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Executive summary 
This report looks at the role of stormwater reuse as part of integrated water management (IWM) and identifies 
several barriers to its adoption and recommends actions to address them. It complements the ‘all options on the 
table approach’, originally outlined in the Water Services Association of Australia’s report on urban water supply 
(WSAA 2020), by advocating for considering all methods for capturing, treating and reusing stormwater in the 
planning and decision-making process. While support for stormwater reuse is often motivated by the need to 
meet Melbourne’s targets for alternative water sources, other factors also drive investment in stormwater reuse 
including benefits such as flood resilience, waterway health and urban greening. 

Context 
Population growth and climate change necessitate expansion and diversification of current water supplies to 
secure a resilient and liveable future for Greater Melbourne (Melbourne Water 2024). Current planning forecasts 
stormwater reuse and recycled water (collectively ‘alternative water’) will play an increasing role in the mix of 
water sources for Greater Melbourne. The Greater Melbourne Urban Water System Strategy (GMUWSS) 
proposes an alternative water target of 200 GL/year by 2070 (Melbourne Water 2024).  

There is broad support for stormwater reuse in current policy and strategic plans in Victoria. The Victorian 
government policy supports an IWM planning approach intended to consider the entire water cycle, including 
stormwater, to provide a secure, reliable and healthy water system that delivers equitable, social, economic and 
environmental benefits for urban communities. This is supported by Water for Victoria (DELWP 2016) and land 
use planning strategies such as Plan Melbourne 2017–2050 (DELWP 2019b). The Victorian Integrated Water 
Management Framework (DELWP 2017b) establishes the authorising environment for multi-stakeholder planning 
and operation of the urban water cycle to deliver urban land and water policy directions.  

Conventional drainage engineering approaches to managing urban stormwater impact the environment and urban 
amenity, including through flooding. Urban stormwater flow and water quality is recognised as the single biggest 
threat to the environmental health of Melbourne's urban waterways (Melbourne Water 2018). The Healthy 
Waterways Strategy (HWS) sets a target of 82 GL/year of stormwater reuse by 2050 to protect waterways from 
new greenfield urban development. The Victorian metropolitan IWM forums extended this target to reduce 
stormwater runoff across Metropolitan Melbourne by 197 GL/year.  

Currently, alternative water sources supply 46 GL/year of the 500 GL/year total annual water demand for Greater 
Melbourne (Melbourne Water 2024). Of this, stormwater reuse schemes (including rainwater harvesting) 
contribute just 14 GL/yr. Increasing stormwater reuse (including rainwater harvesting) is a key strategic objective 
with multiple benefits including flood mitigation, waterway health protection, urban greening and cooling 
(Melbourne Water 2018; Melbourne Water 2024). Despite its potential, on-the-ground and planned delivery of 
stormwater reuse falls well short of what is needed to achieve agreed targets. 

The principal drivers for investing in stormwater treatment and water sensitive urban design (WSUD) are 
waterway health, reduced flood risk and urban greening. While we did not conduct economic analysis, experience 
to date shows stormwater as an alternative source of reticulated water supply is economically viable only when 
combined with other investment drivers such as waterway health, flood mitigation or urban greening. Stormwater 
reuse requires storage, which is constrained and costly to provide in an urban environment where the stormwater 
is generated. The current trajectory of under-investment in stormwater reuse poses significant risks to the health 
of waterways, increasing flood damage costs and lost opportunities to support urban greening. So, it important to 
examine the barriers to this investment and propose actions to address them. 
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Barriers and enablers 
This project examined the barriers and enablers to advancing an ‘all options’ approach for stormwater reuse in 
Greater Melbourne, using the Transition Dynamic Framework (TDF), developed by the CRC for Water Sensitive 
Cities. The TDF identifies enabling factors for successful transitions in water management practice, drawing on 
case studies from Victoria and New South Wales, a range of studies and reports, and the project teams and 
strategic advisor extensive expertise in stormwater practice in Victoria. This analysis was validated and refined 
during a workshop with practitioners from policy, water authorities and local government.      

The TDF analysis revealed stormwater reuse is well understood as a key element of IWM and many connected 
and influential champions can build support and expand a community of practice, growing their knowledge and 
implementing solutions at scale. However, key organisations and practitioners have not yet committed to practice 
change or working on stormwater reuse solutions, making adoption inconsistent and not yet widespread. The 
analysis identified key thematic areas, and specific barriers and enablers: 

● Institutional frameworks and cross-sector collaborations: Structural barriers to stormwater reuse arise 
from fragmented institutional responsibilities. Costs, risks and benefits are broadly shared without a single 
entity being obligated to lead or manage reuse schemes.  

● Instruments of policy, planning and regulation: Victoria’s strategic and policy context generally 
encourages stormwater reuse. But there are no enabling regulatory instruments to establish clear compliance 
obligations and mandate action from responsible institutions. As a result, institutions lack certainty around 
funding streams and cost recovery mechanisms for stormwater options.  

● Tools and guidance for planning and implementation: There are gaps in technical guidance, particularly: 
o conceptualising water demand to incorporate the full water cycle in urban water planning  
o developing robust tools to quantify the environmental and social benefits of IWM solutions. 

● Actors in the sector: Perceived risks relate to the reliability, scalability and cost-effectiveness of unfamiliar 
solutions such as stormwater reuse that fall outside conventional institutional roles. Actors also have limited 
capability to engage with land use planning instruments that could support IWM and stormwater outcomes. 

 
Action plan 
Our analysis identified the need to address the institutional responsibilities for managing stormwater and build the 
capacity and capability of practitioners in planning and implementing stormwater reuse solutions. However, 
meaningful progress will remain limited without more enabling governance frameworks, such as mandated 
requirements, that align with IWM principles.  

The draft action plan recommends enabling regulation, policy and planning instruments, technical tools for guiding 
IWM planning and implementation, and capacity and capability uplift for practitioners. 

Conclusion 
Practitioners and policymakers largely understand the barriers to increased stormwater reuse. Efforts to 
overcome these barriers include direction setting policies set out in Water for Victoria and coordinated planning 
and decision making under the Victorian IWM Framework and IWM Forums. Water authorities have also invested 
in identifying opportunities for stormwater harvesting and reuse at scale. However, much of the investment 
needed is not just in large scale centralised infrastructure but in small scale, widely distributed built form and 
nature-based solutions designed to retain and use water where it falls as rainwater.  

Most of the instruments that will deliver these solutions are not associated with the water sector but with urban 
planning and development. This is not well understood in the water sector or by water policymakers. There is 
considerable opportunity to improve urban planning instruments and implement these solutions more widely and 
consistently. Water sector institutions have an important role to play – not just as infrastructure managers but as 
champions, enablers, collaborators and partners in advancing water sensitive practices. 
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1. Introduction 
Urban stormwater is an abundant and growing water resource that has historically been under-valued as an 
alternative water source. It is the single biggest threat to the environmental health of Melbourne’s urban 
waterways (Melbourne Water 2024). Excess stormwater can also lead to localised flooding impacts (Melbourne 
Water 2021; Melbourne Water 2024). And as Melbourne’s urban footprint and density increases, the volume of 
environmentally damaging stormwater will increase significantly.  

Stormwater is essentially all water that falls on the city and runs off from roofs and streets. Conventional 
management regards stormwater as a nuisance to be collected and disposed of. This drainage engineering 
approach is being challenged by new ways of thinking about the value of water in the urban landscapes as 
reflected in water sensitive urban design (WSUD) and integrated water management (IWM). 

Drainage engineering approaches to managing stormwater have consequential impacts to the environment and 
urban amenity. Even at very low levels of urbanisation, conventional drainage systems can significantly damage 
waterways, with the loss of sensitive species when catchments imperviousness exceeds just 2% (EPA 2020). 
Under business-as-usual drainage practice, urban redevelopment and climate change is predicted to increase 
flood damage costs in Melbourne by 60% (Melbourne Water 2021). Measures to mitigate the impact of urban 
development on waterways and flooding, including stormwater harvesting, must therefore be implemented in 
advance of, or progressively, with urban development. At present, the water balance for Greater Melbourne 
estimates that 400 GL of excess stormwater is generated annually with only 5 GL (< 1.2%) captured by 
stormwater harvesting (Melbourne Water 2024). Excess stormwater is predicted to increase to 1,000 GL by 2070 
(Melbourne Water 2024).  

Stormwater reuse can provide several community benefits including: 

● avoiding, deferring or reducing capital and operating expenditure on major infrastructure augmentations 
and replacements  

● extending the capacity, function and service life of existing drainage infrastructure 
● avoiding direct and indirect social and environmental costs such as flooding and degraded waterways 
● creating direct and indirect social and environmental benefits such as urban greening and cooling.    

While this report focuses on stormwater reuse, the principal drivers for investment in stormwater treatment and 
WSUD are waterway health, flood risk mitigation and urban greening. While we did not conduct economic 
analysis, experience to date shows stormwater as an alternative source of reticulated water supply is 
economically viable only when combined with other investment drivers such as waterway health, flood mitigation 
or urban greening. Stormwater reuse requires storage, and this is constrained and costly to provide in an urban 
environment where the stormwater is generated. For these reasons, investment that will deliver any stormwater 
reuse opportunities will be primarily driven by these other objectives rather than just water security.  

Despite this, evidence shows a concerning trend in under-investment in stormwater reuse in areas where it can 
protect waterway health, mitigate urban flooding and support urban greening (DEECA various years; Melbourne 
Water 2023).  

This report examines the current state of stormwater reuse in Melbourne and proposes several actions to 
advance stormwater reuse to enhance the city’s long-term sustainability, liveability and prosperity. 
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2. What is an ‘all options on the table 
approach’ for stormwater reuse? 

WSAA’s report All options on the table: urban water supply options for Australia (WSAA 2020) proposes 
considering all potential water supply options in planning decisions by governments and communities. In this 
report, we apply a specific lens to this concept for stormwater reuse. In this context, ‘all options on the table’ for 
stormwater reuse means that every possible method or strategy for capturing, treating and reusing stormwater is 
considered. This could include a range of solutions, such as: 

● Rainwater harvesting (collecting and storing rain from building roofs for irrigation and other non-potable 
uses) 

● Passive irrigation such as green infrastructure (like permeable pavements, rain gardens and bioswales) 
● Stormwater harvesting and treatment for non-potable or potentially potable reuse  
● Aquifer recharge (infiltrating treated stormwater back into groundwater supplies) 
● Stormwater harvesting for potable reuse. 

Figure 1 illustrates three forms of stormwater reuse in a greenfield residential subdivision context. 

 

Figure 1: Illustration of distributed stormwater reuse for a typical greenfield residential subdivision (EPA 2021) 
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In general, an all options approach means decision makers are open to evaluating all potential solutions rather 
than limiting themselves to a narrower approach. 

Adaptive planning adopts an ‘all options on the table’ approach to provide agility and adaptability when future 
conditions are uncertain. In water planning, this means not ruling out options that may still be in proof-of-concept 
stage or not yet fully supported by policy or the community, such as stormwater to potable uses. 

Appendix A provides a suggested ‘all options’ list for rainwater and stormwater harvesting, including their potential 
end uses and IWM drivers. 

This study explored the barriers and enablers of stormwater harvesting for non-potable uses, rather than for 
potable water supply. Using stormwater for potable purposes is not supported by current government policy. 
However, stormwater to potable faces many similar barriers to non-potable use. 
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3. Strategic and policy context 
3.1 The Victorian Integrated Water Management 
Framework  
Integrated Water Management (IWM) takes a holistic approach to managing the urban water cycle and involves 
understanding the water cycle, how water cycle services are provided and the drivers or constraints that influence 
management such as climate change, population growth, land use change, environmental decline and community 
preferences (DELWP 2017b). IWM seeks to foster a philosophical shift away from conventional management 
practices that encourage a linear (one-way) relationship in the supply, consumption, treatment and discharge of 
urban water resources, towards regimes that consider the ‘whole and interconnectivity of water and land use 
system’ in decision making. 

