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·~:;;;.. ~v National Water Commission 

Chair 

The Hon Julia Gillard MP 
Prime Minister of Australia 
Parliament House 
CANBERRA ACT 2600 

Dear Prime Minister 

It Is with pleasure that I deliver to you, as Chair of the Council of Australian Governments 
(COAG), the National Water Commission's third biennial assessment of the 2004 National 
Water Initiative (NWI). The report is a comprehensive review of the NWI as required under 
Section 7 of the National Water Commission Act 2004. 

Drawing on the findings of the review, the Commission recommends twelve critical actions to 
reinvigorate the water reform agenda. 

In a continent characterised by a highly variable climate, and in the face of expected climate 
change Impacts, sustainable management of Australia's water Is an enduring national 
imperative. The NWI is a notable achievement in the development of Australia's approach to 
water resource management. It articulated for the first time a nationally agreed, coherent set of 
principles and reform actions for water to achieve optimal economic, social and environmental 
outcomes. Those principles have been shown to be robust and effective over the seven years 
since the NWI was agreed by COAG. It is applauded Internationally as a model for sound water 
governance, for addressing the challenges of cross-jurisdictional management of shared 
resources, and for harnessing the power of markets and price signals to encourage efficient 
water use and investment. 

Achieving sustainable water management is, nevertheless, a long haul game. Experience since 
2004 has shown that implementing water reform Is challenging, resource intensive and 
complex. It requires strong leadership to build and sustain the case for change across affected 
communities and to make difficult decisions that are in the public interest. This Is particularly 
so where rebalancing is required to address historic overallocation of water rights. 

Against this backdrop, the Commission's review has revealed that, to a lesser or greater 
extent, all parties to the NWI have made solid progress in delivering on their reform 
commitments. These efforts are delivering real gains for water users and the environment. 

State and territory governments have, for the most part, provided water users and the 
environment with clear, statutory water access rights and have extended and improved the 
quality of water planning. Where Implemented, water markets and water pricing reforms are 
delivering economic benefits at the individual, business and community level. Environmental 
water management has become an embedded feature of water governance arrangements. 
While Improvement In ecological health takes time and is not yet assured, we can have some 
confidence that Australia is now better placed to protect and sustainably manage water
dependent ecosystems. 

At the Australian government level, an historic investment program nationwide and the 
governance reforms in the Murray- Darling Basin provide an opportunity to achieve a step 
change in sustainable water management. Water recovery In the Murray- Darling Basin Is 
already delivering benefits, although attaining a basin-wide plan to guide long-term 
performance remains a substantial institutional, political and social challenge. 

95 Northbourne Avenue CANBERRA ACT 2601 • Telephone: 02 61 02 6000 • Facsimile: 02 6102 6006 
Email: chloe.munro@nwc.gov,au 

~'-----------------------------------------------------------------~ 
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Despite this progress, the Commission is disappointed that the available benefits of water 
reform have not been fully achieved. Delays and gaps in implementation, less than adequate 
resourcing of the reform effort- partlcular1y In core planning, science and monitoring-and 
examples of ad hoc decisions and backsliding have compromised the gains that Australia's 
citizens and our environment should expect from the NWI. 

The Commission Is particularly frustrated that the stated commitment of NWI parties to make 
substantial progress by 2010 in adjusting all overallocated or overused water systems to 
sustainable levels of extraction has not been met. We also share the disappointment 
expressed to us by many stakeholders that public support for reform actions has often been 
weakened by ineffective engagement and consultation. 

Just as the NWI represented a milestone for water management in Australia, our review has 
found Important areas where a maturing agenda now demands new reform measures. In 
particular, urban water reform commitments In the NWI were limited in scope. A more coherent 
reform plan is required for this increasingly complex and diverse sector, which Is now being 
seen as a central player in the wider context of liveable cities and sustainable communities. 

Changes In water use driven by broader economic developments and government policies 
have led the Commission to recommend a new focus on aligning policy frameworks for water 
management and related areas such as mining and climate change mitigation and adaptation. 
There are also significant opportunities for better linkages between water and natural resource 
management approaches in both planning and Implementation. 

With recent welcome rains across much of Australia, public concern about water security has 
abated, and some of the urgency felt during the early years of the NWI has dissipated. At the 
same time, new developments like coal seam gas demonstrate that the contest between 
different users of water, including the environment, and the challenges of establishing an 
effective management regime are as confronting as ever. The prospect of Increased climate 
variability and the Inevitable return to drought also highlight the crucial need to maintain the 
course on water reform. 

As stewards of the nation's water resources over the longer term, NWI parties have an 
obligation to sustain a commitment to reform and to ensure that public resources for water 
management are both adequate and effectively targeted. The Commission has made Important 
recommendations to COAG to strategically plan and appropriately resource water information, 
science and skills development, and to reinvigorate the mechanics and assessment of the 
COAG water reform work program. 

Leadership by COAG parties collectively and by the Australian, state and territory governments 
individually Is Indispensable. The Commission urges you, and all first ministers In Australia, to 
embrace the recommendations in this report and make sustainable water management a 
proud reality for Australia. 

Yours sincerely 

Chloe Munro 
5 August 2011 
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Executive overview

This report is the third biennial assessment of the implementation of the National Water Initiative (NWI) undertaken by the National Water Commission 
(the Commission). The National Water Commission Act 2004 requires that this assessment be a comprehensive review of the NWI, including 
the extent to which the initiative has improved the sustainable management of Australia’s water resources and contributed to the national 
interest. The report demonstrates significant progress in water reform in Australia, analyses the gains that have been made, and sets out what 
remains to be done so that the nation is well placed to respond to future challenges.

This overview identifies the core features of the NWI, identifies impacts and achievements and presents recommendations for future action.

Australian water reform

The NWI is a commitment by all state and territory governments and the Australian Government through the Council of Australian Governments (COAG). 
It maps out Australia’s water use and management objectives and the actions that each party will undertake. It acknowledges the importance of 
economically efficient and environmentally sustainable water management to Australia. Its principles remain robust and relevant now and into the future.

At its heart, the NWI sets out the basis on which freshwater resources are to be shared to support resilient and viable communities, 
healthy freshwater ecosystems and economic development, especially in the irrigated agriculture sector.

Established through an intergovernmental agreement in 2004, the NWI is a joint commitment to achieve a ‘nationally compatible, market, 
regulatory and planning based system of managing surface water and groundwater resources for rural and urban use that optimises 
economic, social and environmental outcomes’.

The initiative created a coherent and comprehensive framework for the management of Australia’s water resources.

The National Water Initiative

The NWI sets out a number of specific objectives that, when fully achieved, would have a major impact on water management. 
Clause 23 of the agreement states that full implementation of the NWI will achieve:

 + effective water planning: transparent and statutory-based water planning that deals with key issues such as the natural variability 
of water systems, major water interception activities, the interaction between surface water and groundwater systems, and the 
provision of water to achieve specific environmental outcomes

 + clear, nationally compatible and secure water access entitlements: providing more confidence for those investing in the water 
industry through more secure water entitlements; better and more compatible registry arrangements; better monitoring, 
reporting and accounting; and improved public access to information

 + conjunctive management of surface water and groundwater resources: so that the connectivity between the two is recognised, 
and connected systems are managed in an integrated manner

 + resolution of overallocation and overuse: returning overallocated systems to sustainable levels of extraction as quickly as possible

 + clear assignment of the risks associated with changes in future water availability: ensuring that the risks arising from reductions 
in the pool of water available for consumptive use are shared between governments and water users according to an agreed 
framework, to provide investors and entitlement holders with certainty about how changes will be dealt with

 + effective water accounting: providing information on how much water there is, where it is, who has control of it, who is using it, 
and what it is being used for in order to support confidence about the amount of water being delivered, traded, extracted and 
managed for environmental and other public benefits

 + open water markets: removing artificial barriers to trading in water entitlements and allocations, bringing about more productive 
water use and enabling more cost-effective and flexible recovery of water to achieve economic, social and environmental objectives

 + effective structural adjustment: ensuring that water policy, planning and management are facilitating and expediting adjustment, 
rather than impeding it.

These actions, taken together, would achieve:

 + economically efficient water use and related investment that maximise the economic, social and environmental value of 
Australia’s water resources

 + improved environmental water outcomes, including the identification and effective and efficient delivery of water to sustain 
the health of water-dependent ecosystems of waterways and wetlands.
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The NWI was built on a history of Australian water reform, including the 1994 COAG Water Reform Framework. Major elements of the 
1994 agreement included recognition of the environment as a legitimate user of water, the establishment of water markets, and the 
separation of regulatory and operational institutional roles. Those elements remain at the core of the water management framework today.

The concerns that drove the 1994 agreement included environmental degradation, increasing competition for scarce and highly variable 
water supplies, less than optimal governance and pricing arrangements, and a realisation that opportunities to augment supplies, at least 
in inland areas, were limited because few cost-effective, large-scale dam sites remained in regions of high water demand. It outlined a 
set of principles to improve Australia’s water management arrangements, including recognition of the water needs of the environment, 
reforms to water pricing and agreement to develop tradeable water rights.

The decade following the 1994 agreement saw some fundamental shifts in water management, driven as part of Australia’s wider 
competition policy reform agenda. That period revealed, however, that the 1994 principles lacked detailed action commitments, did not 
recognise the need for compatible interstate arrangements, particularly for shared resources, and did not, as a whole, represent a coherent 
framework for water management. As a result, in 2004, COAG decided to refresh the reform agenda by instituting the NWI, recognising 
‘the continuing national imperative of increasing the productivity and efficiency of Australia’s water use and [the need] to ensure the health 
of river and groundwater systems’.

The NWI remains robust and relevant in 2011. Experience since 2004, which has included extremes of wet and dry, has highlighted the 
benefits of transparent, soundly based and adaptive water planning, secure water rights for consumptive and environmental purposes, 
and efficient pricing and markets to drive the most productive use of Australia’s water resources. These fundamental elements of the 
NWI have shown their worth. Experience has also shown there is a continuing need to develop and maintain these instruments. 

The work of the NWI is not yet done. Implementation action has often proved difficult. Only a portion of the potential economic and 
environmental benefits have been harvested. There is a need to improve the way communities are engaged in water planning and the 
implementation of plans. There are opportunities to improve the ways that water plans and regulatory structures respond to variability, 
particularly extremes, while providing water users with confidence to make decisions for their future. Australia’s scientific knowledge of 
water resources and environmental assets and the understanding of the social and economic impact of reform must continue to develop. 
There is room to achieve environmental objectives more efficiently by closely coordinating water management and broader natural 
resource management policies. Existing water management arrangements will continue to be tested by changes in the wider economy and 
developments in the policy environment, including, for example, emerging carbon policy initiatives. We have also found that, in some areas, 
the initiative lacks sufficient clarity about reform directions.

Impacts

The Commission has found that the NWI has delivered significant, tangible benefits for Australia. The initiative has catalysed major 
improvements in water management arrangements, underpinned the speed and direction of reform, and built a broad-based commitment 
to common objectives. It is yet to fully deliver its intended benefits, including the primary goals of sustainable and efficient water 
management. Nearly all of those consulted for this assessment recognise the value of the NWI framework and support its continuation.

The Commission is required to evaluate the impact of the NWI over the seven years since 2004. In doing so, we also considered the 
progress achieved on each of the agreed NWI actions. We assessed the extent to which the NWI has:

 + built a strong and effective operating framework and governance arrangements for water

 + improved the efficiency and productivity of Australian water use

 + improved the environmental sustainability of water management

 + affected regional, rural and urban communities.

While the NWI has had a considerable beneficial impact on water management, the aspiration articulated in the initiative goes much further, 
and water reform is still a national priority. The task described in the NWI is complex, and many of the agreed actions are inherently difficult. 
They require real and persistent political commitment and adequate resourcing over time.
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The deadlines set out in its implementation schedule have largely passed and were perhaps unrealistic when the NWI was signed. 
Many important actions are not complete. Drought has distracted and complicated the implementation effort. Historically high levels of 
investment in water management and infrastructure, particularly at the Commonwealth level, have not always been well aligned with 
reform objectives, and have sometimes appeared to be directly counter to them. Political commitment and leadership have been variable, 
and bureaucratic processes at the COAG level have been slow and lacking in transparency.

Despite these hurdles, overall, the NWI has been a success. It is internationally recognised as having placed Australia at the forefront of good 
water management, and the foundational reform effort delivered so far has positioned Australia to reap significant benefits into the future.

The Commission’s recommendations, which are discussed in the next section, take into account what has been learned from the 
experience so far and address gaps, shortcomings and new issues.

 The review has found that the NWI has had the following impacts.

