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EXECUTIVE SUMMARY

Australia’s urban water systems face ever-increasing pressures from high population growth and
environmental change. Addressing these pressures requires envisaging and creating more resilient and
sustainable water systems. This means going beyond reliance on the kind of engineering-led technical

solutions that historically have carried most weight in Australian water policy.

This report aims to contribute to this change. It draws on findings from a major Australian Research
Council-funded project, ‘Water and the Making of Urban Australia’ (DP180100807), conducted by
Professor Andrea Gaynor (UWA), Associate Professor Lionel Frost (Monash), Professor Emerita Jenny
Gregory AM (UWA), Associate Professor Ruth Morgan (ANU), Professor Martin Shanahan (UniSA), and
Professor Emeritus Peter Spearritt (UQ). This research project provides the first integrated study of the
provision, use and cultures of water in Australia’s five mainland capital cities from 1900 to the present.
Such knowledge is crucial to developing a financially and environmentally sustainable long-term policy

framework.

Our report has three parts:

e Partone outlines the development of Australian water policy, practice and culture since European

colonisation in the context of contemporary policy implications;

e DPart two focuses on growing demographic, institutional and environmental pressures that

intensified through the late twentieth century and prompted changes to the status quo;

e Partthree proposes a practical path forward towards a more resilient and sustainable water future.

Policy, practice and culture

Since European colonisation, a focus on expanding capacity to extract or produce more potable water has
dominated urban water policy in Australia. Ongoing population growth has propelled a process of water
domestication since the nineteenth century. Centrally managed state development of large-scale water
supply and sewerage infrastructure transformed the urban environment and underpinned the growth of
Australia’s largest cities, and the health and welfare of most residents. This is a significant and laudable
achievement. However, by removing individuals from direct responsibility for obtaining water and

disposing of waste, it also transformed the culture of water consumption in Australia.
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Historically, there has been a repetitive policy response to Australia’s regular cycle of droughts and
floods—water restrictions, followed by renewed efforts to increase water storages for the former, and
bolstering dam capacity for the latter. Engineering-led solutions were supported by Australia’s urban
water culture, which saw unlimited access to clean water as a basic right and ascribed the impact of
unwelcome natural events (often viewed as ‘atypical’) to inadequate infrastructure, not to an over-laden

natural environment or over-consumption of limited resources.

This cultural perspective was reinforced by political messaging and, until relatively recently, water
charging models that de-linked consumption from cost. A further important factor was (and still is) that
capital-intensive infrastructure networks—in water and other utility sectors—inherently favour the status
quo. It is cheaper and simpler in the short-term to make incremental adjustments to existing systems, at the

risk of keeping larger problems for later.

Growing pressures

From the 1970s onwards, growing demographic, institutional and environmental pressures prompted
changes to aspects of the status quo. Population growth and metropolitan expansion were increasingly
perceived as unsustainably coupled with exponential increases in water consumption, both on an absolute
and per person basis. Urban development along the Brisbane River and across its floodplains was a high-
risk allocation of resources. Water supply and sewerage networks were struggling to keep up, and it was
increasingly difficult to identify accessible new water sources. Wastewater pollution was worsening,
especially in the eastern state capitals, giving rise to mainstream concerns and political pressure on state

governments.

The Western Australian government’s introduction of user-pays water pricing in 1978, amid extended
water restrictions in Perth, was a significant shift in Australian water policy that was later emulated in
other states. It saw market principles applied to urban water resource management, and an unprecedented
dampening of demand for water when restrictions were lifted. The subsequent transition to state-owned

water corporations between 1992 and 2010 reinforced the application of price mechanisms.

Another outcome of corporatisation has been the need for water managers to reconcile their commercial
responsibility to maximise earnings from selling water, with regulatory obligations to promote water
conservation and environmental protection. In the short term, excessive cost-cutting sometimes came at
the expense of infrastructure maintenance and monitoring, with consequent water contamination causing

major societal disruption and loss of trust.
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Any residual community complacency in Australia’s ever-growing mainland capitals about securing
plentiful clean water was punctured by the ‘Millennium Drought’ of 2001-09 and the extensive flooding
that followed it. These events had two noteworthy outcomes. For the first time, there was a national focus
by state governments and their water authorities on reducing water consumption inside households (as
well as outside). The second outcome was a systematic rollout of desalination plants in each of the mainland
capitals between 2006-12. Their development was despite some community resistance and parliamentary
ambivalence, but in keeping with historical patterns, these engineering-led solutions integrated relatively

easily into existing water systems.