The Victorian IWM Framework sets up an authorising environment for IWM through non-statutory IWM Forums 
and by committing governments and regulators to prioritising and working towards removing policy, legislative 
and regulatory barriers to effective implementation of IWM outcomes. The IWM Framework ensures that broader 
investment in urban and peri-urban infrastructure takes an integrated approach to maximise water-related 
community outcomes. This approach requires each stakeholder involved in delivering IWM outcomes to 
recognise the accountabilities and opportunities of other organisations. 

The vision for the IWM Framework is supported by the whole-of-government planning policy, including the 
Victorian state water plan, Water for Victoria, and importantly, land use planning strategies such as Plan 
Melbourne 2017–2050. Plan Melbourne states that “by considering the whole water cycle when planning for 
urban areas, we can improve wastewater management and recycling, support urban greening and cooling, 
protect waterways, minimise the impact of flooding and improve water security” (DELWP 2019b, p 113).  

The IWM Framework itself aims to “provide a consistent process for collaborative integrated water management 
planning with clear roles and responsibilities to deliver effective urban water management, including water supply, 
wastewater, flood resilience, urban waterway health and management of public places” (DELWP 2017b, p 4).  

This collaborative planning is undertaken by IWM Forums that bring together groups of leaders and practitioners 
who represent organisations with an interest in water cycle management. There are 9 Forums across regional 
Victoria and 5 metropolitan IWM Forums covering the five waterway catchments in the Port Phillip and 
Westernport region (Werribee, Maribyrnong, Yarra, Dandenong, and Western Port).  

Under the IWM Framework, IWM Forums must consider the water cycle with an urban focus that extends across 
peri-urban boundaries. The urban water cycle is made up of natural and constructed assets, including waterways, 
groundwater, water supply, wastewater and stormwater. The IWM Forums’ objectives are to: 

● Facilitate enduring collaboration in water management planning across organisations, sectors and 
disciplines 

● Create a shared vision for water management at a defined geographical scale 
● Develop a pathway to achieve the vision, including identifying and prioritising projects 
● Coordinate and oversee the ongoing planning and delivery of priority projects at the IWM Forum Area 

scale 
● Ensure community and traditional owner values are represented in water management planning  
● Identify barriers to efficient IWM delivery 
● Ensure investment in water management projects is optimised to deliver multiple benefits and best 

community value solutions. 
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All IWM Forums have developed Strategic Direction Statements (SDSs) that articulate a shared vision for their 
region, key forum objectives and a summary of opportunities that align with the strategic IWM outcomes 
previously listed.  

The metropolitan IWM Forums have each developed locally relevant indicators and associated short-term (2030) 
and long-term (2050) targets for the seven strategic IWM outcomes to measure progress and help drive local 
scale IWM planning and implementation. 

The focus is now on delivering these IWM outcomes by implementing on-ground projects and addressing 
systemic barriers to IWM practice change. For example, across the metropolitan IWM Forums, Forum Action 
Plans have identified 189 structural and place-based actions. Of these, around 60 or 30% are stormwater 
harvesting projects, but most are stalled at feasibility stages due to funding uncertainty. 

Within the context of IWM, stormwater reuse has been identified as a key contributor to the following Strategic 
Outcomes:  

● Healthy and valued waterways and marine environments: reducing stormwater pressures on waterways, 
wetlands and bays 

● Avoided or minimised existing and future flood risks: managing flood risk by reducing urban flash flooding 
● Healthy and valued urban and rural landscapes: by keeping water in the urban landscape for urban 

greening and cooling benefits 
● Safe, secure and affordable supplies in an uncertain future: by reducing demands on potable mains water 

supplies 
● Jobs, economic growth and innovation: by creating opportunities to reduce overall community cost by: 

o avoiding, deferring or reducing capital and operating expenditure on major infrastructure 
augmentations and replacements 

o extending the capacity, function and service life of existing drainage infrastructure 
o avoiding direct and indirect social and environmental costs such as flooding and pollution of 

waterways 
o creating direct and indirect social and environmental benefits such as urban greening and cooling. 

3.2 The Victorian Water Planning Framework 
The Victorian water planning framework includes a range of strategies and plans for different time frames and 
system opportunities, for example:  

● the Long-Term Water Resource Assessment – undertaken every 15 years 
● Sustainable Water Strategies undertaken every 10 years 
● urban water and river health strategies undertaken every 5 years 
● annual plans such as drought response plans and environmental watering plans, as outlined in Figure 2. 

 

These established water planning instruments still reflect a mostly siloed approach where water supply, 
sewerage, waterways, stormwater and floodplain management are planned independently and led by different 
institutions, further reflecting the sector’s fragmented governance structures. However, there is increasing 
recognition of the broader value of water in enhancing the liveability of cities by providing urban greening and 
healthy waterways. Many of these strategies and plans address stormwater matters and the cross-cutting nature 
of IWM to some extent. 
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Figure 2: Victoria's strategic water planning context   

Central and Gippsland Sustainable Water Strategy 
The Central and Gippsland Sustainable Water Strategy (DELWP 2022a), developed by the Victorian 
Government, aims to secure long-term water supply for customers across Melbourne, Geelong and Gippsland. 
The strategy focuses on transitioning to investing in alternative water sources, including manufactured water 
supply, via desalination and IWM to increase fit-for-purpose recycled water and treated stormwater use, in 
particular:  

● large scale recycled water supply networks in Greater Melbourne and Geelong 
● smaller recycled water and stormwater reuse projects across the region. 

Greater Melbourne Urban Water Supply Strategy  
Melbourne Water’s (2024b) Greater Melbourne Urban Water and Systems Strategy (GMUWSS) adopts an 
adaptive planning approach to deliver long-term water supply security, over 50 years. It includes new 
manufactured water supplies (such as desalinated sea water), a diverse portfolio of alternative water sources 
(including rainwater, treated stormwater and recycled water) and water efficiency measures.  

GMUWSS outlines a target for new ‘fit-for-purpose’ alternative water supplies of 200 GL/year by 2070. This is 
based on the alternative water supply targets set by the five Metro IWM Forums for 2030 and 2050. Combined for 
Greater Melbourne, these targets are 53 GL/year and 150 GL/year respectively. 
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Melbourne Healthy Waterways Strategy 
Melbourne Water’s (2023) Healthy Waterways Strategy 2018-2028 (HWS) identifies ‘stormwater priority areas’ 
(Figure 3) where stormwater harvesting (and infiltration) is a priority to protect waterway values. 

The HWS sets 10-year and 30-year stormwater harvesting targets for urban development within ‘stormwater 
priority areas’. Combined for Greater Melbourne, these targets are 12.8 GL/year and 82 GL/year respectively.  

 

Figure 3: Stormwater priority areas (blue shaded) (Melbourne Water 2023) 

The five Metro IWM Forums have set 2030 and 2050 targets for reducing stormwater runoff volumes and flows 
entering waterways to protect waterway values. Combined for Greater Melbourne, these targets are 70 GL/year 
and 197 GL/year respectively, including the stormwater harvesting targets for ‘stormwater priority areas’. 

Flood Management Strategy 
Melbourne Water’s (2021) Flood Management Strategy for Port Phillip and Westernport 2021 to 2031 (FMSPPW) 
identifies distributed rainwater and stormwater harvesting, and a reduction in connection of hard surfaces to 
drainage systems can help reduce urban flooding in priority areas. 

The FMSPPW estimates average annual damages (AAD) from flooding in Greater Melbourne is $745M. This cost 
is expected to increase by 60% by 2050 if no action is taken (Melbourne Water 2021). 

The metropolitan IWM Forums have set a regional (Greater Melbourne) target to reduce AAD by $405M by 2050. 
This target effectively holds AAD at its current level (i.e. no worsening of existing flood damages due to forecast 
climate change and urban development). Achieving this outcome will require significant investment to mitigate the 
expected increase in stormwater runoff volumes and associated damages resulting from increasing urban 
densities. 
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3.3 The Victorian Land Use Planning Framework 
Land use planning, and its statutory and legislative basis, plans and regulates land use and development 
outcomes across the built and natural environment. Planning provides a highly effective means for achieving IWM 
outcomes, by protecting natural environments, regulating the design and use of new development, and planning 
and delivering enabling infrastructure including collecting and allocating funds. It provides a suite of tools that can 
be used to more effectively and consistently elevate IWM targets and objectives, integrate IWM planning into new 
development, and fund and deliver IWM infrastructure. Plan Melbourne (2017–2050) and the Victorian Planning 
Provisions (VPPs) include various policies and controls to sustainably manage water resources across Victoria.  

Plan Melbourne 
Plan Melbourne recognises the urban heat island effect, the role of climate change, the benefits of urban greening 
and the challenge of greening a rapidly growing city that is also becoming denser. Irrigating urban landscapes 
with fit-for-purpose alternative water sources and maintaining soil moisture will be needed to achieve urban 
greening and cooling aspirations.  

Plan Melbourne sets a target for 30% urban canopy cover for Greater Melbourne. Currently, canopy cover is 
lowest in the western suburbs, which are experiencing significant development and projected population growth, 
while it is highest in the eastern suburbs and the inner south-eastern and southern areas (Figure 4).  

 

Figure 4: Existing Tree Canopy Cover (DELWP 2019a) 

The five Metro IWM Forums have set the following related targets (combined for Greater Melbourne): 

● 12% and 23% of street trees are supported with permanent irrigation from an alternative water supply by 
2030 and 2050 respectively 

● 19% and 48% of active public open space (sports fields and organised recreation) is supported by an 
alternative water source by 2030 and 2050 respectively 

● 6% and 28% of passive public open space (parks and gardens) is supported by an alternative water 
source by 2030 and 2050 respectively. 
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Victorian Planning Provisions 

By integrating water management into planning decisions, the VPPs aim to protect water resources, enhance 
liveability and support long-term environmental sustainability. Key aspects of the VPP related to water 
management are summarised below: 

● Encourage WSUD principles 
● Support the reuse of stormwater and wastewater where appropriate 
● Ensure that development protects water quality and minimises environmental impacts on water systems 
● Promote alternative water supplies including stormwater harvesting to reduce reliance on potable water 

supplies 
● Ensure that post-development runoff does not exceed pre-development levels 
● Avoid or minimise flood risks 
● Encourage the use of vegetation and water-sensitive features to help reduce urban heat. 

 

The VPPs deal extensively with IWM including requirements for stormwater management. Local governments 
have also adopted a range of environmental sustainability standards for urban development that include 
IWM/stormwater requirements (see Figure 5). Most councils now require all forms of development including 
townhouses and apartments to achieve best practice standards for stormwater management and rainwater 
harvesting to reduce potable water demand and stormwater runoff. Consequently, most redevelopment in 
metropolitan municipalities includes rainwater tanks and some form of WSUD. Many local governments have 
introduced stormwater offset policies that allow developers to meet some or all their onsite stormwater 
performance requirements by contributing to council schemes for constructing stormwater treatments using 
WSUD. 

 
 

Figure 5: Council Best Practice Standards (CASBE 2025) 
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4. Status of stormwater reuse in Greater 
Melbourne 
There is unambiguous support for non-potable stormwater reuse across policy and strategic planning instruments 
in Victoria. Stormwater is recognised as a valuable element of IWM. Unlike other water supply sources, 
stormwater reuse can help reduce urban runoff, mitigate flooding and protect waterway health, as illustrated in 
Figure 6. Additionally, stormwater offers the opportunity to meet nature-based water demands in place, helping to 
sustain wetlands and waterways, green open space and parklands, street trees and private gardens. 

