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Water is central to
sustainable development,
responsible growth,
regional employment 
and reducing poverty.

Lack of access to clean, reliable freshwater will be the greatest threat facing mankind 
in the 21st century. Already an estimated 700 million people are short of water for
drinking and basic life needs. This will rise to nearly half the world’s population within
50 years. The basic problems are that water use has been rising much faster than
population growth and that much of this use is highly inefficient. The answer lies not in
withdrawing more and more water, but in being smarter about the way water is used.

Australia’s water reforms of the past decade show how this can be achieved. Australia’s
commitment to natural resource management through the Council of Australian
Governments (COAG) is recognised internationally. In urban systems, rivers and catchments,
and in irrigation agriculture, Australian scientists, agronomists and engineers continue
to work in partnership with governments, industries and communities to develop new
options and solutions, for Australia, for developing nations, and for international markets.

Opposite page: Indigenous youth enjoying the River Murray, Mildura Victoria. Image courtesy of MDBC. Photograph by Arthur Mostead
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This chapter describes:

The international challenges 
for water management

COAG’s water reform policy

The role of governments, industries
and communities in developing
smarter approaches to water
management across the nation

Australian capacity in research 
and education

Highlights of achievements in the
urban, rural and irrigation sectors,
which are further developed through
case studies in the following chapters

The international consensus

A series of major international
meetings, including the 1992 Rio
Environment Summit, the 1992
Dublin International Conference on
Water and the Environment, and the
2003 Johannesburg World Summit
on Sustainable Development,
endorsed the following objectives 
for improving water management:

Devolution of responsibility from
central government to regions

Inclusion of stakeholder groups 
in decisions

Adoption of a multi-sectoral and
whole-of-catchment approach

A trans-boundary approach where
there are shared water resources

Transfer of operational
responsibility as far as possible 
to the private sector

Pricing of water at the true value and
the enforcement of pollution charges

The use of markets to set water
prices and to promote efficient
water use

Provision of a minimum water
supply for basic human needs

Reservation of sufficient 
ground and surface water 
for environmental health

The respected Washington think tank,
the International Food Policy Research
Institute, concluded that such an
approach would lead to the
consumption of 20 percent less water
than if present trends continued, while
still producing adequate food for the
world, universal water supply for the
world’s urban population, and
improved aquatic environments.

Australian water reforms

Reflecting the international
consensus, water management in
Australia has been transformed over
the past decade. A supply-based,
subsidised, environmentally insensitive
approach is being changed to one
that is devolved, community-aware,
market-based, cost-sensitive,
environmentally conscious and,
overall, more efficient.

Water management became a national
imperative following a 1994 decision
by COAG to undertake a far-reaching,
nationwide reform of urban and rural
water management. Much was
achieved during the following eight
years in devolving responsibility from
government institutions, pricing water
at its true value, opening up water
markets so water could be moved to
higher-value uses, and protecting
aquatic environments. In the urban
water industry compliance with
COAG recommendations was

substantially achieved with improved
customer service, improved financial
performance and increased dividends
to shareholders. 

The reforms were given new impetus
in mid 2003 through the National Water
Initiative, which foreshadowed expanded
water trading across state borders,
made water titles more secure for
property owners, and introduced new
arrangements for environmental flows.

The reforms are most advanced within
the Murray-Darling Basin, where an
environmental manager will be
empowered and funded to buy and
sell water in the market on behalf of the
environment. This market approach to
providing environmental water promises
to be more flexible and efficient than
the traditional approach of assigning
pre-determined quantities of water
for the environment.

Water trading is a critical feature of the
National Water Initiative. Water and
property titles are being separated in
Australia as a pre-requisite for
developing water markets. Some of
the barriers to water trading will be
removed by providing compensation
for water title holders if government
policy should change, so providing
greater security for banks and investors.

It has been a challenge to bring these
far-reaching reforms about, given 
the national structure of government 
in Australia in which the states retain
responsibility for water resource
management. Nevertheless, the
Australian, state and territory
governments have agreed to a
series of joint programs that have
been remarkably successful.

Water Innovation: A New Era for Australia

Lock and Weir no.2 in the River Murray near Waikerie, South Australia. Image courtesy of River Murray Catchment Water Management Board. Photograph by Peter Waanders
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Prime Minister and Cabinet

Backing Australia’s Ability is an
Australian Government initiative to
promote science and innovation. 
The initiative ($AU3 billion over five
years) is overseen by the Prime
Minister’s Science, Engineering and
Innovation Council, chaired by the
Prime Minister. Commercialisation
initiatives include:

An expanded Cooperative
Research Centre program to bring
together research and industry and
promote commercialisation

A range of initiatives to encourage
commercialisation, including the
Commercialising Emerging

Technologies Program (COMET);
the Innovation Access Program;
the Pre-Seed Fund for Universities

and Public Sector Agencies to
develop discoveries and business
opportunities; and the New

Industries Development Program

The government has recently 
focused its research investment 
in four priority areas, one of which 
is an environmentally sustainable
Australia. This research area has
seven priorities, including water 
– a critical resource, transforming
existing industries, overcoming soil
loss and acidity, and sustainable 
use of Australia’s biodiversity.

Alarming declines in biodiversity have
been measured worldwide in both
dryland landscapes and in freshwater
ecosystems. Clearing of forests and
change from deep-rooted vegetation
to annual cropping has had a
devastating effect on the water cycle,
creating changes in underground
water levels and sterilising land by
concentrating salt at the soil surface. 

These issues have been raised at 

the highest levels through the Prime

Minister’s Science, Engineering and

Innovation Council. 

Reports commissioned by the

Council include Dryland Salinity and

its Impacts on Rural Industries

(January 1999), Moving Forward in

Natural Resource Management

(September 1999) and Setting

Biodiversity Protection (May 2002).

Key findings are that it is more

economic to protect ecosystems

than to restore damage and that the

services provided by ecosystems

should be valued explicitly. Pilot

programs on environment

management services (EMS) and

market-based instruments (MBI),

administered by the Australian

Government Department of

Agriculture, Fisheries and Forestry

(DAFF), will explore how these

services can be valued and traded 

or auctioned.

Natural Resource
Management 
Ministerial Council
The NRMMC includes Australian

Government and state ministers for

natural resource management.

Council develops integrated and

sustainable natural resource

management policies with advice

from the chief executives of the

relevant Australian Government, 

state and territory agencies.

Council of 
Australian Governments 

COAG comprises the Prime Minister,

state premiers, chief ministers and the

president of the Local Government

Association. COAG Water Reforms,

negotiated in 1994 and subsequently

have influenced Australian

Government and state policies and

had a significant impact on

agriculture in the Murray-Darling

Basin and on water use in cities

throughout Australia.

Australian Government 

Vineyard irrigation at Mitchelton. Image courtesy New South Wales Department of Infrastructure, Planning and
Natural Resources. Photograph by Bruce Cooper
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The Australian Government
Department of Agriculture,
Fisheries and Forestry

The Department of Agriculture, Fisheries

and Forestry (DAFF) (pages 18-25) has

the dual roles of providing customer

services to the agricultural, food,

fisheries and forest industries, and

addressing the challenges of natural

resource management. It also helps

build and promote the whole food and

fibre chain from paddock to plate for

domestic and international markets.

The Department’s contribution to its

customers is to help their industries

become more competitive, profitable

and sustainable. DAFF is the lead

Australian Government agency

responsible for water and works in

conjunction with the Department of

the Prime Minister and Cabinet in

furthering the COAG Water Reform

process. This includes the National

Water Initiative, which will build on

and accelerate selected aspects of

water reform. With the Australia

Government Department of the

Environment and Heritage, DAFF also

jointly administers the Prime Minister’s

National Action Plan for Salinity and

Water Quality ($AU1.4 billion) and the

Natural Heritage Trust, ($AU2.7 billion)

which fund on-ground actions to

conserve Australia’s natural resources

and combat the threat from dryland

salinity (pages 90-91). The Department

also administers funding to rural

research and development

corporations and is supported by

advice from the Bureau of Rural

Sciences (BRS) and the Australian

Bureau of Agricultural and Resource

Economics (ABARE) (page 35). 

The Australian Government
Department of the
Environment and Heritage

Key functions of the Department

(pages 26-27) include administration of:

The Environment Protection and

Biodiversity Conservation Act

The National Pollutant Inventory

The National Water Quality

Management Strategy (in

conjunction with DAFF)

In conjunction with DAFF, the

National Land & Water Resources

Audit (NLWRA): one of the

programs of the Natural Heritage

Trust, (cost $AU29.4 million over

four years to June 2002 and will

continue to 2007) 

The audit, through partnership with

governments, industry and regional

organisations, coordinates and

fosters the collation of natural

resource management data and

information as a basis for reporting on

indicators, and for decision-making

The Australian Natural Resources

Atlas and Data Library which

provide public online access. 

The Natural Resources Information

Management Toolkit, developed 

by ANZLIC – the Spatial Information

Council, provides a framework 

and standards for data collection,

management and mapping

The Environmental Research Institute

of the Supervising Scientist (page 36)

The Australian Bureau of Meteorology

(pages 36, 62)

The Inland Waters Information

Centre which provides a wealth 

of online resources

The Australian Government
Department of Industry
Tourism and Resources

The Department administers and hosts:

AusIndustry: The Australian
Government’s business unit. 
A range of programs support
Australian businesses to improve
their international competitiveness,
attract investment, and encourage
innovation as a key growth
strategy (page 17)

Geoscience Australia: Australia’s
national agency for geoscience
research and geospatial
information (page 42)

continued page 28

Above: Agricultural produce. Image courtesy of MDBC. Photograph by Arthur Mostead



AusIndustry
Helping innovate Australian companies
AusIndustry is the Australian Government’s business program delivery division in the Department of Industry,

Tourism and Resources. It provides a range of programs that support the innovation of Australian businesses 

to improve their international competitiveness and attract investment.
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Many of the Australian

Government programs delivered 

by AusIndustry are specifically

designed to encourage innovation

as a key growth strategy. This

commitment provides the incentives

for Australian businesses to grow

and compete in the global market.

Every year through its 

22 state and regional offices,

AusIndustry delivers nearly 

$AU2 billion to more than 

10,000 Australian businesses.

AusIndustry’s products are 

grouped under the five broad

streams of innovation, venture

capital, general industry, sectoral

and small business, and come in

the form of grants, loans, tax

concessions, duty concessions,

and support for investments by

venture capital firms.

Innovative products

AusIndustry’s innovation products
include the R&D Tax Concession, 
the Commercialising Emerging
Technologies (COMET) program and
Commercial Ready. The R&D Tax

Concession allows companies 
to deduct up to 125 percent of
qualifying expenditure incurred 
on R&D activities when lodging 
their corporate tax return.

Venture capital products include 
the Commercialising Emerging

Technologies (COMET) Program,
the Innovation Investment Fund, 
the Renewable Energy Equity 

Fund, the Pooled Development

Fund, and the Tradex Scheme.

The COMET program is a
competitive merit-based grants
program which supports individuals,
early-growth and spin-off

companies to improve their potential
for successful commercialisation.

