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Abstract 

As cities face growing water demands and less water availability under climate change futures, interest 
in re-using recycled water is growing. At the same time, rivers around the world are increasingly 
recognised as living beings. In Melbourne, Australia, 70% of the water supply continues to come from 
Birrarung (Yarra River), which was recognised as a living entity in 2017. We explore how this 
recognition of Birrarung as a living river could affect future policy processes to assess the possible uses 
of recycled water to augment Melbourne’s water supplies. We consider two pathways for re-use of 
water: (1) substitution, in which water is treated to the required standard and used for non-potable uses 
and (2) indirect potable re-use, in which water is treated to drinking standards and added to Melbourne’s 
network of water storages. Understanding Birrarung as a living entity can help policy makers 
acknowledge the city’s ongoing relationship with the living river, which in turn shows the power of 
gratitude for the gift of the river: healthy, life-sustaining drinking water. Centering the living river 
makes clear how recycled water policy can address impacts of colonisation, manage water quality risks 
to our relationship with the river, and how to bring the interests of the river itself into economic cost-
benefit assessments.   

Keywords: living river, Birrarung, potable re-use, substitution, recycled water 

1 Introduction 
Rivers around the world are gaining legal status as legal persons, legal subjects, and/or living entities 
(Jolly & Menon, 2021; Macpherson, 2021; Macpherson et al., 2021; O’Donnell, 2020; Putzer et al., 
2025). These living river persons, sometimes with distinct legal rights of their own, challenge the 
construction of water in law as a resource for human use and exploitation (O’Donnell, 2023). As laws 
giving effect to these new river persons are implemented, this profound shift has real implications for 
water resource management.  
When rivers are recognised as ‘alive’, they can be cared for holistically, rather than just managed for 
human uses. Over-extraction becomes increasingly morally repugnant, as it is seen as the theft of the 
life’s blood of the river. Continuing to allow pollution to enter rivers, rather than being an ‘acceptable’ 
by-product of development, can be understood as the deliberate poisoning of living beings. In this 
chapter, we explore what this means for living rivers, urban water supplies, and integrated water 
resource management policies that are driving the consideration of drinking recycled water.  
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1.1 Cities depend on rivers and wetlands 
Freshwater ecosystems underpin human population growth and economic development, but these 
processes are already pushing these ecosystems to their limits, and all too often, well past them (Ahmed 
et al., 2022; Baggio et al., 2021; IPBES, 2019; Vörösmarty et al., 2010). In response to growing 
awareness of water scarcity, and the rapid growth in urban areas, there has been a trend to adopt more 
‘whole of water cycle’ approaches to water resource planning and management such as integrated water 
management and research interest in the concept of the ‘water sensitive city’ (Bichai & Cabrera Flamini, 
2018; Hart et al., 2024; Howe & Mitchell, 2012; Wong & Brown, 2009). This ‘holistic approach’ brings 
together both supply and demand management, as well as water quality, fit-for-purpose water uses, and 
public health, commercial, environmental, and socio-cultural water values (Bouwer, 2002, p. 193; see 
also, Ibisch et al., 2016). In addition to demand management through water conservation, supply side 
measures such as desalination, re-use of treated wastewater and water circularity are increasingly on 
the table for growing cities (Farrelly & Brown, 2011; McNabb, 2017; Zhang et al., 2022).  

Re-use of wastewater can occur through substitution, where wastewater is treated to the required 
standard and substituted for potable water supplies for uses such as sanitation, irrigation (of commercial 
crops or sports fields and public parks), and industry (including recent growth areas such as data centre 
cooling). Substitution offers the lowest risk and (often) highest public acceptability, but may require 
duplication of water delivery infrastructure, a highly costly exercise.  