However, despite these clear drivers for stormwater reuse, its actual and planned adoption currently falls well 
short of this potential: 

● Stormwater reuse from both rainwater harvesting and stormwater harvesting was just 14 GL in 2021-22, 
which is less than 4% reuse of the estimated 400 GL of stormwater runoff generated and less than 3% of 
the 500 GL total water consumption (Melbourne Water 2024). 

● Mid-term performance reporting for the HWS shows on-ground stormwater reuse projects currently 
deliver less than 7% of the 10-year target for reducing stormwater runoff volumes to waterways in ‘priority 
stormwater areas’. Planned stormwater reuse projects, if implemented, increase this amount to just 33% 
(Melbourne Water 2023). 

● The metropolitan IWM Forums expect to deliver a combined 44 GL/year reduction in stormwater runoff 
entering waterways by 2030, against a target of 70 GL/year (62% of target). This is expected to increase 
to just 79 GL/year by 2050, against a target of 197 GL/year (40% of target). 

In real terms, the current under-delivery of actual and planned stormwater reuse across Greater Melbourne 
means declining waterway health and urban amenity and increasing flood risk and flood damage costs. Of 
particular concern is the lack of stormwater reuse schemes identified in urban growth areas within HWS priority 
stormwater areas and infill urban development with significant local flood risks. Risks in these areas are expected 
to increase due increasing urbanisation and climate change. The volume of stormwater runoff generated across 
metropolitan Melbourne is forecast to increase significantly from 400 GL/year to beyond 1,000 GL/year by 2070 
(Melbourne Water 2024). Reusing stormwater in these priority zones could also conservatively deliver over 50% 
(82 GL/year within priority areas as well as volumes from infill areas) of the 200 GL/year alternative water target 
set for 2070 in the GMUWSS (Melbourne Water 2024). Despite this potential, stormwater reuse remains 
significantly underrepresented in the region’s alternative water supply pipeline. 

Currently, recycled water schemes dominate the committed pipeline of alternative water projects to be delivered 
by water companies for Greater Melbourne, contributing an estimated 32 GL/year of supply (Melbourne Water 
2024), as shown in Figure 7. As noted above, stormwater reuse contributes just 14 GL/year of alternative water 
supply, well below the 200 GL/year alternative water target set for 2070 (Melbourne Water 2024). While 
metropolitan Catchment Implementation Plans have identified around 60 stormwater harvesting projects that are 
local government led, many are stalled at feasibility stages due to funding uncertainty (DELWP 2022b). This slow 
take up of stormwater reuse project likely reflects the challenge that stormwater reuse is often less feasible as an 
alternative water source alone, compared with options like recycled water, primarily due to the need for storage, 
which is constrained and costly to provide in an urban environment where the stormwater is generated. For this 
reason, it may be misguided to direct planning efforts for stormwater reuse solely around achieving a proportion 
of the 200 GL of alternative water target proposed in the Central and Gippsland Sustainable Water Strategy and 
GMUWSS, as investment in stormwater projects should primarily be driven by flood risk mitigation, waterway 
health and/or urban greening outcomes. 
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Figure 6: Primary drivers and demands for supply sources (Bruce Rhodes 2025) 
1. Variability refers to the need for the provision of water to vary in volume and timing according to ecological or cultural requirements. 



 

Figure 7: Committed IWM opportunities identified by retail water corporations in collaboration with DEECA 
(Melbourne Water 2024) 
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5. Barriers and enablers for adopting an 
all options approach for stormwater 
reuse  
To explore barriers and enablers to an ‘all options’ approach for stormwater reuse in Greater Melbourne, we 
employed the Transition Dynamic Framework (TDF) as a guiding tool. The TDF was developed by the CRC for 
Water Sensitive Cities (CRCWSC) and is structured around key enabling factors needed to progress a transition 
into new practice, such as stormwater reuse. It assesses the presence or absence of 6 broad factors that enable 
transitions – champions, platforms for connecting stakeholders, knowledge, projects and applications, 
implementation guidance and administrative tools. This analysis draws on case studies from Victoria and New 
South Wales (Appendix B), a range of studies and reports reviewed for the project, and the project team’s and 
strategic advisor extensive expertise in stormwater and IWM practice in Victoria. This analysis was validated and 
refined during a workshop with practitioners from policy, water authorities and local government across Greater 
Melbourne. Further details of the TDF analysis can be found in Appendix C.  

 

Note: Green= embedded, yellow= in progress, red= not yet in progress. 

Figure 8: Transition Dynamic Framework Analysis for undertaking an all options on the table approach for 
stormwater reuse in Greater Melbourne 
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The TDF analysis revealed stormwater reuse is well understood as a key element of IWM and many connected 
and influential champions can build support and expand a community of practice, growing their knowledge and 
implementing solutions at scale. However, key organisations and practitioners have not yet committed to practice 
change or working on stormwater reuse solutions, making adoption inconsistent and not yet widespread. The 
analysis identified key thematic areas, and specific barriers and enablers:  

● Institutional frameworks and cross-sector collaborations: Structural barriers to stormwater reuse arise 
from fragmented institutional responsibilities. Costs, risks and benefits are broadly shared without a single 
entity being obligated to lead or manage reuse schemes.  

● Instruments of policy, planning and regulation: Victoria’s strategic and policy context generally 
encourages stormwater reuse. But there are no enabling regulatory instruments to establish clear compliance 
obligations and mandate action from responsible institutions. As a result, institutions lack certainty around 
funding streams and cost recovery mechanisms for stormwater options.  

● Tools and guidance for planning and implementation: There are gaps in technical guidance, particularly: 
o conceptualising water demand to incorporate the full water cycle in urban water planning  
o developing robust tools to quantify the environmental and social benefits of IWM solutions. 

● Actors in the sector: Perceived risks relate to the reliability, scalability and cost-effectiveness of unfamiliar 
solutions such as stormwater reuse that fall outside conventional institutional roles. Actors also have limited 
capability to engage with land use planning instruments that could support IWM and stormwater outcomes. 

5.1 Institutional frameworks and cross-sector 
collaborations 
Institutional fragmentation 

Stormwater reuse is not the responsibility of any one institutional entity, presenting significant barriers to its 
implementation. Its costs, risks and benefits are often broadly shared and outside the statutory obligations and 
regulated operating environments of individual entities. Therefore, stormwater reuse requires multiple agencies 
with different obligations to collaborate to deliver solutions. This often creates challenges as there is a disconnect 
between the agencies with obligations, and those who can deliver the solutions, with no party obligated to deliver 
and operate a scheme that produces multiple benefits. 

Institutional reform has been successful in NSW where Sydney Water has been delegated stormwater 
management functions for Western Sydney Aerotropolis growth precinct. These stormwater management 
functions are like those of Melbourne Water and enable it to plan, deliver and operate a regional scale stormwater 
harvesting scheme integrated with recycled water from its wastewater treatment plants. Similar powers could be 
delegated to Victorian water authorities, including retail water companies in Greater Melbourne, for designated 
areas or entire regions. 

Cross-sector collaborations 

As a result of institutional fragmentation in the sector, platforms for connecting that facilitate coordination and 
alignment are increasingly important. Such mechanisms exist to build stakeholder support, expand the community 
of practice and facilitate coordination. Examples include the following: 

● The metropolitan IWM Forums have been a platform for water practitioners to collaboratively set catchment-
based IWM targets and identify IWM opportunities to achieve these targets. 

● The former CRCWSC brought together 125 industry and government partners to develop knowledge and 
tools for accelerating the uptake of nature-based solutions to improve the resilience, sustainability and 
liveability of cities, towns and regions. This role albeit on a smaller scale has now been taken on by Water 
Sensitive Cities Australia.  
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● Clearwater in Victoria provides capacity building and knowledge sharing on integrated water management. 
● The Australian Water Association supports research, recognises innovative projects, fosters professional 

networks and development, and promotes sustainable water management practices. 
● Stormwater Victoria brings together industry professionals to share knowledge, showcase innovation and 

advance best practices in stormwater management. 

Project-level collaborations 

At the project level, successful cross-sector governance arrangements have facilitated collaboration, coordination 
and alignment, serving as effective platforms for connection and ultimately enabling the integration of stormwater 
reuse solutions into development servicing plans. For example, for Fishermans Bend, South East Water led early 
collaborative efforts to include Melbourne Water, the then Victorian Department of Environment, Land, Water and 
Protection (DELWP), City of Melbourne, City of Port Phillip, City West Water and the Environment Protection 
Authority (EPA) to develop a water sensitive, integrated water servicing strategy that included harvesting and 
reuse of rainwater by implementing ‘smart’ rainwater tank technology. After this, formal governance structures 
such as the Fishermans Bend Taskforce and Drainage Working Group were established to oversee the planning 
and implementation details of the scheme, including creating specific instruments such as local planning scheme 
requirements to support the IWM servicing plan.  

Similarly, Sydney Water led the development of the integrated water servicing strategy for Western Sydney to 
deliver the Greater Sydney Commission’s (GSC) vision for a ‘Western Parkland City’. A collaborative planning 
process with councils, developers, the then NSW Department of Planning, Industry and Environment (DPIE), 
GSC, Water NSW, Western Sydney Parklands Trust and Western Sydney Airport Co developed a regional 
stormwater reuse scheme as the preferred servicing strategy. In both examples, these collaborations meant that 
the business case for stormwater reuse was well understood by stakeholders early in the land use planning 
process. 

5.2 Instruments of policy, planning and regulation 
Coherence across policy and planning instruments 

Victoria’s strategic and policy context generally encourages stormwater reuse. At the direction-setting level, a 
strong link across the instruments of water and land use planning support the aspirations for IWM, such as in 
Water for Victoria, the GMUWSS, Plan Melbourne and the Victorian Planning Provisions. However, as described 
in Section 4, existing water planning instruments at the plan making and implementation level still reflect a mostly 
siloed approach – water supply, sewerage, waterways, stormwater and floodplain management are planned 
independently and lack the coherence and clarity necessary to drive an all options approach to stormwater reuse.  

The IWM Framework seeks to strengthen connections between the water sector and other sectors (including land 
use planning) and align investment in IWM outcomes by setting objectives and targets. However, the practical 
connections between these targets, the GMUWSS targets and HWS targets are not clear. As a direction-setting 
document, the GMUWSS does not identify specifically how its alternative water target of 200 GL will be delivered 
by a mix of recycled and stormwater reuse projects. The HWS identifies stormwater flow reduction targets for 
specific catchments and has begun the detailed planning to identify feasible projects to achieve them but is yet to 
make significant progress with on-ground implementation. IWM Forums have developed Catchment Scale 
Implementation Plans that include several stormwater harvesting and reuse projects, but these are mostly 
initiated by local governments to meet local urban greening, water quality or flood mitigation objectives. Further, 
the feasibility of many of these projects is often tied to uncertain funding sources. 
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Enabling regulatory instruments 

A key barrier to stormwater reuse is the lack of enabling regulatory instruments. While various policy and planning 
instruments set objectives for stormwater reuse, flood management and waterway health, there are still significant 
gaps in regulatory instruments that establish clear compliance obligations on responsible institutions. 
Consequently, stormwater reuse options often fail to be prioritised in land use and infrastructure planning 
decisions. 

By contrast, advances in stormwater management practice such as WSUD have been supported by a range of 
regulatory and planning instruments like the Victorian Planning Provisions and State Environment Protection 
Policy and championed by Melbourne Water. This support has greatly assisted mainstreaming WSUD and the 
widespread implementation of infrastructure such as constructed wetlands and rain gardens. These instruments 
could be more effectively deployed to expand stormwater reuse to achieve multiple co-benefits such as urban 
greening, waterway health, flood mitigation and alternative water supply. 