A path forward

Diversification of Australia’s potable water sources would satisfy urban consumption needs and modify

water use to ensure ongoing and sustainable water supply and wastewater disposal.

e Adjust our dominant understanding of water crises and how this influences our responses to
them. When water supplies are challenged by drought, the perception is of inadequate
infrastructure rather than of overconsumption or of exceeding environmental constraints. Urban
flooding is commonly seen as caused by ineffective floodwater controls rather than poor urban
planning creating vulnerability in particular areas. Framing crises in this way encourages a
reflexive reliance on engineering-led responses focused on existing infrastructure and operating
models. It leads to a focus on short-term ‘solutions’ rather than long-term planning. It risks
crowding out the involvement of others who can contribute, such as urban planners and local
governments. While this approach may seem to work in the short-term, it also acts to postpone
addressing Australia’s inherent water resource vulnerability. Furthermore, in spite of the near
certainty of population growth and extreme weather (even before climate change), past water
managers have sometimes delayed adopting new approaches to water management until a crisis
makes reform unavoidable. This approach forces decisions to be made under pressure with
limited time or flexibility to experiment with innovative or uncertain alternatives.

e Accelerate advances already underway regarding water-sensitive urban design and urban
planning. This is a proven approach to minimising the human, economic and environmental
impacts of urban flooding events. A challenge is the need for state governments to reconcile
conflicting objectives—raising revenue from land releases and housing developments, and
protecting people from natural hazards such as flooding.

e Supplement potable water supplies with the more extensive use of recycled wastewater. This
cost-effective and sustainable water resource management option is already used in cities
including London, Singapore, Los Angeles—and Perth. It is not financially and environmentally
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prudent for Australia to continue to rely on existing water sources—including energy-intensive
desalination plants—to meet the needs of its growing population. Purified recycled water can also
reduce the pollution burden inflicted on marine ecosystems by ocean outfalls.

¢ Embed consideration of water in all urban systems and to consume less. In the context of our
inexorably growing metropolitan centres, we must accept the fact that fresh water is a finite
resource and that ‘infrastructure fixes’” alone cannot solve this scarcity problem. The good news is
that Australians have shown time and again our ability to reduce water consumption during
difficult times—and over recent decades our water culture has shifted meaningfully towards a

conservation consciousness that is reflected in our daily lives.

To discuss any aspect of this report in further detail, please contact Professor Andrea Gaynor at
andrea.gaynor@uwa.edu.au. The content of the report is based on the sources listed in the ‘Further Reading’

section located at the end of the report.
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POLICY, PRACTICE, AND CULTURE

Australia’s state capital cities are all located on freshwater rivers—on sites that were occupied by
Aboriginal peoples for millennia before their dispossession by European colonisers, who were attracted to
the same areas. Freshwater sources were initially tapped on an ad hoc basis by colonists. Obtaining water
from wells and waterways, and using private cesspits to hold wastes, were effective in small, low-density
settlements, but became impractical in the face of rapid population growth, which among other things

subjected water sources to competing demands.

It was not long before the ‘systematic domesticating of water” ensued. 'Domesticating water’ refers to the
process whereby water sources, such as rivers and lakes, and natural features, including streams, low-lying
land, and the sea, are gradually shaped, regulated, and integrated into a system of dams, piped networks,
and waste disposal facilities. This radical transformation from local, decentralised solutions to capital-
intensive, centralised infrastructure transformed the urban environment over the course of the nineteenth
century and into the twentieth. Another effect of this process, which had long-term consequences for the
culture of water consumption in Australia, was that it removed individuals from direct responsibility for

water management—that is, their household water supply and waste disposal.