Governance

 + The NWI has been a focal point for water reform nationally. There have been important statutory reforms in most jurisdictions, 
significant investment by all parties in achieving the NWI objectives and better sharing of information between jurisdictions.

 + Nationally compatible approaches facilitated by the NWI have led to reduced transaction costs and a more transparent investment 
environment.

 + The implementation of NWI commitments has resulted in stronger governance and institutional arrangements with generally increased 
transparency and accountability.

 + The quality and extent of water planning in Australia have improved. The water planning cycle can take up to 15 years, so the benefits 
of improved practice will take time to flow across all regions and plans.

 + NWI-consistent statutory reforms have provided rural water users in most jurisdictions with a more secure and tradeable water asset 
and established a legal basis for environmental water allocations.

 + The NWI principles underpin many of the reforms in the Murray–Darling Basin.

 + Substantial investments by governments in data collection, monitoring and metering are delivering better information to inform the 
decisions of government and water users. There remains a need for continued investment in monitoring capacity and the scientific 
and socioeconomic information base for resilient and adaptive water planning and management.

Productive and efficient use of water resources

 + Water markets are now an important mechanism enabling water in many rural areas to move to more productive and efficient uses. 
The markets have produced positive economic gains at the community, regional and national levels. Water trading has become a vital 
tool for many irrigators in responding to variable water availability and other market factors.

 + Water trading is more streamlined after the removal of many artificial barriers to trade, the facilitation of interstate trade and the 
implementation of better service standards and transaction systems.

 + Surface water in the Murray–Darling Basin is traded in an increasingly mature market, which could still benefit from further reforms to 
improve market dynamics. Outside the basin, and for groundwater systems, improvements can be made to the regulatory infrastructure 
required for trading to develop and grow.

 + Pricing and institutional reforms have been beneficial. Consumption-based and cost-reflective pricing has encouraged more efficient 
water use, although during the recent drought the pricing signal was less significant in urban systems than water restrictions and other 
demand management strategies.

 + The recovery of full efficient costs means that many water businesses are now better placed to fund necessary new investment. 
Independent economic regulation and consumer protection frameworks are improving transparency and accountability while protecting 
disadvantaged customers.
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Sustainable water management

 + The NWI has embedded into water management across Australia the imperative to manage water resources sustainably, to articulate 
environmental objectives more clearly, and to use best available science in decision making.

 + The water plans and environmental management arrangements established under the NWI are improving Australia’s capacity to 
maintain important environmental assets and ecosystem functions and to support economic activity. They have not yet had time to 
deliver fully their intended outcomes or to demonstrate their efficacy over the long term, including during periods of climatic extremes.

 + Governments are using a number of NWI-consistent mechanisms to start to address overallocation or overuse, particularly in the 
Murray–Darling Basin. They have used water markets established under the NWI as an important mechanism to recover water for the 
environment while maintaining the security of water users’ access entitlements.

 + Despite the effort to recover water for the environment in some areas, many water resources are still not being managed sustainably. 
Nationally, there has been disappointingly slow progress in the explicit identification of overallocated and overused systems and in 
restoring those systems to sustainable levels of extraction.

 + There has been some progress across jurisdictions in the development of environmental management institutions and their capacity 
to deliver environmental water. However, accountability for environmental outcomes remains weak. In particular, monitoring capacity is 
often inadequate, the necessary science to link environmental watering with ecological outcomes is generally weak, and there is a lack 
of transparent reporting of results.

Communities

 + NWI-consistent water access entitlements, unbundled from land titles, have created a recognised and valuable business asset. 
Those reforms have increased access to business finance, made investment in water-efficiency measures more cost-effective, 
and had flow-on benefits for rural communities.

 + Reforms delivered under the NWI have helped make irrigation communities more resilient in dealing with changes in water availability 
and economic circumstances. There is evidence that, during the recent drought in south-east Australia, irrigation communities 
remained significantly more viable than they would have been without the reforms.

 + The NWI provided communities with a clear blueprint for reform to which all governments were committed. NWI principles had, 
and continue to command, strong stakeholder support from a wide range of perspectives. However, delays in delivering on NWI 
commitments, inconsistent implementation and poorly managed community engagement processes have weakened community 
confidence in water governance systems.

 + The urban water sector is now more sophisticated in its approach to supply and demand management, and there are examples 
of urban utilities engaging in innovative approaches to integrated water management. These developments have highlighted the 
need for clear objectives to be set for the urban water sector and for the roles and responsibilities of different water agencies to 
be better delineated.

 + Major capital investments have improved the security of water supply in Australia’s urban centres through the augmentation and 
increasing diversity of available supply options, including increased access to less rainfall-dependent water sources. However, there is 
evidence that ad hoc government interventions and policy constraints have undermined community confidence that they are receiving 
value for money services.

 + Australians continue to have access to high quality and safe drinking water supplies in the vast majority of communities. 
Jurisdictions are moving towards best-practice risk-based systems of regulation. The growth of more diverse water supply sources 
and scientific developments demand more adaptive and collaborative approaches to water quality regulation.



The National Water Initiative—securing Australia’s water future: 2011 assessment | Executive overview    7

Headline recommendations

Leadership

1. The National Water Commission calls on the Council of Australian Governments to recommit to the National Water Initiative 
as the guiding blueprint for sustainable water management in Australia and to task the Standing Council for Environment 
and Water to drive these reforms as a priority. COAG leadership is essential to reinvigorate national water reform.

2. All NWI parties must resolve to stay the course on their reform commitments and give priority to delivering the significant 
unfinished actions identified by this assessment. This is critical to reap the full benefits of past efforts and to meet the 
continuing imperative of increasing the productive and efficient use of Australia’s water and ensuring the health of river 
and groundwater systems.

3. Governments around Australia should engage with their constituents to develop a shared understanding of why water reform 
is still vital to build resilient communities, productive industries and sustainable environments.

4. All levels of government should strengthen community involvement in water planning and management, recognising the value 
of local knowledge and the importance of regional implementation, and review institutional arrangements and capacity to 
enable effective engagement at the local level.

A maturing agenda

5. Australia needs a stronger and more contemporary urban water reform agenda. The Commission recommends that COAG 
develop a new set of objectives and actions to provide national leadership for urban water management.

6. Water quality objectives should be more fully integrated into the reform agenda, with better connections between water 
quality and quantity in planning, management and regulation to achieve improved environmental outcomes. There is also 
a need for a more coordinated and structured approach to urban water quality regulation at a national level.

7. Greater coordination of water management and natural resource management initiatives would yield significant gains, 
for example by better aligning the development, implementation and review of water plans and catchment plans.

8. The Commission urges states and territories to review their existing mining and petroleum regulatory arrangements to 
ensure that water resource impacts are addressed explicitly, and that those extractive activities are fully integrated into 
NWI-consistent planning and management regimes.

9. It would be prudent at this stage to analyse the nature and materiality of potential changes to water use as a result of 
climate change adaptation and mitigation initiatives. Water management policies may need to be elaborated to operate 
more effectively in the context of these new initiatives.

Making it happen

10. Evidence-based decision making and good stewardship of Australia’s water assets rely on robust science and socioeconomic 
information. The Commission reiterates its call for a national water science strategy, backed by sufficient investment to 
deliver the required capacity. To support improved water management, the Commission also recommends that water service 
providers and governments state publicly their commitment to resource adequately and implement fully the National Water 
Skills Strategy.

11. Renewed political commitment will require a refreshing of the approach to national reform. The Commission proposes that 
each of Australia’s governments commit to a program of specific actions every three years, based on agreed national priorities 
and jurisdictional priorities underpinned by the NWI commitments, together with explicit levels of resourcing to implement 
the program. In the interests of accountability and transparency, the Commission calls on COAG to recommit to oversight 
of water reform progress by an independent assessment body.

12. The Commission urges COAG to consider a new approach to incentives to encourage the delivery of nationally significant 
water reforms.
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The reforms agreed in the NWI have delivered substantial improvements in the way Australia manages its water resources. However, this 
biennial assessment shows that there are areas where implementation can improve, and new challenges have arisen. The Commission’s 
twelve headline recommendations reflect the reality that wise stewardship of Australia’s water resources remains a national priority.

Concerted leadership and commitment for the long haul are required to realise the full benefits envisaged in the NWI. At the very least, 
this demands the resolve of all Australian governments to deliver on their outstanding commitments and to nourish real engagement with 
their communities. We also urge COAG to seize this opportunity to address emerging challenges that have become apparent since 2004. 
There is a pressing need to make sure that water reform aspirations are embedded in and aligned with other closely related national policy 
agendas—primarily natural resource management, regional development, urban planning and climate change.

We also propose a new suite of incentive mechanisms, together with necessary investments and assessments, that we see as essential 
to regain and sustain water reform momentum in the years ahead.

Leadership recommendations

Recommitment to the NWI

The NWI is at a key point in its implementation. Realising the full benefits of past efforts and investments requires not only the completion 
of current business, but a refreshed approach to reform to mitigate emerging risks and take advantage of emerging opportunities.

The continued standing of the NWI through changes in political leadership and governments at the federal and state levels is in itself 
a significant achievement. It reflects both the broadly accepted value of the framework and continuing evidence of the need for full 
implementation of the agreed reforms. That need is highlighted by potential impacts of climate change on water availability.

Reform requires leadership—to set goals and visions, to communicate the benefits of reform, and to make difficult trade-off decisions 
that are in the public interest but may have adverse consequences for some parties. Above all, political leadership is required to maintain 
resourcing over the long life of the reform process among competing priorities, and to stand firm in the face of the short-term political 
cost of measures such as implementing cost-reflective pricing.

Consultations for this assessment revealed a broad call for a political recommitment to the water reform framework embodied in the NWI. 
Advocacy by political leaders for the framework and the benefits of reform is essential to community understanding of, and support for, 
individual reform actions.

Water management is undeniably complex, affects many people and takes time to do well. Original stakeholder support for the NWI was 
based on the total package of reform—to back away from any of the main elements of the framework is to undermine the value of the 
total package and breach the compact that underpins it. The NWI has been used by leaders as a reference point to guide actions at the 
national, state, regional and local levels to get the best environmental, social and economic results. The sequencing of reform actions is 
important, and the overall effectiveness of the framework is compromised if significant elements are left out.

Community engagement is a cornerstone of NWI implementation. Governments and the water industry understand how NWI reforms will 
produce public benefit, but this not always well understood by communities and affected individuals. It is becoming increasingly apparent 
that the compact has not been cemented. The response to the 2010 release of the Guide to the proposed Basin Plan highlighted the 
fragility of community understanding and acceptance of water reform.

There is a need to rebuild a strong compact with the Australian public to implement water reform.

Recommendation 1

The National Water Commission calls on the Council of Australian Governments to recommit to the National Water Initiative as the 
guiding blueprint for sustainable water management in Australia and to task the Standing Council for Environment and Water to 
drive these reforms as a priority. COAG leadership is essential to reinvigorate national water reform.
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Delivering the remaining NWI commitments

Where NWI commitments have been delivered, the Commission’s review has demonstrated clear benefits to individual water users, 
communities and the environment. Under the NWI, governments agreed to complete all reform actions by 2011, with the exception of the full 
removal of barriers to trade in the Murray–Darling Basin. Many NWI actions have progressed considerably and are now embedded in water 
management. However, the review has also shown that a number of significant commitments have not been met consistently across the 
country. The review has identified priorities for improvements in practice as well as evidence of reversals of reforms that need to be arrested.

The key areas include the following:

 + Western Australia and the Northern Territory have yet to enact NWI-consistent water management legislation. Water users in those 
jurisdictions do not benefit from clear and secure NWI-consistent water access entitlements and statutory planning processes.

 + While there has been a substantial increase in the coverage of NWI water plans across the country since 2004, there remains a need 
for water plans to articulate how decisions about objectives have been reached, how plans will respond to extreme events, and how 
trade-off decisions about economic, social and environmental objectives have been addressed. Plans also need to make more effective 
provisions for managing water during periods of extreme climate variability.

 + A core NWI commitment is to return all overused and overallocated surface water and groundwater systems to sustainable levels 
of extraction. Many NWI parties remain reluctant to identify overuse and overallocation explicitly. The mechanisms used to manage 
systems that appear to be at or above full allocation are often short term and put at risk the capacity to manage change into the future. 
The Commission is deeply disappointed that this core commitment has not yet been fully delivered.

 + The Murray–Darling Basin Plan and its implementation will be a critical test for water reform and Australia’s ability to manage water in 
a variable climate. This first basin-wide plan is a historic opportunity to address overallocation and overuse in an iconic system that is 
also the most important agricultural region of Australia. Success requires strong leadership in the face of difficult decisions to balance 
economic, social and environmental outcomes. Managing the impacts of change will demand coordinated policy and actions that go 
beyond the scope of the Basin Plan or the remit of the Murray–Darling Basin Authority.