Small Business includes the Small

Business Enterprise Culture Program

which provides grants to enhance 
small businesses’ access to skills
development and mentoring. The
Small Business Incubator Program

provides funding to help cover the
costs of establishing small business
incubators and the Small Business

Answers Program provides grants 
to organisations to deliver advisory
services to small business owners
and managers across Australia,
particularly in regional areas not already
serviced by existing advisory bodies.

The Australian Government has
launched phase 2 of its Backing

Australia’s Ability – Building Our

Future through Science and

Innovation, a $AU5.3 billion science
and innovation package. Part of the
package is Commercial Ready which
will provide $AU1 billion over five
years in competitive business grants
to undertake research and
development, proof-of-concept,
technology diffusion and early-stage
commercialisation activities.

For further information please contact:

T AusIndustry Hotline 13 28 46
W www.ausindustry.gov.au 

A COMET grant helped V-Fold commercialise its
Folding Belt Filter Press. Photograph by Paul Day
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Australian Government Department of 
Agriculture, Fisheries and Forestry (DAFF)

National policy innovation and practice

Water availability has always been

important in Australian life in

determining areas of settlement.

Today, regional prosperity is still

strongly associated with the

accessibility of water. The highly

variable climate seriously affects

water availability. Management of

water resources in Australia is

therefore extremely challenging.

The 1990s saw a significant shift in
Australian attitudes towards water
resource management. Declining
water quality, increasing salinity, toxic
algae outbreaks and loss of biodiversity
were widely recognised. Irrigators
faced reduced security of supply in
relation to their water allocations
whilst demand was on the increase.
This, coupled with a change in public
values and economic and environmental
imperatives, led to the Council of

Australian Governments (COAG)

Water Reform Framework in 1994. 

The reforms have been implemented
over the past decade. However the
dynamics of Australia’s water
resources are complex, and while
much has been achieved there is 
a need to continue with the reforms
to ensure that economic,
environmental and social imperatives
are balanced. In particular a key
issue for ongoing water reform is to
effectively balance the needs of the
environment and of water users for
certainty of access to resources. 

In August 2003, COAG agreed to
develop a National Water Initiative

(NWI) to build on the achievements of
the 1994 COAG Water Reform agenda
and to ensure a national approach.
The primary objectives of the NWI are
to increase the productivity and
efficiency of water use, sustain rural
and urban communities and ensure
the health of river and groundwater
systems. In particular, the NWI

focuses on improving the security of
water access entitlements for users by
establishing clear, robust and bankable
rights. Critical to reducing uncertainty
for investors is a clear assignment of
risk between governments and water
users where water allocations may be
reduced in the future. 

Most important is the need to define
the roles and responsibilities of all those
with interests in our water resources.
The following pages provide an insight
into the changing nature of water
resource management in Australia.

Below: Grain harvesting with rice crop in
foreground, Coonong Station near Jerilerie, 
New South Wales. Image courtesy of MDBC.
Photograph by Arthur Mostead

Opposite page top: Centre pivot irrigation, southern
New South Wales. Image courtesy of MDBC.
Photograph by Arthur Mostead

Opposite page below: Dryland salinity near Mildura,
North West Victoria. Image courtesy of MDBC.
Photograph by Arthur Mostead



1994 COAG
Water Reform Framework 

1994 was a significant year for 

water management with COAG

agreeing to a National Water Reform

Framework. This national agreement

was set against a background of

considerable concern about the 

state of many of Australia’s water

resources and recognition that the

solution required significant policy

and institutional change. 

The 1994 COAG Water Reform

Framework explicitly linked, for the first

time, economic and environmental

issues within a coherent and integrated

package of reform measures. The

agreement established water allocations

and entitlements, separated from land

and backed by secure access rights

to water. It also provided for trading

in water entitlements, making water

available for ecosystems, as well as

institutional reform, public consultation

and education, and research.

There have been substantial

achievements across all jurisdictions

since then, including:

Urban pricing reforms aimed at
ensuring full cost recovery and
consumption-based pricing, and
independent regulation of
government water businesses

Development of water
management arrangements to
account for the range of water uses
– extractive uses, environmental
needs, and the needs of stressed
and over-allocated river systems

An expansion in water trading,
particularly in the temporary water
trading market, with water moving 
to higher value uses. A critical
element was the development of
administrative arrangements and
institutions to further encourage
water trading

Better arrangements for examining
proposals for new rural water
infrastructure against the twin 
tests of economic viability and
ecological sustainability

The introduction of new and refined
water industry legislation to underpin
the reforms

Greater levels of accountability,
transparency and reporting, and
improved stakeholder consultation
and community engagement

The 1994 reforms were complemented
by the development of integrated
catchment management frameworks
and progress towards implementing
on-ground regional programs
supported through the Natural Heritage

Trust and the National Action Plan for

Salinity and Water Quality.

Further significant progress was made
in 1997 when the southern Murray-
Darling Basin jurisdictions instituted 
a ‘Cap’ on diversions of surface
water within the Murray-Darling
Basin, effectively creating a market
value for water and the impetus for
further far reaching reforms.

Two major achievements made
possible by the ‘Cap’, have been:

The enhancement of water trading,
as a result of the separation of
water rights from land title, allowing
for water to be traded between
different properties and water uses 

Recognition of the environment 
as a legitimate user of water,
contributing to the convergence 
of interests between the irrigation
industry and environmental groups

In 1995 COAG agreed to include
water reforms under the umbrella 
of National Competition Policy. Since 
1995 all jurisdictions have been
assessed by the National Competition
Council to determine if reforms to
major sectors including the water
sector have been carried out. 
Over $AU4 billion in payments for
undertaking reforms has been provided
across all Australian jurisdictions.
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National Water Initiative (NWI)

While much has been achieved as 
a result of the 1994 COAG Water
Reform Framework, the Australian,
State and Territory Governments
recognise that there is still a lot more
to be done. In August 2003, COAG
agreed to develop a National Water
Initiative (NWI) to consolidate and
refresh its 1994 water reform agenda.
The NWI provides a framework of roles
and responsibilities for jurisdictions 
in progressing reforms in water
management. The reforms will focus on:

Improving security of 
water access entitlements

This involves the establishment of a
robust nationally-compatible framework
for water access entitlements aimed
at encouraging investment and
maximising the economic value
created from water use. At the same
time, it will ensure that sufficient
water is available to maintain healthy
rivers and aquifers. Key elements of
the framework include: 

Transparent processes for
returning over allocated surface
and groundwater systems to
environmentally sustainable levels
of extraction

Perpetual access to a share 
of the water resource available 
for consumption 

Clear assignment of risks between
governments and water users 
over possible future reductions 
in water availability

Establishing and 
enhancing water markets

The objective is to achieve an efficient

water market structure and expand

markets to their widest practical

geographic scope. An expanded water

market, particularly in the permanent

water trading market, will enable

greater returns on investment with

water moving to higher value uses

and higher value businesses.

Best practice water pricing

A key objective is the establishment
of best practice water pricing through
the principles of user pays and full cost
recovery, including the cost of delivery,
planning and environmental impact.

Integrated management 
of environmental water

The NWI will ensure the management

of water at a basin, aquifer and

catchment scale to deliver agreed

environmental outcomes. Water will

be provided for the environment

through targeted public and private

investment in engineering works to

improve ‘leaky’ infrastructure, and

both on and off farm works to

improve water use efficiency based

on rigorous investment criteria. 

Measuring, monitoring
and information

The NWI will establish a transparent
regulatory framework for measuring,
monitoring and reporting progress
against the new water management
system. A new water accounting
framework will enable better
management of the increasing
competition for water resources. 
The new system will depend on
secure entitlements, market
approaches, efficient water recovery
and environmental flow management. 

Urban water reform

Much progress was made in urban

water reform under the 1994 COAG

Water Reform Framework. The NWI

reinforces the need for more efficient

urban water use, for example by

promoting water reuse and recycling,

the adoption of more efficient

technologies and through review of

the effectiveness of pricing policies. 
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Above: Yarrawonga Weir and Lake Mulwala, River
Murray, on the New South Wales and Victorian Border.
Image courtesy of MDBC. Photograph by Michael Bell

Left: River Murray near Cobram, Victoria. Image
courtesy of MDBC. Photograph by Arthur Mostead



Murray-Darling Basin

The health of the Murray and Darling

Rivers is vital to all Australians for many

reasons. It is an important part of our

natural environment and a key river

system in Australia’s most productive

agricultural region, with the future of

many communities dependent upon

its health. In recognition of this, steps

have been taken to ensure the health

of these river systems. 

The Murray-Darling Basin Commission

replaced the former River Murray

Commission in 1985. The Murray-

Darling Basin Initiative is a

cooperative intergovernmental

approach to addressing land, water

and environmental management

issues in the Murray-Darling Basin by

the Australian Government and state

governments of New South Wales,

Victoria and South Australia as well

as the community. The initiative,

which is a unique inter-jurisdictional

arrangement, brings together

government and the community to

make a long-term, coordinated

response to major environmental and

economic threats to the Basin. The

initiative has been at the forefront of

developing integrated catchment

management as a means of dealing

with land and water degradation.

In 2001 the Basin Salinity Management

Strategy was developed, providing a
framework for action on managing
salinity in the Basin. The Strategy
established salinity targets for the
Basin as a whole and at the end of
each tributary valley, to be met by 2015.
The end-of-valley targets set the
‘floor’ for the health of catchments,
encourage the development of
systems of management and
accountability, and provide for the
protection of key values and assets
by setting ‘Caps’ on salinity levels
and salt loads in the rivers.

The Murray-Darling Basin Cap on

Diversions was introduced in 1997 in
response to declining river health and
the incremental erosion of security for
existing irrigators. The ‘Cap’ limits
diversions to those that would have
occurred under 1993/1994 levels of
development. While the ‘Cap’ restrains
further increases in overall water
diversions, it does not rule out new
developments provided the water for
them is obtained by using water
more efficiently or by purchasing
water from existing developments.

Whilst much has been achieved for the
river, the Murray-Darling Basin Ministerial
Council agreed that more is needed to
ensure a healthy River Murray in the long
term, that the health of the River Murray

is important in maintaining biodiversity
and the health and economic success
of the communities it supports. 

In mid 2002 the Murray-Darling Basin
Ministerial Council established its Living
Murray initiative as a result of the
substantial evidence suggesting that
the River Murray system was degraded,
combined with the concern that this
degradation threatened the Basin’s
agricultural industries, communities,
natural and cultural values and national
prosperity. These issues formed the
basis of Council’s future decision making
process in regard to the River Murray.

The Council works closely with 
the community in order to promote
discussion of the issues and 
increase mutual understanding 
of them. In addition, the Council 
called for scientific analyses and a
comprehensive study of the costs
and benefits to the environment,
industry and the community of
returning water to the river. 

This work is now underway through
the National Water Initiative and the
Living Murray initiative. In August
2003 the member jurisdictions of the
Murray-Darling Basin agreed to make
$AU500 million available to address
over-allocation of water in the
Murray-Darling Basin which includes
the Living Murray initiative.