Alternatively, it is also possible to treat wastewater to a high standard, in which case it can be used as a 
potable water source, either directly, where it is delivered straight to homes (called ‘direct potable re-
use’), or indirectly, when the treated water is added to existing water storages such as reservoirs or 
aquifers (‘indirect potable re-use) (Mahmoud-Elhaj et al., 2020). Treating wastewater to this higher 
standard increases the upfront treatment costs, as well as increasing the risks of treatment failures and 
rejection by the public, although these are not insurmountable (Fielding et al., 2019; Furlong et al., 
2019). There is a growing interest in treating recycled water to a potable standard, so that recycled water 
becomes just another water source that can be used for any purpose.  

Treated wastewater can also be used to improve river health in two ways. Substitution offers 
opportunities to reduce extraction of water from rivers, by using treated wastewater to meet some of the 
existing water demands. Alternatively, treated wastewater could be returned directly to rivers as a form 
of environmental flow, provided that it has been treated to an adequate standard (Hamdhani et al., 2020).  

Seeing treated recycled water through the lens of living rivers raises significant questions for water 
policy in major urban areas. As rivers around the world become legal persons and/or living entities, this 
transformation from legal object to legal subject not only creates new legal rights (in some cases), but 
it also radically alters the relationship between people and rivers (Macpherson, 2022; O’Donnell, 2023). 
Rather than rivers being a passive object over which humans have dominion, rivers are increasingly 
understood to have their own agency and their own interests.  

In this chapter, we focus on the particular case of Melbourne, Australia, where Birrarung (the Yarra 
River) has been designated a ‘living entity’ and provides most (greater than 70%) of the city’s drinking 
water supply form protected catchments.  A significant augmentation of Melbourne’s water supply is 
needed (Department of Environment, Land, Water and Planning, 2022; Greater Western Water et al., 
2024) and indirect potable reuse is one of the options likely to be considered. In this chapter, we seek 
to understand how a living river changes the policy analysis underpinning the use of treated water for 
potable purposes in Melbourne. We identify the policy tension inherent in wastewater re-use, which is 
that in reducing demands on the river, wastewater re-use might also reshape our relationship by reducing 
our sense of gratitude to the river. In doing so, we hope to shed light on how recognising rivers as living 
entities or legal persons could also reshape recycled water policy processes in other jurisdictions.  
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1.2 Methodology 
The Birrarung (Yarra River) received living river status in 2017, and debates on potable re-use of 
recycled water have intensified since the final years of the Millennium Drought (2006-2010). In this 
way, Birrarung provides a key example of how the interests of a living river can change the way policy 
debates on potable water reuse are undertaken.  

In undertaking this work, we also acknowledge our positionality. We are both settlers (non-Indigenous 
people) living and working in Melbourne on the unceded sovereign lands of the Wurundjeri Woi-
wurrung and Bunurong Peoples. We are also ‘embodied knowers’ (Moreton-Robinson, 2013), as we 
are both members of the Birrarung Council, the voice of the living river. Although we acknowledge 
that this role brings us deeper insights into the living entity of Birrarung, we are not writing this chapter 
as Birrarung Council members. Rather, we are writing as academic researchers with backgrounds in 
water policy and governance, water resource management, and the legal status of rivers.  

This chapter explores two models of treated water re-use in Melbourne: (1) substitution, in which treated 
fit-for-purpose wastewater is used to reduce demands on rivers; and (2) indirect potable re-use, in which 
wastewater is treated to drinking water standards and added to Melbourne’s network of water reservoirs. 
At this point, there are no plans to add treated water directly to Birrarung, so this option is not considered 
here.  

This chapter will approach this question of how a living river changes the policy analysis underpinning 
the use of treated water for potable purposes in Melbourne in three ways. First, we consider this question 
through the lens of coloniality. How does the reuse of treated water in Birrarung’s catchments challenge 
or reinforce the theft of the authority to care for water and waterways from Indigenous Peoples? Second, 
we consider the potential impacts to water quality from different uses of recycled water. How would 
changes in water quality (perceived or otherwise) affect Melbourne’s relationship with Birrarung? 
Third, we consider how the living river changes the values that underpin an economic assessment of 
recycled water options. How does considering the interests of the river itself shape our cost-benefit 
analyses?  