The Mamre Road scheme in Western Sydney illustrates how strong regulatory drivers can facilitate stormwater 
reuse. In this case, the NSW Government’s Wianamatta-South Creek stormwater management targets created 
mandatory compliance requirements that shaped the servicing strategy to include stormwater harvesting and 
reuse. 

Coherent regulatory and policy instruments are also needed to provide clarity and certainty around funding 
streams and cost recovery mechanisms for the capital and long-term operational costs of stormwater reuse. For 
example, a concern was noted in when implementing a stormwater reuse solution in Casey Clyde (Westcott and 
Chapman et al, 2015) that the proposed infrastructure solutions would shift costs from Melbourne Water (the 
authority responsible for stormwater management) to South East Water, without the ability to recover those costs 
from existing revenue sources.  

Another challenge can be the lack of regulation and standards that provide clarity and certainty about who owns 
and operates the assets that collectively can comprise a reuse scheme. The innovative smart tank systems 
proposed in Fishermans Bend encountered significant implementation issues largely due to unclear lines of 
accountability and the absence of supportive plumbing regulations to guide their integration and management. 

On the other hand, existing regulation can also act as a barrier. Health-based water quality, monitoring and 
reporting requirements for stormwater and recycled water, particularly beyond the property boundary, are often 
highly stringent. These standards may not align with the risk tolerance of end users, creating additional hurdles 
for stormwater reuse schemes. 

5.3 Tools and guidance for planning and implementation 
There are a few early or preliminary examples of technical guidance to support the planning and implementation 
of stormwater reuse solutions, including the EPA Urban Stormwater Management Guidelines (2021), DEECA 
Integrated Water Management Planning Guidelines (2025) and VPA Precinct Structure Planning Guidelines 
(2021). However, there remain gaps in knowledge which impedes effective planning and implementation. 

Integrated water management planning 

Conventional urban water planning does not typically involve modelling systems in a way that integrates all 
elements of the water cycle for all the needs and benefits that water system services must provide for such as 
greening and cooling. Water ‘demand’ is typically conceived as volumes that are required to be delivered through 
conventional reticulated infrastructure largely sourced from centralised supply such as reservoirs, desalination 
and recycled water plants. This can mean non-conventional demands such as nature-based water demands that 
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can be met in place by stormwater, including environmental demands, irrigation of open space and street trees, 
are often overlooked by water retailers or left to local government. 

IWM planning and funding should be place-based, recognising that key IWM drivers or strategic outcomes vary 
across different regional and local contexts. In areas where urban greening and cooling, waterway health and 
flood risk are of significance, stormwater reuse may need to be prioritised over alternative water sources to 
achieve the greatest community benefit.  

Quantification of environmental benefits 

These planning challenges are compounded by a lack of tools and guidance to quantify benefits of IWM solutions, 
including stormwater reuse schemes. In the example of Casey Clyde, South East Water conducted a ‘whole-of-
community’ economic assessment for various servicing strategies, including quantifying environmental and social 
benefits as far as considered possible. However, it was acknowledged that a lack of market mechanisms to value 
these options or understanding of impact of IWM options meant that these were likely undervalued (Chapman 
nd). This has also been acknowledged as a shortcoming in other studies such as Assessing City-wide Alternative 
Water Networks (GHD 2021) and Preliminary Assessment Method for Integrated Water Management Strategies 
(E2DesignLab 2015). 

Tools for urban and town planners  

Urban and town planners play a significant role in implementing stormwater solutions. However, planning 
practitioners lack accessible practical tools to assess stormwater requirements within the planning and 
development process such as flow targets for developments. 

Operation and maintenance 

Another key challenge in implementing stormwater options is the cost of operation and maintenance, particularly 
relating to sediment removal and disposal, as well as a lack of clear guidance on effective management practices. 
Additionally, there is no register for private WSUD or on-site detention assets, which creates a challenge for 
understanding performance, ensuring maintenance and considering these systems in stormwater management 
strategies. 

5.4 Actors in the sector 
Water sector actors 

It is likely that many actors (e.g. practitioners) in the water sector, have concerns that stormwater reuse schemes 
are not reliable, scalable or cost-effective compared with alternative solutions for meeting water supply demands. 
Risk perception was a determining factor that led to regional wastewater reuse schemes being selected instead of 
a stormwater scheme as the servicing strategy for Casey Clyde. Additionally, the novel smart tank system in 
Fishermans Bend faced significant implementation challenges, at least partly due to perceived risks associated 
with South East Water taking operational responsibility for novel infrastructure solutions and uncertainty about 
cost recovery. Water sector actors perhaps lack capability in planning, designing and operating stormwater reuse 
solutions, particularly if they do not sit clearly within existing institutional roles, and governance instruments are 
poorly developed.  
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Planning sector actors 

This capability gap extends to using land use planning and development control instruments. These instruments 
are mostly administered by local governments but have significant potential to support IWM and stormwater 
outcomes. Several local governments already do this effectively. This potential is not strongly recognised by 
water sector actors and is not systematically addressed in the modelling and plans making of the sector. This is 
probably also a result of limited capability to engage with these planning instruments appropriately.  

Organisational culture and practices 

Sustainability transitions such as IWM are complex and long-term processes, influenced by the motivations, 
values and capacities of key actors. Actors that are champions of IWM play a vital role in driving solutions 
forward, ensuring they progress through both planning and implementation. To maintain momentum and ensure 
consistent progress, it is important that actors are supported by their respective organisations with adequate 
resourcing, access to training and ongoing support from senior leadership and middle management. 
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6. Action Plan 
The analysis presented in Chapter 5 highlights the need for significant attention to address institutional 
responsibilities and build the capacity and capability of practitioners to implement stormwater reuse solutions 
across Greater Melbourne. However, progress will remain limited without enabling governance settings, such as 
mandated requirements, that align with IWM principles.  

Based on this analysis, we have developed a draft list of potential actions to support an ‘all options on the table’ 
approach for stormwater reuse in Greater Melbourne. The proposed actions align with the key challenges and 
barriers identified above and are presented under the corresponding thematic areas. Many of these actions align 
with the priority systemic enabling actions identified by the metropolitan IWM Forums, as a part of the Catchment 
Scale IWM Plans. This is detailed in Appendix D.  

6.1 Institutional frameworks and cross-sectoral 
collaborations 

● Continue to support cross-sector governance arrangements such as the IWM Forums and invest in other 
collaborative platforms for connecting that facilitate coordination, alignment and knowledge sharing. 

● Clarify responsibilities for leading the development of IWM plans based on the new Integrated Water 
Management Planning Guidelines (DEECA 2025). 

● Consider trialling reforms to stormwater management involving delegating some stormwater management 
functions to retail water authorities. 

 

6.2 Instruments of policy, planning and regulation 
● Mandate the HWS stormwater volume and flow reduction targets within mapped HWS ‘priority stormwater 

areas’ through appropriate statutory instruments such as the Environment Protection Regulations under 
the Environment Protection Act 2017. 

● Require water corporations to consider stormwater harvesting opportunities when designing and 
operating recycled water schemes to prevent unintended impacts on waterway health and flooding. 
Current planning often prioritises recycled water without assessing the role of stormwater harvesting. 
Locking in recycled water solutions can exclude stormwater options, affecting waterway health and 
opportunities to address flooding. 

● Explore the potential of reforms to require provision of irrigation for new public open space and the 
passive irrigation for urban street trees using fit-for-purpose alternative water sources. 

● Review Melbourne Water Developer Services Schemes (Drainage Schemes) and Developer Charges to 
ensure that stormwater volume and flow reduction assets are included and funded within ‘priority 
stormwater areas’ of the HWS. 

● Reference the Integrated Water Management Planning Guidelines in the water sector Statement of 
Obligations and the Victorian Planning Provisions as a procedural instrument of water and land use 
planning.  

● Strengthen the water planning framework (Figure 2) which currently requires separate water, waterway 
and drainage/flooding planning. For example, the Urban Water Strategy must integrate water cycle 
solutions but this requirement is largely limited to potable and non-potable water needs, rather than a 
balanced consideration of broader water cycle issues including environmental urban water supply, 
flooding and waterway health. This change could be achieved by amending the Statement of Obligations 
to require that, in parallel with developing the 50-year Urban Water Strategy (GMUWSS), the 
metropolitan water authorities work with local government and other stakeholders to develop a 50-year 
Integrated Water Strategy. This strategy can draw on the collaborative work of the IWM Forums if they 
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continue to exist and consolidate several currently siloed strategies including for water supply, 
wastewater management (including recycled water), flood management and waterway health into a single 
cohesive long-term strategic planning instrument. 

● Undertake a critical review of water quality, monitoring and reporting regulations for stormwater reuse and 
recycled water, focusing on aligning standards with tolerable risk. 

● Require the development of a baseline investment plan by water corporations based on a business-as-
usual (BAU) water servicing approach to service forecast growth and achieve service requirements. This 
baseline can be used to compare costs, avoided costs and benefits of alternative IWM servicing 
strategies or projects, including stormwater reuse projects.  

● Update building and plumbing regulations to reflect integrated water systems, including follow-up training 
for plumbing professionals. 

 

6.3 Tools and guidance for planning and implementation: 
● Develop guidelines for preparing a 50-year Integrated Water Strategy for the Melbourne region. 
● Develop evidence-based guidance and/or undertake further research to better quantify environmental 

benefits and value of waterways in economic assessments to enable a more comprehensive ‘whole-of-
community’ economic evaluation of IWM initiatives. 

● Develop a cost and risk allocation framework that establishes principles of risk ownership to the party 
best equipped to manage it, minimising unnecessary risk transfer and associated costs, while also 
establishing principles for cost-benefit sharing to ensure fair value and support for funding optimal IWM 
solutions. 

● Develop guidance to support the inclusion and justification of IWM investments in ESC price submissions. 
● Develop integrated water planning guidelines or tools that consider all elements of the water cycle, and a 

full range of water demands including lot-scale, street-scale and alternative future scenarios (e.g. 
irrigation for priority or future open space).  

o For example, Melbourne Water’s source model may be a method to quantify and assess the 
benefits, costs and risks of IWM options or scenarios on stormwater volumes, flows and pollution 
entering waterways. 

● Develop guidance for stormwater harvesting and infiltration that is adaptable to diverse strategic contexts, 
referencing suitable options and configurations (see Appendix A, Tables A1 and A2). The guidance 
should outline principles to minimise cost and risk, support integration with broader systems and address 
reliability and supply security through flexible approaches based on the system and local context.  

● Develop a framework for installing and maintaining rainwater tanks that includes a range of tank 
ownership and governance models (such as the operation of the Aquarevo smart tanks by South East 
Water) as well as digitally networked and actively managed systems. The framework should provide 
guidance on reliability, supply security and the effective use of tanks for flood volume reduction. 

● Develop accessible tools for urban planners and town planning professionals to assess and implement 
stormwater flow targets for developments. 

● Consider linking digital meters to rainwater assets at the lot scale to track performance and support 
maintenance. Also include these devices in stormwater management strategies. 

 

6.4 Actors in the sector 
● Support collaborative platforms and communities of practice for knowledge sharing and developing 

effective IWM champions. 
● Provide training to build water sector practitioner awareness of existing and emerging land use planning 

instruments related to IWM that support stormwater reuse. 
● Provide training to local government practitioners in applying development conditions in line with the 

Victorian Planning Provisions, to incorporate WSUD practices, including rainwater harvesting and 
stormwater run-off reduction. 
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7. Conclusion 
Practitioners and policymakers understand the barriers to ‘all options on the table’ approaches to urban water 
management. Efforts to overcome these barriers include the direction setting policies of Water for Victoria and 
coordinated planning and decision making under the Victorian IWM Framework and IWM Forums. Water 
authorities have also invested in identifying opportunities for stormwater harvesting and reuse at scale. Despite 
these actions, on-the-ground and planned delivery of stormwater reuse falls well short of what is needed to 
achieve agreed targets. Some rethinking is needed. 