Mouth of River Murray near Goolwa. Image courtesy of MDBC. Photograph by Michael Bell
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The Southern Murray-Darling Basin

(MDB) is a high water-use, high-yield

grape production zone containing

more than 80 thousand hectares of

vineyards. In 1997 the Murray-Darling

Basin Ministerial Council placed a ‘Cap’

on any increase in water diversions to

help prevent further degradation of

the Basin’s waterways. The ‘Cap’

was set at the volume of water that

would have been diverted under

1993/94 levels of development. 

The introduction of the ‘Cap’ on

water extractions in the MDB has

allowed the significant expansion 

of the wine industry over the last

decade. In South Australia there 

has been a 67 percent increase 

in production in the River Murray

vines region. In the Sunraysia 

district of New South Wales, the 

area of land under grape production

has increased by 2,400 hectares.

Due to the high level of investment

required for vineyard establishment,

this increase in production would not

have been possible without access 

to a permanent and secure water

supply. Trading in water access

entitlements allows water to move

between users and from low to high

value uses. As grapes have a

relatively high profit margin and use 

a low volume of water compared 

with other irrigation activities, grape

growers are able to out-bid other

irrigators for water in the market

place (Figure 1.03).

Since the introduction of the ‘Cap’,

the majority of water traded to grape

production is thought to have come

from water that was previously from

sleeper and dozer licence holders

(potential water users that have 

been using only a small part, if any, 

of their entitlement).

TURNING WATER INTO WINE
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On the 14 November 2003 the
Murray-Darling Basin Ministerial
Council took a historic First Step to
address the declining health of the
River Murray system. The First Step
for the Living Murray marks the
beginning of the Council’s collective
actions to return the River Murray to
the status of a healthy working river.

The key elements of the First Step
decision include an initial focus on
maximising environmental benefits for
six significant ecological assets –
Barmah-Millewa Forest; Gunbower
and Koondrook-Perricoota Forests;
Hattah Lakes; Chowilla Floodplain;
the Murray Mouth, Coorong and
Lower Lakes; and the River Murray
channel. These benefits will be
achieved by targeted application of
an average of up to 500 gigalitres of

water per year obtained over five
years. Priority measures are on-farm
initiatives, efficiency gains, improving
and rationalising infrastructure to

make the best possible use of the
water, market based approaches and
purchase of water from willing sellers.
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Note the lag time of around 3-4 years after
imposition of the ‘Cap’ until vineyards become
established and production commences. 
Source Stringer and Wittwer 2001, ABARE

FIGURE 1.03 Wine grape production in the Murray-Darling Basin

FIGURE 1.01 Living Murray icon sites

Image courtesy of Murray-Darling Basin Commission



Great Artesian Basin

The Great Artesian Basin is an
enormous groundwater resource that
underlies more than one fifth of the
continent in the arid interior of Australia,
where there is often no alternative
reliable water supply. The pressure
that drives the water to the surface is
under threat because of excessive
outflow. One third of bores that were
once artesian have now ceased to
flow. Up to 95 percent of water that
reached the surface was wasted
through evaporation and seepage.

The Great Artesian Basin Sustainability

Initiative is a ten-year program to
partially restore the valuable artesian
pressure in priority areas by capping
the old bores that have discharged
freely onto the land surface for up to
120 years, and replacing the open
earthen bore drains with a closed
polypipe reticulation systems.

Funding for the initiative involves a
cooperative arrangement between the
Australian and state governments, with
landholders also contributing a share. 

Natural sequence 
farming offers solution 
to degraded rivers

The waterways of the Widden Valley
in the Upper Hunter region of New
South Wales suffer from degraded
structures, salinity and poor riparian
vegetation. However, a group of
scientists and landholders is working
to repair the valley’s river system by
re-establishing the structures of its
natural landscape. They are confident
that the valley will become a model
for natural sequence farming and be
restored in the process. The project 
is supported by a $AU30,000
contribution from the Australian
Government’s Natural Heritage Trust,
matched by the New South Wales
Government, Southern Cross
University and Hunter Catchment
Management Trust.

Peter Andrews, Principal Researcher
and instigator of the natural sequence
farming concept, described the system:

‘Natural sequence farming (NSF)
focuses on the way the natural
landscape worked to maintain its

balance. Existing flood plains are
currently disconnected from creeks
and rivers, leaving them unable to store
water to support productive farming
and riparian vegetation, and highly
susceptible to erosion during floods.

‘NSF takes a holistic approach to
environmental health by re-establishing
the river’s connection to the
surrounding landscape. Restoring
connections between the river and its
flood plains encourages a more natural
storage of water in flood plains. This
improves riparian vegetation and habitat
and water quality by preventing salt
seepage into the water table. 

‘To recreate the natural ‘chain of ponds’
effect, NSF uses secondary diversion
channels to reconnect creeks and rivers
to their floodplain. By mimicking the
natural sequence of waterways we
hope to rehabilitate a severely degraded
stretch of river and surrounding flood
plain. This will also benefit the farming
land of that area,’ he concluded. 

A secondary diversion channel on the left bank lower floodplain of Widden Creek at Baramul Stud, looking
upstream. This forms part of the Natural Sequence Farming system. Photograph by I. White

Peter Fisher on his 14,400 hectare cattle station
‘Quilberry’ near Charleville in outback Queensland.
The water trough is one of many on the property
made possible by capping the old artesian bore and
replacing the old wasteful earthen bore drain networks
with a closed polypipe system of water reticulation.
Image courtesy of DAFF
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Testing innovative solutions

Water and natural resource
management problems are complex.
Finding new ways to address these
problems and promoting innovation by
resource managers is an important
part of the Australian Government’s
approach to natural resource
management. Two new approaches –
environmental management systems
(EMS) and market-based instruments
(MBI) – are being piloted across
Australia with support from DAFF, 
the National Action Plan for Salinity

and Water Quality and the Natural

Heritage Trust.

EMS National Pilot Program

Environmental management systems
(EMS) help businesses identify and
manage their impact on the environment
as well as improve production efficiency.
The EMS process uses a ‘plan, do,

check, act’ cycle of continuous
improvement that empowers farmers
to manage their natural resources by
matching their priorities, situation and
available resources. EMS can achieve:

Adoption of more profitable and

sustainable farming practices

Improved natural resource

management and environmental

outcomes

Demonstration of environmental

stewardship to markets and

communities. As part of the Natural

Heritage Trust, $AU8.5 million has

been invested in pilot projects to

help Australian farmers consolidate

their clean, green image and ensure

the sustainability of both their

properties and the wider environment

Better water management through the

adoption of EMS is a major focus for

several of the pilot projects including:

Production of a Land and Water

Management Module to help cotton

farmers improve the sustainability of

their water management (with Cotton

Australia and the Cotton Research

and Development Corporation)

Introducing on-farm EMS in the

Mount Lofty Ranges watershed to

ensure the quality of drinking water

for Adelaide (with the Apple and

Pear Growers Association and

Cherry Growers Associations of

South Australia)

Improving water-use efficiency

and effluent management in the

dairy industry (with New South

Wales Agriculture)

The Rice Environmental Champions

Program – an innovative

mechanism for change involving

240 farmers (with Ricegrowers’

Association of Australia)

National MBI Pilots Program

The $AU5 million National Market-based

Instruments Pilots Program is part of

a partnership between the Australian

and state and territory governments

under the National Action Plan for

Salinity and Water Quality. Market-based

instruments (MBI) use economic signals

to encourage improved behaviour as

an alternative to traditional policy

approaches that rely on either direction

or persuasion. MBI techniques being

trialed in Australia include auctions,

trading schemes, offsets, and

markets for ecosystem services. 

Some examples include:

Cap and trade – exploring the

potential to ‘Cap’ salinity recharge

through voluntary contracts with land

managers and trading to help

landholders reach a level of

recharge that suits their situation

Offsets – improving water quality by

offsetting negative impacts in one

area with positive actions in another

Auctions – contracts for better land

management by farmers to reduce

salinity and better manage vegetation
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Rice crop, Jerilderie, New South Wales. Image courtesy of MDBC. Photograph by Arthur Mostead



National Water Quality
Management Strategy

The National Water Quality Management
Strategy (NWQMS) was established in
1992 to present a consistent approach to
water-quality management in Australia.
The strategy consists of over twenty
guideline documents that cover effluent
and sewerage system management,
urban stormwater and drinking water,
fresh and marine water quality, and
groundwater protection. These
guidelines provide both a reference
point for water quality and the flexibility
to respond to differing circumstances
at regional and local levels.

The draft of the Australian Drinking
Water Guidelines incorporates the
Hazard Analysis Critical Control
Points (HACCP) and a multiple-barrier
system for the management of
drinking water supplies.

No single water-quality barrier is
effective 100 percent of the time
against all conceivable sources of
contamination. Robust barriers are
those that can handle a relatively wide
range of challenges with close to
maximum performance and without
suffering major failure. This approach
is designed to protect drinking water
quality from catchment to consumer

by providing guidelines that use
the barrier approach for managing
the whole drinking-water cycle.

The Australian and New Zealand

Guidelines for Fresh and Marine

Water Quality (Document 4) outlines

objectives, principles and a

management framework for fresh

and marine water quality. It has

extensive information on guidelines

for biological, physical/chemical

and toxicant parameters for waters

and sediments.

The Australian Guidelines for

Water Quality Monitoring and

Reporting (Document 7) provides

comprehensive guidance for

monitoring and reporting on the

quality of fresh and marine waters

and groundwater. It is also

important for underpinning the

State of the Environment Report

and the National Land & Water

Resources Audit. Documents 4

and 7 are designed to be used

together to manage water

resources and quality in natural

resource management plans for

major national initiatives such as

the Natural Heritage Trust and the

National Action Plan for Salinity

and Water Quality.

Conclusion

Management of Australia’s water
resources is an ongoing challenge.
There is an increasing focus on
managing and using resources both
sustainably and efficiently. It is the
responsibility of governments to
provide the institutional framework 
to support the effective operation 
of water markets and to protect
resources. The past decade has seen
a focus on adaptive management,
securing water access rights for
users and the environment,
expansion of water markets and
effective pricing policies and
organisational arrangements. 
These continue to be the focus 
of the National Water Initiative. 

Effective water reform must take
account of variability in supply across
the country and between regions;
environmental requirements; and
historic, economic and social factors.
The National Water Initiative,
underpinned by sound science and
informed by community views, will
establish an institutional framework for
the planning and implementation of
reforms and will ensure the sustainability
of our most valuable resource. 
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For further information please contact:

Ross Dalton
General Manager 
Water and Murray-Darling Basin
Australian Government Department
of Agriculture, Fisheries and Forestry
GPO Box 858 Barton ACT 2601
T 61 2 6272 4874
F 61 2 6271 6448
E Ross.Dalton@daff.gov.au
W www.daff.gov.au

Swans at Macquarie Marshes, a RAMSAR listed wetland, Central New South Wales. 
Image courtesy of MDBC. Photograph by Peter Solness
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AUSTRALIAN GOVERNMENT 
DEPARTMENT OF THE ENVIRONMENT AND HERITAGE:
COASTAL WATER QUALITY PROGRAMS
Coastal and marine water quality

Over the past five years, the Department of the Environment
and Heritage has delivered three complementary programs
targeting coastal and marine water quality. They include 
the following:

Clean Seas Program (CSP)

Urban Stormwater Initiative (USI)

Cleaning Our Waterways Industry Partnership Program

(COWIPP)

All three programs promoted best practice by accelerating
innovative wastewater or stormwater treatment and reuse
development. They supported design and construction
through local councils, industry, water management
organisations, and state agencies.