From these early days of colonisation, urban water policy in Australia has been dominated by a focus on
expanding capacity to produce or extract more potable water. Indeed, the growth of Australia’s large cities
has been underpinned by the design and construction of large-scale water supply and sewerage
infrastructure. At the turn of the twentieth century, more than 1 million people were residing in Sydney,
Melbourne, Adelaide, Brisbane and Perth. Population growth had been rapid. In Perth, the population
grew more than tenfold in the thirty years to 1911—from fewer than 10,000 residents to 107,000. Though
over 75 per cent of the five cities’ populations had ready access to domesticated water, there was

considerable variability in provision for water supply and sewerage both between and within cities.

From this period, the five ever-expanding capitals moved to centralised water management structures to
build dams and reservoirs, which were considered the best means to secure potable water supplies.
Throughout much of the twentieth century, state governments and their water authorities expanded water

storage systems by constructing new dams and thousands of kilometres of pipes. For example:

e Sydney’s water supply was augmented by five dams built in bushland to the south of the city
between 1907 and 1941. That supply was almost quadrupled by Warragamba Dam, which opened
in 1960.
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e In Brisbane, water tanks and the Enoggera Dam had been constructed in the mid-nineteenth
century to address concerns about insecure sources of potable water. The Somerset Dam (1959) and

Wivenhoe Dam (1984) were each built to ensure both reliable water supplies and flood mitigation.

e Perth’s North and South Dandalup rivers were dammed in 1971 and 1974 respectively to become
the city’s largest reservoirs. Perth’s groundwater resources have been increasingly relied upon

since the 1960s.

e In Melbourne, construction of the Upper Yarra Dam was approved in 1946 and opened in 1957
with the capacity to provide the city with a daily supply of 1.35 million cubic metres of water at a
time when it consumed just over a million. Melbourne’s 1966—67 drought expedited development
of reservoirs in Cardinia and Greenvale (1974). The Thomson Dam, proposed in 1966 and

completed in 1984, more than doubled Melbourne’s water supply.

e In Adelaide, by the mid-1950s most of the feasible reservoir sites in the nearby ranges has been
used. At capacity, the existing sites hold sufficient water to supply the city for one year. In 1954 the

city was connected to the Murray via the Mannum Adelaide pipeline.

Disposal of sewerage and wastewater has long been the poor cousin to water supply infrastructure.
Sydney’s Warragamba Dam, for example, became affordable only by delaying the expansion of the city’s
sewerage network (and thus obliging more than one hundred thousand Sydney residents to install septic
tanks at their residences). Comparative development of the five mainland capital cities’ sewerage systems
was uneven. Adelaide was almost fully sewered by 1911, as was Melbourne (87 per cent of households)
and Sydney (83 per cent). In Perth only 700 properties were connected to sewerage; none were in Brisbane.
Sewerage could not keep up with the cities’ growing populations and geographic sprawl. The proportion
of houses in Sydney not connected to a sewerage system was higher in the mid-1950s than it had been at
the turn of the century; in Perth, almost two-thirds of residences were sewered in the mid-1940s, compared

with just 40 per cent in 1971.

Disruptive events

The complex and expensive task of developing and operating water infrastructure in Australia’s ever-
growing capital cities comes also with regular disruptive challenges—or crises—in the form of droughts

and flooding events. The historical response to such events has been:
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e Droughts: the imposition of water restrictions (most often only on outdoor piped water), as an
emergency measure to share remaining supplies, followed by a redoubling of efforts to increase

water storages and build ‘more reliable systems’, along with a rebound in water consumption.

e Floods: expanding the capacity of existing dams and building additional dam capacity ‘as
protective infrastructure’. These crises have usually been seen as a result of inadequate provision

for floodwater control rather than flood vulnerability created by poor urban planning.

Water restrictions have been put in place in one or more of Australia’s mainland capitals in each decade
since at least the 1930s. They have followed a familiar pattern. From the late 1930s to the early 1940s, for
example, Sydney was subject to a raft of rolling water restrictions in response to drought-induced falling
dam levels. A media campaign and the introduction of fines served to encourage compliance. The eventual

relaxation of restrictions resulted in a rapid return to pre-drought consumption patterns.