As this report has identified, the principal drivers for investment in stormwater treatment and WSUD are waterway 
health protection, flood risk mitigation and urban greening. Much of the investment needed to meet Nature-based 
Water Demand, protect waterway health and mitigate flood risk is not in large scale centralised infrastructure. 
Rather, it is in very small scale, widely implemented built form and nature-based solutions designed to retain and 
use water where it fails as rainwater.  

Most of the instruments that will deliver these solutions are not associated with the water sector but with urban 
planning and development. This fact is not widely appreciated in the water sector or by water policymakers. There 
is considerable opportunity to enhance the effectiveness of urban planning instruments to achieve more 
widespread and consistent implementation of these urban form and nature-based solutions. Water sector 
institutions have an important role to play, not just as infrastructure managers, but as champions, enablers, 
collaborators and partners in advancing water sensitive practices. 
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Appendix A: Options for stormwater 
reuse 
Table A1: Stormwater reuse options (rainwater harvesting) 

   
Integrated Water Management (IWM) Driver 

System Uses Supply 
security 

Flood 
mitigation 

Waterway 
health 

Greening and 
cooling 

On-lot tanks 
(conventional) 

Internal (not hot water) 
External (private open space) Primary Tertiary Secondary Tertiary 

On-lot tanks 
(smart/leaky) 

Internal (including hot water) 
External (private open space) Primary Primary Secondary Tertiary 

Multi-lot rainwater 
harvesting to local 
storages and local 
rainwater distribution 
network 

Internal (including hot water) 
External (private and public 
open space) 

Primary Tertiary Primary Secondary 

Multi-lot rainwater 
harvesting to local 
‘closed’ storage(s) 
and regional recycled 
water network 

Internal (no hot water) 
External (private and public 
open space) 

Primary Tertiary Primary Secondary 

Multi-lot rainwater 
harvesting to local 
‘closed’ storage(s) 
and regional potable 
water network 

Internal (all uses) 
External (private and public 
open space) 

Primary Secondary Primary Secondary 

Multi-lot rainwater 
harvesting to local 
storage(s) and to 
sewer (if stormwater 
to sewer is not an 
option) 

Internal (no hot water) 
External (private and public 
open space)  

Secondary1 Tertiary Primary Secondary1 

1. If sewer is part of regional recycled water scheme. 
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Table A2: Stormwater reuse options (stormwater harvesting) 

  Integrated Water Management (IWM) Driver 

System Uses Supply 
security 

Flood 
mitigation 

Waterway 
health 

Greening and 
cooling 

Harvesting as passive 
irrigation (street trees, 
rain gardens, turf 
wicking systems) 

External (private and public 
open space) Primary1 Tertiary Secondary Primary 

Harvesting to 
infiltration zones External (public open space) Secondary1 Tertiary Primary Secondary 

Harvesting to storage 
and treatment, 
distribution to local 
non-potable network 

Internal (no hot water) 
External (public and private 
open space) 

Primary Secondary2 Primary Primary 

Harvesting to storage 
and treatment, 
distribution to regional 
recycled water 
network 

Internal (no hot water) 
External (public and private 
open space) 

Primary Secondary2 Primary Primary 

Harvesting to storage, 
treatment and 
distribution to potable 
water network (direct 
or indirect) 

Internal (all uses) 
External (public and private 
open space) 

Primary Secondary2 Primary Tertiary 

Harvesting to storage 
and sewer 

Internal (no hot water) 
External (private and public 
open space) 

Secondary3 Secondary2 Primary Primary3 

1. Demand management. 
2. If multi-function storage. 
3. If sewer is part of regional recycled water scheme. 



Appendix B: Case studies 
Sunbury 
Overview 
Location: Sunbury, Victoria 
Development Context: Greenfield  
Planning Context: Strategic 
Project Type: Stormwater Reuse  
Project Stage: Planning  
Uses: Potable 
Scale: Sub-Regional 

Project drivers 
IWM driver Primary Secondary 

Long term water security   

Waterway health   

Flood mitigation   

Urban greening and cooling    

 

Project stakeholders 

Name Role 

City of Hume Local stormwater management, urban planning and community 
engagement 

Greater Western Water Stormwater harvesting manager (not yet decided) 

Melbourne Water Regional stormwater and flood risk management across Greater 
Melbourne 
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Synopsis 
The Victorian Government has identified Sunbury has a major growth area. A sub-regional stormwater harvesting 
and reuse scheme had several objectives: 

● protect the health and values of local waterways from planned greenfield urban growth  
● augment the potable water supplied to Sunbury to provide a secure, safe and reliable water supply.  

An IWM analysis undertaken to develop an initial conceptual design included an option identification and analysis 
process. The ‘preferred option’ comprised: 

● Stormwater harvesting and treatment to supplement potable supply 
● Recycled water for land irrigation in summer and environmental flow contributions in winter. 

This scheme involved a progressive IWM approach, requiring significant shifts in BAU policy and institutional, 
funding and financing arrangements. The project is currently in the community consultation phase, as a part of a 
broader Sunbury Water Future IWM planning process. Currently, community preference is not to use stormwater 
for potable reuse.  

 

Figure B1: Sunbury/Diggers Rest Growth Corridor Plan (VPA 2012) 
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Key insights: 
● The scheme was initially conceived within a clearly expressed vision for the future resilience 

and liveability of Sunbury, which provided important planning context for the optioneering 
phase of the scheme development. 

● Preferred options included stormwater harvesting and treatment to supplement potable supply 
and recycled water for land irrigation and environmental flows. This was developed. 

● As there is no current policy, legislative or community licence for potable reuse, an adaptive 
planning approach is being undertaken. All options have been kept on the table as broad 
community consultation and updated IWM planning for Sunbury is undertaken. 

● Resolution is still required for the governance model for ownership and operation, sharing of 
costs, risks and benefits across agencies, and funding and financing.  

● Scheme development occurred after the Sunbury Growth Corridor land use planning and 
associated Precinct Structure Planning (PSP) was developed, which had established land use 
and cost to develop expectations for the market. 

● The scheme’s initial concept design and evaluation did not consider flood mitigation drivers 
and potential benefits, particularly given the scheme’s strategic location in the headwaters of 
two major urban waterways.  

 

Challenges and barriers 
● In the cost-benefit analysis undertaken for the servicing options for Sunbury, monetisation of some 

benefits is currently possible for some decision criteria, with most benefits associated with IWM not yet 
monetised (E2Design Lab 2019). 

● Community values and expectations do not currently support use of treated stormwater for potable uses.  
● Treated stormwater to potable uses is not currently supported by Victorian policy. 
● No party has been obligated to deliver and operate a stormwater reuse scheme for multiple benefits. Nor 

has the governance model for the scheme ownership and operation been resolved. 
● There is no resolved model for sharing of costs, risks and benefits generated by the scheme, or funding 

or financing the scheme. 
● Scheme development occurred after the Sunbury Growth Corridor land use planning and associated 

Precinct Structure Planning (PSP) process was completed, which had established land use and cost to 
develop expectations of the market. 

● The scheme’s initial concept design and evaluation did not consider flood mitigation drivers and potential 
benefits, particularly given the scheme’s strategic location in the headwaters of two major urban 
waterways 

 
Success factors 

● The scheme was initially conceived within a clearly expressed vision for the future resilience and 
liveability of Sunbury, which provided important planning and water servicing context for the optioneering 
phase of the scheme development (Hume City Council 2012):  
 
In 2040 Sunbury is a unique township with a sense of community and familiarity which is physically 
separate but well connected to Melbourne by good transport links. Its rural setting, parks and accessible 
countryside are renowned and highly valued by the community. 
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● An IWM analysis undertaken for Sunbury to develop and assess different servicing options identify a 
‘preferred option’. This included a dual assessment approach of a quantitative whole of community cost-
benefit analysis and a semi-quantitative assessment framework to assess IWM options developed 
through consultation with project partners, including Office of Living Victoria and DELWP. This was 
supported by a water cycle mass balance analysis.  

● The scheme was informed by new guidance on place-based stormwater flow reduction targets for the 
Sunbury area to replicate pre-development flow conditions for an ephemeral waterway that guided 
requirements for the preferred option.  

● Collaborative planning process adopting an ‘all options’ approach guided by community informed place-
based IWM drivers.  

● Commitments by the key stakeholders to keep all options on the table as broad community consultation 
and updated IWM planning for Sunbury is undertaken. A Community Engagement Roadmap was 
developed to include and support community preferences through an adaptive planning pathway. 
Feedback from the Community Panel on the engagement process included increased consciousness of 
water issues and boosted self-confidence about being involved.  

 
References 
E2DesignLab (2019). Sunbury Growth Area Integrated Water Management Analysis. 
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Melbourne Water and Greater Western Water (2019a). Sunbury’s Water Future: Panel Session. 

Melbourne Water and Greater Western Water (2019b). Sunbury’s Water Future: Response to the Community 
Panel’s recommendations. 

Melbourne Water and Greater Western Water (2019c). Sunbury’s Water Future: Water management planning for 
the Sunbury Region. 

Victorian Planning Authority (2012). The Sunbury / Diggers Rest Growth Corridor Plan.  

 

Western Sydney Aerotropolis 
Overview 
Location: Western Sydney Aerotropolis, Sydney 
Development Context: Greenfield  
Planning Context: Strategy 
Project Type: Stormwater Reuse and Rainwater Reuse 
Project Stage: Planning  
Uses: Non-potable and non-urban 
Scale: Precinct (Mamre Rd), Sub-Regional (Western Sydney Aerotropolis) 

  

https://www.hume.vic.gov.au/Building-and-Planning/Strategic-Planning/Strategic-Plans-and-Policies/Hume-Integrated-Growth-Area-Plans
https://letstalk.melbournewater.com.au/Sunburys-Water-Future
https://letstalk.melbournewater.com.au/Sunburys-Water-Future
https://vpa.vic.gov.au/wp-content/Assets/Files/GCP%20-%20Chapter%207%20Sunbury-Diggers%20Rest%20Corridor%20Plan.pdf
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Project drivers 
IWM driver Primary Secondary 

Alternative water   

Waterway health   

Flood mitigation   

Urban greening and cooling    

 

Key project stakeholders 
Name Role 

Sydney Water Trunk drainage, water and wastewater authority for Western Sydney  

Penrith City Council Own and manages on-street stormwater management measures (street trees, 
street drainage, local drainage mains) 

Private landowners/developers in Mamre Rd Own and manages on-lot stormwater management measures (pervious 
areas, gross pollutant traps, on site detention and on-site drainage) 

NSW Department of Planning, Housing and 
Infrastructure 

Developed Wianamatta-South Creek stormwater management targets 

Greater Sydney Commission (GSC) Developed vision for the Western Parkland City (Greater Sydney Region Plan 
- A Metropolis of Three Cities) 

 

Synopsis 
Western Sydney Aerotropolis is a priority growth area in Sydney, surrounding the Western Sydney International 
Airport. It is made up of 10 precincts, including Mamre Rd. The stormwater management system for Western 
Sydney Aerotropolis will consist of a combination of end-of-pipe (regional) stormwater management as well as on-
lot, on-street measures as an interconnected system. Stormwater from the regional scheme, managed by Sydney 
Water, will be used for internal non-drinking water use, on-lot irrigation, streetscapes, parklands and urban 
cooling. This water will be integrated with recycled wastewater supply from the new Upper South Creek Advanced 
Water Recycling Centre. Stormwater will be used as the priority source of supply, with recycled water 
supplementing in dry weather when stormwater supply is low, to ensure climate resilient non-drinking water 
supply. Mamre Rd is one of the initial precincts being delivered within the Western Sydney Aerotropolis.  
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Figure B2: Aerotropolis Stormwater Servicing (source: https://www.sydneywatertalk.com.au/aerostormwater) 

 
Key insights: 

● The servicing strategy for Mamre Rd (and Western Sydney Aerotropolis) was driven by a place-
based vision and strategy developed by the Greater Sydney Commission that supported 
environmental, sustainability and liveability outcomes. 