 + Jurisdictions have not fulfilled their commitments to manage water interception effectively. Water interception outside NWI-consistent 
entitlement and planning frameworks poses an increasing challenge to the integrity of water management. Without a concerted 
effort by NWI parties to incorporate all significant interception into water plans, the water reform framework is compromised and 
the confidence that water entitlement holders have in the security of their rights risks being eroded.

 + Our analysis of environmental water management has found that there has been material improvement since 2004 in the security 
of environmental water, stipulated as rules codified in water plans or as entitlements for the environment, and in the recovery of water 
for the environment. However, there is a lack of clarity about the responsibility and accountability for environmental water management 
decisions—a function of both the large number of institutions often involved in those decisions and limited public reporting arrangements.

There is also little effective monitoring of the ecological results of environmental watering. Important gaps in knowledge about ecosystem 
responses to watering need to be filled.

 + As a consequence of the NWI, there has been increased recognition of the cultural values of water resources and advances in the engagement 
of Indigenous Australians in water management. Most jurisdictions have established consultative mechanisms intended to engage 
Indigenous people in water planning. For our own part, the Commission has established the First Peoples’ Water Engagement Council.

Nevertheless, the full intent of the NWI parties’ commitments on Indigenous interests in water has not yet been achieved. Many water plans 
do not consider Indigenous cultural values and economic development, leaving the cultural and economic expectations of Indigenous 
Australians as an unmet demand on the water system.

 + Pricing and institutional reforms have been major components of the national water reform agenda since before the NWI. Reforms 
under the initiative have provided market signals to water users to encourage the economically efficient use of water, improved the 
service standards and viability of water service providers, and encouraged more efficient investment. However, those reforms have 
been inconsistently implemented across Australia; there remain continuing examples of policy or government interventions that have 
weakened or reversed reforms.

Our recent report, Review of pricing reform in the Australian water sector 2011, found that changes in the water sector, particularly in 
urban areas, provide governments, regulators and water businesses with opportunities to implement water pricing that reflects the dynamic 
value of the resource, to respond to differentiated customer preferences and to build a more competitive institutional framework.

The development of water markets in the Murray–Darling Basin and to a lesser degree elsewhere in Australia has contributed significantly 
to the productive and efficient use of water and helped irrigators and their communities manage severe drought. An assessment by the 
Commission of factors affecting the development of water markets, Strengthening Australia’s water markets, has identified opportunities 
to improve existing markets, along with measures needed to develop emerging markets.
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 + The extent and accuracy of water metering have improved through the implementation of NWI commitments, but extending metering to all 
significant water users will require considerable ongoing effort. Accurate metering is essential to protect the integrity of water management 
systems and to ensure that water planning and allocation are based on sound information about consumption. We continue to support the 
ultimate objective of universal metering. Implementation should be prioritised on the basis of cost-effectiveness, the level of demand 
for water and the potential contribution of metering to compliance and resource management activities.

 + The NWI highlighted the importance of sustainably managing the whole water resource, including groundwater. Quantifying surface 
and groundwater connectivity and aligning their management is unfinished business in most jurisdictions. Unless otherwise established, 
it should be assumed that all surface and groundwater systems are connected.

 + When fully implemented, the draft National Framework for Water Compliance and Enforcement should ensure confidence in these 
arrangements. The Commission strongly supports its implementation and a broader commitment to adequately resourced compliance 
mechanisms that recognise the value of water and the third-party impacts of illegal water extraction.

Recommendation 2

All NWI parties must resolve to stay the course on their reform commitments and give priority to delivering the significant unfinished 
actions identified by this assessment. This is critical to reap the full benefits of past efforts and to meet the continuing imperative 
of increasing the productive and efficient use of Australia’s water and ensuring the health of river and groundwater systems.

Community engagement

Throughout this assessment, community and industry stakeholders delivered a consistent message about a lack of ownership in the rural 
reform agenda. They feel that local knowledge of local systems is ignored, and that trust in government processes has been eroded. 
There is concern that decisions that directly affect water entitlement holders are not always being made at the most effective or efficient 
level in the complicated landscape of water management.

Even in urban communities, concern is emerging that decisions made in recent years to manage the supply–demand balance have lacked 
transparent and robust processes, and may impose unnecessary costs into the future.

Water reform will probably always be contentious, and requires community consultation that genuinely engages with people. Failure to 
communicate the case for reform effectively, or to demonstrate its benefits, results in anxiety in affected communities and undermines 
political and social commitment to change.

The NWI reflects the imperatives for national compatibility of water management arrangements, for a strategic, coordinated approach 
to managing interconnected water systems, and for the coordinated implementation of reform actions under the NWI. However, those 
imperatives need not hinder real community engagement in planning and implementation, or eliminate the knowledge and resources of 
local institutions and communities as inputs to management decisions. Local knowledge and engagement can potentially deliver innovative 
solutions and much better coordination.

The Commission welcomes the call by the Chair of the Murray–Darling Basin Authority to strengthen the involvement of local communities 
in the design and rollout of the Basin Plan and related government programs. NWI parties should review institutional arrangements and 
capacity at a local level to ensure that they are effectively channelling local input into decisions that must be made at broader regional, 
state or national levels and to allow delegated responsibility for matters that are most effectively managed locally. We believe that more 
local delegation is most likely to be appropriate in the management and implementation of water plans, and that a stronger role for natural 
resource management bodies may be beneficial, within the context of agreed national, state and basin-level water management objectives.

The draft NWI Policy Guidelines for Water Planning and Management articulate nationally agreed principles for water planning. They include 
stakeholder engagement as a fundamental principle, stressing the need to identify and engage with stakeholders early and to produce clear 
explanations for decisions. While the draft guidelines set out principles, state and territory legislation and policies dictate current practice, 
which varies considerably from one jurisdiction to the next.

Some stakeholders have told us that they have been confused and frustrated by the wide range of organisations responsible for different 
aspects of the water reform agenda. The roles of different players have not always been clearly defined. There will always be many 
institutions involved in water management, but everyone—communities, governments and water managers—would benefit from greater 
clarity about roles, objectives and accountabilities.
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Recommendation 3

Governments around Australia should engage with their constituents to develop a shared understanding of why water reform is 
still vital to build resilient communities, productive industries and sustainable environments.

Recommendation 4

All levels of government should strengthen community involvement in water planning and management, recognising the value of 
local knowledge and the importance of regional implementation, and review institutional arrangements and capacity to enable 
effective engagement at the local level.

Recommendations for a maturing agenda

The urban sector

The NWI includes principles for urban water reform, a recommitment to cost-reflective pricing, strategies to improve water-use efficiency 
and initiatives to create water-sensitive Australian cities. However, the Commission’s previous biennial assessments observed that the 
urban reform commitments are limited in scope. They do not give adequate guidance on the appropriate urban water reform agenda.

To provide such guidance, we recently published Urban water in Australia: future directions and a series of related, more detailed analyses 
of pricing, competition and water quality regulation. The Productivity Commission has been undertaking a parallel inquiry into Australia’s 
urban water sector.

The urban water sector has benefited greatly from institutional and pricing reforms, including those set out in the NWI. Those reforms are 
a platform for addressing many challenges, including climate variability, climate change, rapid population growth, rising costs and ageing 
network infrastructure.

The recent severe and prolonged drought revealed the limitations of the reforms made so far. Initial responses focused on water conservation 
campaigns and demand-management programs, combined with increasingly severe and prolonged water restrictions. The unforeseen duration 
of the drought led governments to take control of planning and investment in conditions of great urgency. Those interventions were marked 
by stop–start policies and hurried planning with little transparency and community and customer engagement. While no city ran out of water, 
there were a number of close calls, and the response imposed significant financial and non-financial costs on customers, the community, 
water businesses, taxpayers and the environment. The response to the drought severely tested political commitment to the NWI and dented 
consumer confidence in the reform agenda.

In the urban water sector, there are ongoing inadequacies in:

 + the definition of water security objectives

 + institutional roles and responsibilities for supply–demand planning and investment

 + the way policy and regulatory instruments, such as pricing, water restrictions, demand management regulation, artificial policy barriers 
and government subsidies, are used in combination to manage the supply–demand balance

 + planning assumptions, tools and processes, including planning based on long-term averages rather than on the extremes of variability.

We believe that there is now a need to establish a national urban water reform agenda that better reflects contemporary understanding 
of the sector. Our consultations during the urban future directions project found divergent sectoral and community views about key issues 
in urban water. Governments should establish clear and coherent objectives for the urban water sector as a whole, and for the institutions 
that make it up.

We suggest that the sector’s objective should be to provide secure, safe, healthy and reliable water-related services to urban communities in 
an economically efficient and sustainable manner. Specifically, the sector should understand the long-term interests of all water consumers 
and meet their needs through the efficient use of system assets and investments in those assets. It should ensure that its operations are 
managed cost-effectively and in line with community expectations and defined obligations. It should also enhance its contribution to more 
liveable, sustainable and prosperous cities in which broader social, public health and environmental benefits and costs are clearly defined 
and assessed, and in which customers or other parties are willing or explicitly obliged to pay for the outcomes.
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In the Commission’s view, governments should commit to developing an urban water sector that is more resilient, flexible, efficient, 
transparent, accountable and customer-focused. They should ensure that service providers, regulators and other parties have clearly defined 
accountabilities, which align with specified roles, functions, resourcing and funding. Governments should also amend policy settings to allow 
an efficient portfolio of supply and demand measures to emerge and evolve over time, without direct and ad hoc government intervention.

There are opportunities to improve service delivery and develop a greater focus on customers by fully implementing reform commitments 
to improve the transparency of decision making and independent economic regulation, by using pricing to promote economic efficiency, 
by pursuing better engagement with consumers in planning decisions and by providing new opportunities for utilities—or new competitors 
—to provide customers with more innovative service options.

We believe there is also a need for greater clarity about the role water service providers should have in contributing to ‘water sensitive’ 
or ‘liveable’ cities. Opportunities to deliver integrated urban water cycle solutions and adopt water-sensitive urban design mean that 
water planning is integrally linked to urban planning. Many urban water service providers are ‘ahead of the policy game’, and are working 
innovatively to contribute to a liveable cities agenda. However, institutional arrangements are generally not clear about the role of the 
sector in decisions about broader public and environmental amenity services, how to trade off between the costs and benefits of those 
services, and who should pay for them.

Recommendation 5

Australia needs a stronger and more contemporary urban water reform agenda. The Commission recommends that COAG develop 
a new set of objectives and actions to provide national leadership for urban water management.

Water quality

The NWI was designed mainly to address water quantity, rather than quality, and contains few actions aimed at maintaining or improving 
quality. The relationship of the NWI with water quality regulation and policy, such as the National Water Quality Management Strategy, 
has been unclear. The emphasis on quantity and water sharing was understandable in the drought that followed the signing of the NWI 
in 2004, but water quality is a significant and obvious gap in an integrated approach to water management today.

The NWI does not specify quality as a fundamental characteristic that should be recognised in water planning and property right arrangements. 
Nevertheless, water quality is as important a consideration in water management as volume, location and timing. Contemporary water 
management requires a recognition of the interactions between quality and quantity and the potential economic uses of water of differing quality.

Water quality depends not only on specific regulatory actions to address point-source impacts, but on wider natural resource management 
policies and investments to improve the quality of inflows across catchments. For example, achieving desired environmental outcomes 
in urban and rural catchments depends not only on the size, timing and duration of environmental watering, but on the quality of 
flows. Access to economically important groundwater sources can also be compromised by poor water quality, for example through 
cross-contamination between aquifers, the introduction of pollutants, or saline intrusion. Environmental interventions may be more affordable 
with a better mix of quality and quality targets.

In the urban water sector, Commission reports have shown that the regulation of water quality, public health and environmental impacts is 
not cost-effective and creates barriers to integrated water management. While the regulatory arrangements governing urban water quality 
(such as the Australian Drinking Water Guidelines) have served Australia well in the past, and drinking water is generally safe and of a very 
high quality, there is room for improvement.

Wastewater treatment and disposal standards can be overprescriptive, input focused, and set without adequate consideration of the costs 
they impose. There is a need for greater clarity about regulatory obligations, which have resulted in differing interpretations and conflict 
between water service providers and regulators. This is particularly so in relation to environmental protection. Frameworks for water quality 
regulation, particularly for integrated water management, are jeopardised by insufficient and diffuse technical expertise and inconsistent 
approaches to their implementation. A recently released Commission Waterlines report, Review of urban water quality regulation in Australia, 
proposes options for improving urban water quality regulation.
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Recommendation 6

Water quality objectives should be more fully integrated into the reform agenda, with better connections between water quality 
and quantity in planning, management and regulation to achieve improved environmental outcomes. There is also a need for a 
more coordinated and structured approach to urban water quality regulation, at the national level.