The Clean Seas Program promoted stormwater and
wastewater management with Natural Heritage Trust

(phase 1) funding through two streams:

An Australian Government component funding large,
nationally significant projects

A local component funding smaller, regionally significant
projects up to $AU250,000

Both components delivered $AU30 million to 35 nationally
significant projects and $AU21 million to over 170 local
projects respectively. 

Under the Australian Government Living Cities programs
the Urban Stormwater Initiative targeted innovative
drainage, stormwater treatment and reuse projects.
Focusing on water sensitive urban design, the Urban

Stormwater Initiative supported projects at the site scale 
to street or community level. By emphasising innovative
design the Initiative was able to experiment with new and
re-engineered traditional approaches and practices in
urban stormwater management.

Since 1999, the Australian Government has invested more

than $AU7.5 million in twelve Urban Stormwater Initiative

projects around Australia. These projects emphasised

resource management and pollution control objectives by

capturing, treating and reusing stormwater while encouraging

industry source control and community education.

From 2001, the Cleaning Our Waterways Industry Partnership

Program invested nearly $AU3 million in 14 projects where

industry demonstrated new approaches to efficient water

management. Delivered through Living Cities, this program

promoted cleaner production and wastewater management

by supporting site or enterprise-based projects. Most

projects worked at a small scale but their execution

reinforced source controls and enterprise responsibility

through behavioural change. A common feature of the projects

was their relatively low cost, demonstrating water efficiency

and pollution control to small and medium enterprises. 

All these programs are now completed. They represent 

a significant initial step by the Australian Government in

addressing the substantial challenge of improving stormwater

and wastewater management across Australia. Having

successfully demonstrated innovative techniques, the

Government is now focused on developing policies and

guidelines that institutionalise these innovations within the

urban water and property development industries. This

institutional and policy evolution will be reflected in outcomes

from initiatives such as the Water Efficiency Labelling and

Standards Scheme, revision of the National Guidelines for

Water Recycling and the National Water Initiative.
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Wetlands for reuse. Image courtesy of Australian Department of the Environment
and Heritage. Photograph by Garry Reynolds.

Westernport catchment horticulture, Melbourne, Victoria. 
Image courtesy of Australian Department of the Environment and Heritage.
Photograph by Garry Reynolds.
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Australian Government 
Department of the Environment and Heritage
Urban water reform

In 1994, the Council of Australian Governments (COAG) agreed to a national Framework for Water Reform. In 2003

COAG agreed to refresh the famework through the National Water Initiative. 

The National Water Initiative

will address:

Water access entitlements

Efficient water markets

Institutional arrangements for
recovering and managing
environmental water 

Improved accounting and best
practice water pricing

Urban water issues

Benefits of a 
national approach

Urban water issues embrace all

these NWI elements, as towns and

cities along with the environment,

agriculture and other water users,

will operate with in an increasingly

limited water supply. 

While COAG’s 1994 statement 

may have appeared prescient, 

the inevitability of drought and its

subsequent impact on Australia’s

water users has boosted the profile

of urban growth and its water

supply challenges.

The Australian Government
recognises the benefits of a national
approach to managing Australia’s
urban water. Recent Parliamentary
inquiries, the Prime Minister’s

Science, Engineering and Innovation

Council (PMSEIC) report, and
multiple policy initiatives across
Australia confirm a widespread
desire to tackle urban water issues
at the highest level.

The Millennium drought has added a

sense of urgency with management

of water demand being pushed to

its social and economic limits. 

To their credit, Australia’s urban

people have responded positively to

policies promoting water efficiency,

water reuse and new technology.

Driving a 
coordinated response

The Department of the Environment

and Heritage is driving a

coordinated response to urban

water management supported by

four Ministerial Councils and their

State and Territory partner

agencies. This response includes

the Water Efficiency Labelling and

Standards Scheme (WELS) and 

the National Guidelines on Water

Recycling: Managing Health and

Environmental Risks. This

represents a logical extension of 

the Government’s support for 

water management programs and

infrastructure development under

the National Action Plan for 

Salinity and Water Quality and

the Natural Heritage Trust.

WELS is a nationally mandated

program covering water 

appliances and fittings. Once

implemented, the sale of any of

these products will be unlawful

unless they carry water efficiency

information prescribed in

regulations. Current draft legislation

applies to showerheads, clothes

washers, dishwashers and toilets,

with further provision for voluntary

labelling of taps, flow regulators

and urinals. Further products will 

be added to the scheme over time. 

The National Guidelines for Water

Recycling: Managing Health and

Environmental Risks covers water

recycling and water sensitive urban

design (including stormwater reuse).

To be implemented through the

National Water Quality Management

Strategy (NWQMS), the guidelines

will supersede current NWQMS

Guidelines on Reclaimed Water and

Urban Stormwater Management.

The guidelines will embrace risk
management approaches that safeguard
health, environment, social and economic
values while providing consistent and
definitive water recycling advice to
agencies, industries, and consumers. 

Initially the guidelines will focus on
sewage effluent and greywater reuse
with a timetable for first phase
completion by December 2004.
Following the first stage, additional
guidelines on water sensitive design
and stormwater reuse will be developed.

For further information please contact:

Water Branch
Land, Coast and Water Division
Australian Government Department
of the Environment and Heritage
GPO Box 787
Canberra ACT 2601
T 61 2 6274 1111
F 61 2 6274 1666
W www.deh.gov.au
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Australian and state governments initiatives
National Action Plan for
Salinity and Water Quality

The National Action Plan is a joint

initiative of The Australian Government

Department of Agriculture, Fisheries

and Forestry and the Department 

of the Environment and Heritage,

endorsed through COAG. It is a joint

commitment of $AU1.4 billion over

seven years by the Australian, state

and territory governments for regional

solutions to salinity and water quality

problems. Investment will be guided

through accredited, regional, integrated

natural resource management plans in

21 priority regions (page 19, 87 and 88).

Natural Heritage Trust

The $AU2.7 billion Natural Heritage

Trust is the biggest environmental,
social and economic sustainability
action program in Australia’s history.
The Trust (a joint program of DAFF
and DEH), is based on partnerships
between all levels of community and
government, and provides funding 
for environmental activities with an
emphasis on on-ground solutions.

Since 1996, more than 420,000
Australians have been involved in

12,000 hands-on environmental
repair projects funded by the Trust.
Native vegetation works have been
undertaken on over 789,700 hectares
of land. As part of this work more
than 31 million seedlings were planted;
39,000 kilometres of fencing was
erected and 32,000 kilometres of
direct seeding lines were sown. A
project on natural sequence farming
is an example of the innovative
approaches being tried (page 23). 

Murray-Darling Basin
Commission and 
Ministerial Council

The Murray-Darling Basin is the most
productive as well as the most heavily
exploited river basin in Australia. It
straddles four states and one territory
and so, for many decades, has suffered
from fragmented and inconsistent
management. The Murray-Darling Basin
Commission (MDBC) was established
in 1988 to coordinate planning and
management activities across the Basin.

The MDBC is overseen by the
Murray-Darling Basin Ministerial
Council (MDBMC), which is made up
of ministers from each signatory
government (the Australian Government,

New South Wales, Victoria and South
Australia). The MDBC is the executive
arm of the MDBMC, advising the
Council and implementing its decisions
with respect to the Murray-Darling

Basin Agreement.

The Integrated Catchment

Management (ICM) Policy Statement

is a commitment by the community
and governments of the Murray-
Darling Basin to manage and use 
the resources of the Basin in a way
that is ecologically sustainable. 
The statement is based on setting 
targets to achieve healthy rivers,
healthy ecosystems and catchments,
innovative, competitive and ecologically
sustainable industries, and healthy
regional communities. Targets for
catchment health – water quality,
water sharing and riverine ecosystem
health – are being set in each major
catchment of the Basin.

Other important initiatives include 
the ‘Cap’ on water extractions within
the Basin and the Living Murray

initiative, which aims to improve the
ecological functioning of the River
Murray by returning up to 500
gigalitres of flow for environmental
purposes (page 21 and 96).

River Murray at Howlong. Image courtesy New South Wales Department of Infrastructure, Planning and Natural Resources. Photograph by Bruce Cooper



Under the Australian constitution,
natural resource management is the
responsibility of the states and
territories, each of which has
adopted water reform processes
suitable for their specific jurisdictions.
These have included various
incentive schemes to develop novel
approaches that include raising
awareness about the importance of
water conservation, methods for
sharing information, providing
incentives for changing behaviour,
supporting community and regional
decision making, and encouraging
technological innovation.

Consistent with the 1994 Water 

Reform Framework, state and
territory governments have retreated
from active management of irrigation
districts and handed responsibilities
to commercial or semi-commercial
operations that have a greater focus
on efficient operations and are more
responsive to the needs of irrigators.
This transfer of responsibility is
regarded as one of the major
successes of the water reforms to
date, with major increases in the
efficient use of irrigation water (see
chapter 4), a shift towards higher-
value crops (‘more crop per drop’),
and a reduction in saline discharges.
State government agencies now 
take a policy, technical assistance,
oversight and enforcement role,
particularly with respect to
environmental and social values.
Some highlights of achievements are
described in the following chapters.

Australian Capital Territory

With 323,000 people, Canberra is by far
the largest city in the Murray-Darling
Basin. The Australian Capital Territory
(ACT) also supplies bulk water to
30,000 people in the adjacent New
South Wales city of Queanbeyan.

Urban water supplies are sourced from
two sub catchments from the upper

Murrumbidgee River, the Cotter River
and Queanbeyan River. From a total
resource of around 465 gigalitres under
the control of the ACT (including
catchments not used for urban water
supply), an average of 63 gigalitres is
taken for urban use, half of which is
returned as highly treated effluent and
reused downstream. Total rural use is
less than 5 gigalitres. Environmental
flows, comprising close to 60 percent
of the total resource, are set aside
before providing for consumptive use.
Environmental flows resulted in a
reduction in safe yield from water supply
storages in the order of 7 to 9 percent. 

Water supply and sewerage services are
provided by a government corporation
(ACTEW) through an integrated water
and energy service company
(ActewAGL) and resource management
and regulation is by a government
agency (Environment ACT).

In June 2002, the ACT Legislative
Assembly unanimously agreed that:

As far as possible, the building of
further water supply dams in the
ACT should be avoided

The water leaving the ACT via the
Murrumbidgee River should be of
no less quality than the water
flowing into the ACT

Adequate flows should be maintained
in the ACT’s waterways to maintain
their environmental values

An ACT Water Conservation 

and Reuse Strategy should be
developed to ensure that the 
water needs of any increase in
population can be met, as far as
possible, within existing resources

The government set a range of
ambitious targets covering the per
capita reduction in potable water use,
reuse of effluent, and the reduction in
the quantity and intensity of
stormwater run-off.