● Sydney Water led the development of an integrated water servicing strategy to deliver this 
vision; this strategy indicated the regional stormwater harvesting scheme delivered the greatest 
benefits to the region. As part of this leadership, Sydney Water advocated for and achieved the 
addition of stormwater management functions to its existing water and sewerage functions. 

● Sydney Water invested significant time and resources in developing a funding and financing 
model to implement its servicing strategy, including engagement with the development industry 
and government. 

● The success of the Mamre Rd scheme can be attributed to the Wianamatta-South Creek 
stormwater management targets developed by the NSW Government. These targets established 
a mandatory compliance requirement that drove the servicing strategy including stormwater 
harvesting and reuse.  
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Challenges and barriers 
● Challenges determining efficient costs for delivering the Mamre Rd stormwater scheme plan: Sydney 

Water had costed the scheme to have a developer contribution charge of $1.3 million per ha, significantly 
higher than the average stormwater infrastructure contributions, which raised concerns for developers. 
IPART’s review stated that the efficient cost of delivering servicing is $850,000 per hectare, including 
cost-saving solutions such as deeper stormwater basins. However, technical challenges remain such as 
geotechnical characteristics and the impracticalities of reducing land (for smaller basin surface areas) 
given the complexities of purchasing land and appropriately compensating existing landowners. 

● In developing the servicing scheme, there were challenges in managing land take and balancing it in 
common use areas between public open space and stormwater management. Though the value of 
wetlands and waterways for recreation were recognised, the true value multi-functioning of assets to 
manage land take had not occurred.  

 

Success factors 
● The Greater Sydney Water Strategy (NSW DPE 2022) provides the enabling policy direction for Greater 

Sydney to maximise stormwater and recycled water to cool and green the city, support recreational 
activities, and incorporate sustainable water use into building and landscaping design. It includes 
strategies for WSUD to meet new stormwater management targets and preserve the blue grid in the 
Wianamatta South Creek Catchment. 

● The Mamre Rd Scheme was driven by a place-based vision for a Western Parkland City that emerged 
from a city visioning process led by the Greater Sydney Commission (2018). The region plan established 
an authorising environment that aligned the environment and sustainability outcomes for Western 
Sydney. The vision included conserving, investing in and maintaining green and blue infrastructure, which 
can be enabled by an integrated approach to water services. This document is an example of a direction-
setting instrument to guide both land and water planning in Western Sydney.  

● Sydney Water led the development of an integrated water servicing strategy to deliver this vision through 
the Western Sydney Regional Masterplan (Sydney Water 2019). This masterplan articulated a shared 
vision for the Western Sydney Region and included an economic assessment of different servicing 
pathways to achieve it. The analysis showed the Water Cycle City pathway – characterised by regional 
reuse of stormwater and recycled water for non-drinking purposes and to support sustainability, resilience 
and liveability drivers – delivered the greatest economic value at the least cost. This collaborative 
planning process included consultation and coordination with internal and key external stakeholders 
across water and land use planning (including councils, developers, the former NSW Department of 
Industries and Environment, Greater Sydney Commission, Water NSW, Western Sydney Parklands 
Trust, WaterNSW and Western Sydney Airport Co). 

● The success of Sydney Water’s Mamre Rd scheme in Western Sydney can be attributed to the 
Wianamatta-South Creek stormwater management targets developed by the NSW Government. These 
targets established a mandatory compliance requirement that drove the servicing strategy including 
stormwater harvesting and reuse. 

● Sydney Water advocated for and achieved the addition of stormwater management functions to its 
existing water and sewerage functions. Sydney Water was appointed Trunk Drainage Authority for 
precincts in the Western Sydney Aerotropolis (including Mamre Rd) by the NSW Government in 2022, 
having considered environmental, social cost-effectiveness factors. Sydney Water is now responsible for 
stormwater quality, while flood management remains the responsibility of Councils. This reform enables 
coordinated, catchment-based planning, delivery, operation and management for the entire water 
network.  

● Sydney Water has been developing innovations in water management, in collaboration with Bligh Tanner 
and Architectus. The Western Parkland City Urban Typologies and Stormwater Solutions report outline 
new ways of designing greenfield urban development to better manage stormwater at its source and 
achieve the Western Sydney Parkland City vision through integrated water management. The document 
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outlines different ‘typologies’ for different land uses (commercial, industrial, mixed use etc.) that consider 
more permeable areas, a network of street trees and the way urban environments can retain stormwater. 
It was driven by policy directives to integrate land use planning and water cycle management (Priority 4, 
NSW Water Strategy, NSW DPIE 2021). It also includes scalable planning tools that could be applied 
through the strategic planning processes to protect urban waterways, use water efficiently, and keep 
streets green and cool. The typologies were also considered in water balances developed as a part of 
early planning studies and options assessments conducted by Sydney Water. 

● IPART’s review determined the stormwater scheme was primarily designed to manage impacts of 
additional stormwater loads from urban development to meet the Wianamatta-South Creek stormwater 
management targets. Further, any additional environmental or social benefits from the scheme are 
incidental, rather than targeted and immaterial compared with what developers save by regaining land for 
development. Therefore, developers in the Mamre Rd Precinct as the primary drivers of urban 
development should fund the costs of the stormwater management scheme.  
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Fishermans Bend 
Overview 
Location: Fishermans Bend, Melbourne Victoria 
Development Context: Brownfield, Infill  
Planning Context: Strategy  
Project Type: Stormwater Reuse and Rainwater Reuse 
Project Stage: Operational 
Uses: Non-potable  
Scale: Lot and precinct  

 

  

https://www.planning.nsw.gov.au/plans-for-your-area/a-metropolis-of-three-cities
https://www.ipart.nsw.gov.au/sites/default/files/cm9_documents/Draft-Report-Mamre-Road-Stormwater-Scheme-September-2024.PDF
https://water.dpie.nsw.gov.au/__data/assets/pdf_file/0006/527316/greater-sydney-water-strategy.pdf
https://water.dpie.nsw.gov.au/__data/assets/pdf_file/0007/409957/nsw-water-strategy.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/western-sydney-regional-master-plan.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/iwcm-summary-report-2022.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/iwcm-summary-report-2022.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/urban-typologies-and-stormwater-management.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/urban-typologies-and-stormwater-management.pdf
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Project drivers 
IWM driver Primary Secondary 

Alternative water   

Waterway health   

Flood mitigation   

Urban greening and cooling    

 

Key project stakeholders 
Name Role 

Victorian Government (DEECA / EPA) Coordination of urban and water planning, environment protection  

Melbourne Water Regional stormwater and flood risk management across Greater Melbourne  

South East Water Provision of water and wastewater servicing, including water recycling and 
stormwater reuse systems including smart rainwater tanks (exact details to be 
confirmed)  

City of Port Phillip and City of Melbourne Local stormwater management, urban planning and community engagement 

 
Synopsis 
Fishermans Bend is the largest urban renewal precinct in Australia at approximately twice the size of the 
Melbourne CBD. Development in Fishermans Bend had several challenges, including risk from coastal, fluvial 
and pluvial flooding and unfavourable ground conditions.  

The recommended servicing solution was a water sensitive approach that included harvesting and reuse of 
rainwater, smart tank technology to pre-emptively empty rainwater tanks before a major storm event and 
temporary storage of stormwater in the urban landscape within blue-green infrastructure. Rainwater and 
stormwater harvesting, WSUD and recycled water from local sewer mining within Fishermans Bend will provide 
water quality protection to receiving environments and maintain water in the landscape for urban greening and 
cooling benefits.  

Water services planning for Fishermans Bend favours optimal use of ‘fit-for-purpose’ water generated from within 
the project site for non-drinking water demands. These include, in order of priority: harvested rainwater, treated 
stormwater and recycled water from on-site sewer mining. Supported by water use efficiency, this approach 
diversifies water sources and avoids costly augmentations to the existing drinking water supply and sewerage 
networks servicing the site. 
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Figure B3: Alternative water supply for Fishermans Bend (DJPR 2022) 

 

 
Key insights: 

● The vision for Fishermans Bend was centred around environmental sustainability, liveability and 
climate resilience, guiding the project to stormwater reuse and management as a core element of 
the IWM servicing solution. Water sensitive strategies included harvesting and reuse of rainwater, 
and smart tank technology to respond to urban growth, flood risks and community resilience. 

● Early collaboration across key stakeholders, including formalisation of a collaborative governance 
structure through the Fisherman Bend Task Force and Drainage Working Group, was pivotal in 
resolving issues and identifying opportunities across disciplines and sectors.  

● Whole-of-society benefit–cost analysis demonstrated that the IWM solution, including stormwater 
reuse, had a benefit–cost ratio greater than 1 compared with the base case, and offered significant 
avoided costs. 

● Enabling planning controls and statutory conditions were integrated into the Framework Plan and 
Design Guidelines, ensuring the successful delivery of water sensitive solutions across the precinct.  

 

 
  



42 | An all options approach for stormwater reuse 
 

Water Sensitive Cities Australia   |  wscaustralia.org.au 

Challenges and barriers 
● The high-density, mixed-use development vision for Fishermans Bend placed pressure on existing 

infrastructure and identified the need to address flood risk challenges due to proximity to Yarra River and 
Port Phillip Bay. The development needed an IWM approach that ensured a reliable, sustainable water 
supply to support urban densification while minimising environmental impact and integrated flood risk 
measures.  

● Developing and implementing an IWM approach required strong linkage between urban planning and 
water planning. While this linkage was recognised, uncertain and evolving governance arrangements 
affected the timeliness of some detailed planning and implementation decisions. 

● A key factor influencing investment and decision making for the business case was land acquisition and 
whether the land should be purchased by South East Water (and funded by customers), the Victorian 
Government on behalf of the broader community, or through other means. Ultimately South East Water is 
responsible for land acquisitions.  

● The novel smart tank system faced significant implementation challenges, primarily due to a lack of clear 
accountability. This result can be attributed to a culture of risk aversion towards taking additional 
responsibility, with parties unwilling to take on operational duties and no supporting plumbing regulation 
to guide their integration.  
 

Success factors 
● Urban renewal at Fishermans Bend was guided by a vision, water sensitive cities principles and the site’s 

land, water and built environment history. The vision is for “A thriving place that is a leading example for 
environmental sustainability, liveability, connectivity, diversity and innovation”. The Fishermans Bend 
Water Sensitive City Strategy (DJPR 2022) outlined how water will be managed and integrated into the 
urban landscape to meet the vision and the objectives of the Fishermans Bend Framework (Victorian 
Government 2018). The strategy is built on three strategic pillars and priorities: Flood management; 
Climate resilient water system; and Urban Ecology. It is an example of a direction setting instrument that 
guided both land and water planning for Fishermans Bend, highlighting key drivers such as urban growth, 
flood risk, climate resilience and liveability, which facilitated the integration of stormwater in the servicing 
solution.  

