to millions of households in Sydney. Most of 
this water comes from Warragamba Dam and the Shoalhaven Dam. On average, Sydney 
households use 293 litres per day, per person. This includes drinking along with household 
uses such as showers, toilets, gardens, and clothes washing. Any opportunities to capture 
water at its source and re-use it for drinking water will reduce the demand on Warragamba 
Dam. 

5.6.1. Warrnambool Roof-to-Tap scheme  
The innovative Roof-to-Tap scheme by Warrnambool Water captures water for re-use at its 
source. Rather than rely on individual householders to manage their own tank, clean rainwater 
captured from their roofs is piped by a separate stormwater network to a central storage dam. 
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As the water is relatively unpolluted, it only needs a trash rack screening and chlorine dosing 
to be of potable quality.  
 
A small buffer tank at each property helps throttle stormwater flows allowing smaller sized 
pipes for network.  All of the roof water is diverted to a separate pipe system delivering it 
directly to the holding lake. This separates the clean roof water from the contaminated 
stormwater off the road network. This diversion also allows the street stormwater network to 
have smaller sizes and therefore reduced cost. The system is primarily gravity-fed. Viable for 
areas of nominally 600-700mm and above. [Barnes, a. 2016].  
 

6. BARRIERS TO IMPLEMENTATION 

Given there are so many opportunities, it is still surprising to see that there is so little 
harvesting for re-use.  In particular, in the newest suburbs currently being built in Western 
Sydney.  It seems to be left up to the good will of individual developers as to what they will 
do.  There are a number of barriers including construction and ongoing maintenance costs, 
water ownership, the price of water, and numerous legislative barriers.  It is beyond the scope 
of this paper to review these, but stronger legislative requirements and controls are probably 
required.    
 
As outlined in previous papers, the author believes that a simple mandatory legislative target 
of 80% reduction in water for all new development would provide the intent, and leave the 
means up to the market.   Alternatively a litre per metre per day may be another approach. 
 
This would require strategic oversight as water trading and other initiatives may come into 
play.  
 

7. SUMMARY 

In summary there are many opportunities to use our stormwater to a cool, green, liveable city.  
Key points to consider include: 
 

• Climate change is bringing hotter and more challenging conditions.  
• The Urban heat island effect will amplify these effects. 
• With growing cities, urban stormwater has great potential to assist with climate 

change mitigation through the development of green infrastructure and liveable cities. 
• We still design systems to pipe stormwater out of our urban developments.  
• For every project you undertake – consider what options you have to stretch to 80% 

water conservation and re-use.  Could you save a litre per square metre per day from 
your site? 

• Consider what opportunities that can be used in the public realm. As yourself what 
could the landscape architect do with this water?  
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