Nature-based solutions:
Essential urban water
cycle infrastructure

Recognising and investing in all forms of water as one integrated system is
essential to transforming Australian cities and towns.

Australian cities and towns increasingly face intense rainfall, longer dry periods, groundwater stress in
some locations, degraded waterways and rising urban heat. Unfortunately, these pressures are still
managed through separate policy, funding and delivery systems, so stormwater, wastewater,
waterways, public open space and urban greening are still planned as disconnected services.

Without reform, governments and utilities will keep investing in fragmented systems that cost more and
deliver less resilience, liveability and environmental benefits. This approach increases downstream
infrastructure costs, weakens heat resilience, wastes local water resources and limits the ability of
governments and industry to deliver healthier, more liveable and climate-resilient urban areas.

The policy challenge

Nature-based solutions (NbS) are planned, funded and governed as essential urban water
infrastructure. They can work across the whole urban water cycle, requiring managing
stormwater, rainwater, recycled water, groundwater, waterways and floodwaters as one
integrated system.

This is an infrastructure, service delivery and investment agenda, as well as an
environmental agenda.
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NbS are essential urban infrastructure

NbS — wetlands, vegetated swales, raingardens, waterways, permeable and passively irrigated
landscapes, tree canopies and shaded public spaces — are functional infrastructure that help manage
floodwater, improve water quality, strengthen water security, reduce urban heat, restore biodiversity,
and create healthier, more liveable places. They do not replace grey infrastructure — such as pipes,
concrete channels and seawalls.

Rather, NbS are most effective when integrated with grey infrastructure as part of urban water systems,
and planned, funded and maintained accordingly. This hybrid approach creates systems that are more
resilient, cost-effective and sustainable. Grey infrastructure provides reliable, high-capacity engineering
for predictable events, but it is often rigid and expensive. NbS add flexibility, environmental co-benefits
and long-term value.

When well designed and maintained, incorporating NbS into urban water systems improves overall
system performance: slowing, storing, filtering and infiltrating runoff while cooling local areas, reducing
pressure on drainage networks and improving urban amenity and ecological health. Recognising NbS
as infrastructure changes how they are delivered, operated and valued. Like all infrastructure systems,
they should be assessed through infrastructure and business case frameworks that recognise a
broader range of benefits over the longer term. They also need reliable inputs, coordinated planning,
clear ownership, service expectations, maintenance regimes and long-term performance monitoring.

Water in all its forms matters ...

An effective policy approach starts by recognising that different water sources play complementary
roles in supporting NbS. Stormwater, rainwater, recycled water, groundwater, waterways and
floodwaters can all contribute to sustaining landscapes, public spaces, ecological systems and climate
resilience. Planning NbS separately from the broader urban water system reduces their effectiveness.
Integrated planning improves reliability, reduces system pressure, and supports more efficient urban
water and landscape outcomes.

This matters because NbS like parks, street trees, wetlands and other vegetated assets need a
dependable water supply to cool neighbourhoods, filter runoff, support habitat and protect communities
during extended dry periods. In many locations, stormwater best meets this need.

... and stormwater is an immediate opportunity

Stormwater exemplifies the opportunities lost when urban water system planning is not integrated.
Typically, stormwater is treated as a drainage problem or a waste product to be conveyed away as
quickly as possible. Yet much of the infrastructure needed to capture its value is small-scale and
embedded within the urban form, helping retain, infiltrate and reuse water where it falls through
streetscapes, open space, precinct developments, buildings and public realm projects.

The case for change is evident in Melbourne. which receives an estimated 400 GL of stormwater each
year but reuses less than 4% (WSCA forthcoming). And as the city grows and rainfall patterns shift, this
volume is projected to increase by 2050.

Governments, utilities and delivery partners have an opportunity to see stormwater as a strategic
resource that can advance water, place and climate objectives when captured and used effectively,
rather than as a risk to be managed.
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We know integrated approaches work

Australian projects illustrate the benefits of planning water, landscape and development
together from the outset (including clear operational responsibilities and long-term
stewardship): cooler public spaces, healthier waterways, groundwater recharge and more
resilient non-potable water supplies. Existing examples in Western Australia and
Queensland demonstrate these benefits in practice, while the Western Sydney Aerotropolis
example is applying the same process at a much larger scale.