● There was strong collaboration among key stakeholders to deliver on community outcomes and the 
visons for Fishermans Bend throughout the planning phases. Early collaborative efforts from 2009 were 
led by South East Water, including Melbourne Water, Department of Environment, Land, Water and 
Planning (now Department of Energy, Environment and Climate Action), City of Melbourne, City of Port 
Philip, City West Water and the Environment Protection Authority to develop a water sensitive integrated 
water servicing strategy. Formal governance structures, such as the Fishermans Bend Taskforce (2016) 
and the Drainage Working Group (2018) were later established. These collaborations fostered an 
environment for identifying and addressing cross-disciplinary issues and opportunities. For example, the 
Framework Plan and Design Guidelines embedded enabling planning controls. Statutory planning 
conditions require all new buildings to install smart rainwater tanks for potable water substitution and 
flood management, with a third pipe installed to supply non-potable from rainwater backed up by Class A 
recycled water and mains potable water. 

● Stakeholders understood the business case early, which showed the conventional approach of rapidly 
removing stormwater from the urban environment, assessed as a ‘baseline’ for comparison, incurred 
significantly higher capital and operating costs. It would also contain disruptive elements like flat terrain, 
contaminated and geotechnically unstable ground conditions, shallow groundwater table, and capacity 
constraints in the existing drainage assets. Further, it required significant trunk infrastructure upgrades 
and high pumping costs to drain the site to the Yarra River. In contrast, the whole-of-society benefit–cost 
analysis of the preferred IWM option produced a benefit–cost ratio greater than 1 compared with the base 
case, even without accounting for several unquantified benefits such as social and commercial gains. 
Ultimately, the IWM option was considered the most cost-effective and sustainable option, providing a 
strong business case for investment.  
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Casey Clyde 
Overview 
Location: Casey Cardinia Growth Area, Melbourne, Victoria 
Development Context: Greenfield  
Land Use Planning Context:  
Project Type: Stormwater Reuse and Rainwater Reuse 
Project Stage: Stormwater scheme not delivered 
Uses: Non-potable  
Scale: Regional  

Project drivers 
IWM driver Primary Secondary 

Alternative water   

Waterway health   

Flood mitigation   

Urban greening and cooling    

 

  

https://www.vic.gov.au/fishermans-bend-water-sensitive-city-strategy
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https://www.vic.gov.au/sites/default/files/2025-04/Fishermans-Bend-Framework.pdf
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Key project stakeholders 
Name Role 

Melbourne Water Regional stormwater and flood risk management across Greater Melbourne  

City of Casey Local stormwater management, urban planning and community engagement 

Metropolitan Planning Authority (Growth 
Area Authority) 

Strategic planning and infrastructure coordination for growth areas 

 

Synopsis 
Casey Cardinia Growth Area (CCGA) is a greenfield growth area with residential and commercial development 
between Cranbourne and Berwick. Nine integrated water servicing options were identified and analysed, including 
sewage recycling, centralised and decentralised stormwater harvesting and on-lot rainwater harvesting. Analysis 
found that all options had similar economic benefits (within 10% of each other). Options were also assessed via a 
multi-criteria assessment with two options scoring the highest – Option 2 regional wastewater reuse distributed 
via third pipe and Option 7 regional wastewater reuse and stormwater harvesting, distributed via third pipe.  

Based on this analysis, it was recommended that the area be mandated for third pipe. This recommendation 
reflected the relatively minor cost difference, an expectation from developers that Class A water will be available 
and government policy that IWM options be pursued. It leaves open the decision about the Class A water source 
and enables future choice about local treatment options once the development reaches critical mass.  

 

Figure B4: Option 7 regional wastewater reuse and stormwater harvesting (SKM, South East Water and 
Melbourne Water 2013) 
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Key insights: 
● The need for an alternative water scheme in Casey Clyde was initially conceived with a 

vision for the future by the Office of Living Victoria. 
● This project demonstrated a successful collaborative approach, including a multi-organisation 

Project Working Group, ‘Design Charettes’ including multiple stakeholders and developer 
consultation at the early planning phases.  

● The preferred scheme for Casey Clyde included regional wastewater reuse and stormwater 
harvesting distributed via third pipe. Adding stormwater harvesting for Casey Clyde had the 
potential to address multiple place-based drivers of water security, reduction of flood risk and 
urban greening and cooling. However, the preferred solution did not rely on stormwater alone 
for several reasons: 
o the perceived risks of stormwater options 
o the inability to adequately value its benefits and challenges relating to sharing cost, 

revenue, risk and responsibility.   
 

Challenges and barriers 
● Perceived risks of stormwater options compared with recycled water from wastewater included: 

o Reliability of supply from stormwater that is not rainfall independent and consideration of trade-offs 
between complete supply reliability and reasonable storage size 

o Difficulty understanding the potential benefit and impacts of rainwater tanks which are historically 
managed by householders yet require more active tank management to achieve benefits such as 
downsizing potable water systems, stormwater quality improvements and reduction of flood risk. This 
would require more active tank management such as from water authorities. Westcott et al. (2015) 
found further stakeholder engagement was necessary to understand industry’s view.  

o Technical concerns about whether rainwater tanks could significantly reduce flooding volumes and 
deliver cost savings in drainage infrastructure. Further work is required, including understanding 
alternative rainwater tank management options.  

● Consultation with developers revealed the developer industry supported recycled water options but 
hesitated about other IWM solutions, driven by a lack of clarity on what options would entail and 
unfamiliarity with requirements. 

● A whole-of-community economic assessment conducted by South East Water quantified environmental 
and social benefits as far as considered possible. However, this analysis acknowledged that a lack of 
market mechanisms to value these options or understand the impact of IWM options meant they were 
likely undervalued. For example, it was not possible to quantify community value provided by recycled 
water offering freedom from water restrictions during a drought, or the reduction in flood risk or damages 
from reusing stormwater, particularly given that areas to the south and east of the growth boundary are 
low lying (<5m above sea level). 

● Sharing equitable cost and revenue across stakeholders to implement stormwater solutions would be 
challenging. There was concern that IWM solutions may be used to transfer cost from one authority to 
another, without an equitable shift of revenue (Westcott and Chapman et al. 2015). 

● Sharing of risks between each part would also be challenging. This included the responsibility for 
regulatory targets or being the supplier of last resort (Westcott and Chapman et al. 2015). 

● Land requirements for IWM opportunities, such as stormwater management, can negatively affect the 
layout of a precinct by reducing the amount of developable land or limiting space available for community 
facilities (Westcott and Chapman et al. 2015). Additional land needed to implement an IWM option was 
treated as a critical factor in decision making. Stormwater supply options are particularly affected, 
because they typically require more land for treatment and storage. 
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Success factors 
● A Project Working Group between South East Water, Melbourne Water, the Metropolitan Planning 

Authority and the City of Casey supported collaborative planning. Additionally, a ‘Design Charette’ with 60 
stakeholders across government, water and industry allowed engagement with a wider audience.  

● IWM Commitment was demonstrated through: 
o Office of Living Victoria Initiative to incorporate IWM into growth area planning and Living Victoria 

Living Melbourne Implementation Plan with a vision for an integrated and resilient water system, 
which is planned and managed to support liveable and sustainable communities, protect the 
environmental health of urban waterways and bays, provide secure water supplies efficiently, protect 
public health and deliver affordable essential water services 

o IWM Strategy for Melbourne’s Southeast developed by South East Water, Melbourne Water and 
Southern Rural Water with a vision for a community working together to manage water wisely to 
support a vibrant and thriving region 

o City of Casey vision for A sustainable city which works to achieve the best possible social, economic 
and environmental outcomes for its citizens. 

● The planning phase included developer consultation sessions run to ascertain views from the land 
development industry. 

● Whole-of-community lifecycle benefit–cost analysis conducted by South East Water supported the 
business case, (though with some limitations, as described above). 
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Appendix C: Transition Dynamic 
Framework analysis 

 

Note: Green= embedded, yellow= in progress, red= not yet in progress. 

Figure C1: Transition Dynamic Framework Analysis for undertaking an all options on the table approach for 
stormwater reuse in Greater Melbourne 

Generally, successful transitions in practice are most likely to proceed when enabling conditions are established 
in an order from the top left to bottom right of the TDF. This means that problems and issues must be identified 
and agreed as important. Practitioners must develop the knowledge about solutions and practices to address the 
issue and eventually this knowledge must be translated into technical tools and frameworks (standards) to guide 
application. Governance instruments such as policy, legislation and regulation must enable or require the 
solutions to be implemented.  

That general pattern can be observed in this TDF evaluation of the status of IWM practice with respect to an ‘all 
options’ approach with the most absent enabling conditions being related to governance instruments. The 
analysis suggests significant attention is needed to address institutional roles and build the capacity of 
practitioners to implement stormwater reuse solutions in Greater Melbourne. But progress will be limited without 
governance settings that are more enabling and reflect IWM imperatives. A detailed analysis is provided below. 
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Champions 
● Stormwater reuse is well understood as a key element of IWM and there are many connected and 

influential champions for this practice change who can act collectively in building support and expanding 
a community of practice, growing their knowledge and implementing solutions at scale.  

● Among practitioners in the water sector, there remain perceived risks that stormwater reuse schemes are 
not reliable, scalable or a cost-effective alternative water source, as well as low confidence that 
stormwater reuse schemes can sustainably deliver expected benefits. Risk was a key factor in the 
decision to choose regional wastewater reuse schemes over a stormwater reuse scheme as the servicing 
strategy for Casey Clyde.  

● The novel ‘smart’ tank system in Fishermans Bend has faced significant implementation challenges, at 
least partly due to a reluctance to take operational responsibility for novel infrastructure solutions and 
uncertainty about cost recovery. This result also, in part, reflects a lack of capability in the water sector to 
adapt and innovate in delivering IWM particularly unfamiliar solutions like stormwater reuse which do not 
sit clearly within existing institutional roles, as well as poorly developed governance instruments. 

● Champions play a vital role in driving IWM solutions forward, ensuring they progress through both 
planning and implementation. To maintain momentum and ensure consistent progress, it is important that 
actors are continually supported by their respective organisations with adequate resourcing, access to 
training and ongoing support from senior leadership and middle management.  
 

Platform for connecting 
● As a result of institutional fragmentation in the sector, platforms that facilitate connection and coordination 

are increasingly important. Mechanisms exist to build stakeholder support, expand the community of 
practice and facilitate coordination, ultimately supporting implementation. These include: 
o The metropolitan IWM Forums, which have been a platform for leaders and practitioner across sectors 

to collaboratively set catchment-based IWM targets and identify IWM opportunities to achieve these 
targets 

o The former CRCWSC that brought together 125 industry and government partners to develop 
knowledge and tools for accelerating the uptake of nature-based solutions to improve the resilience, 
sustainability and liveability of cities, towns and regions 

o Clearwater in Victoria for capacity building and knowledge sharing on integrated water management 
o The Australian Water Association by supporting research, recognising innovative projects, fostering 

professional networks, and developing and promoting sustainable water management practices 
o Stormwater Victoria conferences that bring together industry professionals to share knowledge, 

showcase innovation and advance best practices in stormwater management. 
● At the project level, cross-sector governance arrangements are needed to successfully incorporate 

stormwater reuse solutions into development servicing plans. For example, for Fishermans Bend, early 
collaborative efforts were led by South East Water to bring together Melbourne Water, DELWP, City of 
Melbourne, City of Port Phillip, City West Water and the EPA to develop a water sensitive, integrated 
water servicing strategy that included harvesting and reuse of rainwater by implementing ‘smart’ 
rainwater tank technology. After this, formal governance structures such as the Fishermans Bend 
Taskforce and Drainage Working Group were established to oversee the planning and implementation 
details. This work included creating specific instruments such as local planning scheme requirements to 
support the IWM servicing plan.  
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Knowledge 
● There are many examples of collaboration across science and industry to develop new knowledge related 

to stormwater management practice including reuse. Of note are the Cooperative Research Centres for 
Catchment Hydrology and Freshwater Ecology in the 1990s which worked with industry to develop new 
environmental performance standards for stormwater management as well as design guidance for water 
sensitive design technologies such as wetlands and modelling tools to support implementation such as 
MUSIC. More recently the CRC for Water Sensitive Cities added significantly to the technical knowledge 
base but also expanded understanding of the socio-institutional enablers of transforming practice.  