The development of the Think water,

act water Strategy has involved a

collaborative approach across all
relevant agencies (including central
agencies, environment and water
resource management, planning and
urban management, health, cross-
border interests, and the water and
wastewater utility). It has drawn on
extensive expertise from the ACT and
elsewhere, and involved extensive
community consultation.

The strategy will be given statutory effect
as a new water resources management
plan under the Water Resources Act

1998. It will guide day-to-day decision
making by all the agencies involved in
water resource management.

There are encouraging signs for 
the success of the strategy. During 
2003-04, stringent water restrictions
have been in place due to a
combination of the drought and the
2003 bushfires, which reduced the
quality of water in some of the storages
so much that they had to be taken out
of service. The Canberra community
met the challenge and readily met or
exceeded the targeted 40 percent
reduction in consumption (pages 58-59).
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Canberra, the largest city in the Murray-Darling Basin.
Image courtesy of ActewAGL



Western Australia

A number of unique features drive water
planning in Western Australia. The
sheer size of the state, which is larger
than Western Europe, as well as its
diverse climate range, makes a one-
size-fits-all water strategy untenable.
Complementary solutions and initiatives,
tailored to regional circumstances, are
therefore employed.

The Premier initiated a statewide
process with extensive engagement
of industry, community and local
government, culminating in the State

Water Strategy, launched in February
2003. The strategy is founded on the
premise that using water efficiently is
no longer a response to drought.
Rather, it is necessary to ensure a
sustainable water future.

The south-west of Western Australia has
experienced a shift to a drier climate,
and very low rainfall in 2001 and 2002
prompted immediate action to save
water and a fundamental rethink about
water management.

Given that much of the south-west of
the state has good access to shallow
groundwater, the government has
adopted a rebate scheme to encourage
the use of garden bores. Other
strategies include new water-efficiency
measures, targeted financial
incentives, research to identify further
water-saving methods, a review of
irrigated agriculture, and support for
local governments on sustainable water
management. Water reuse is another
priority, with Western Australia planning
to recycle one fifth of its wastewater
for use in parks, gardens and industry.

With its growing population, Western
Australia needs to draw on new
sources of water in a timely manner.
In so doing the state recognises that
the demands of water users and a
variety of ecosystems must be carefully
balanced to ensure a sustainable
water future for all (page 31).

Victoria

The Victorian Government’s dramatic
reform of the state’s water management
includes an extensive behavioural
change campaign, a Green Paper
titled Securing Our Water Future that
proposes a new approach to
sustainable water management and
rebates for water-saving products. The
Green Paper offers more than 80
proposals to change the way Victorians
manage and use water. It will create
opportunities for using recycled water,
rationalise delivery of irrigation water,
change pricing, encourage water
investment through a Victorian Water

Trust, and work towards a healthier
environment by boosting river health.

The government’s Our Water Our Future
campaign is leading urban behaviour
change, teaching simple, household,
water-saving practices in a series of
television, radio and newspaper
commercials. There are incentives for
households to put the tips into practice.
The Water Smart Homes and Gardens
Rebate Scheme is providing reductions
on water bills when householders buy
indoor and outdoor water-saving
products, from mulch to water-efficient
shower roses.

With 77 percent of Victoria’s water used
in agriculture, smarter water use in
irrigation is a priority. Key strategies
include more efficient water distribution
through pipelines, encouraging
higher-value water use.

The Department of Sustainability and
Environment aims to achieve a world-
class water industry, providing high-
quality water and wastewater services.
Victorian Resources Online, hosted by
the Department of Primary Industries,
is the gateway to maps and natural
resources information, including the
state’s ten catchment regions.

continued page 32
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Above: The Kwinana Water Reclamation Plant 
in Western Australia will provide highly treated
wastewater to industrial customers and free up six
gigalitres a year of scheme water for domestic use.

Below left: The Harvey Dam located south of Perth
supplies water for the irrigation industry.

Below right: Situated in Western Australia’s
beautiful scenery of the Darling Ranges, the
Serpentine main dam has a capacity of 137
gigalitres, which makes it one of the biggest
supplying the Perth metropolitan area.

Images courtesy of the Western Australian Government



Government of Western Australia
A paradigm shift in Western Australia
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During the past three years, Western Australia has gone through a

paradigm shift in its attitude to water. Very low rainfall in two

successive years (2001 and 2002) prompted not only water restrictions

in the short term, but a fundamental rethink about water management.

Our Water Future

Western Australia’s State Water Strategy evolved out of extensive consultation to
ensure wide public acceptance. In the short term, gardeners in Perth’s greater
Metropolitan area have supported two-day sprinkler restrictions, saving 45
gigalitres of water, or 20 percent of current demand, for two successive years.

Long term initiatives include:

Improving water use and efficiency in all sectors

Water-efficient household appliances are increasingly becoming the norm
with the focus on reducing per capita consumption by 14 percent per
person per year by 2012. Businesses requiring water licences will need to
provide conservation plans. 

A statewide irrigation review for sustainable water use will identify
opportunities for efficiency gains, pricing mechanisms, possible trade-offs
and new approaches to irrigation in agriculture. A Water-wise on the Farm

education package provides technical expertise to growers.

Government is also co-funding a three-year campaign to implement a
sustainable water management plan with local governments.

Achieving significant advances in water reuse

Currently, Western Australia is disposing of 100 gigalitres of wastewater into
the ocean. The government commits to achieving 20 percent reuse of
treated wastewater in industry, parks, gardens and other schemes by 2012.

Fostering education, innovation and research

The Premier’s Water Foundation promotes and enhances water related research
and development activities within Western Australia. Educational Waterwise

school programs and programs with industry partners have been implemented.

Planning and developing new sources of water in a timely manner

Through integrated resource planning, new water sources are being
introduced, from large, capital projects to innovative, local initiatives.

Protecting the value of our water resources

The government is investing in understanding climate change, salinity and
the complexity of eco-systems.

In Western Australia, using water efficiently is no longer a response to
drought – it is necessary to ensure a sustainable water future.

For further information please contact:

Jos Mensink
Project Director State Water Strategy
Department of the Premier and Cabinet
197 St George’s Terrace 
Perth WA 6000
T 61 8 9222 9832
E jmensink@dpc.wa.gov.au
W www.ourwaterfuture.com.au

Perth citycube compares to the size of 45
gigalitres/year saved through water restrictions

Samson Brook Pipehead Dam, Waroona, Western
Australia. Opened in October 2003, will provide up to 13
gigalitres/year for the greater Metropolitan area of Perth.



New South Wales

The Department of Infrastructure,

Planning and Natural Resources

coordinates and streamlines land-use

planning, infrastructure development

and natural resources management.

The landmark Water Management

Act 2000 draws together all the critical

elements of water management and

provides the platform for an

unprecedented overhaul of water-use

policy. The Act balances the need to

allocate water back to the environment

while giving rural industries the certainty

they need to make long-term business

decisions. Farmers and irrigators will

have secure, well-defined access rights

to water, which they can trade. Trading

of water will help shift water to more

efficient and productive agricultural uses.

These new access rights will be backed

by water-sharing plans developed by

local communities and will set long-

term rules for water trading.

Water sharing plans (pages 97-98)

set a hierarchy of rights for access 

to water, giving priority to the

environment, then to urban supply,

then extraction under access licence.

Separate plans were developed for

regulated rivers, unregulated

tributaries and groundwater – a total of

36 plans across the state. Catchment

blueprints have been developed to

integrate all natural resource planning,

including water sharing and regional

vegetation plans. The blueprints will

provide direction and purpose to

achieve catchment targets and will be

further developed and implemented

through the newly appointed

catchment management authorities.

Tasmania

Tasmania has significant opportunities

for further development of water-

dependent industries, especially

agriculture. The Water Development

Plan for Tasmania identifies strategic

initiatives to manage and develop the

state’s valuable freshwater resources

in partnership with the private sector.

The Freshwater Conservation

Ecosystem Values Project ensures

that development proposals do not

have an impact on key ecosystem

values. CAR (comprehensive, adequate

and representative) principles are

used to ensure protection of threatened

species, wetlands and estuaries. 

The project is funded by the state

(over $AU1 million) in partnership 

with the Australian Government

under the National Action Plan for

Salinity and Water Quality.

During 2003, guidelines were developed

for granting new water allocations

under the Water Management Act

1999. The guidelines provide an

equitable approach to granting new

winter water allocations, principally

allocation for dams, while protecting

the rights of existing users and the

health of rivers and estuaries.

Applications for the construction 

or modification of dams in Tasmania

are assessed and determined by 

the Assessment Committee for Dam

Construction (ACDC), an expertise-

based statutory body. During 2002-03,

the ACDC approved 160 permits for

dam works.

Hydro Tasmania, the state’s major

supplier of electricity, is licenced for over

15,000 gigalitres of water, the largest

allocation in Australia. A memorandum

of understanding between Hydro

Tasmania, the Tasmanian Farmers and

Graziers Association and the Tasmania

Department of Primary Industries,

Water and Environment establishes

procedures for rapid transfers of water

between Hydro Tasmania and irrigators.

Environmental flows for the Mersey
River and Cataract Gorge have been
established through collaboration
between Hydro Tasmania, government
agencies and community stakeholders.
A process of water management review
has been applied in the South Esk,
Great Lake and other catchments.

Hydro Tasmania’s King River Power
Development won the International
Hydropower Association’s (IHA) Blue
Planet Prize for outstanding technical,
environmental and economic
performance in a hydropower
development in 2001. The candidates
for the award were assessed and
reviewed by the IHA and UNESCO’s
International Hydrological Program.

Stream flows, salinity and water quality
are being monitored in real-time by
telemetry in 34 of Tasmania’s prime
agricultural catchments, and
information made available to the
community through the Internet.
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Above: Lake Burbury. 
Image courtesy of Hydro Tasmania



Queensland

The water-reform process is aimed 

at improving the efficiency and

effectiveness of water services, both

rural and urban. Water management

planning considers all water use by

agriculture, industry, households, 

and the environment.

The Queensland Water Act 2000

underpins an integrated package of

reforms that reflects the COAG Water

Reform principles (pages 19-20).

Water Resource Plans (WRP)

are prepared with the community 

and stakeholders to identify water

allocation and management issues

within river catchments. Once

finalised, WRPs are implemented as

resource operations plans that allow

water trading as a key benefit to

water users. The Queensland

Department of Natural Resources,

Mines and Energy regularly monitors

the implementation of the plans and

reports annually.

The Rural Water Use Efficiency

Initiative (page 122) is a partnership

between industry and government 

to improve the use and management

of available irrigation water and the

competitiveness, profitability, and

environmental sustainability of

Queensland’s rural industries.

Adoption programs help farmers to

achieve best practice in irrigation

water management on their properties,

and to plan farm water storage. The

programs are managed by rural

industry organisations: Canegrowers,

Cotton Australia, Queensland

Dairyfarmers, and Queensland Fruit

and Vegetable Growers.