2 Birrarung: Melbourne’s Living River 
Birrarung flows through Wurundjeri Woi-wurrung Country until it enters Bunurong Country near the 
mouth of the river. The river is 242km in length, extending from the mountains to the east of Melbourne, 
through the tall mountain ash forests onto broad floodplain lands that have now been cleared for 
farming, then traversing the suburbs of Melbourne before entering Port Philip Bay at the Port of 
Melbourne (Melbourne Water Corporation, 2022).  

In 2017, the Victorian state government passed the Yarra River Protection (Wilip-gin Birrarung 
murron) Act (the Birrarung Act). This statute is the first bilingual legislation in Victoria’s history, with 
Woi-wurrung language in the name (Wilip-gin Birrarung murron translates to ‘Keep the Birrarung 
alive’) and the preamble of the Birrarung Act. In section 1(a), the Birrarung Act recognises the Yarra 
River and its lands as one single, living and integrated natural entity, making Birrarung the first and so 
far only river in Australia to be accorded the status of a living entity in settler colonial law (O’Bryan, 
2019). The Birrarung Act recognises Traditional Owners as custodians of Birrarung, providing key 
pathways for their increased representation, involvement, and partnership in policy and planning that 
shapes the care of Birrarung, although falling short of genuine transfers of power (Kieser, 2024). The 
Birrarung Act also required the development of a fifty-year community vision for the river (Yarra River 
Community Assembly, 2018), launched alongside the Wurundjeri Woi-wurrung vision (WWWCHAC, 
2018).  

The Birrarung Act is primarily a land-use planning statute, requiring coordination between all levels of 
government when designing policies and programmes and making decisions in relation to Yarra River 
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land. It does so through the creation of a ten-year Yarra Strategic Plan, which is required to give effect 
to the fifty-year community vision. The first Yarra Strategic Plan was launched in 2022, named Burndap 
Birrarung burndap umarkoo (which translates to ‘what is good for Birrarung is good for us all’) 
(Melbourne Water Corporation, 2022).  

The living river has also been given a voice (Cano Pecharroman & O’Donnell, 2024). The Birrarung 
Act has created the Birrarung Council, a body with a minimum of two Traditional Owner 
representatives as well as a number of other community representatives and professionals with relevant 
expertise. In 2025, the Birrarung Council has three Wurundjeri Woi-wurrung Elders and one Bunurong 
Elder, as well as one other Indigenous member appointed for their professional expertise. Each year, 
the Birrarung Council must advise the Minister on the implementation of Burndap Birrarung burndap 
umarkoo, and the report prepared by the Birrarung Council must be tabled in the Victorian Parliament 
within seven sitting days (see, e.g. Birrarung Council, 2024). In addition to providing this integrity and 
accountability function, the Birrarung Council is also required to advocate for the interests of the living 
river. 

The Birrarung Act has transformed Birrarung in settler water law and policy from a settler colonial 
resource, available for human exploitation, to a living river that has been known and cared for by the 
Traditional Owners for millennia (Bush & Doyon, 2023; O’Bryan, 2019). However, there are real gaps 
in the extent and efficacy of the legislation. It took until April 2025 for the planning scheme to be 
amended to require decision-makers to have regard to Burndap Birrarung burndap umarkoo and the 
living river, and it is not clear yet whether this will drive significant change in decision-making that 
affects the river. There is also almost no formal connection between the Birrarung Act and Victoria’s 
Water Act 1989, which means that major decisions and decision-makers about water are not affected 
by Burndap Birrarung burndap umarkoo and the Birrarung Council cannot hold these decision-makers 
to account (O’Donnell, 2020). 