Interaction with other policy agendas

The high-level objectives of water reform interconnect with many other facets of government, including agricultural policy, regional development, 
natural resource management, land-use and town planning.

On the ground, programs and policies deriving from different areas of government can work well together, but gaps, overlaps and inconsistencies 
can also lead to unintended and undesirable results. This is particularly the case where new frontiers are being opened—for example, measures 
to address climate change or the rapid growth of a new extractive industry.

The Commission believes there are significant benefits to be gained from more effective coordination of water management with related 
areas of policy. Equally, there are also real risks from a failure to coordinate.

All states and territories have water plans and catchment management plans of some sort. The two planning mechanisms have different 
purposes but they overlap—both include provisions to maintain or improve the condition of freshwater aquatic ecosystems.

Protecting and improving freshwater aquatic ecosystems is a complex management task, often requiring a series of coordinated actions. 
For example, protecting low flows to preserve in-stream habitat may be ineffective if that habitat is destroyed by cattle or sheep. The most 
cost-effective options for achieving the environmental objectives of water allocation plans may lie in a combination of on-ground natural 
resource management measures and water regimes, with less impact on irrigation-dependent communities than water recovery alone.

The Commission supports a closer integration of water allocation plans and catchment plans by improving the alignment of existing processes, 
without at this stage identifying any need for major changes to institutions or legislation. In partnership with the New South Wales Government 
and Hamstead Consulting, we have developed principles for aligning water allocation and catchment plans that could be adopted, with local 
variations, in any Australian jurisdiction.

Recommendation 7

Greater coordination of water management and natural resource management initiatives would yield significant gains, for example 
by better aligning the development, implementation and review of water plans and of catchment plans.

While much of the focus of the NWI and of water reform has been on the balance between agricultural water use and the water needs 
of the environment, in some parts of Australia other water users are significant. However, those users are not always fully integrated into 
NWI-consistent planning, entitlement and management arrangements.

Clause 34 of the NWI recognises that there may be special circumstances in the minerals and petroleum sectors that require specific 
management arrangements outside the scope of the NWI. We have previously expressed concern that this exemption has been applied 
as the norm, not the exception.

Secure access to water is as important for the extractive industries as it is for other water users. The extraction of water is often also a 
necessary function of those industries, particularly the burgeoning coal-seam gas sector. Some features of water usage in the extractive 
industries are not shared by other users, such as:

 + the impact on groundwater or surface water resources of dewatering or water activities that are a part of the extractive operation, 
which can be substantial in the context of the water system as a whole, involve significant uncertainties about predicted impacts, 
and create risks for third parties

 + the introduction into the consumptive pool of water (treated or untreated) from previously unused sources

 + a capacity to make productive use of water resources of differing quality.
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There have been welcome steps in most jurisdictions to regulate the mining sector’s impact on water resources, both for new developments 
and to regularise historical exemptions. The full integration of this sector into the planning and management frameworks remains 
incomplete. Exemption mechanisms continue to operate in some jurisdictions, and further work is required to manage dewatering and 
the cumulative effects of mining activities. In the Northern Territory, mining effectively remains outside water planning and entitlement 
frameworks, and in Western Australia major mining developments can still be facilitated through arrangements that override water regulation. 
Nationally, there remains room for better engagement of the mining sector in water planning and more effort to develop mechanisms, 
such as water markets, in those parts of Australia where the sector is a significant user of water.

The coal-seam gas sector is quickly emerging as a significant component of the economy in key regions of Queensland and 
New South Wales. The co-production of water during extraction presents risks for sustainable water management in those regions, 
because of the volumes involved and the uncertainties associated with predicted impacts.

Both Queensland and New South Wales have made or are making extensive changes to regulatory structures to respond to those risks. 
While reforms in New South Wales are not yet implemented, they appear to be intended to manage water impacts more closely under 
normal water planning and management structures. The extent or impact of foreshadowed exemptions is unclear. Queensland’s regulatory 
reforms strengthen oversight of groundwater impacts but remain outside water planning and management frameworks.

The mining and petroleum sectors are subject to specific sectoral regulatory structures, but those structures are often not well aligned 
with state water management frameworks, which can result in higher compliance costs and suboptimal regulation. Given the importance 
of both good water management and the minerals and extractive sectors for Australia’s future, there is a need for greater coordination 
and alignment of regulatory settings.

Recommendation 8

The Commission urges states and territories to review their existing mining and petroleum regulatory arrangements to ensure 
that water resource impacts are addressed explicitly, and that those extractive activities are fully integrated into NWI-consistent 
planning and management regimes.

Policies and investment decisions involving climate change, energy and water are also intrinsically entwined. Decisions in any of those 
areas can have strong impacts on the others. Climate change mitigation and adaptation policy initiatives have the potential to influence 
water use patterns in parts of Australia, for example through forestry expansion or the introduction of more water-intensive energy 
generation technologies. Investments to improve water-use efficiency or water supply security, such as piping irrigation networks or 
building desalination plants, can increase the energy intensity of water infrastructure.

The policy agendas of climate change, energy and water are currently poorly linked. The principles underlying the NWI—secure water 
entitlements, market-based mechanisms for the release of unallocated water and the use of water markets to reallocate water to 
different uses—provide a solid base for managing the potential for changes in water use arising from adaptation or mitigation initiatives. 
However, the effective operation of those principles is challenged where NWI commitments for planning, entitlements and markets are not 
fully implemented or well developed, or where competing water uses are not subject to NWI-consistent entitlement arrangements.

In some circumstances, such as where water markets are small or relatively immature, or where the impacts of changed water use 
include significant environmental or other externalities, appropriate regulatory solutions may be necessary.

There is a need for improved analysis of the materiality of potential changes to water use arising from climate change initiatives. 
More information sharing between and within agencies dealing with climate change and water management in all jurisdictions will 
be needed to anticipate likely impacts and to ensure that appropriate policy responses are in place.

Recommendation 9

It would be prudent at this stage to analyse the nature and materiality of potential changes to water use as a result of climate 
change adaptation and mitigation initiatives. Water management policies may need to be elaborated to operate more effectively 
in the context of these new initiatives. 
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Recommendations to make it happen

Science, information and skills

The NWI has played a valuable role in improving the knowledge, science and information needed for good water management. As a result 
of significant investments, water planners have a better understanding of the sustainable yield of many of Australia’s most important 
surface water and groundwater systems, much-improved modelling tools, better frameworks for assessing river and wetland health, 
more extensive mapping of freshwater-dependent ecosystems, and a deeper understanding of northern Australia’s water resources.

The Bureau of Meteorology is building an impressive capability to collect, analyse and publish extensive water-related data gathered 
by public and private sector bodies throughout Australia. It is also developing important accounting standards for water resources. 
Maintaining and developing this information infrastructure will be important to the national capacity to understand and manage water resources.

Some shortcomings persist. For example, the understanding of groundwater systems, the ecosystems that rely on them and their 
connectivity with surface water systems is not complete; nor is there adequate capacity to predict the socioeconomic impacts of water 
reform. The Commission is also concerned that there are critical weaknesses in water monitoring networks, particularly for groundwater 
resources, and in the understanding of ecosystem responses to environmental watering.

Investments by the NWI parties in common information resources to support their decision making have yielded improved knowledge 
and tools. With inevitably constrained financial resources, there is a need to maximise returns from investments in science and knowledge 
and to better coordinate between science users and science providers.

Effective adaptive management requires knowledge to be continually extended and broadened, and the application of that knowledge 
in decision making. Investing in new knowledge and ongoing monitoring to support sustainable water management is thus vital. 
However, the investment must be targeted so that it is aligned with decision making needs and priorities, is delivered at the right scale, 
and is affordable.

Currently, there is no national, strategic and coordinated approach to planning and funding science to support water planning and 
management. This has led to a lack of clarity about priority knowledge needs, particularly for future environmental water management. 
There is also an emerging risk of loss of capability to undertake adequate water science noting that many current programs are coming 
to an end.

Investment in water science is a core government responsibility. Investment in water science primarily delivers public good benefits, 
is crucial to governments’ role as good stewards of water resources, and often lacks alternative private sector sources of funding.

We renew our call, made in the 2009 biennial assessment, for the development and implementation of a national science strategy that can 
build effective collaboration and provide the knowledge necessary to support improved water policy, water planning and water management. 
While work has commenced at the COAG level to develop such a strategy, it has been disappointingly slow.

Importantly, any such strategy must include formal structures that regularly bring together water research leaders, water policymakers 
and water managers at the national level. In that way, researchers will be better able to anticipate changing management priorities, 
and policymakers and managers will benefit from the insights of researchers.

The water sector also faces a broad skills challenge. A COAG-initiated national audit of labour and skills in the water sector in 2008 identified 
current and emerging shortages arising mainly from the ageing of the workforce, increased labour requirements and competition for skilled 
people driven by the rapidly growing resources sector. The audit found skills shortages in science and engineering, management, and technical 
and trades areas. The deficit is expected to continue into the foreseeable future.

Building on the findings of the audit, the National Water Skills Strategy and an associated business plan have been developed. The aims 
are to attract and retain skilled staff in the water industry, augment the technical skills base in the industry, improve the training and 
skills support base (particularly for rural water managers), and develop a capacity-building strategy for remote and regional communities, 
particularly Indigenous communities, to build practical skills in water resource management and planning.

The National Water Skills Strategy and business plan are important steps in enabling the water sector to manage what is likely to be 

a long-term skills challenge. However, the implementation of planned initiatives will require greater commitment, including financial 
resources, not only from government but also, importantly, from water service providers. There appear to be opportunities in the urban 
water sector for larger providers to contribute in-kind capacity to help smaller providers establish and develop skills and competency 
requirements and access training.
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Recommendation 10

Evidence-based decision making and good stewardship of Australia’s water assets rely on robust science and socioeconomic 
information. The Commission reiterates its call for a national water science strategy, backed by sufficient investment to deliver the 
required capacity. To support improved water management, the Commission also recommends that water service providers and 
governments state publicly their commitment to resource adequately and implement fully the National Water Skills Strategy.

Refreshing reform machinery

The NWI has provided an enduring focal point for water reform in Australia. It is a coherent and holistic framework for reform in rural water 
use and has provided important reference points for urban reform.

Importantly, the NWI committed its signatories to clear reform actions and a timeline for the implementation of those actions. It also 
established an important mechanism for independent and public assessment of the delivery of reform actions by establishing an 
expert-based organisation—the National Water Commission—and the public biennial reporting process. NWI parties also work together 
on an ongoing program of reform work through COAG ministerial councils, senior officials and water reform committees, and jurisdictions 
have committed to further reform through national partnership funding agreements.

The timeline established in the NWI for the implementation of key actions has expired for almost all actions. This biennial assessment 
report is also the last such report contemplated by the NWI and the National Water Commission Act 2004. However, the program of reform 
actions is yet to be fully implemented, and emerging issues require the development of new action agendas. Our assessment has also 
found that NWI parties are at different stages of implementing key reform actions and, in some cases, have legitimately different priorities 
for their reform work.

Experience since 2004 suggests that the time and resources needed to deliver the NWI reforms were underestimated. We now have a 
more sophisticated understanding of the engagement processes needed for full delivery, and we now know that the data collection and 
analysis requirements of water planning mean that doing things right will demand more time, more resources, or both.

Despite the challenges in delivering a complex reform agenda, the NWI parties have not developed efficient and timely mechanisms for 
collaboration at the national level. For example, COAG has not yet responded formally to the Commission’s recommendations in its previous 
biennial assessment, released in 2009. While some actions have been initiated in response to that report, they have not been comprehensive 
or transparent; nor had they been formally adopted at the time this report was finalised. A delay of that length is disappointing, but not unusual. 
The Commission is not a party to the deliberations of the senior standing committee of water officials that advises COAG. However, we have 
noted that the work of that body is seldom made public in a timely manner, and much of the national-level work it undertakes, and which is 
subsequently endorsed by COAG, often proceeds slowly and only when facilitated by direct Commonwealth funding.

There has also been a proliferation of reporting obligations on state and territory parties to the agreement, beyond the original reporting 
structure outlined in the NWI, and of subsidiary or related agreements with their own obligations. Those requirements sometimes appear 
to have been designed with little regard for the consequential administrative burden on all parties.