Land and Water Management Plans

have been introduced to ensure the
use of additional water for irrigation
does not cause land or water
degradation either on- or off-farm.
These plans, when approved, have 
a life of up to ten years.

In October 2000, many of the
existing dam and channel 
operations for irrigation water
supplies were separated from the
Department of Natural Resources,
Mines and Energy and transferred 
to SunWater, a new government-
owned corporation.

South Australia

The Water Resources Act 1997

provides the statutory powers and
structure for the management of
water resources. The State Water

Plan provides strategic directions for
the sustainable use and management 
of the state’s water resources. 
The Department of Water, Land and
Biodiversity Conservation is
responsible for the policy and
management of South Australia’s
natural land and water resources.

Eight catchment water boards
manage water resources through 
a range of licences and permits and
prepare water allocation plans for 
the major irrigation areas. A Natural
Resource Management Board will
streamline the administration of the
Natural Heritage Trust and the
National Action Plan.

Salinity is a major challenge facing
South Australia. Initiatives include
Directions for Managing Salinity in

South Australia, August 2000, and
the South Australian River Murray

Salinity Strategy 2001, as well as 
on-ground works such as salt
interception schemes for reducing
saline groundwater flows from irrigation
districts along the River Murray.

South Australia has made substantial
improvements in the efficiency of
distribution and use of water in the
irrigation industry. Initiatives include:

A water-trading website

Upgrading infrastructure from
open channel to piped supplies

Adoption of volumetric water licences
and metered water use by 2005

Undertaking rehabilitation
programs for leaky artesian wells

Innovation and developments in the
treatment and reuse of wastewater
include: 

Implementing volumetric and 
load-based pricing for the 50 largest
sewage dischargers in the state

Upgrading sewage treatment
plants to tertiary treatment levels

Reducing nitrogen levels
discharged to the sea by 60 percent

Reusing 19 percent of wastewater
in the Adelaide metropolitan area

The Watershed Protection Office
was established in 2000 to coordinate
the programs of the many state
government agencies involved in
ensuring high-quality drinking water
from these catchments. With demand
for water in Adelaide predicted 
to grow over the next 20 years, 
a Water Proofing Adelaide Strategy

is being developed to identify options
for sustainable water management
for Adelaide (page 47).
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In Australia, community interest in
water policy has been stimulated by
radio and television documentaries,
and newspapers and journals such
as The Australian and The Land. For
example, over 900 website hits were
recorded following broadcast of the
documentary Sold Down the River

by ABC television’s Four Corners
program. Governments at both state
and national levels have reacted 
to this grassroots interest with
encouragement and legislation that
enables industries and communities
to become actively involved in
decision making.

This devolution of responsibility has
occurred at several levels:

Local groups and the Landcare

movement have been empowered,

primarily through the Natural Heritage

Trust program, to propose local

projects for funding, such as

streambank restoration, soil erosion

control, and tree replanting. The

program has been remarkably

successful in bringing groups

together to take responsibility for

improving their local environments

(pages 28, 87-88)

Catchment-level boards or authorities

have now been established in most

states as part of the water reform

process. Their tasks are to draw up

water and catchment management

plans and strategies, develop and

administer the rules for water sharing

in their regions, and represent their

catchment’s interests at state level.

(pages 83, 92-94) 

Urban authorities, as well as rural

groups, are taking a holistic,

nation-wide view of water

management and watershed

protection. For example, the Sydney

Catchment Authority’s catchment

area has been audited and the SCA

has invested in research to trace

the sources of pollutants using

isotopic tracers (pages 65, 89). 

In Perth, where city water supplies

depend partly on groundwater from

a shallow aquifer, the Gnangara

Mound, a coordinating committee 

of local community representatives,

land management agencies and

scientists has been established with

support from the Water and Rivers

Commission. The committee will

consider competing public and

private water and land-use needs

Regional and local decision making

Above: An area within Sydney’s drinking water
catchments. Image courtesy of Sydney 
Catchment Authority
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Water reform and innovation in Australia
is supported by a diversity of research
agencies and universities as well as
learned academies and professional
associations. While individual scholarship
and fundamental research is
encouraged in the universities, most
work is now conducted in teams that
are often cross-disciplinary, and in
partnership arrangements with industry,
business and communities. Research
brokers, research consortia, consultants,
non-government organisations,
professional associations and
networks also make important
contributions to water innovation.

Bureau of Rural Sciences

The Bureau of Rural Sciences (BRS)
provides scientific advice to policy-
makers, including its main client DAFF.
It is recognised for innovations that
include the national catchment
classification of groundwater flow
systems, and salt mapping using
airborne geophysics for the National
Action Plan for Salinity and Water Quality.
International projects include an irrigation
feasibility study in Argentina (page 137).

Australian Bureau 
of Agricultural and
Resource Economics

The Australian Bureau of Agricultural and
Resource Economics (ABARE) is an
independent applied economic research
agency that works with industry and
government to provide stakeholders in
Australian industry with up-to-date public
policy analysis and commodity forecasts. 

Research and 
development corporations

Land & Water Australia (LWA) funds
research and development that will help
maintain Australia’s natural resource
base. The corporation is a statutory
body, one of 14 research and
development corporations and one

council within the DAFF portfolio. One of
the specific, commissioned, research
and development programs funded
by LWA is the National Dryland
Salinity Program. The main program
is organised through a matrix of five
research arenas and four integrating
themes. The themes are: 

Perceiving and valuing 

Living and managing 

Learning and understanding 

Organisation and governance

Arenas include:

Improving sustainability in primary
industries

Managing Australian river landscapes

Managing vegetation in rural
landscapes

Future landscapes and compatible
industries

Cross-cutting activities –
understanding, tools and
methodologies to guide development
of integrated approaches to
natural resource management

The Rural Industries Research and

Development Corporation (RIRDC)

brokers research in the development

of new industries and improved

agricultural production systems. Like

LWA, the corporation is a statutory body

within the DAFF portfolio. RIRDC is

also a partner in the National Dryland

Salinity Program.

The National Dryland Salinity

Program is managed by LWA, and

supported by a consortium of state

agencies and organisations including

RIRDC, the National Land & Water

Resources Audit, the Murray-Darling

Basin Commission, the Grains Research

and Development Corporation, and

CSIRO. The five-year program is

researching the causes and effects of

dryland salinity, ways to encourage

salinity management, new production

options using saline resources, and

management of saline landscapes.

Research, education and partnerships

PREDICTING GLOBAL WARMING
AND CLIMATE CHANGE

B
O

X
1.
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CSIRO Atmospheric Research, one of the world’s leading global warming research
groups, has developed the DARLAM model for predicting the extent of global
warming and climate change. The CSIRO works closely with the Australian Bureau
of Meteorology to collect data on changes in southern ocean temperatures and
salinities, using both ships and drifting sensors that automatically transmit their data.
The two organisations also jointly operate the Cape Grim Baseline Air Pollution
Station, which is part of the worldwide baseline for collecting data on atmospheric
temperature and pollution, and the High Performance Computing and Communications
Centre. The latter contains a number of supercomputers for modelling climate change.

The Cape Grim station has now collected over twenty-five-years of data on
greenhouse gases – one of the longest and most important such data collections
in the world. This data show conclusively that the concentrations of carbon
dioxide, the main greenhouse gas responsible for global warming, have risen by
10 percent over that period.

The output from the DARLAM global model is used to drive a series of more
local models that can predict the effects of global warming on the water
resources of specific regions within Australia. The data are used by agencies 
and farmers for planning.



Australian Bureau 
of Meteorology

The Bureau provides a range of

weather, climate and hydrological

services to help better manage

Australia’s water resources and to

provide advice to policy makers, water

managers, emergency managers and

farmers from a national to regional level.

The Bureau also undertakes a range of

consultative services, nationally and

internationally. Bureau scientists are

among international leaders in

meteorological research including

research to understand global warming

and climate change (page 35, 62, 85).

Environmental Research
Institute of the Supervising
Scientist (ERISS)

ERISS focuses on environmental
pollution and wetland ecology and
management in the tropics, and
Australia’s responsibilities under the
Ramsar Wetlands Convention. Studies
include the effects of climate change
on wetland habitats, and remote
sensing and monitoring through links
with the Japanese and European
space agencies. The Director, Dr Max
Finlayson, chairs the Ramsar Wetlands
Convention’s Scientific and Technical
Review Panel.

Cooperative Research
Centres (CRCs)

The Australian Government contributes

approximately $AU145 million per

annum to support 64 CRCs, of which

about a dozen have substantial

programs in water. Several CRCs –

Catchment Hydrology, Freshwater

Ecology, Coastal Zone and Waterway

Management, Water Quality and

Treatment, and Environmental

Biotechnology – are members of the

Water Forum (page 37). 

The CRC for Plant-based Management
of Dryland Salinity has brought
together 284 researchers in seven
ambitious programs. Targets include:

To develop perennial plant-based

farming systems that reduce

groundwater recharge to 10 percent

of that from annual crops and to

have these systems adopted on

eight million hectares of land 

within fifteen years

To develop farming systems

suitable for salt land that will

restore productivity on three 

million hectares to 75 percent 

of that from undergraded land

Several CRCs – Sustainable Rice

Production, Irrigation Futures,

Australian Cotton, and Viticulture –

focus on production of agricultural

commodities and irrigation water-use

efficiency. Further information on these

centres and on the CRC for Irrigation

Futures is provided in Chapter 4.

The CRC for Landscape

Environments and Mineral Exploration

leads research on salinity mapping

and hazard assessment.

The CRC for Desert Knowledge 

is a consortium of Aboriginal

organisations, industry and

government agencies. Desert regions

comprise one third of the world’s

land surface and have one sixth of

the population, so offer considerable

market potential for Australian

experience on culturally sensitive

wealth creation in arid regions.

Australian Research
Council (ARC)

ARC administers and funds a range

of programs for university-based

researchers. They include:

Discovery – a basic research

program research

Linkage – more applied research in

partnership with industry, agencies

and communities

Linkage International – supports

research fellows from France,

Germany and Korea to work 

in Australia

Special Project Funding for the

Learned Academies – includes

two scholarly reviews: Transition to

Sustainability with the National

Academics Forum; and a timely

recent analysis WATER: The

Australian Dilemma with the

Australian Academy of Technological

Sciences and Engineering

ARC Centres of Excellence – 

the Australian Centre for Land 

and Water System Dynamics at

the University of Melbourne and

the Australian Centre for Plant

Water-Use Efficiency at the

Australian National University

A network program that will bring

together university researchers and

Cooperative Research Centres

Blackbutt leaf. Image courtesy of CRC for Plant-based Management of Dryland Salinity
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CRCs Water Forum
Researchers putting the water industry in front

These CRCs explore the science and

management of water-related issues

in Australia. Their research interests,

and therefore those of the Water

Forum, cover the entire water cycle. 

The alliance enables the CEOs of

these Centres to respond collectively

to national policy agendas such as

the COAG Water Reforms, and to

inform public and scientific debate on

national water issues. It makes

possible a coordinated approach to

R&D which avoids duplication and

optimises public and private

investments in the water industry. 