3 Potable water reuse in Melbourne 

3.1 Melbourne’s water supply history 
In 2025, Melbourne is a city of over 5 million people, and one of only a handful of major cities in the 
world that sources its drinking water from natural catchments that are protected from human intrusion 
(Melbourne Water, 2024). This exceedingly rare circumstance is the fortunate result of timing: 
Melbourne’s founding coincided with a surge in the scientific understanding of disease and the new 
focus of governments on public health (Davison, 2008). The initial planning of Melbourne’s water 
systems in the mid-19th century was during a time of new understanding of the source and transmission 
of diseases via contaminated drinking water. As Melbourne grew rapidly during the gold rush period, 
there were outbreaks of serious disease such as Typhus, which became known as ‘colonial fever’ with 
the Argus newspaper reporting 470 deaths from the disease in one year (The Argus Melbourne, 19 
October 1887). Recognition of water’s role in disease transmission meant public authorities in 
Melbourne had to give urgent consideration to finding safe and secure water supplies (Dingle, 2008). 
Colonial Melbourne was also fortunate that at that time, vast areas of natural catchment were still 
relatively free from destructive disturbance by the European colonisers. The high rainfall and deep-
soiled catchments of the highlands to the east of Melbourne were an obvious choice for harvesting of 
drinking water supplies. The first reservoir was completed in 1857 at Yan Yean near Whittlesea, 
drawing water from the headwaters of the Plenty River and is still in use in 2025. Successive 
governments then began to reserve hundreds of square kilometres of catchment to grow Melbourne’s 
water supply in multiple stages over the next 100 years, including the Upper Yarra Dam, constructed 
on Birrarung in the 1950s (Dingle, 2008). There are now numerous reservoirs, river diversions and 
channels in this system with the last (and largest) reservoir, the Thomson, completed in 1984. The 
Thomson Dam is located in Gippsland on the Thomson River, but water is conveyed through an 
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underground tunnel into the Upper Yarra Reservoir, where it merges with the waters of Birrarung. In 
doing so, the settler colonial state of Victoria did not consult with, or seek permission from, the 
Traditional Owners of the Thomson River, the Gunaikurnai people, or the upper Birrarung, where the 
Traditional Owners are the Wurundjeri Woi-wurrung people.  

At the time, politicians of the day claimed that the Thomson Dam would “drought proof” Melbourne 
(Dingle & Rasmussen, 1991). Thomson took until 1996 to completely fill, just one year before the 
beginning of the Millennium Drought. By the tenth year of that drought, Melbourne’s storages were at 
25% capacity. Debate raged around how to augment supply (Department of Sustainability and 
Environment (Vic), 2007). Should there be a new dam? Should Melbourne top-up supply with treated 
recycled water from its sewage treatment plants or build a desalination plant? Should Melbourne buy 
water from irrigators and bring it south to the city? Similar debates were playing out in most of 
Australia’s capital cities affected by the Millenium Drought.  

Ultimately, desalination has been chosen by Perth, Brisbane, Sydney, Melbourne and Adelaide as the 
main method to supplement traditional water supplies. Since 2010, Melbourne has relied on a 
combination of desalination (for potable water supplies), the potential of bringing water from north of 
the divide through a newly constructed pipeline, and increasing use of recycled water for non-potable 
uses (Department of Environment, Land, Water and Planning, 2022; O’Donnell et al., 2019).  

With predictions that at least 50 GL of additional water will be required every decade for the next half-
century to meet Melbourne’s future water needs (Department of Environment, Land, Water and 
Planning, 2022), there is now growing pressure on Melbourne to use recycled water for potable supplies. 
Australia’s initial experiment with potable reuse, in Queensland, was undone by a media campaign that 
undermined public confidence in the safety of drinking recycled water (Hurlimann & Dolnicar, 2010). 
However, since then, Perth has introduced its first ‘indirect’ potable reuse scheme where treated 
recycled water is used to recharge a deep aquifer that provides a drinking water supply for the city 
(Radcliffe, 2010; Water Corporation, 2025). Potable reuse is a real option for urban Australia.  