Western Sydney, NSW: Sydney Water is planning and delivering Australia’s largest
stormwater harvesting system at Aerotropolis, the area surrounding Western Sydney
International Airport. The system uses natural creeks, drainage channels and wetlands
instead of underground pipes and drains. Stormwater will also be treated, harvested and
reused through the recycled water network. Benefits include cooler, greener urban areas,
healthier waterways, recognition of Country, multifunctional open space and more
developable land through regional infrastructure planning.

White Gum Valley, WA: This project shows how integrated design can work at
neighbourhood scale. It uses passively irrigated street trees that capture stormwater runoff
from adjacent roads, and a redesigned infiltration basin that receives runoff from a 12-
hectare catchment while retaining usable public open space. Together, these measures
reduce runoff, support groundwater recharge, green the streetscape and create a more
usable landscape for the community.

Hartfield Park, WA: Stormwater from the Woodlupine Main Drain is harvested, filtered and
stored in the Leederville aquifer in winter, then recovered during summer to irrigate the sport
and recreation reserve. At full capacity, the managed aquifer recharge system captures
approximately 30% of the drain flow and supplies up to 300,000 kL a year. This system
reduces reliance on scarce groundwater and shows how stormwater can provide a more
climate-resilient irrigation source.

Gladstone East Shores, Qld: This system captures stormwater from roads and shelters
and stores it beneath a 1,420 m? turfed area in a shallow wicking-bed system. Capillary rise
then passively irrigates the turf, avoiding the need for conventional surface irrigation.
Swales, bioretention raingardens, permeable pavers and rainwater tanks also help treat
stormwater and reduce pollutant loads entering Auckland Inlet. This integrated approach
provides a reliable, energy-free irrigation source while protecting the surrounding marine
environment.

Sources: CRCWSC (2017), CRCWSC (2018a), CRCWSC (2018b), WSCA (2022).
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Mainstream delivery is still lagging ...

Despite growing recognition of NbS in Australia, delivery is inconsistent across jurisdictions and
sectors. The issue is not whether these approaches work, but whether institutions are set up to deliver
them consistently and at scale.

The main barriers are institutional. Local governments are often leading progress, but are constrained
by fragmented funding, inconsistent regulation, unclear asset ownership, maintenance gaps and siloed
responsibilities. Planning and water institutions are still largely geared towards centralised supply and
downstream drainage, and they do not consistently require or reward integrating NbS in water
management. As a result, governments and industry continue to under-invest in these assets and
undervalue their contribution to service delivery, resilience and urban quality.

... S0 here’s what governments, water utilities and industry should do

The direction is clear: NbS must be embedded in integrated urban water policy, planning, infrastructure
servicing and place-based investment. Achieving this shift requires coordinated action across all levels
of government, water utilities and industry:

e State and federal governments set the policy, regulatory and funding framework.

e Local governments play a key role in land use planning, place-based delivery and stewarding
local assets.

o Water utilities help plan fit-for-purpose systems, support integrated servicing strategies and
steward long-term performance.

e Industry is critical to design, delivery, maintenance, monitoring and business case development.

Priority actions

1. Embed NbS in infrastructure, planning and urban water policy rather than treat them
as standalone greening or environmental initiatives.

2. Plan stormwater, rainwater, recycled water, groundwater, waterways and floodwaters
as a fit-for-purpose system across the urban water cycle.

3. Establish cross-portfolio governance and shared accountability so agencies can
coordinate planning, investment, delivery and stewardship across water, planning,
environment and public realm portfolios.

4. Fund NbS as long-life public assets, with clear provision for monitoring, operation and
maintenance, adaptive management and asset stewardship.

5. Require that infrastructure and business case frameworks capture the full economic,
environmental and social value of these investments.

6. Tailor integrated approaches to local ecological, hydrological and community contexts,
including cultural values and, where appropriate, First Nations knowledge and care for
Country principles.
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