Innovative and integrated products

and knowledge are the expected

outputs of studies run by the Water

Forum CRCs. An example is a new

project set up by the CRC for

Catchment Hydrology and the CRC

for Water Quality and Treatment. It is

devising models that water managers

will use to assess the amounts of

pathogenic materials and natural

organic matter entering streams from

catchments, so they can evaluate the

treatability of the water.

The Coastal and Catchment

Hydrology CRCs are jointly assessing

characteristics of riverside vegetation

zones, to find out if they can stop soil

components such as nitrogen from

entering rivers.

Collaboration between the CRCs for

Freshwater Ecology and Catchment

Hydrology has produced practical and

modellable insights with which

managers can minimise the impacts

of urban stormwater on the health of

urban streams. Another joint project

is examining the rehabilitation of

sediment-filled rural streams. 

The Water Forum offers a prestigious

Young Water Scientist of the Year

Award each year. A winner is chosen

from candidate postgraduate

students of water science. The

finalists are at the leading edge of

water sector research. 

The award highlights the role of these

CRCs in educating the next

generation of excellent scientists,

informed policy makers and

regulators, and outstanding industry

managers. It also demonstrates the

breadth and relevance of research

encompassed by the Water Forum.

The CRCs Water Forum is a national water-industry focused network of Cooperative Research Centres (CRCs). It
comprises the CRCs for Catchment Hydrology; Coastal Zone, Estuary and Waterway Management; Freshwater Ecology;
Environmental Biotechnology (formerly Waste Management and Pollution Control); and Water Quality and Treatment.

The River Murray in South Australia – efficient water
resources management is a key issue for the future
of Australia. Photograph by Andrew Tatnell

For further information please contact:

mooki.canberra.edu.au/waterforum

The CRC for Catchment Hydrology
www.catchment.crc.org.au

The CRC for Coastal Zone, Estuary
and Waterway Management
www.coastal.crc.org.au

The CRC for Environmental Biotechnology
www.ebcrc.com.au

The CRC for Freshwater Ecology
freshwater.canberra.edu.au

The CRC for Water Quality and Treatment
www.waterquality.crc.org.au



38 Managing Australia’s water for the future

The Australian Government
Department of Education,
Science and Training (DEST)

DEST provides about $AU1.5 billion
per annum for basic research.

The International 
Centre of Excellence

The International Centre of Excellence
in Water Resource Management has
recently been awarded by DEST to a
consortium of WATER Australia. The
Centre plans to integrate the best
expertise across training, education,
research, industry and government
organisations throughout Australia
and apply this to the specific needs
of targeted international communities.
Partners are:

Deakin University, Victoria

Flinders University of South Australia

University of Adelaide

University of Central Queensland

University of Newcastle

University of South Australia

TAFE SA

Centre for Groundwater Studies 

Cooperative Research Centre 
for Water Quality and Treatment

CSIRO Land and Water

South Australian Research and
Development Institute (SARDI)

Department of Water, Land 
and Biodiversity Conservation,
South Australia

Department of Employment,
Further Education Science and
Technology, South Australia

United Water International Pty 
Ltd and its international parents
Thames Water Ltd and Veolia Ltd

SA Water Corporation, including
the Australian Water Quality Centre

AITEC Corporate Education 
and Consulting

There are fifteen other associates
(contact: Professor John Lovering,
Chair; Professor Graeme Dandy,
Interim Director, University of Adelaide).

Universities

All universities are members of the

Australian Vice-Chancellors’ Committee,

but also form their own consortia.

The great and established research-

intensive universities (Group of Eight)

comprise The Australian National

University, The University of Melbourne,

Monash University, The University of

Sydney, The University of Adelaide, The

University of Queensland, University of

New South Wales, and The University

of Western Australia. A group of five

form the Australian Technology Network

– Curtin University of Technology,

Queensland University of Technology,

RMIT University, University of South

Australia and University of Technology,

Sydney – and are distinguished by

their emphasis on links with industry.

Other newer universities are developing

links to regional Australia. They include

Charles Sturt University, La Trobe

University, James Cook University

and University of Western Sydney

(page 63). 

Most universities provide specialist

administrative units for research and

development (page 40-41).

CSIRO 

The Commonwealth Scientific and

Industrial Research Organisation

(CSIRO) conducts long-term strategic

research in the national interest. It aims

to combine scientific and business

excellence as a world-class enterprise.

More than 6,880 staff are located at

60 sites in Australia and overseas.

The National Research Flagships, led

by CSIRO, are aligned to the national

research priorities. The Water for a

Healthy Country Flagship aims to

achieve a ten-fold increase in the social,

economic and environmental benefits

from water use by 2025 (page 39).

One node of this program is helping

to provide options and knowledge for

the MDBC’s Living Murray initiative.

CSIRO has also invested in a series of

organisation-wide innovative programs

of Emerging Science Areas. Those

relevant to water include, particularly,

the Social and Economic Integration

Program and Complex Systems

Science Program.

The following CSIRO Divisions

conduct research into water and

natural resource management:

CSIRO Land and Water: Water

allocation and quality, urban water

reuse, land-use options, and

environmental contaminants

(pages 61, 83, 107, 129)

CSIRO Sustainable Ecosystems:

Management of sustainable

agriculture, rangelands and

savannas, tropical landscapes,

and resource futures including

groups specialising in resource

governance, urban and regional

development, and northern

tropical and subtropical regions

CSIRO Manufacturing and

Infrastructure Technology: Urban

water including system design,

integration of sewage treatment

technologies, social issues, water-

use measurement, and techniques

for aquifer storage and recovery

CSIRO Atmospheric Research:

Climate change and variability

CSIRO Plant Industry: Biodiversity

restoration, plant breeding for

improving water-use efficiency

CSIRO Forestry and Forest Products:

Precision plantation solutions for

watershed management

CSIRO Mathematical and

Information Sciences: 

Monitoring and assessment,

environmetrics (statistical

methodologies in environmental

science), remote sensing and

image integration to show maps 

of trends in land condition
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The future of water

Managing Australia’s water resources to meet economic, social and environmental needs is fundamental to the

nation’s future development. As a scarce resource, water dominates much of the natural resources debate, both

nationally and internationally.

Australia’s capacity to deliver the
science needed to underpin policy
reform is world class, but needs
continual improvement if it is to keep
pace with the decisions that water
users and managers make daily. 

The Australian science community
is meeting this challenge with the
establishment of the Water for a

Healthy Country Flagship – a
partnership of leading scientists
and research institutions. A CSIRO
initiative, the Flagship partnership is
expanding rapidly to become an
Australia-wide collaboration that
will develop the technologies and
social systems needed to support
management decisions, and to
ensure Australia gains the maximum
benefits from its water resources. To
achieve this, the Flagship will deliver
much of the science required to
support the implementation of the
National Water Initiative and various
state and regional water resource
strategies founded on the
development and implementation of a
water benefits accounting system.

The Flagship is addressing three major

Australia-wide science challenges:

Better water access – improving

systems for entitlements and water

access rights. How these ‘water

accounts’ might change with

climate variability and altered land

and water use can be predicted

by better understanding the

location of water (surface and

groundwater) in the catchment

Smarter water use – improving

efficiency and productivity for all

water uses. To maximise water

benefits, water accounts are

needed at an intensity of scale

and coverage that will facilitate

economic decisions at suburb,

farm and scheme levels

Systems-based water

management – protecting,

repairing and managing aquatic

ecosystems with management

decisions based on various

ecological scenarios

By responding to these science
challenges, the Water for a Healthy

Country Flagship will deliver
increased productivity and water
efficiencies, thus helping to sustain
rural and urban communities while
ensuring the health of Australia’s
rivers and groundwater systems.

Image courtesy of ©CSIRO Land and Water

For further information please contact:

Colin Creighton 
Director – Water for a Healthy
Country Flagship 
PO Box 2697 Canberra ACT 2601 
T 61 2 6246 5745
F 61 2 6246 4564
E Colin.Creighton@csiro.au
W www.csiro.au



University
The University of Adelaide 
School of Earth and Environmental Sciences
Soil and Land Systems 
School of Agriculture and Wine

The Australian National University

National Institute for the Environment 

Institute of Advanced Studies – Centre for Resource and
Environmental Studies etc

University of Canberra
Applied Ecology Research Group

Water Research Centre

Charles Darwin University
Centre for Tropical Wetlands Management
Centre for Indigenous Natural and Cultural Resource Management

Charles Sturt University
Centre for Rural Social Research
Johnstone Centre for Natural Resources and Society
Farrer Centre for Sustainable Food and Fibre Production

Curtin University of Technology
Agribusiness and Environmental Management

Deakin University
School of Ecology and Environment
School of Environmental Engineering

The Flinders University

Griffith University
Centre for Riverine Landscapes

James Cook University

Macquarie University
Commonwealth Key Centre for Biodiversity and Bioresources

The University of Melbourne
Melbourne Centre for Water Research
Centre for Water and Landscape Management

Centre for Environmental Applied Hydrology

Monash University
Water Studies Centre

Murdoch University
Institute for Sustainability and Technology Policy
Institute for Environmental Science
Remote Area Developments Group
Centre for Organic Waste Management

The University of Newcastle
Centre for Sustainable Use of Coasts and Catchments

The University of New England
Centre for Ecological Economics and Water Policy Research
Centre for Sustainable Farming Systems
Institute for Rural Futures

University of New South Wales
UNESCO Centre for Membrane Science and Technology (UCMST)
Centre for Environmental Modelling and Prediction
Centre for Remote Sensing and Geographic Information Systems
Centre for Water & Waste Technology
School of Civil and Environmental Engineering 

Expertise 

4a, 5

1acd, 2a, 3ab, 4b, 6abcde

1b, 4b, 6a

4c, 5e

4c, 6ae

4c, 6e
1b,7b

1b, 7b
1b, 4bc,6e
4ab, 5, 7b

4a, 7a

4bc, 6ae
3ad

6c

4abc, 6abe

4bc, 6e

4c, 6ae

1abcd, 2ab, 4a, 5, 6c, 7bc
2a, 4bc

2a, 3ab, 4bc, 6a

4c, 5, 6a

7bc
3cd, 4bc
6cd
3bd

1b, 3d, 4c, 6e, 7bc

1abc, 7a
4a, 5
7ab

3cd
2, 6a
6b
3bcd
3bcd, 4b, 6c

Comments
Hosts WATER Australia, DEST Centre of
Excellence in Water Resource Management.
A national research centre of excellence in agriculture,
viticulture, and soil and water management.

Ranked by the US-based Institute of Information
Sciences in the top 100 world wide 
More than 150 staff in research-related fields 

International focus in the Asia Pacific 

Hosts CRC for Freshwater Ecology. 
Freshwater ecology and aquatic biodiversity in
relation to irrigation
Helped develop National Water Quality
Guidelines: endangered species vegetation
assessment and rehabilitation: environmental flows

Specialist in distance education with over 25,000
students in that mode. Located in the heart of the
Murray-Darling Basin. International partnerships
in Malaysia, Sri Lanka, China and India.