Across Melbourne, approximately 70% of the potable water supply is used in homes, with the remainder 
being used by industry and other commercial uses. Of the water flowing into Melbourne’s homes, only 
about 30% of that water is used for drinking and showering. Arguably, this creates real possibilities 
through substitution, to increase the use of recycled water for non-potable supplies, with clothes 
washing, toilet flushing and garden watering all potentially able to be sourced from treated recycled 
water. However, Melbourne still operates largely on a “big pipe in-big pipe out” system of water supply, 
which means that duplication of water deliveries would require significant new infrastructure. There 
are also real risks in bringing non-potable water into homes: recycled water taps and pipes would need 
to be clearly identifiable so that no one can mistake them for potable water supplies.  

Alternatively, there are now proposals to adopt indirect potable re-use, by investing in raising the water 
treatment standards at the sewage treatment plants, and pumping this water directly into Melbourne’s 
network of storages. As in Perth, the harvested waters of Birrarung would act as a buffer for incoming 
treated water, before the treated recycled water is consumed by people. A similar process is followed 
with desalinated water in Melbourne’s supply system, as adding water to existing water storages takes 
advantage of the existing water distribution network.  

4 Implications of using recycled water for a living Birrarung  
The recognition of Birrarung as a living entity changes the way that we think about potable use of 
recycled water in Melbourne. We consider three main issues: (1) colonisation impacts; (2) water quality 
risks; and (3) how changes in values can affect economic cost-benefit assessments. Across each of these 
issues, we consider the two models of substitution of recycled water for non-potable uses and indirect 
potable re-use.  
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We also recognise that all future water uses that affect Birrarung should be subject to ongoing 
consultation and collaboration with Wurundjeri Woi-wurrung and Bunurong, as the First Peoples of the 
River. Their sovereign rights to care for the River should be honoured and respected in water policy-
making processes.  

4.1 Entrenching colonial impacts on Birrarung 
Since colonisation, Birrarung has been stolen from the Wurundjeri Woi-wurrung and Bunurong 
peoples, and harnessed to meet colonial water needs. The lower reaches of Birrarung have been 
completely transformed, to develop Australia’s busiest port (Infrastructure Australia, n.d.) and convey 
large flood flows, including the violent removal of waterfalls at Queen Street. The falls were once the 
boundary between fresh and salt water and their removal has transformed the lower Birrarung into a 
tidal estuary with salt water now extending up the river as far as Dight’s Falls, an artificial dam (and 
major barrier to fish passage) that was originally constructed to divert river flows to power a flour mill. 
The urbanisation of the lower Birrarung, with a population in the catchment of around 2.5 million people 
(Yarra River Protection Ministerial Advisory Committee, 2016) has resulted in huge volumes of 
polluted stormwater being discharged to the River through constructed drainage systems with immense 
impacts on aquatic ecosystems (Hart et al., 2021). 

The hydrology of Birrarung has been heavily affected by the Upper Yarra Reservoir. Since its 
construction, the dam has reduced average annual flows in the Birrarung by over 50% with significant 
impacts on aquatic habitat (Brizga et al., 1998). Attempts to address this, including the creation of a 
17GL environmental entitlement for Birrarung in 2006 (held by the Victorian Environmental Water 
Holder) have not restored healthy flows to the river, but have enabled environmental watering events 
to improve conditions for fauna and flora (see, e.g. Victorian Environmental Water Holder, 2025). 
Although this environmental entitlement was created in 2006, the severity of the final years of the 
Millennium Drought delayed the availability of this water, which was instead put towards improving 
water security for the city (O’Donnell, 2012). Following the commitment to major supply 
augmentations for Melbourne, including the decision to construct a desalination plant in 2007, 
Melbourne’s almost total dependence on water harvested from Birrarung and the Thomson River was 
mitigated. The increased security provided by this climate independent source of potable water enabled 
more water to be returned to the River without unacceptable risks to urban water security.  

In 2025, Birrarung, including the water coming from the Thomson, continues to provide 70% of 
Melbourne’s drinking water. It is hard to imagine a future in which these colonial impacts on the health 
of Birrarung could be addressed, but it is not impossible. In 2022, the Victorian government committed 
to accelerating investment in alternative sources of water in order to reduce extraction from rivers like 
Birrarung (Department of Environment, Land, Water and Planning, 2022). Using recycled water for 
non-potable sources could play a significant role in reducing Melbourne’s reliance on, and extraction 
from, Birrarung. Accelerating investment in non-potable re-use could free up additional water for 
cultural and environmental flows in Birrarung, improving the health of the living river by reducing 
extraction. 