Consultations for this assessment revealed a widespread view among NWI parties that there are opportunities for a more strategic 
approach to the ongoing development of the reform work program and reporting requirements. The Commission suggests that NWI parties 
develop triennial reform commitments that reflect agreed national priorities as well as their own specific priorities. Priorities should allow 
for the different circumstances of the states and territories to be incorporated, while still recognising the need for compatible national 
approaches and consistency across shared resources.

New mechanisms need to be established to disclose publicly the future reform commitments of NWI parties, including implementation 
timeframes, and for the independent assessment of the delivery of those commitments. Independent oversight provides an important 
accountability mechanism and promotes valuable public debate about water management. It is also a mechanism for delivering external 
expert advice to governments on emerging issues and provides an opportunity for the strategic review of reform commitments.

We therefore propose that biennial assessments be replaced by a rolling program of strategic reviews of reform implementation and 
outcomes. Such a program would be risk based and developed by an independent assessment body, subject to consultation with NWI parties.

The Commission is concerned that NWI parties have not devoted adequate staffing and financial resources to water management, 
water science, socioeconomic analysis, community engagement, and monitoring, review and accountability mechanisms. In our view, 
some water-related expenditure in other areas, particularly subsidies of urban water infrastructure, might have been better directed to 
these fundamental aspects of water stewardship that only government can undertake.
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At the state and territory level, resourcing of water management agencies appears not to be commensurate with the task at hand. 
Recent budget cuts in some jurisdictions have only widened that gap. Many states have no arrangements to recover from water users 
the costs of water planning and management activities that have private benefit. Where such arrangements exist, however, they need to 
recognise the material public good derived from sustainable water management with appropriate levels of direct government funding.

The Commission calls on NWI parties to commit publicly to resourcing water planning and management when they detail their triennial 
reform commitments.

The NWI was agreed without an associated mechanism of financial incentives or penalties. Previous water reform commitments under 
National Competition Policy arrangements, and more recent intergovernmental agreements, have generally involved such mechanisms. 
In the Commission’s view, the financial incentives created by the competition reform framework were instrumental in driving reform action. 
More recent financial payments directed towards individual projects are much less influential in driving reform, and arguably distract 
attention from the core responsibilities of government.

There is room to reconsider the balance of current Australian Government funding for water commitments, including whether adequate 
funding is directed towards facilitation and incentive mechanisms to promote strategic reform. It is important that funding arrangements 
and reform machinery into the future reflect water’s status as a vital national resource for the economy, the community and the 
environment.

Recommendation 11

Renewed political commitment will require a refreshing of the approach to national reform. The Commission proposes that 
each of Australia’s governments commit to a program of specific actions every three years, based on agreed national priorities 
and jurisdictional priorities underpinned by the NWI commitments, together with explicit levels of resourcing to implement the 
program. In the interests of accountability and transparency, the Commission calls on COAG to recommit to oversight of water 
reform progress by an independent assessment body.

Recommendation 12

The Commission urges COAG to consider a new approach to incentives to encourage the delivery of nationally significant 
water reforms.
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Progress in NWI implementation
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+ Independent economic regulation

+ Pricing principles endorsed
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− Management cost recovery 
 largely unaddressed
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Our approach

This report fulfils the Commission’s obligations under the National Water Commission Act 2004 (the NWC Act) to review the NWI in 2010–11, 
including by assessing:

 + the extent to which actions under the NWI have improved the sustainable management of Australian water resources and have 
contributed to the national interest

 + the impact of the implementation of the NWI on regional, rural and urban communities

 + progress against performance indicators developed by the Natural Resource Management Ministerial Council (NRMMC) in consultation 
with the Commission.

The National Water Initiative

The NWI is an intergovernmental agreement between the Australian Government and the governments of the Australian Capital Territory, 
New South Wales, the Northern Territory, Queensland, South Australia, Tasmania, Victoria and Western Australia that commenced in 2004. 
It sets out agreed actions to improve water sharing and management. The parties agreed to implement the NWI in recognition of continuing 
national imperatives to:

 + increase the productivity and efficiency of Australian water use

 + service rural and urban communities

 + enhance the health of river and groundwater systems by establishing clear pathways to return all systems to environmentally 
sustainable levels of extraction

 + provide greater certainty for investment and the environment

 + underpin the capacity of Australia’s water management regime to deal with changes responsively and fairly.

The primary responsibility for implementing the agreement’s reform agenda lies with the state and territory governments, with support 
from the Australian Government. Initially, oversight was provided by the NRMMC. Responsibility for the NWI was transferred to the 
Standing Council on Environment and Water on 1 July 2011.

The establishment of the Commission arose from the NWI, under which it has a direct role in assisting with the implementation of the initiative, 
assessing progress against reform commitments and advising COAG on national water issues.

The context for this assessment

At any time, a range of factors influence water systems and industries and communities that rely on water. Australia has one of the most variable 
climates in the world, and that variability has a huge impact on the availability of water. Since the NWI was agreed, historically significant climatic 
extremes—droughts and floods—have affected natural systems and communities, testing the robustness of water management systems.

Market factors, including changes in commodity prices and exchange rates, are significant influences on irrigated agriculture and the patterns 
of demand in the rural sector. The Commission has considered such external factors in its analyses for this review.

The Water Act 2007 (Cwth) and the agreement on Murray–Darling Basin reform by basin states and the Australian Government in 2008 
have changed the role of the Australian Government in water management in Australia. The Water Act implemented a range of new 
governance and management arrangements, primarily in the Murray–Darling Basin. Many provisions of the NWI have now been codified 
through the Water Act, particularly in relation to water accounting, trade and environmental management.

Additionally, the Australian Government’s $12.9 billion Water for the Future initiative covers a range of programs and projects. 
Water for the Future has four key priorities:

 + Taking action on climate change

 + Using water wisely

 + Securing water supplies

 + Supporting healthy rivers and wetlands.
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Previous assessments of reform progress

This is the third biennial assessment by the Commission. In our previous assessment, Australian water reform 2009, we found that, 
although good progress had been made implementing agreed water reforms, there remained a number of areas in which progress 
had been disappointingly slow or inadequate. We concluded that sustained effort and resources were required from state and 
territory governments and the Australian Government, and that continued, active leadership from COAG was vital.

The 2009 assessment made 68 recommendations that comprised a program of practical and logical next steps to improve the way 
water is managed in Australia. Some key conclusions and recommendations were as follows:

 + Australia’s agreed water reform framework, embodied in the NWI, meant water reform had progressed better than it would have 
otherwise, despite tough conditions.

 + There was unprecedented attention to water, coupled with unprecedented budgets, especially on the part of the Australian Government.

 + Water trading had proven to be very successful and was applauded internationally.

 + Progress had been made in supplementing and diversifying urban water supplies.

 + Governance reforms in the Murray–Darling Basin were historic and welcome.

 + Buybacks for the environment were a commendable development.

 + Overallocation had still not been dealt with, 15 years after state governments first promised to fix it.

 + Forty per cent of promised water plans were still outstanding, and many others were suspended, caught short by extreme climatic events.

 + There was ample evidence of environmental degradation, but the aims and results of some environmental watering were still unclear.

 + Barriers to water trading were still being imposed by state governments.

 + Irrigators lacked the information, clarity and therefore the confidence they needed for planning and investment decisions.

 + In urban Australia, water restrictions were still widespread and there was continued uncertainty about the security of future water 
supplies in the face of climate change.

 + Interstate conflict over water was continuing, intergovernmental processes were slow, and states lacked adequate policy and 
implementation resources.

The 2009 biennial assessment was provided to COAG parties on 18 September 2009 and publicly released on 9 October 2009. 
COAG has yet to respond formally to the recommendations in that report.

Approach to this assessment

The Commission’s previous assessments measured water reform progress by reviewing progress on agreed individual actions. 
For this report, we have assessed the extent to which the NWI has:

 + built strong and effective water management governance arrangements

 + improved the efficiency and productivity of Australian water use

 + improved the sustainability of water management

 + impacted regional, rural and urban communities.

The NWI sought to make fundamental changes to the governance and institutional arrangements that underpin water management in 
Australia. Chapter 1 assesses whether changes in governance arrangements and improved practices initiated as a result of the NWI 
will improve water management in the long term.

The NWI committed jurisdictions to act to improve the operation of water markets and water pricing. Chapter 2 examines whether those 
actions have resulted, or are likely to result, in increased water-use productivity and efficiency.

Under the NWI, reforms to water management structures sought to ensure sustainable water management and maintain high-value 
environmental assets. Chapter 3 examines whether those goals are being achieved, whether the NWI elements and management 
approach are working or likely to work, and risks that need to be considered.
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Finally, the NWI sought to engage communities in key water planning and management decisions and provide better information and more 
transparency about decisions. Providing communities with access to safe, healthy and reliable water supplies was also an objective of the 
initiative. The signatories acknowledged that water reform would involve some structural adjustment and that some measures to assist 
communities in that process might be needed. Chapter 4 examines the impacts that the NWI water management arrangements are having 
on regional, rural and urban communities.

At the front of each of these chapters, we have provided an illustration charting the key elements under the NWI and highlighting those 
discussed in the chapter.

Parties to the NWI agreed that the NRMMC would develop a set of performance indicators for the initiative. A total of 28 performance 
indicators were agreed in 2008. Under the Act, the Commission is required to assess performance against those indicators.

In our 2009 biennial assessment, we found that many of the indicators were unsuitable for monitoring performance against the NWI. 
We recommended that the indicators be refined to better reflect the intended outcomes sought by the initiative. However, that recommendation 
has not been taken up.

Some NWI parties echoed our concerns about the appropriateness of the indicators in their submissions to the 2011 biennial assessment. 
While we have reported against a greater number of performance indicators for this assessment, we have again identified a number of 
data challenges and indicators that do not effectively measure intended outcomes. Our report against the indicators and more detailed 
discussion of these issues is in Appendix A.

To inform our impact assessments, the Commission has compiled a summary of progress by each of the NWI parties against the action 
commitments made in the NWI. Those assessments are reported in Appendix B.

Information sources

The 2011 biennial assessment drew on public consultation processes, and a range of other data and information sources, including:

 + material provided by NWI parties through formal submission processes and ongoing consultation

 + public submissions

 + publicly available reports

 + studies and workshops commissioned to support this assessment

 + a stakeholder forum held on 17 March 2011.

More detailed information on our consultation process is provided in Appendix C.

Other Commission assessments of progress in implementing water reform have contributed to this review:

 + In 2010 and 2011, under delegation from the COAG Reform Council, the Commission assessed the performance of the Murray–Darling Basin 
state and territory jurisdictions in meeting their reform commitments under the Water Management Partnership Agreements.

 + Fulfilling its responsibility under section 7(2)(f) of the National Water Commission Act, in June 2010 the Commission released a report 
into the economic, social and environmental impacts of water trading in the southern Murray–Darling Basin.

 + In 2010 and 2011, the Commission published work that assessed the impacts of pricing and institutional reforms and considered 
future directions of reform in the urban sector.

 + At the request of NWI parties, the Commission is developing a National Water Planning Report Card for all water systems across Australia. 
The first report card will be completed by the end of 2011 and will document progress on the development and implementation 
of water plans in all water resource systems.





1
Governance
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NWI elements discussed in this chapter
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1 Governance

Summary of impacts

The National Water Initiative (NWI) has been a focal point for water reform nationally. There have been important statutory reforms 
in most jurisdictions, significant investment by all parties in achieving the NWI objectives, and improved sharing of information 
between jurisdictions.

Nationally compatible approaches facilitated by the NWI have led to reduced water transaction costs and a more transparent 
investment environment.

The implementation of NWI commitments has resulted in stronger governance and institutional arrangements with generally 
increased transparency and accountability.

The quality and extent of water planning in Australia have improved. Because the water planning cycle can take up to 15 years, 
the benefits of improved practice will take time to flow across all regions and plans.

NWI-consistent statutory reforms have provided rural water users in most jurisdictions with a more secure and tradeable asset 
and established a legal basis for environmental water allocations.

The NWI principles underpin many of the reforms in the Murray–Darling Basin.

Substantial investments by governments in data collection, monitoring and metering are delivering better information to inform 
the decisions of government and water users. There remains a need for continued investment in monitoring capacity and the 
scientific and socioeconomic information base for resilient and adaptive water planning and management.

The NWI is a shared commitment to improve the way water resources are managed in Australia. To achieve the intended outcomes of the 
initiative, improvements to the clarity, transparency and accountability of decision making and implementation were necessary. That required 
changes to legislation, regulation and policy settings. For example, to improve the economic efficiency of water allocation, water entitlements 
needed to have a statutory basis (as property rights) that was separate from land and land use approvals, and tradeable in a market 
(with willing buyers, willing sellers and a trusted method of conveyance). Similarly, reforms were required to realise improvements to 
ecosystem health and to deliver the benefits of water reform to communities.