Cultural expectations of limitless clean water

For most of the twentieth century, responses to disruptive events was driven in large part by the view that
Australia’s mainland capitals were ‘drought proof’. There was a belief that water supply was assured and,
other than the short-term inconvenience of restrictions during dry periods, to allow time for necessary
water infrastructure upgrades, water could be consumed without restraint. In Sydney, per capita daily

water consumption increased by more than 430 per cent between 1890 and 1990, from 112 litres to 488 litres.

Most urban dwellers took for granted an endless supply of affordable, clean drinking water and efficient
waste disposal, trusting that government engineers would resolve any short-term challenges. Whether in
homes, private and public gardens, parks, sports fields, or other shared spaces, water abundance was seen
as both essential and an inherent right. Such was the strength of this view that this period even saw a retreat
from the use of water tanks. ‘As the suburban frontier extended, water consumption, rather than

conservation, became embedded in Australian culture’.

This perspective was reinforced further by convenience-enhancing technological changes during the
twentieth century. In the 1920s, for example, the expansion of piped water and advent of more modern
housing design enabled bathrooms to move inside dwellings. The relocation indoors of toilets also started
occurring from around this time. Perth daily consumption nearly doubled between the first decade of the
twentieth century and the early 1940s, when it reached an average of 306 litres per person. In the mid-1940s,
daily per capita water consumption in Sydney had reached 318 litres, up from 200 litres daily at the turn of
the century. Average daily consumption in Melbourne, Sydney and Brisbane in the 1950s and 1960s was

most commonly in the range of 300 to 400 litres per day, at times exceeding 500 litres.
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This increase in consumption was despite continued rapid population growth and metropolitan expansion.
In the twenty-five years to 1947, for example, the collective populations of the five capital cities increased
by almost 65 per cent, with Sydney and Melbourne each adding more than one million people and another
half a million distributed between Perth, Adelaide and Brisbane. Notwithstanding this, Perth’s per capita
water consumption tripled again between the mid-1940s and mid-1970s. These cultural assumptions and
their associated behavioural patterns of water consumption were reinforced by political messaging and
fostered by a pricing structure whereby water was supplied to households on the basis of a flat-fee set
according to property values, not usage. Until at least the 1970s, the concept of excess water usage had little
currency given that suburban water supplies—with the exception of limited periods of restrictions—

appeared unlimited.

Path dependence

A key feature of water infrastructure, such as dams, reservoirs, filtration systems, pipelines and sewerage
treatment works is that, much like other capital-intensive forms of networked infrastructure such as
telecommunications, roads and rail, they are path-dependent: earlier choices made at critical points act to
constrain subsequent options for change. That is, they ‘are subject to decisions for which subsequent
adoption and replication magnify the initial effect and make action along a different path less likely.” Earlier

decisions are reinforced by cumulative actions.

For example, building dams increases reliance on large, weather-dependent water storages that inhibits
change; converting natural waterways into sewers, and draining and building over natural creek lines,
serves to limit future options for storm water capture and storage. This path dependence encourages
incremental changes to existing infrastructure (such as raising dam walls) in preference to making more
substantial changes that are more complex, disruptive and costly in the short term. For example, as costs
rose due to growing suburban populations pushing usage beyond the capacity of water storages and waste
treatment plants, path-dependent effects made it easier to build new storages and extend old systems, than

to change technology.
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GROWING PRESSURES

As discussed in the previous section, there had always been challenges in ensuring access to abundant
clean water for the residents of Australia’s inexorably expanding capital cities. Through the 1970s and
onwards, however, these pressures were intensifying such that business-as-usual could no longer be
maintained. Mitigating action was unavoidable. This was caused by the compounding effects of a number
of factors. Population growth and urban expansion was such that demand for water was outstripping the
capacity for increasing supply. Water infrastructure development could not keep up. While it was
increasingly difficult to identify accessible new sources of potable water, sewerage networks were falling
further behind. Wastewater pollution was becoming more acute and gaining becoming publicly
unacceptable. Yet consumption of potable water continued to increase. The increasing intensity and
frequency of extreme weather events, felt perhaps more strongly during the first decade of this century,

served as the burning platform upon which policy change and community behavioural change was built.