However, if treated recycled water is added directly to the waters harvested from the Birrarung we may 
undermine the enormous trust placed in the ability of Birrarung to continue to supply us with safe 
drinking water. As more citizens of Melbourne become aware of the river’s status as a living entity, 
their trust in the waters of the upper catchment of the river is beginning to translate into gratitude to the 
river, which is the first step towards cultivating a relationship of reciprocity and mutual obligation. 
Adding treated recycled water to Birrarung’s waters could undermine this sense of trust and connection 
with the river, making it harder for people to connect with Birrarung as a living being with whom they 
are in a relationship of interdependence. In doing so, we could lock in our existing relationship of 
exploitation of Birrarung, and foreclose on a future relationship of greater reciprocity and care.  
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4.2 Water quality and protecting Birrarung’s closed catchments 
Substitution offers a way to obtain the benefits of re-using recycled water without increasing water 
quality risks in Melbourne’s water storages. Using treated water for non-potable uses like outdoor 
watering and toilet flushing is a well-established use in Melbourne, and Melbourne water users are 
increasingly aware of and comfortable with the ‘purple’ coloured pipes used to indicate non-potable 
recycled water (Apostolidis et al., 2011).  

However, we see two main risks associated with indirect potable reuse of treated water via adding it to 
Melbourne’s water storages. First, although we acknowledge that countries like Singapore are 
successfully treating recycled water to an extremely high standard of safety, we note that it is also not 
possible to definitively state that all risks have been managed. As recently as 2025, Australia’s drinking 
water guidelines were updated after a two-year review into the levels of PFAS in Australia’s drinking 
water sources, resulting in a lowering of the recommended safe level of exposure to PFAS (NHMRC 
& NRMMC, 2011, as updated in 2025).  

Second, in adding treated water (even to drinking water standards) to the exquisitely clear and healthy 
waters that have been harvested from Birrarung, there is a real risk that governments will undermine 
the value of this water and the closed catchments of the upper Birrarung from which it comes. Keeping 
these catchments closed has required standing firm against other interests (Dingle, 2008), including 
logging, irrigation, and increasingly, urban sprawl. Even just the awareness that the water is coming 
from a different source matters to people: when the desalination plant began supplying water to 
Melbourne in 2017, Melbourne’s water retailers received complaints from customers claiming their 
water tasted salty, even though there was no possible way for desalinated water to have reached their 
taps at that point.1 Once households across Melbourne understand that they are drinking recycled water, 
the value of the natural and healthy (uncontaminated) waters from Birrarung may be compromised and 
they may be less likely to continue to support keeping vast regions of the upper catchment off-limits to 
other uses. This would directly threaten the life and health of Birrarung. 

In acknowledging this potential impact, we also note that the closed catchments currently also prevent 
access by Traditional Owners. We argue that enabling Traditional Owners to fulfil their obligations to 
care for Country in these areas would enhance the value and quality of the closed catchments, and would 
not undermine public support for them.    

4.3 Changing values, changing costs and benefits 
The most significant argument against substitution of treated wastewater in Melbourne is one of 
economics: it would require significant investment in water delivery infrastructure to deliver non-
potable treated water to locations across the city. This increased cost may be partially offset by avoiding 
the cost of upgrading sewage treatment plants to treat water to potable standards. Alternatively, the 
strongest argument in favour of indirect potable re-use of water is that it would save money in the short 
term by reducing the need to duplicate water delivery infrastructure, although of course there would be 
increased costs associated with treating water to a higher standard. However, this economic assessment 
depends on the identification and quantification of costs and benefits, which in turn, are informed by 
the values we hold.  