Prominent distance education provider. Over 45
staff in three broad themes – industrial water and
waste management; primary industries; and
ecosystems, catchments and society.

Hosts Centre for Groundwater Studies

Hosts the National Tropical Wetland Centre.
Hosts the CRC for Tropical Rainforest Ecology
and Management. Campuses in Singapore and
overseas with 31 institutions in 11 countries.
Member of the Organisation of Tropical Studies, a
US consortium of over 50 universities based at
Duke University.

Melbourne Centre is supported by at least seven
faculties. Centre for Water and Landscape
Management is located at the Dookie campus to
serve the Goulburn Valley in North East Victoria.
Surface and groundwater hydrology and fluvial
geomorphology.

Programs in biogeochemistry, real-time
instrumentation, field flow fractionation, ecological
risk assessment.

Includes application of environmental technologies
to developing countries and urban communities.

International partnerships in South Asia and the
Middle East

Commercial arm – Unisearch.
Links with NASA, European Space Agency,
NASDA (Japan) and the Canadian Centre for
Remote Sensing.
Hosts the CRC for Environmental Biotechnology.
Strong emphasis on Civil and Environmental
Engineering. UCMST is the largest membrane
research group in Australia. Applications include
water production, reclamation and reuse. UCMST
has UNESCO status with satellites in Thailand
and Romania, and international links through
CH2M HILL Australia. 

Table 1.06 Strengths in university research
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University
The University of Queensland
National Research Centre for Environmental Toxicology
Advanced Wastewater Management Centre
Gatton Campus, School of Agronomy and Horticulture

University of South Australia
Centre for Environment Risk Assessment and Remediation
Hawke Research Institute for Sustainable Societies
Urban Water Resources Centre
Water Policy and Law Group

Southern Cross University

University of Southern Queensland
Land Use Research Centre
Wide Bay Centre for Water Research and Training

Swinburne University of Technology
National Centre for Sustainability

The University of Sydney

Australian Centre for Environmental Law
Asian Agribusiness Research Centre
Australian Centre for International Business
Australian Centre for Precision Agriculture
Australian Mekong Research Centre

Centre for Ecological Impacts of Coastal Cities
Research Institute for Asia and the Pacific
Warren Centre for Advanced Engineering

University of Tasmania
Tasmanian Institute of Agricultural Research

University of Technology, Sydney
Institute for Sustainable Futures
Institute for Water and Environmental Resource Management
National Centre for Groundwater Management, UTS

The University of Western Australia
Centre for Water Research
Centre of Excellence in Natural Resource Management

University of Western Sydney
Water Futures Institute and other groups 

University of Wollongong
Faculty of Science – 
Institute for Conservation Biology
Faculty of Engineering –
Sustainable Earth Research Centre
Faculty of Law –
Centre for Natural Resources Law & Policy

Expertise 

3b, 6a
3d
4ab, 7b

3b, 6c
1b
3, 5
1d

4a, 6a, 7ab

1a, 4ab, 6e, 7b
3ad

1abc

1d
4a, 5, 7ac
7ac
4a
1abcd, 3bcd, 4abc, 5, 6a,
7c
3a, 4c, 6e
1a, 4a, 7ac
4c, 5, 6a

4ab

1b, 3ab, 4b, 6c
2, 4b, 6a
6c

3d, 4ac, 6d, 7c
1c, 4bc, 7b

1ab, 3ad, 4abc, 7ab

6e

3abcd

1d

Comments
Hosts the Centre for Integrated Resource
Management

Commercial arm – ITEK Pty Ltd
Specialises in groundwater contamination and
remediation and risk assessment

Hosts the CRC for Sustainable Production
Forestry. Leader in plant breeding for novel
agricultural industries.

Hosts the CRC for Irrigation Futures and the
National Centre for Engineering in Agriculture.

More ARC grants than any other Australian
university for the fifth year running

Water metrics

Partnership with Tasmania Department of Primary
Industries, Water and Environment, and CSIRO
Sustainable Ecosystems.

Hosts the CRC for Plant-based Management of
Dryland Salinity. Leaders in environmental fluid
dynamics hydrogeology and oceanography.
Strong international links.

Linked with Sydney Water Corporation, Sydney
Catchment Authority and other government
agencies, as well as industry and the community.

Leadership of the DEST – funded oz-Aquarec
proposal (with 17 European parties; 3.4 million
Euros) on Integrated Concept in the reuse of
Upgraded Wastewater. 

Research strengths©

1. Water reform and environmental policies
(a) Governance; (b) Social/cultural including indigenous; (c) Economic; (d) Legal

2. The water cycle
(a) Global climate change and variability

3. Urban water
(a) Systems and planning; (b) Epidemiology, toxicology, public health; (c) Drinking water treatment; (d) Sewage and waste treatment, reuse

4. Rivers and catchments
(a) Agriculture (dryland); (b) Integrated catchment management; (c) Rivers, wetlands and estuaries

5. Irrigation

6. Technological support and disciplinary expertise
(a) Water quality monitoring (chemical and biological methods); (b) Mapping and geographic information systems; (c) Groundwater studies; 
(d) Hydrology; (e) Biodiversity

7. Business and collaboration
(a) Innovation; (b) Regional development; (c) International including aid

Table provided by Kathleen Bowmer
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Other research groups

The Australian Nuclear Science and
Technology Organisation (ANSTO)
– specialises in use of stable and
radioactive isotopes to trace
movement of water and sediments.

GeoScience Australia (GA) in the
Australian Government
Department of Industry, Tourism
and Resources – Australia’s
national agency for geoscience
research and geospatial
information including: OzEstuaries
and ACRES, Australia’s principal
earth resources satellite ground
station and data processing facility

The Great Barrier Reef Marine Park
Authority – advises the government
on the care of the Marine Park 

The Australian Institute of Marine
Science – provides underpinning
marine research

The Consortium for Integrated
Resource Management – hosted
by the Queensland Department
of Natural Resources, Mines 
and Energy

The Centre for Groundwater Studies
– hosted by Flinders University

The Australian Water Conservation
and Reuse Research Program – 
a partnership lead by CSIRO and
the Australian Water Association

The National Centre for Tropical

Wetland Research – hosted by

ERISS, James Cook University,

Charles Darwin University and the

University of Western Australia

The National Centre for Engineering

in Agriculture – at the University of

Southern Queensland at Toowoomba

The Centre for Natural Resources

– New South Wales Department 

of Infrastructure, Planning and

Natural Resources

Land and Water Technologies

Alliance – hosted by the Department

of Water, Land and Biodiversity

Conservation, South Australia

SARDI – The South Australia

Research and Development Institute

International aid 

Australia’s expertise in water

resources management is being

made available to developing

countries in the Asia-Pacific region

through AusAID, the Australian

Government development assistance

agency. The Australian Centre for

International Agricultural Research

(ACIAR), CSIRO, WaterAid, and the

Global Research Alliance fund both

policy-based and technical programs

for this purpose.

Professional associations
and networks

Professional associations and consortia

involved in water innovation include the

Academy of Technological Sciences

and Engineering, the Australian Water

Association, the Water Services

Association of Australia (page 47), 

SA Water (page 49), the Irrigation

Association of Australia, the National

Environmental Law Association, and

the Environmental Defenders Office. 

Business consortia include the

Environment Management Industry

Association of Australia, and the

Barton Group.

Non-government organisations 

and partnerships concerned with

sustainability and conservation

include Australia 21, the Nature

Conservation Council, WWF

Australia (formerly known as World

Wildlife Fund and World Wide Fund

for Nature), and the Australian

Conservation Foundation.

Water reclamation plant. 
Image courtesy of Sydney Olympic Park Authority

Summary
Driven by water reforms,

Australian agencies and

organisations are developing

new skills and partnerships 

to ensure that environmental,

social, economic and cultural

considerations are integrated to

develop the most appropriate

systems, whether in urban,

irrigation or landscape sectors.



Chapter 2 
Sustainable urban 
water systems

A substantial reduction in urban

water consumption has been

achieved over the past twenty

years, but future water security is

threatened by population growth,

increased climate variability and

increasing demands for water for

the environment

The Australian Academy of

Technological Sciences and

Engineering has commissioned 

a timely and impressive inventory

on water reuse and recycling

The Australian Water Conservation

and Reuse Research Program

proposes that within ten years, 

the draw on catchments for urban

water can be halved

Australian engineers and agencies

are already working in partnership

with international companies and

developers, developing public-

private partnerships for financing,

constructing and operating

infrastructure

Australian scientists are at the

forefront of research and innovation

in public health through their work

on detection of pathogens and

disinfection methodology, and their

contributions to international

guidelines on risk-based water

quality standards

Chapter 3
Healthy rivers 
and catchments

Returning water to the rivers that

are already over-allocated is a

difficult area of water-reform policy.

Decision-support and river-flow

modelling tools allow transparent

examination of the underpinning

assumptions about river health, 

so that a consensus is more

readily achieved

The Wentworth Group, an

independent group of concerned

scientists and policy makers,

proposed a mechanism for

developing water markets that 

will give greater security to

irrigators while securing water 

for the environment

Cooperative Research Centres

have been particularly effective 

in engaging large numbers of

researchers and industry partners

in finding solutions to complex

landscape problems. The CRC 

for Freshwater Ecology’s

contribution to the Living Murray

initiative and the CRC for

Catchment Hydrology’s 

Catchment Modelling Toolkit 

are outstanding examples

A revolution in land use is 

required if the Australian 

landscape is to be sustainable 

and the growing scourge of 

salinity halted or reversed. The

Natural Heritage Trust and the

National Action Plan for Salinity

and Water Quality engage

communities and regions in 

finding their own solutions

Solutions are expensive and

require the development of new

farming methods and industries.

The definition of the farmers’

obligations, ‘duty of care’, and 

new methods for optimising

investment from public and 

private sources are proposed

Chapter 4 
Sustainable irrigation

Prior to the 1994 Water Reform

Framework water use in irrigation

was increasing rapidly and the

demand for water was predicted

to rise by 66 percent within twenty

years

The reforms introduced

privatisation or corporatisation 

of irrigation districts, water trading,

full cost recovery, irrigator

involvement in decisions and

withdrawal of the government to a

coordinating and supervisory role

As a result, irrigation water-use

efficiency has increased

dramatically, overall water-use has

stabilised, higher-value crops such

as grapes are being grown, and

saline discharges have declined

The funding of a new Cooperative

Research Centre for Irrigation

Futures reflects the government’s

commitment to this sector and the

priority it has given it

Chapter 5 
Fostering an internationally
competitive water industry

Australian capacity and expertise

in entrepreneurial business

investment includes public 

and private partnerships and 

Australia’s commitment to

supporting the developing world

through aid programs

Gateways for access to Australian

expertise are described
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Following chapter highlights
The following chapters profile leading-edge technologies and case studies to illustrate Australia’s capacity across

the water industry. Australian water expertise is built on depth and breadth of investment in science and

technology, and on a growing capacity to provide options and solutions. Some of the highlights are listed below.