Since at least the 1950s, Australia’s pattern of growth under-estimated the environmental limits of
continued expansion. By the second half of the twentieth century, it was becoming apparent that at some
point business-as-usual would need to make way for something else. Adelaide and Perth, for example, had
run out of new sites for major dam storage, and Perth’s rainfall was declining. Sydney and Melbourne were
experiencing waterway pollution from over-burdened waste disposal systems that were both unacceptable
on environmental grounds and sufficient to penetrate the public’s consciousness. The central areas of
Brisbane increasingly comprised high-density buildings along the Brisbane River and its suburbs had

expanded across flood zones. How did the urban water managers respond?

The shift to user-pays

The use of water restrictions during periods of drought has always been something of a band-aid solution.
In essence, it is a stopgap measure to ration water supply and give sufficient breathing space to enable the
status quo operating model to continue as soon as possible. Water restrictions alone do not foster
consideration of broader issues, such as the appropriate use of potable water, and appropriate consumption
levels, for inhabitants of a dry continent like Australia. Restrictions also do not address the risks associated
with relying on a finite number of large-scale water storages in a context of population and urban growth

and, increasingly, changing weather patterns.

In Australia, levies have always been charged for centrally provided potable water and waste disposal
services. Until relatively recently, however, these charges were usually levied as a flat fee on a per-property

basis set according to the respective property’s valuation as a proxy for the household’s ‘capacity to pay’.
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There was no additional charge for usage above a particular level. That is, price for supply was de-linked
from consumption. Until at least the 1970s, even the concept of excess water usage had little meaning within
the community. There was no financial impetus for consumers to economise on their water consumption
and, other than in times of drought, there was little incentive for water utilities to urge usage restraint or
“to account for environmental costs of resource use, such as reduced river flow and damage to water quality

from the discharge of effluent.’

Adverse events are commonly significant drivers of change in water management (albeit not always for
the better). During the latter part of the 1970s, an otherwise entirely typical period of extended water
restrictions in Perth is noteworthy for triggering a significant shift in water policy that had important long-
term implications across Australia. This shift was the introduction of Australia’s first ‘user pays’ water
charges. During Perth’s 1977-79 restrictions, the conservative state government of Charles Court followed
an overseas precedent that appeared to offer a way to avoid the financial and political costs of water

restrictions—the application of market principles to water resource management.

In July 1978, a new per-kilolitre variable charge was introduced to Perth households for every kilolitre of
water consumed in excess of 150 cubic metres per year (which was subject to a standard fixed charge per
household). Notwithstanding issues with the new pricing model’s retrospectivity and the uniformity of its
150-cubic metre baseline allowance regardless of family size, house value, or lot size, in conjunction with a
publicity campaign to conserve water it was successful in achieving the policy outcome intended. When
restrictions were lifted in 1979, water consumption did not rapidly return to pre-restriction levels, as had

previously been the norm.

Though ultimately the Western Australian model served as a precedent for other Australian state
jurisdictions, it was not until 1987 that another state, Victoria, followed suit. This occurred in the wake of
the 1982-83 drought and the lifting of water restrictions in Melbourne, when a user-pays system was
introduced that served to reward water conservation (or financially penalise excess water consumption).
Again the results were positive: Melbourne’s post-drought water consumption settled at a level that was

16 per cent below pre-drought levels.

Pollution

As noted, wastewater removal systems (sewerage and industrial waste) had long played second fiddle to
infrastructure developed to ensure the supply of potable water. It was still the case until the 1980s that

untreated or minimally-treated sewage in Australia’s mainland capitals was dumped into nearby rivers or

The Centre for Western Australian History cwah.uwa.edu.au Page 12
The University of Western Australia
Urban water in Australia: The past as a guide to future resilience



oceans. Moreover, the inability of sewerage in Melbourne, Sydney and Brisbane to cope with those cities’

metropolitan expansion meant that untreated industrial wastewater was also being released into the ocean.