Economic theory tends to assume that community values are constant, but it is clear that these values 
can change, creating a reflexive relationship between the social, cultural, and economic choices we 
make and the preferences and values we hold (Palacios-Huerta & Santos, 2004). Recognition of river 
rights has been a major driver of this change in other parts of the world (Talbot-Jones, 2017; Talbot-

 
1 This insight was shared by a senior water policymaker in interviews conducted in 2018 under processes 
stipulated by the Central University Research Ethics Committee at the University of Oxford, see 
O’Donnell et al. (2019). 
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Jones & Bennett, 2019). In Aotearoa, for example, the Whanganui River is now recognised as a living 
and indivisible whole, and there are four values stipulated in the legislation (te kawa) that will guide 
the future care and management of the living river, including a value of relational connection and 
interdependence (‘I am the river, the river is me’) (Macpherson & Clavijo Ospina, 2018). Once 
Birrarung was recognised in settler law as a living river, the cost benefit analysis should have changed 
in response to the new relationship between people and the river. In this relationship, we must recognise 
and acknowledge the many gifts of the living river, including the sacrifice of its natural waters to sustain 
healthy human life. We must also recognise the cost of that sacrifice to the health of Birrarung itself. 

Both the costs and benefits in a cost-benefit analysis are value judgements in themselves, and are 
informed by our collective values and preferences. As more Melburnians come to understand 
themselves as being in relation with a living Birrarung, we argue that this could affect the cost-benefit 
analysis of a future business case for water reuse in three main ways.  

First, as noted above, people are already building a relationship of trust and gratitude with Birrarung as 
a source of their safe drinking water. If this trust is undermined through the addition of treated recycled 
water, this may also undermine the relationship between people and the river. We note that education 
campaigns that increase the acceptability of indirect potable re-use of water may reduce public fear of 
drinking recycled water, but it’s hard to feel grateful for the river’s work in supplying safe, palatable 
drinking water once a significant portion of water coming from people’s taps is recycled. Relatedly, 
there would be significant financial costs to restore this relationship and re-establish the safety of 
Melbourne’s water supplies if trust in the health of Melbourne’s drinking water is undermined.  

Second, one of the major barriers to widespread uptake of integrated water resource management, 
including localised uses of fit-for-purpose (non-potable) reuse of treated water, is the perception that 
river water is a low-cost source of water. Whilst the immediate financial costs of water supply and 
delivery of Birrarung water are often lower than other sources of water, we know that continuing to 
extract river water comes at a very high cost to the river and all the human and more than human 
communities who depend on a healthy, living Birrarung. Recent work by Traditional Owners in the 
Central and Gippsland regions of Victoria show the power of re-thinking cost-benefit inputs by 
demonstrating the wide range of benefits that flow to Indigenous and non-Indigenous communities 
(including the state government) from returning water tor Traditional Owners (Traditional Owner 
Partnership & Alluvium, 2022). A similar process should be undertaken for the living Birrarung, before 
we can truly claim that river water is in fact low-cost.  

Third, the community of affected entities whose interests must be considered in a cost-benefit analysis 
has enlarged. Since 2017, the living Birrarung river must now also be considered as an entity with a 
distinct set of interests in the future uses of the river, its lands and waters. When we consider the river’s 
interests, we can identify a real tension created by indirect potable re-use of water.  

On the one hand, mixing recycled water with the waters harvested from the Birrarung will likely 
undermine the perceived value of the Birrarung as a source of healthy and life-giving water for human 
consumption. What amount of mixing with recycled water will diminish the perceived value of the 
Birrarung as a life-sustaining source of drinking water? And if we no longer see value in the gift of 
waters from the Birrarung, will our sense of obligation to the river and desire to nurture and protect it 
in a spirit of reciprocity be diminished?  