Where there is good water governance, people know the rules and they know the roles and responsibilities of the people and institutions 
involved. Many submissions to this assessment acknowledged the NWI as one of the most significant governance reforms in the history 
of Australian water management. Submissions recognised that the NWI is a coherent framework for dealing comprehensively with water 
policy through knowledge support, policy formulation, implementation, and monitoring and evaluation.

The Commission examined the impact of the NWI on water governance arrangements. In particular, we assessed whether, as a result 
of implementing the NWI, the legal underpinnings required for effective, efficient and sustainable water management are in place. 
We also assessed the extent to which the current governance arrangements exhibit the necessary transparency, accountability, consistency, 
efficiency, effectiveness and completeness. In addition, we identified whether further reform in those areas should be prioritised.
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1.1 Water access entitlements

The NWI parties agreed to establish water access entitlements for consumptive use with enhanced security and commercial certainty by 
clearly specifying the statutory nature of those entitlements. NWI-consistent entitlements are exclusive, separate from land, and defined 
as perpetual or open-ended entitlements to a share of the water available for consumption in a given system (NWI clause 25).

Water access entitlement reform is a fundamental building block of the NWI. The legislation needed to create secure, NWI-consistent 
water access entitlements has been enacted in Victoria, New South Wales (NSW), Tasmania, South Australia, Queensland and the 
Australian Capital Territory (ACT), but not in Western Australia or the Northern Territory. States and territories have made good progress in 
creating NWI-consistent entitlements for regulated surface water, but entitlement reform for groundwater and unregulated water is lagging.

See Box 1.1 and Appendix B for further detail on the implementation of NWI-consistent water access entitlements.

Water entitlement reform has made an important contribution to Australia’s establishment of a system of secure water access entitlements 
and functioning water markets. Those achievements are regarded internationally as groundbreaking water reforms. They are the result of 
a sustained reform effort that began with the Council of Australian Governments (COAG) Water Reform Framework (COAG 1994) and the 
National Competition Policy reforms of the mid-1990s, and expanded under the NWI from 2004.

In work undertaken for this assessment, Marsden Jacob Associates found that the water entitlement reform advanced by the NWI has 
been in the national interest and has broad community support. After detailed consultation, economic analysis and modelling, Marsden 
Jacob Associates concluded that entitlement reform has achieved the fundamental objective of enhancing the security and commercial 
certainty of water access entitlements by clearly specifying the characteristics of the property right, including that it is exclusive; able to 
be given, bequeathed or leased; able to be subdivided or amalgamated; mortgageable; enforceable and enforced; and recorded in reliable, 
publicly accessible water registers.

This has facilitated the operation of efficient markets, created opportunities for trading and reduced the transaction costs of trades, 
which in turn have increased the asset value of water entitlements and stimulated trading in water markets.

Entitlement reform has increased the range of production, risk management and investment opportunities available to irrigators. 
For example, the Commission is aware that some new entrants to the industry are taking advantage of the opportunity to buy land at a 
lower price without water and purchase water (permanently or temporarily) when it is required. This has the effect of lowering entry costs 
for new irrigators. NWI-consistent entitlements also provide previously unavailable opportunities for existing entitlement holders to realise 
the value of their assets.

A separate analysis by Hyder Consulting identified the expectation among stakeholders that positive economic impacts will flow to communities 
from the greater commercial certainty and flexibility associated with statutory water access entitlements:

All other things being equal, greater confidence in the status and tenure of a property right will encourage investment in on-farm 
irrigation infrastructure, machinery and equipment. In addition to broader flow-on effects on the economy, the investment is likely 
to generate greater direct economic benefits to the community in which it is made.

The Commission considers that there are also significant opportunities to extend the benefits the NWI has delivered so far by persisting 
with water entitlement reform—by enacting legislation to create NWI-consistent water access entitlements in Western Australia and 
the Northern Territory, and by including all major water users in the entitlement system.

There would be benefits from extending NWI-consistent entitlements to groundwater and unregulated surface water. While groundwater 
systems can be more complex than surface water systems, there are likely to be cost-effective opportunities to establish groundwater trade 
in more areas across Australia. This requires underpinning entitlement reforms. Demand for groundwater is increasing, while sustainable levels 
of use have been reached or are being approached in many aquifers. In an increasing number of groundwater areas, scarcity and demand 
are likely to be great enough to support the establishment of markets to allocate resources more efficiently.

Finding 1.1

Water access entitlement reform has delivered significant benefits for water users and water management by creating a more secure, 
recognised property right to water. There are opportunities to realise further benefits by extending those reforms, particularly 
through the creation of NWI-consistent entitlements in Western Australia and the Northern Territory.

Prioritisation of groundwater areas and unregulated surface water areas that would benefit from the development of NWI-consistent 
water access entitlements by state and territory governments would enable entitlement holders in those areas to realise the 
benefits of such an asset.
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Box 1.1: Status of unbundling of water rights in Australia

New South Wales. Most entitlements have now been unbundled in New South Wales, consistent with the NWI. Those that remain 
bundled are licences specified under the New South Wales Water Act 1912, which apply mainly to unregulated surface water 
and groundwater. Those licences are tradeable, provided they are not in areas where a water sharing plan has been gazetted 
or is undergoing development. Licences of this type account for less than 10% of licensed water resources in New South Wales, 
by volume.

Victoria. Water rights to regulated river water sources have been unbundled into access entitlements, use licences and delivery 
shares. Groundwater and unregulated surface water licences issued under the Victorian Water Act 1989 have not been unbundled, 
but are tradeable in some areas subject to trading rules. In total, this accounts for around 14% of Victoria’s licensed water resources 
by volume. There are currently no plans to unbundle water rights for unregulated rivers or groundwater. Victoria advises that the 
potential benefits of making this further reform are currently under investigation.

Queensland. Approximately 50% of Queensland’s water resources, by volume, are now managed under a system of unbundled 
access entitlements (referred to as ‘water allocations’), consistent with the NWI. The remaining 50%, which remains bundled, 
is managed under a number of licensing instruments, including interim water allocations and water licences specified under the 
Queensland Water Act 2000. They are not detached from land (although interim water allocations can be relocated in limited 
circumstances) and cannot be traded. Interim water allocations apply to regulated surface water and groundwater and will be 
converted to water entitlements upon finalisation of water resource plans. Water licences mainly apply to unregulated surface 
water and groundwater.

South Australia. South Australia is reviewing the feasibility of unbundling water in its unregulated surface water and groundwater 
systems. Where it is demonstrated to be feasible and of net benefit, further unbundling will be implemented in consultation with 
stakeholders on a case-by-case basis. Commitments have been made to implement unbundling in three prescribed wells areas 
by the end of 2014, and unbundling has been completed in the River Murray Prescribed Watercourse. This accounts for about 
35% of the state’s licensed volume. The remaining water is managed under water licences specified under the South Australian 
Natural Resource Management Act 2004, which are separated from land but remain bundled in other respects. They are tradeable, 
and principally apply mainly to surface water and groundwater resources other than the River Murray prescribed watercourse.

Western Australia. Western Australia has yet to introduce legislation to give effect to water reform commitments and continues 
to operate under a water licensing regime that is not consistent with the NWI. Full conversion to NWI-compatible water access 
entitlements will not occur until legislative changes have been made and a water plan has been developed for each plan area. 
Water licences are issued under the state’s Rights in Water and Irrigation Act 1914. They are unbundled from land but access 
and use remain bundled. They are tradeable, subject to trading rules.

Northern Territory. All water licences specified under the Northern Territory Water Act 1992 are unbundled from land but remain 
bundled in the sense that use and access rights are not separated. Licences in areas covered by water allocation plans are tradeable, 
subject to trading rules. This accounts for approximately 113 licences out of a total of 274 licences. The Northern Territory is currently 
reviewing its Water Act, with a view to making amendments to the legislation that will require all existing licences associated 
with water plans to be converted to NWI-consistent entitlements (that is, unbundled use and access components).

Tasmania. Tasmanian water licences have been unbundled from land. A water allocation may be endorsed on a licence, and the holder 
of the licence is able to transfer the licence, or allocation, or part thereof (allocations under the Tasmanian Water Management Act 1999 
are set on an ongoing basis; they are not analogous to annual allocations commonly made in Murray–Darling Basin regulated systems). 
Licences authorise the holder to take water; they do not cover the use of water, and there is no separate instrument for use 
approval in Tasmania. Section 58 of the Act allows the Water Minister to impose certain conditions on water allocations, but those 
conditions also relate to the taking of water.

Australian Capital Territory. Implementation of unbundled water access entitlements is limited and the rate of future unbundling is 
tied to requests by licence holders for their water assets to be separated from their land, or occurs if the land is sold or transferred.

Source: NWC (2011h), updated.
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1.2 Statutory water plans

NWI commitments include the implementation of statutory water plans for surface water and groundwater systems where water access 
entitlements are issued. Water planning is the central mechanism assisting governments and communities in making water management 
and allocation decisions to meet specific productive, environmental and social objectives. Water plans that have a basis in legislation 
provide certainty to individuals who hold water access entitlements and reduce the risk of arbitrary change.

An NWI-consistent water planning regime:

 + provides a clear and secure basis for water access entitlements and allocations

 + appropriately balances economic, social and environmental considerations, drawing on and using the best available science, socioeconomic 
analysis and community input, including Indigenous representation and Indigenous social, spiritual and customary objectives

 + clearly establishes how to deal with currently overused and/or overallocated systems, thereby helping to return necessary water to 
the environment and ensure environmental and resource sustainability

 + provides an important mechanism for communities to participate in, and develop confidence about, the management of their surface 
water and groundwater resources.

Experience has shown that water planning is a complex process, and is both resource and time intensive. It involves consideration of multiple, 
complex factors, and involvement and contributions from a range of stakeholders. The tension between the information gathering and 
consultation requirements of good planning and the need for timely decisions often adds to the difficulty of an already challenging task.

The NWI provides guidance on the required content, scope and characteristics of water plans (NWI Schedule E), and COAG has expanded 
on that guidance through the preparation of the Draft NWI Policy Guidelines for Water Planning and Management, which elaborate on the 
description of best practice in matters such as community engagement (see Box 1.2).

Box 1.2: Draft NWI Policy Guidelines for Water Planning and Management

In response to the Commission’s 2009 biennial assessment, the national, state and territory water agencies have developed the 
Draft NWI Policy Guidelines for Water Planning and Management. The guidelines are under consideration by COAG, and will sit 
alongside the NWI to provide more detail on its water planning aspects.

Consistent with the NWI, the policy guidelines are intended to be relevant nationally for all water systems. They recognise that 
legislative and administrative arrangements for water resource management differ among jurisdictions.

The guidelines highlight good-practice approaches to planning and management. They are based on the NWI commitments but 
provide more detail about the issues to be considered, including stakeholder engagement; improved transparency, monitoring, 
measuring, metering and reporting; and greater compliance and enforcement.

The objective of the guidelines is to assist all jurisdictions’ water planners, policymakers and interested stakeholders in developing 
and implementing NWI-consistent water planning and management arrangements. The guidelines will also be used as a reference 
to support the National Water Planning Report Card on the status of water plans and their implementation.

The guidelines are not mandatory, and are designed to be improved in the light of experience through the development of case 
studies and tools that address specific aspects of planning (for example, methods to estimate future climate change impacts on 
water resources, to assess surface water – groundwater connectivity and to enable Indigenous participation in planning).

In all jurisdictions except Western Australia, water plans are based in legislation (Table 1.1). Jurisdictional legislation generally specifies 
what plans must contain and how they should be developed, in a way consistent with the NWI. However, the purpose and scope of water 
plans differ across the jurisdictions. For example, they may cover:

 + water allocation and sharing

 + water use, water resource development and structural modification

 + river health (including all impacts of water extraction and land management)

 + total water cycle management.
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Table 1.1: Purpose, scope, extent and regulatory effect of water plans, by jurisdiction
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Table 1.1 continued
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The NWI (clause 38) provides for the state or territory to determine whether a plan is prepared, what area it should cover, the level of detail 
required, the plan’s duration or frequency of review, and the amount of resources devoted to its preparation. The determination is to be 
based on an assessment of the level of development of water systems, projected future consumptive demand and the risks of not having 
a detailed plan.

Given the critical role water plans and planning processes play in improving the water operating environment, the Commission considers 
that at a minimum plans should be prepared for all areas where there is a significant level of demand, or where there is reason to believe 
that the resource or environmental assets are under threat.

The decision making process followed to determine that a plan is not required should be robust. While jurisdictions have advised that they 
have mechanisms in place to determine priority areas for planning, those decision making frameworks and the priorities are not transparent.