The 1970s saw a mainstreaming of previously fringe community concerns about water pollution. It was
increasingly difficult to ignore. Sydney’s harbour and riverine topography enabled expedient solutions to
the disposal of stormwater, sewage, and industrial waste. Untreated sewerage was evident at Sydney’s
beaches, and sewerage contamination of the Georges River was identified as the cause of widespread cases
of gastroenteritis; Melbourne’s Yarra River shimmered with industrial discharge; harmful organisms were
detected in Brisbane’s drinking water and the city’s small streams were obscured by several feet of foam
formed from non-biodegradable detergents in the water stream. The extensive loss of seagrasses, and
subsequently marine life, off Adelaide’s metropolitan coastline was clearly linked to increasing sewage,
stormwater and industrial discharges. It was determined that around a quarter of the liquid wastes from
Sydney factories flowed into the Cooks River; in just one incident, a leak of 55,000 litres of chemicals killed

fifteen tons of fish and thousands of birds and eels.

Over the course of the 1970s and 1980s, a combination of environmental and industrial activism,
mainstream community pressure, and legislative and regulatory measures saw improvements to river
waters, albeit at the initial expense, in Sydney, of increased beachside pollution. This was ultimately dealt
with, to an extent, by extending Sydney’s three ocean outfalls—but at the end of the day, around one billion

litres of sewerage poured into the ocean every day.

Corporatisation

The shift to user-pays pricing from the late 1970s, and the growing influence of market liberalism during
the 1980s, had another effect beyond nudging people to consume less water. Where the centralisation of
water provision in the nineteenth century had removed personal responsibility for for accessing water, the
shift to user-pays pricing began the process of recasting them as customers purchasing essential products
and services—clean water and sanitary sewerage services—rather than citizens with an inherent right to
them. This cultural shift preceded the progressive corporatisation by all of Australia’s mainland state
governments of their capital cities’ urban water agencies to state-owned corporations between 1992
(Melbourne) and 2010 (Brisbane). User-pays paved the way for this transformation, which occurred in the
context of international trends, Australian national competition policy in the early 1990s, and reviews into

water management by the Industry Commission (1992) and the Council of Australian Governments (1993).

Two significant outcomes can be observed from the transition to state-owned water corporations during

this period. One is corporations’ need to reconcile the inherent tension between their commercial
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responsibility on the one hand to maximise earnings from selling water while, on the other hand, fulfilling
regulated responsibilities to promote water conservation and environmental protection. In the late 1990s,
waste treatment failures in Adelaide and water contamination in Sydney caused major societal disruption
(for example, three-quarters of Sydney’s four million residents were advised to boil drinking water
between July and September 1998). These were signs of teething problems caused by excessive cost cutting
at the expense of infrastructure maintenance and monitoring. The other significant outcome has been a
long-run decline in per capita consumption of water in each of the five cities. The implication was that in
at least one respect, the introduction of clearer price signals had reduced individual demand for potable

water supplies.

Ensuring continued supply

The Millennium Drought of 2001-09 gripped much of Australia during this century’s first decade. It led, in
the immediate term, to yet another extended period of water restrictions of varying degrees of severity in
each of the mainland capital cities, including a total ban on lawn watering in Melbourne and higher water
charges in Perth. Sydney’s Warragamba Dam fell to its lowest capacity since opening in 1960. Brisbane’s

Wivenhoe Dam reached, at 15 per cent, its lowest capacity ever.

Just as a notable outcome of Perth’s 1970s drought and water restrictions was a national shift to user pays
pricing for water, the Millennium Drought was also the catalyst for two noteworthy outcomes. The first of
these was a focus, for the first time, on conserving water used inside households and businesses as well as
outside. State-based rebates and other incentives targeted specifically at reducing internal water
consumption were rolled out. Measures included installing water conserving showerheads, washing
machines, and toilet cisterns. By 2007, over 80 per cent of Australian households had at least one dual-flush
toilet. In Brisbane, over 1 million four-minute shower timers were distributed to households as part of a
public water conservation campaign. Outside-focused measures included incentives (in Brisbane) for
households and businesses to collect rainwater for their own use (by water tanks and roof catchment), and
for the use in certain circumstances of laundry water for gardening. The evidence suggests that at an overall
national level these measures contributed to achieving a desirable trend: between 2000 and 2009, average

Australian household water consumption per capita decreased by 14 per cent.

A second impact of the Millennium Drought was a renewed push to develop new sources of potable water
near the capital cities. As in the 1970s, Perth was first to act. The Western Australian government brought
to fruition a project that had been on its to-do list since the late 1980s — the development of a reverse osmosis
desalination plant. Perth residents began drinking desalinated water in 2006; another desalination plant

was commissioned in 2007. With Western Australia’s plant up-and-running, desalination went onto state
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government policy agendas in New South Wales, Victoria, South Australia, and Queensland, with

construction commencing in each state between 2006 and 2012.