On the other hand, the use of recycled water may reduce Melbourne’s dependence on harvesting the 
waters of the Birrarung. This could make it possible for more water to be returned to Birrarung to 
enhance its health. Would the benefit of improved flows in the river outweigh the risk of diminishing 
the unique value of the Birrarung as our life-giving drinking water? What is the better outcome for the 
living entity?  
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By considering the interests of the river, it becomes easier to see the benefits of substitution rather than 
potable re-use. Potable reuse of treated wastewater may be the least-cost option financially for our water 
sector, but we can make much use of recycled water for non-potable purposes without compromising 
the value of potable water harvested from the Birrarung, and in turn, by substituting treated wastewater 
for some existing uses of water from Birrarung, we could free up more water for the river itself. It may 
cost Melbourne more to provide the infrastructure for a non-potable supply, but the interests of the 
living river can open our minds to other benefits from that investment as a nature based solution with 
benefits that extend across social, ecological, and economic domains, including mitigating urban heat, 
flooding and other climate change impacts, contributing to urban air quality and biodiversity (Bush & 
Doyon, 2023; Raymond et al., 2017). Nature based solutions can make a significant contribution to 
physical and mental health and well-being, and community connectedness (Raymond et al., 2017; van 
den Bosch & Ode Sang, 2017). These are the outcomes envisaged in a ‘Water Sensitive City’ (Hart et 
al., 2024; Rogers et al., 2020).  

The apparent resistance of the water sector to the adoption of water sensitive city and nature-based 
solutions is rooted in technological path dependency and the legacy of 1990s water sector governance 
arrangements, which reflect a focus on cost efficiency and commercialisation of services. 
Understanding the Birrarung as a living entity challenges the mindsets that lock in this path dependency 
which excludes alternative ways of thinking. Recognising our enduring relationship with Birrarung 
should prompt Melbourne’s water sector to undertake a deeper exploration of solutions to water security 
and the provision of services to Melbourne. Indigenous knowledges and Traditional Owner 
custodianship can provide a powerful perspective to inform this process (Bush & Doyon, 2023; Kieser, 
2024; O’Bryan, 2019; WWWCHAC, 2018). 

5 Conclusions 
Around the world, many cities are located where rivers meet the sea. Much like Melbourne, this 
connects plentiful freshwater supplies to the ability to bring people and goods across the oceans. As 
growing numbers of cities begin to recognise their dependence on, and relationships with, living rivers, 
this period of unspoken (and often colonial) exploitation is drawing to a close. More cities will be 
experimenting with both the recognition of rivers as living entities as well as re-use of recycled water 
in various ways, so we consider that this analysis of the case of Melbourne will offer insight for other 
jurisdictions.  

In the particular context of Birrarung, the legal frameworks that recognise the river as alive are not well-
integrated with the frameworks governing water policy and water decision-making (O’Donnell, 2020). 
The Birrarung Act is changing the way that some water decision-makers relate to the river, but this 
process relies to a large extent on the advice and advocacy of Birrarung Council. In this chapter, we 
show how understanding Birrarung as alive helps us think differently about decisions that affect 
Birrarung, but this may not be sufficient to bring Birrarung’s interests strongly into future recycled 
water policy processes. The gap between the Birrarung Act and the Water Act in Victoria will continue 
to weaken Birrarung’s status as a living entity, and the role this plays in shaping water policy.  

As we grapple with the challenge of increasing water scarcity, we must take care not to squander the 
gifts of the living rivers that sustain us. In making hard choices about our future water supplies, we must 
ensure that our policy processes are informed by an understanding and recognition of living rivers. 
Some uses of recycled water can be motivated by a need to restore the river, but others are a continuation 
of the violence of colonial subjugation of rivers. It should not be acceptable to choose the lowest 
financial cost option in the short term without acknowledging and assessing the impacts to living rivers 
and our relationships with them.  

Settler colonial societies like Melbourne have not yet brought care and reciprocity to our relations with 
rivers, but the path towards reciprocity begins with gratitude. We must acknowledge all that the river 
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does for us in order to recognise what we need to do in return, for the river. In doing so, this process 
‘can help all of us to find our role in restoring complexity and connectedness to the dynamic systems 
that make up human reality, to start the journey towards reclaiming our role as a custodial species’ 
(Yunkaporta & Shillingsworth, 2020, p. 11). 
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