It is difficult to assess progress purely in terms of the number of water plans prepared and the areas or water systems they cover—largely 
because of the differing approaches among jurisdictions and the changes in plan coverage that occur over time (for example, when a new 
plan replaces a number of older plans).

Nevertheless, the available evidence suggests that all jurisdictions have made significant progress in preparing and revising NWI-consistent 
water plans, and that the number and extent of plans finalised has increased substantially since 2004 (see Table 1.2), as has the number 
of water systems covered. In addition, further plans are being developed.

See appendixes A (indicators 2.1 and 2.2) and B (clauses 39 and 40) for further detail on the implementation of NWI-consistent statutory 
water plans.

Fortescue River, Pilbara region, WA
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Table 1.2: Extent of water planning 
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To assess the quality of water planning and the content of plans for this report, we reviewed a sample of newer plans completed since 
2009 from each jurisdiction (see Table 1.3) and compared those against the practices we observed in our 2009 biennial assessment. 
We also drew on information gathered as part of our water planning report card project. We focused on several key plan elements:

 + using the best available scientific, economic and social information

 + specification and clarity of objectives

 + monitoring and reporting on outcomes.

Overall, we found that the standard of water planning is improving and that more sophisticated, comprehensive plans are being developed. 
However our assessment found that water plans could be improved further by more clearly specifying and linking measurable objectives, 
and by specifying trade-off decisions, the range of scenarios considered (including extremes), and planned monitoring and reporting programs.

Table 1.3: Water plans reviewed for this assessment 

Jurisdiction Plan

NSW Water Sharing Plan for the Peel Valley Regulated, Unregulated, Alluvium and Fractured Rock Water Sources, 2010 

Water Sharing Plan for the NSW Border Rivers Regulated River Water Source, 2009

WA Draft Gingin Surface Water Allocation Plan (final plan released in April 2011)

South West Groundwater Areas Allocation Plan, 2009

SA Barossa Prescribed Water Resources Area Water Allocation Plan, 2009

Marne Saunders Prescribed Water Resources Area Water Allocation Plan, 2010

Tas. Ansons River Catchment Water Management Plan, July 2010

Draft Sassafras Wesley Vale Water Management Plan, November 2009

NT Water Allocation Plan for the Tindall Limestone Aquifer, Katherine, 2009–2019

Qld Gulf Water Resource Plan, 2007

Gulf Resource Operations Plan, 2010

Logan Water Resource Plan, 2007

Amendment to the Logan Basin Water Resource Plan to include southern Moreton Bay islands 

Logan Basin Resource Operations Plan, 2009

Vic. Northern Region Sustainable Water Strategy, 2009

Draft Western Region Sustainable Water Strategy, 2010

The Commission’s national Water Planning Report Card will consider all water systems across Australia and provide further insight into the 
level of transparency and accountability in water plans. The report card will be published at the end of 2011.

1.2.1 Using the best available scientific, social and economic information

Under the NWI, water plans are required to be developed using the best available scientific knowledge and socioeconomic analyses. 
The information should include descriptions and assessments of the different values of the water, and the water requirements for 
maintaining those values. In addition to consumptive values, non-consumptive environmental and social values are to be included.

Our review found that, for most of the plans in the sample, the relevant jurisdiction had undertaken studies to identify the values associated 
with water-dependent ecosystems and to estimate the water regime required to maintain those values. The rigour of the studies varied 
substantially, from basic desktop assessments to detailed studies involving field work and experts, reflecting a risk-based approach, the level 
of information available and the level of use in the system.
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Very few of the plans included assessments of non-consumptive social values and the water requirements of those values. Of those that 
did, the best example was the suite of studies commissioned for Western Australia’s South West Groundwater Areas Allocation Plan, which 
identified a range of cultural, recreational, tourism, aesthetic and other social values associated with the water resource and estimated the 
water regimes needed to maintain them.

In addition, very few of the plans included robust socioeconomic analysis of their likely impacts on the local and broader communities. 
Although the Murray–Darling Basin Plan is not a water sharing plan in the same sense as the jurisdictional plans assessed for this report, 
the Commission notes that public responses to the Guide to the proposed Basin Plan were also particularly critical of this element.

1.2.2 Clear objective setting and transparency of decisions

The Commission has seen improvement in the processes used in water planning decision making since 2004. However, government 
intervention in the operation of water plans can undermine that progress.

The recent drought put pressure on water resources and on the planning provisions put in place to cope with scarcity, and tested planning 
provisions for low flows. In some instances, the jurisdiction’s Water Minister intervened to suspend or limit water planning provisions to protect 
water supplies deemed essential for consumptive purposes. For example, five water sharing plans in New South Wales were suspended 
(see Box 1.3). 

As the 2009 biennial assessment noted, the Commission considers that actions to suspend plans or to qualify entitlements seriously 
undermine confidence in water plans and water planning. Although it is inevitable that governments will step in when plans break down, 
the likelihood of this happening can be reduced by widening the scope of scenarios considered when developing water plans. Plans should 
be robust enough to cope with a broader range of inflow and storage scenarios. The Commission suggests that each water plan should 
include specific provisions that define the circumstances under which the plan will be suspended or qualified, and the processes for 
returning it to full operation.

Box 1.3: Suspension of water sharing plans in New South Wales

In New South Wales, five water sharing plans were suspended during the recent drought. The plans covered the Lachlan, Macquarie, 
Murray and Lower Darling, Murrumbidgee and Wybong Creek areas.

The suspended water plans were based on average low flows over the previous 10 years. This was thought to be sufficiently 
representative of expected low flows, but the drought was more severe than anticipated and flows were lower than predicted 
extremes. This led to inadequacies in trade-off decisions that were exposed when high-security water could not be delivered 
and priority needs could not be met.

The decision to suspend the plans was taken as an emergency measure, but without any clarity about what the decision would 
mean to users in the medium or long term. Although four of the five suspended plans had been reinstated by July 2011, at the 
time of suspension there was no publicly available information about the timelines of the suspensions or the conditions under 
which the plans would be reinstated.

We also believe there is scope to improve the effectiveness of water decision making by aligning water and catchment planning and 
implementation where they overlap. On the ground, programs and policies deriving from different areas of government can work well 
together, but inconsistencies and failures to coordinate can lead to unintended and undesirable results.

All states and territories have water plans and catchment management plans of some sort. Those mechanisms have different purposes 
but they overlap—both include provisions to maintain or improve the condition of freshwater aquatic ecosystems.

Protecting and improving freshwater aquatic ecosystems is a complex management task, often requiring a series of coordinated actions. 
For example, protecting low flows to preserve in-stream habitat will be ineffective if that habitat is destroyed by cattle or sheep. The most 
cost-effective options for achieving the environmental objectives of water allocation plans may lie in a combination of on-ground natural 
resource management measures and water regimes, with less impact on irrigation-dependent communities than water recovery alone.

We recently completed a project, in collaboration with the New South Wales Office of Water, the New South Wales Natural Resources 
Commission and the Hunter – Central Rivers Catchment Management Authority, to develop and pilot a methodology for achieving that 
alignment (Hamstead 2010). The project demonstrated that alignment is possible without major institutional change. It can lead to better 
outcomes by enabling coordinated action and the sharing of agency resources, processes and knowledge. It can also improve community 
confidence in water plans and the regulatory and investment actions that derive from them.
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Finding 1.2

The standard, quality and extent of water planning have improved across Australia since 2004. However, the following areas 
warrant further effort:

+ Western Australia and the Northern Territory should enact legislation to provide for statutory NWI-compliant water plans 
in those jurisdictions.

+ Greater transparency should be provided about decision making processes used to set planning priorities and make judgments 
about where the level of demand on the resource does not yet warrant a plan.

+ Objectives specified in plans need to be clear and measurable.

+ Plans should be informed by rigorous assessments of non-consumptive social values and by socioeconomic analysis.

+ Plans should be stress-tested for extreme conditions to ensure that they can operate in all foreseeable circumstances, 
and should better articulate the processes to be adopted when unanticipated events arise.

+ Water and catchment management planning and implementation should be more closely aligned.

Box 1.4: Commonwealth water governance reforms—the Water Act 2007

The Water Act 2007 (Cwth), which commenced on 3 March 2008, implemented key reforms for water management in Australia.

The Act:

 + establishes the Murray–Darling Basin Authority (MDBA) with the functions and powers, including enforcement powers, 
needed to ensure that Murray–Darling Basin water resources are managed in an integrated and sustainable way

 + requires the MDBA to prepare the Basin Plan—a strategic plan for the integrated and sustainable management of water 
resources in the Murray–Darling Basin

 + establishes the Commonwealth Environmental Water Holder to manage the Commonwealth’s environmental water to protect 
and restore the environmental assets of the Murray–Darling Basin, and outside the basin where the Commonwealth owns water

 + gives the Australian Competition and Consumer Commission (ACCC) a key role in developing and enforcing water charge 
and water market rules along the lines agreed in the NWI

 + gives the Bureau of Meteorology water information functions that are in addition to its existing functions under the 
Meteorology Act 1955.

In December 2008, the Water Amendment Act 2008 amended the Water Act in order to:

 + transfer the functions of the Murray–Darling Basin Commission to the MDBA

 + strengthen the ACCC by providing for the water charge rules and the water market rules to apply to all water service providers 
and transactions

 + extend the powers of the ACCC to determine or accredit determination arrangements for all regulated non-urban water charges

 + enable the Basin Plan to include arrangements for meeting critical human water needs.

The Water Amendment Act was based on a combination of Commonwealth constitutional powers and a referral of certain powers 
from the basin states to the Commonwealth. The Act passed through the Australian Parliament after the passage of referring 
legislation through the legislatures of the Murray–Darling Basin states—Queensland, New South Wales, Victoria and South Australia.
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1.3 Interception and mining

1.3.1 The effect of interception activities

The NWI recognises that some changes to land-use have the potential to intercept significant volumes of surface water and groundwater 
both now and in the future. The NWI parties acknowledged that those activities—which include farm dams and bores, interceptions 
of overland flows and large-scale plantation forestry—present a risk to the integrity of water access entitlements and the realisation 
of environmental objectives if not subject to some form of planning and regulation. Their impacts tend to be concentrated in particular 
catchments and subcatchments.

The NWI parties agreed that by no later than 2011 existing significant interception activities in water systems that are fully allocated, 
overallocated or approaching full allocation would be recorded, and that new activities would require a water access entitlement. In water 
systems not yet fully allocated or approaching full allocation, significant interception activities would be identified and the amount of water 
they were likely to intercept over the life of the plan would be estimated. For those systems, a threshold level of interception by significant 
interception activities was to be determined, and a water access entitlement for new interception activities would be required if the system 
approached full allocation or if that threshold were met. The NWI commitment leaves it to the parties to determine what is ‘significant’ 
for a given system (clauses 55–57).

A Waterlines report published by the Commission in 2010 (SKM, CSIRO and BRS 2010) provided an initial estimate of unaccounted water use. 
The report found that the total volume of unaccounted water use is potentially equivalent to around one-fifth of the volume of all water 
entitlements on issue (see Box 1.5). 

Eucalypt plantation near Deniliquin NSW

Ar
th

ur
 M

os
te

ad



40    The National Water Initiative—securing Australia’s water future: 2011 assessment | 1: Governance

Box 1.5: Initial estimates of interception activities

The Commission engaged Sinclair Knight Merz, in partnership with the Bureau of Rural Sciences and CSIRO, to develop a national 
interception baseline. The project analysed the available data throughout Australia to estimate the level of development of each 
interception activity. It then estimated the impact of each activity (in terms of the volume of water it intercepts in an average 
rainfall year) at this level of development to establish a likely baseline. It also projected the impact for the years 2015 and 2030.

The project found that the total impact of interception activities in Australia may be in the order of 5600 gigalitres a year (GL/year):

 + forestry plantations: 2000 GL/year

 + farm dams: 1600 GL/year

 + stock and domestic uses: 1100 GL/year

 + overland flows (floodplain harvesting): 900 GL/year.

In a wet year, interception volumes are likely to be even greater; for example, floodplain harvesting may potentially use up to 2600 GL.

To estimate forestry plantation use, the project mapped plantations in 156 surface water management areas. The total plantation 
area in Australia was estimated to be more than two million hectares in 2008, with a median of 4000 hectares per management 
area. The project estimated that the evapotranspiration from existing plantations is 2000 GL/year greater than if this land were 
used for dryland agriculture or other non-forestry activities. In addition, some plantations use groundwater in regions with shallow 
watertables, which may equate to several hundred gigalitres a year of additional water use in existing plantation estates.