In keeping with the path dependent nature of water infrastructure, desalination plants had the advantage
of being relatively quick to build and readily integrated with existing infrastructure. Their operation was
not realised, however, without some community resistance and parliamentary ambivalence. But amid a
years-long drought and with rising national anxiety about climate change, desalination advocates had a

compelling argument: it offered an inexhaustible supply of water that was independent of climate.

With some irony, and consistent with the observed pattern of return to business-as-usual following a
drought, the Millennium Drought’s end arrived just in time to render the desalination plants outside of
Perth apparently redundant (though the plants in Adelaide and Melbourne have since been used
intermittently). After the 2011 floods, Southeast Queensland’s desalination plant and water grid was
popularly considered a white elephant, an expensive error in policy. The larger point is that the decision
to construct desalination plants appears to have come at the expense of an integrated approach to water
reform, including the reuse of wastewater or stormwater, as recommended by the Productivity

Commission in 2017.
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A PATH FORWARD

‘[H]ow we use, save, and recycle what nature provides is ... critical. Diversifying water sources,
reducing the risks of over-reliance on single sources, and accommodating fundamental
consumption needs while also modifying water use are among a range of future strategies to

ensure ongoing and sustainable water supply and waste disposal in Australian cities."!

With the populations and urban footprints of Australia’s metropolitan centres continuing to grow and the
increasing intensity of climate challenges, the provision and management of water will inevitably become
more difficult in Australian cities. By 2050, up to 13.3 million additional people may live in Australia’s
capital cities, all of whom will expect equal access to clean water and effective sanitation. We are already

experiencing the impact of more frequent extreme weather events.

Water consumption per person has decreased in Australia’s mainland capital cities—testament to positive
policy, technological and cultural shifts—but aggregate demand for water continues to grow in line with
population growth. This trend will continue for Australia’s foreseeable future. This is why it is imperative
that we move past an over-reliance on an infrastructure-led operating model to one giving due weight to
‘social and cultural solutions’. As a society, we need to rediscover ‘a shared sense of responsibility for water

security’.

This section outlines some guidance for future urban water resilience, derived from an in-depth

consideration of the history of Australian urban water:

e reframing crises

urban planning

e recycling water

¢ reducing consumption

Reframing Crises

How a “crisis” is framed and understood matters: we need to ask how dominant understandings of adverse
events emerge in particular contexts, and what responses and actors they summon. In Australia, when
water supplies for a city have run low this has not been portrayed as a crisis of overconsumption, or of

exceeding environmental constraints, but of insufficient supply and inadequate infrastructure. Almost

! Margaret Cook et al., Cities in a Sunburnt Country: Water and the making of urban Australia, Cambridge University Press,
Cambridge, 2022, p.239.
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invariably the immediate response has been to restrict water use, with the ultimate solution seen to lie in

expanding capacity to extract or make more potable water —via dams, rivers, groundwater, or desalination.

In the case of flooding, the crisis has not generally been discussed as one of poor urban planning creating
flood vulnerability in particular areas, but rather as inadequate provision for floodwater control. Framing
the problem in this way has summoned river engineers and dam builders, rather than town planners and
local governments. In the case of sewerage pollution on Sydney beaches, the problem was not seen as
inappropriate waste of a resource or underinvestment in treatment but as poorly located disposal. In the
short term, the proposed solutions have served the urban population well, working to provide sufficient
water, prevent flooding, and ameliorate disease and pollution. They have often, however, also served to

postpone vulnerability, rather than offering truly sustainable solutions.

This means that Australia’s crisis of water management continues, with restrictions reserved for shortages,
and flood mitigation addressed largely through engineering rather than planning decisions about where it
is safe for people to live. The problem with this approach is that, particularly as we move into a period of
intensifying global climate volatility, in which both periods of drought and extreme rainfall events are
expected to increase, it is not truly sustainable. While it may serve to resolve a problem in the immediate
term, it also risks deferring larger underlying problems to following generations. The core challenge is to
proactively plan for resilient, long-term and holistic solutions that encompass the cultural, municipal and

technological elements of urban water systems.