● However, knowledge and understanding around some areas of stormwater reuse remain limited, 
including active management of rainwater tanks, reliability of stormwater supply and risk-based water 
quality standards for stormwater reuse and recycling. 

 

Project and applications  
● Stormwater management practice has mostly transitioned from the dominant drainage engineering 

paradigm to approaches centred on water sensitive urban design (WSUD). This transition is still in 
progress with WSUD practices and technologies still evolving but mostly embedded with no likelihood of 
regression. However, stormwater reuse is not an established practice. While Melbourne has numerous 
examples of stormwater harvesting and reuse projects, they are mostly small scale and undertaken by 
local governments. There are relatively few examples of stormwater harvesting and reuse projects 
delivered and operated by water companies, and very few examples where stormwater reuse has been 
planned specifically to mitigate urban flood risks. 

● Successful, high-profile projects include Fishermans Bend and the Melbourne Tennis Centre in Victoria 
and Mamre Rd, Western Sydney in NSW. These projects can provide practical demonstrations of the 
feasibility and performance of stormwater solutions and are an important opportunity for experimenting, 
evaluating and advancing a learning agenda around stormwater reuse. 

 

Technical implementation guidance 
● The few early or preliminary examples currently available of technical implementation guidance for 

stormwater reuse solutions include the Urban Stormwater Management Guidelines (EPA 2021), 
Integrated Water Management Planning Guidelines (DEECA 2025) and Precinct Structure Planning 
Guidelines (VPA 2021). 

● The lack of instruments that provide clarity and certainty of funding streams and cost recovery 
mechanisms for the capital and long-term operating costs of stormwater reuse is a key barrier to 
implementation. The concern that IWM solutions would transfer costs from one authority to another, 
without an equitable shift of revenue was noted as a challenge for implementing a stormwater reuse 
solution in Casey Clyde (Westcott and Chapman et al. 2015).  

● There is a lack of robust instruments to quantify benefits of IWM solutions, including stormwater reuse 
schemes, such as the value of waterways, to evaluate options and support business cases. For Casey 
Clyde, South East Water conducted a ‘whole-of-community’ economic assessment for various servicing 
strategies, including quantifying environmental and social benefits as far as possible. However, the 
analysis noted these benefits were likely undervalued. Other studies have also acknowledged this 
shortcoming, including Assessing City-wide Alternative Water Networks (GHD 2021) and Preliminary 
Assessment Method for Integrated Water Management Strategies (E2DesignLab 2015). Fully integrated 
water system modelling would improve understanding of benefits and evaluation of IWM options.  
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● A lack of capability in effectively incorporating IWM options into water supply systems modelling 
significantly limits assessments of integrated solutions and hinders effective planning and decision 
making. For example, water demand is conceived as volumes that are required to be delivered through 
conventional reticulated infrastructure largely sourced from centralised supply such as reservoirs and 
desalination, and increasingly recycled water plants. Urban water systems are not conceptualised or 
modelled in a way that integrates all elements of the water cycle or all the needs and benefits that it must 
provide for. 

● Urban and town planners play a significant role in implementing stormwater solutions. However, they lack 
accessible practical tools to assess stormwater requirements (e.g. flow targets for developments) within 
the planning and development process. 

● Clear guidance is lacking on effective management practices for sediment removal and disposal which is 
a high cost. 

● There is no register for private WSUD or on-site detention assets, which creates a challenge for 
understanding performance, ensuring maintenance and considering these systems in stormwater 
management strategies. 

● Guidance is limited on emerging contaminants and risk with stormwater systems. 
 

Administrative implementation guidance 
● Victoria’s strategic and policy context generally encourages stormwater reuse. At the direction-setting 

level, a strong link across the instruments of water and land use planning supports the aspirations for 
IWM, such as in Water for Victoria, GMUWSS, Plan Melbourne and the Victorian Planning Provisions.  

● Existing water planning instruments at the plan making and implementation level still reflect a mostly 
siloed approach. Water supply, sewerage, waterways, stormwater and floodplain management are 
planned independently and lack the coherence and clarity necessary to drive an all options approach to 
stormwater reuse. The IWM Framework seeks to strengthen connections between the water sector and 
other sectors (including land use planning) and provide greater clarity about outcomes by setting 
objectives and targets. But it is not yet clear how well these activities drive implementation.  

● Regulatory instruments to drive adoption are lacking. The objectives and targets set through planning 
instruments have not been translated into formal governance instruments that create compliance 
obligations for the institutions that will drive stormwater reuse. By contrast, recycled water objectives are 
often driven by environmental discharge requirements. As a result, stormwater reuse options are often 
overlooked in land use planning instruments such as Growth Corridor Plans and Precinct Structure Plans, 
and therefore key land use and infrastructure planning decisions. The success of Sydney Water’s Mamre 
Rd scheme in Western Sydney can be attributed to the Wianamatta-South Creek stormwater 
management targets developed by the NSW Government. They established a mandatory compliance 
requirement that drove the servicing strategy including stormwater harvesting and reuse.  

● Regulatory support is lacking to implement and operate stormwater schemes. For example, the novel 
smart tank systems for Fishermans Bend faced significant implementation challenges, primarily due to 
uncertainty about accountability and the lack of legal instruments to enable their use (e.g. the lack of 
appropriate plumbing regulation to guide the integration and operation of networked rainwater tanks). 

● Existing regulation can also act as a barrier. Health-based water quality, monitoring and reporting 
requirements for stormwater and recycled water, particularly beyond the property boundary, are often 
highly stringent. These standards may not align with the risk tolerance of end users, creating additional 
hurdles for stormwater reuse schemes. 

● Land use planning and development control instruments, mostly administered by local governments, 
could be employed to support IWM and stormwater outcomes, with several local governments doing this 
effectively. Largely, water sector actors do not recognise this potential, and they lack the capability to 
utilise these instruments to support IWM outcomes including stormwater reuse. Further, it appears 
Melbourne’s water supply and flood risk management modelling and strategies do not systematically 
address the actual and potential impact of these development requirements.  
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Appendix D: Metropolitan IWM Forum 
systemic enabling actions  
Table D1: Recommendations from this study related to metropolitan IWM Forum systemic enabling actions 

Systemic Enabling 
Actions 

Recommendations from this report1 

Develop an investment 
framework for IWM 

● Require the development of a baseline investment plan by water corporations based 
on a business-as-usual (BAU) water servicing approach to service forecast growth 
and achieve service requirements. This can be used as a basis for comparing costs, 
avoided costs and benefits of alternative IWM servicing strategies or projects, 
including stormwater reuse projects.  

● Develop evidence-based guidance and/or undertake further research to better 
quantify environmental benefits and value of waterways in economic assessments to 
enable a more comprehensive ‘whole-of-community’ economic evaluation of IWM 
initiatives. 

● Develop a cost and risk allocation framework that allocates risk ownership to the party 
best equipped to manage it, minimising unnecessary risk transfer and associated 
costs, while also establishing principles for cost-benefit sharing to ensure fair value 
and support funding for optimal IWM solutions. 

Embed IWM in land use 
planning and urban 
development 

● Continue to support cross-sector governance arrangements such as the IWM Forums 
and invest in other collaborative platforms for connecting that facilitate coordination, 
alignment and knowledge sharing. 

● Review Melbourne Water Developer Services Schemes (Drainage Schemes) and 
Developer Charges to ensure that stormwater volume and flow reduction assets are 
included and funded within ‘priority stormwater areas’ of the HWS.  

● Reference DEECA’s IWM Planning Guidelines in the water sector Statement of 
Obligations and the Victorian Planning Provisions as a procedural instrument of water 
and land use planning.  

● Develop accessible tools for urban planners and town planning professionals to 
assess and implement stormwater flow targets for developments. 

Clarify roles and 
responsibilities for 
delivering IWM 
outcomes 

● Clarify responsibilities for leading the development of IWM plans based on the new 
DEECA IWM Planning Guidelines. 

● Consider trialling reforms to stormwater management involving delegating some 
stormwater management functions to retail water authorities. 

Develop guidance for 
stormwater harvesting 
and infiltration 

● Develop guidance for stormwater harvesting and infiltration that is adaptable to 
diverse strategic contexts, referencing suitable options and configurations as included 
in Table A1 and A2 in the Appendix A. The guidance should outline principles for 
optimising scheme design to minimise cost and risk, support integration with broader 
systems and address reliability and supply security through flexible approaches 
based on the system and local context. 

Develop policy and 
regulatory support for 
increased use of 

● Mandate the HWS stormwater volume and flow reduction targets within mapped HWS 
‘priority stormwater areas’ through appropriate statutory instruments such as the 
environment protection regulations under the Environment Protection Act 2017. 

 
1 Many of the recommendations highlight the long-term nature of enabling conditions.  
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Systemic Enabling 
Actions 

Recommendations from this report1 

recycled water and 
treated stormwater 

● Require water corporations to account for the drivers and requirements for 
stormwater harvesting in the design and operation of recycled water schemes, to 
avoid unintended consequences for waterway health and flooding. 

● Amend the Statement of Obligations to require that, in parallel with the development 
of the 50-year Urban Water Strategy (GMUWSS), the metropolitan water authorities 
work with local government and other stakeholders to develop a 50-year Integrated 
Water Strategy. It can draw on the collaborative work of the IWM Forums if they 
continue to exist and consolidate several currently siloed strategies including for 
water supply, wastewater management (including recycled water), flood management 
and waterway health into a single cohesive long-term strategic planning instrument. 

● Review water quality, monitoring and reporting regulations for stormwater reuse and 
recycled water, focusing on aligning standards with tolerable risk. 

● Update building and plumbing regulations to reflect integrated water systems, 
including follow-up training for plumbing professionals. 

● Develop guidelines for preparing a 50-year Integrated Water Strategy for the 
Melbourne region. 

Develop a framework for 
installation and 
maintenance of 
rainwater tanks 

● Develop a framework for installing and maintaining rainwater tanks that includes a 
range of tank ownership and governance models (such as the operation of the 
Aquarevo smart tanks by South East Water) as well as digitally networked and 
actively managed systems. The framework should provide guidance on 
implementation, focusing on reliability, supply security and the effective use of tanks 
for flood volume reduction. 

Strengthen policy and 
regulatory support for 
urban greening 

● Explore the potential of requirements to provide irrigation for new public open space 
and the passive irrigation for urban street trees, using fit-for-purpose alternative water 
sources. 

Build capacities across 
IWM Forum partners to 
plan and deliver IWM 

● Support collaborative platforms and communities of practice for knowledge sharing 
and developing effective IWM champions. 

● Provide training to build water sector practitioner awareness of and ability to apply 
existing and emerging land use planning instruments related to IWM that support 
stormwater reuse. 

● Provide training to local government practitioners on applying development conditions 
in line with the Victorian Planning Provisions, incorporating WSUD practices, 
including rainwater harvesting and stormwater run-off reduction. 

Develop a water 
sensitive urban design 
(WSUD) asset 
maintenance framework 

● Consider linking digital meters to rainwater assets on the lot scale to track 
performance and maintain rainwater assets, and include these systems in stormwater 
management strategies. 



 
 

 