Urban planning

In the wake of the Millennium Drought, record-breaking rain fell on south-eastern Australia; in January
2011, the Brisbane River catchment received 1000 mm of rain in just 48 hours. Three thousand homes and
businesses across Brisbane were flooded; sixteen people died. The extent and impact of the flood was
exacerbated by insufficient food mapping, inadequate land use regulation, and continued residential
development on the Brisbane River floodplain—notwithstanding calls since the 1970s for improved
regulation of these issues. Similar issues are arising in relation to urban development in flood-susceptible

areas in Western Sydney.

‘Closer regulation of urban planning is one proven approach to minimising the human, environmental and
economic impacts of urban flooding events.” Indeed, significant advances have been made over the last
decade or so, with individual products, buildings, streets, and whole suburbs being designed to reduce
water loss and maximise water reuse. For example, the installation of separate water pipes for potable and

non-potable uses has become mandatory in new housing subdivisions in most states, along with other
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water conservation infrastructure such as rainwater tanks. Government funding has been deployed to
encourage water-sensitive urban design, though these design approaches have been more
comprehensively developed in new developments than in established suburbs, due to the path-dependent

nature of urban water infrastructure.

A core challenge in this policy area is the need to reconcile conflicting state government objectives—to raise
revenue from land release and housing development on the one hand, and to protect residents from known
natural hazards on the other. As Australia moves further into a climate of increased extreme rainfall events,
it is more imperative than ever that policy and political decision-makers give appropriate weight to all their

responsibilities.

Recycling water

It is unsustainable, both environmentally and financially, for Australia to continue along its traditional path
of seeking out new sources of potable water from dams, aquifers and high-cost, high-energy and high-
emissions desalination plants to meet the needs of our ever-expanding urban centres. Adding recycled
wastewater to potable water supplies is a more cost-effective and sustainable option that, notwithstanding
a reflexive resistance within sections of the Australian community, is commonly used in comparatively
developed cities overseas (such as London, Singapore and Los Angeles) and, indeed, in Perth. It is also the
case, albeit largely unacknowledged, that residents of most Australian cities are also drinking some treated
wastewater by way of it flowing from hinterland towns into rivers that feed capital cities’ potable water
supplies. The core challenge for policy and political decision-makers—to cultivate a shift in community

attitudes—is a manageable one.

The use of recycled water in industry had been a relatively standard practice since the 1960s. The increased
use of greywater and water tanks for household external use is also a significant improvement on past
practice. The issue is that population growth, urban expansion and climate change means that additional
water will be required. For example, in both metropolitan Sydney and the 200-kilometre city from Noosa
to the Tweed River, hundreds of thousands of suburban blocks can easily take 20,000 litres of water tank
capacity, capturing water that otherwise goes down the drain. Moreover, and as discussed below, with the
age of massive water infrastructure projects such as dams now past, business and residents must continue

to find the will and ways to reduce demand.

Reducing consumption

As this report has made clear, the inexorable growth of Australia’s major metropolitan centres means that

we must confront the problem of reliance on endless growth in finite water systems. Water supply and
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sanitation must be treated ‘holistically, as a set of habits, institutions and infrastructure entangled in wider
social and environmental contexts’. That is, policy decision-makers and the community must turn away
from an assumption that infrastructure fixes can solve inevitable and increasingly frequent water crises.
Instead, the focus must be on ‘sustaining the slow process of embedding consideration for water within all
of our urban systems’. It also means that Australians need to accept that fresh water is limited and that we

therefore need to consume less of it.

The good news is that Australians have already shown time and again that we are able to reduce water
consumption during times of crisis—and also over recent decades that we can embed a water conservation
consciousness and behaviour into our daily lives. As noted, water consumption per person is less today in
Australian cities than it was in the 1980s and preceding decades. This provides a promising foundation of
‘public resource consciousness’ that those charged with developing and implementing water policy can
build upon to develop and introduce conservation-oriented ways of dealing with water (such as the best
implementations of water-sensitive urban design). This also has positive potential for policy development

well beyond urban water.
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