To estimate farm dam use, the project used available farm dam datasets. It estimated that the total impact of farm dams nationally 
was 1600 GL per year in 2008, and projected that to increase to 1840 GL/year in 2015.

The project estimated that total stock and domestic bore use in Australia was 1100 GL/year in 2008. It found that the highest 
density of extraction for stock and domestic purposes was in:

 + regions where there is no other available source of water

 + areas where surface water resources have been capped, forcing users to look to alternative water supplies

 + urban centres where water restrictions have caused domestic users to use alternative water sources for garden watering.

Those three characteristics are likely to indicate where future growth in stock and domestic bores may occur.

The project also found that the Great Artesian Basin is the most highly affected region. Stock and domestic bore use in the basin 
accounts for 638 GL/year, or 69% of the total national impact of that activity. However, because of current policy and management, 
the number of stock and domestic bores in the Great Artesian Basin is not expected to increase.

Almost all current floodplain harvesting in Australia occurs in the northern Murray–Darling Basin. The project estimated the total 
volume of floodplain harvesting storages nationwide was approximately 2600 GL in 2008, split mainly between New South Wales 
(950 GL) and Queensland (1625 GL).

The project showed that the impact of interception activities on other water users is more than a simple volumetric change to runoff 
in the catchment. The timing and spatial patterns of changes to water flow need to be considered to understand which particular 
users are most affected. This is because interception activities tend to be focused in particular subcatchments or have impacts on 
particular aspects of the flow regime. Local users in those subcatchments will be most affected, while those who source their water 
from elsewhere will be least affected.

Source: SKM, CSIRO and BRS (2010).
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There has been some progress towards accounting for intercepted water in recent years:

 + In South Australia, a state-wide policy framework for managing the water resource impacts of plantation forests proposes the 
establishment of a forest water licensing scheme that will provide a water allocation for commercial plantation forest managers similar 
to allocations to other licensed water users (DLWBC–DPI 2009). The NRM (Commercial Forests) Amendment Bill 2010 was introduced 
to parliament in November 2010 to allow the policy framework to be fully implemented. In addition, because surface water is a prescribed 
resource in South Australia, overland flow is taken into account in water plans (SA Government 2010). In March 2010, the South Australian 
Government released the Draft Lower Limestone Coast Water Allocation Plan policy issues discussion paper for broad public consultation. 
The paper describes, in detail, how either a forest water licences system or an improved permit system would be applied in this prescribed 
wells area, which contains most of South Australia’s forest estate. No decision can be made about which regulatory instrument will be 
applied until the Bill has been considered by parliament.

 + In Victoria, the Draft Western Region Sustainable Water Strategy explores the impact of land-use change on water resources. 
Recommendations on the management of land-use change will be presented in the final strategy, which is due for release later in 2011 
(Victorian Government 2010). In addition, the Northern Region Sustainable Water Strategy outlines actions to require the registration of 
all new or altered domestic and stock dams in rural residential areas. From 1 January 2011, this will be implemented across the state, 
consistent with the regulations under the Victorian Water Act 1989 (Victorian Government 2010).

 + In the Northern Territory, drafting instructions have been prepared, but not yet ratified, to incorporate NWI commitments on interception 
and climate change in water planning into the territory’s Water Act 1992. The Northern Territory advises that amendments to the Act 
may be completed in 2011 (NT Government 2010).

 + In Tasmania, a water availability and forest land-use planning tool will provide the capability to assess the potential impact of water 
interception by plantation forests. The tool has been used in the development of the draft Ringarooma Catchment Water Management 
Plan. In Queensland, interception activities are recognised in the Water Act 2000. Risks from the impacts of interception are identified 
through water resource plans and managed through resource operation plans. Where identified interception activities are considered 
to be significant, water use is estimated and included in hydrological modelling used to develop the plans.

These developments do not constitute a comprehensive implementation of the commitments made by jurisdictions in the NWI, and the 
interception estimates in SKM, CSIRO and BRS (2010) illustrate the significance of water use that remains outside the water planning 
and entitlements frameworks.

For more detail on jurisdictional progress in addressing interception activities, see Appendix B (clauses 55–57).

Finding 1.3

While some progress has been made, NWI parties have not fulfilled their commitments to bring all significant interception of water 
within the planning and entitlement frameworks. This is a major weakness in current arrangements.

1.3.2 Minerals and extractive industries

Secure access to water is as important to the minerals and other extractive industries as it is to other water users. In its submission 
to this assessment, the Minerals Council of Australia noted that:

Water availability and security of supply is a critical business risk for the minerals industry, which generates a very high economic 
value-add from that use. A study by ACIL Tasman found that the availability of water represents a potential constraint on further 
investment and expansion of the minerals sector at substantial cost to the industry and broader economy in lost production. 
By-and-large mining and minerals processing cannot occur without secure access to reliable water supplies (MCA 2010).

The council highlighted particular concerns about the recognition and integration of the minerals industry in water reform, including the 
lack of representation of the sector and integration of its operations in water planning, and the limited development of water markets in 
regions of importance for the industry.

Historically, the minerals and other extractive industries have often been treated differently to other water users. The NWI (clause 34) 
recognises that the mining and extractive industries may face special circumstances that may require specific management arrangements 
outside the scope of the NWI. The Commission acknowledges that there are some features of the water usage of mining and extractive 
industries that are not shared by other water users.
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In particular, dewatering or other extraction processes can have significant impacts on groundwater and surface water resources in the context 
of the water system as a whole. The level of uncertainty about the predicted quantity and quality of water to be disposed of, the method 
of disposal, and impacts on groundwater and surface water systems in the short, medium and long term can create risks for third parties. 

In all jurisdictions other than the Northern Territory, new mining operations are generally required to acquire water access entitlements or 
a licence to take water for mining operation purposes under the same arrangements as any other user. However, historical arrangements 
mean that some significant mining operations remain outside NWI-consistent water planning and management systems. Such exceptions 
are still permitted through legislation in Western Australia, South Australia and the Northern Territory:

 + In the Northern Territory, under section 7 of the Water Act 1992, mining activity is exempt from all water licence and permit provisions, 
except for the requirement for a licence to dispose of waste underground by means of a bore outside the mining site. Mining is thus 
effectively outside the water entitlement and water planning frameworks.

 + In Western Australia, major mining projects may be facilitated under state agreements. These are contracts between the state government 
and proponents of major resources projects ratified by an Act of the state parliament. They can override any other state legislation.

 + In South Australia, indentures also operate outside water planning mechanisms. They are uncommon, and steps are being taken to 
bring mining operations within planning structures as water plans are developed.

 + In Queensland, negotiations with existing mining companies that hold rights to water under special legislation separate to the Water Act 
have been undertaken in some instances to transition those rights into volumetric water access entitlements consistent with other 
water users. Only one such special arrangement remains in operation (see Box 1.6).

Box 1.6: Addressing historical mining arrangements in Queensland

Queensland’s water planning framework provides for the transition of ambiguous water rights into NWI-consistent entitlements, 
including water rights held by mining companies.

For example, before the Gulf Water Resource Plan and Resource Operations Plan, Mount Isa Mines Limited held rights to take 
and interfere with water as stated in special legislation. Those rights were ambiguous and open-ended, which had the potential 
to undermine the effectiveness of water planning strategies in the Gulf.

Queensland’s Department of Environment and Resource Management worked with Mount Isa Mines Limited to transition the 
company’s water rights into a NWI-consistent arrangement during the development of the Gulf water plans. The company 
recognised the benefits that come with having volumetric and secure water entitlements.

Moving from ambiguous arrangements to clearly defined ones involved more than a water planning process, as the existing 
water rights were legislated in non-water Acts and amendments were required to transition them.

While progress has been made in incorporating mining activities into water planning and licensing regimes, dewatering remains a 
problematic issue and is not dealt with in a consistent manner across jurisdictions. Dewatering presents particular challenges to existing 
entitlement and planning arrangements. In addition to the variable quality of the discharged water, it is difficult to predict or manage 
the volume of water taken, for example, where it affects the safety of the mining operation or to meter the volumes of water involved, 
for example, where water is seeping through the wall of an open-cut mine. These are often difficult to predict and have not previously 
been included in calculations of entitlements and allocations that have formed the basis of the existing water plan.

Water licensing arrangements for dewatering vary across the country:

 + The New South Wales Water Management Act 2000 provides for aquifer interference approvals, however where a mining operation has 
an approval there has been some doubt about whether a water access entitlement is also required. An amendment to the Act in 2010, 
clarifying that such an entitlement is required has not yet commenced.

 + In Victoria, the take of water from the environment is regulated through the Water Act 1989. However, the legislation is not clear 
on whether a water licence is needed for dewatering, and this issue is treated differently in different parts of the state.

 + In Queensland, a licence is required for dewateringin areas where groundwater is regulated. The licence may include a specified 
volumetric limit, which can be difficult to determine depending on the nature of the mining activity and the aquifer properties.

 + In South Australia, licences are issued for net take, allowing for the reinjection of the dewatering water back into the aquifer.

 + In Western Australia, a license is required for dewatering and for extracting water for mining processes. The licenses specify a 
maximum allowable volume of water to be taken over a 12 month period. They are generally issued for five years with a presumption 
of renewal. The presumption of renewal ceases when the mine operation ends.
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Historically, the assessment of the cumulative impact of mining on water resources has been limited. More recently, cumulative effects on 
the environment, including surface water and groundwater systems, are included in environmental impact assessments in all jurisdictions.

Nevertheless, there remain opportunities for improvement, such as:

 + a nationally consistent risk-based approach to the environmental assessment of local and cumulative effects of mining on surface 
and groundwater systems

 + better communication and coordination between agencies involved in planning and approvals to improve decision making

 + nationally consistent water accounting and data collection, storage and sharing protocols.

The Commission considers that NWI-consistent planning and management arrangements should apply to extractive industries wherever 
possible, and that arrangements outside the scope of the NWI as contemplated by clause 34 should operate as an exception, rather than 
a norm. Many jurisdictions, with the exception of the Northern Territory, have made welcome progress in incorporating mining into NWI 
consistent arrangements and negotiating the removal of historic exemptions. Arrangements for dewatering and cumulative impacts would 
benefit from further reform and the sector as a whole should be better engaged in planning processes.

Coal‑seam gas

The coal-seam gas (CSG) sector is developing rapidly in Australia, offering economic and other benefits. The co-production of large 
quantities of water as part of the extraction process presents significant challenges. 

Work undertaken for the Commission indicates that the Australian coal-seam gas industry could extract around 7500 GL of co-produced 
water from groundwater systems over the next 25 years, or about 300 GL per year, based on currently known reserves. In comparison, 
the current total extraction from the Great Artesian Basin is approximately 540 GL per year. These estimates are conservative—other 
industry and government agency projections show a high level of uncertainty about the scale of the impact. Additional water resource 
impacts of CSG extraction include impacts on connected systems that are already fully or overallocated, changes to aquifer structure 
leading to increased inter-aquifer connectivity, and changes to water availability for other users and the environment.

Most CSG activity in Australia has been in Queensland and, to a lesser extent, New South Wales. In both states, the regulation of co-produced 
water is undertaken outside water entitlement and water planning frameworks.

In Queensland, co-produced water is regulated by several different pieces of legislation including the Petroleum and Gas (Production and Safety) 
Act 2004, the Environmental Protection Act 1994, the State Development and Public Works Organisation Act 1971, the Water Act 2000 and 
the Water Supply (Safety and Reliability) Act 2008. Legislative requirements for co-produced water management, including the disposal 
of brine and salt, depend on whether the co-produced water is considered a waste or a resource under the Environmental Protection Act. 
Recent improvements to Queensland’s management framework include the amendment of the Water Act to provide requirements for 
groundwater management in response to CSG operations, and the appointment of the Queensland Water Commission as a central body 
to advise on cumulative impacts of CSG operations in areas of intensive development.

Queensland’s Department of Environment and Resource Management is responsible for regulating the impacts of groundwater extraction 
on groundwater levels and quality, and on groundwater users. It issues environmental approvals for new CSG developments and conducts 
compliance activities in relation to baseline assessments, bore assessments, water monitoring strategies and impacts on springs. 

In New South Wales, CSG developments operate under the Petroleum (Onshore) Act 1991 during the exploration phase. When moving to 
full production CSG activities will require development approval following assessment under the Environmental Planning and Assessment 
Act 1979. Recent amendments to that Act mean that these projects will also still require aquifer interference approvals under the 
Water Management Act 2000. In May 2011, the New South Wales Government implemented a 60-day moratorium on new CSG exploration 
licences as part of transitional arrangements designed to address concerns about land-use conflicts associated with the mining and 
CSG industries.

New South Wales advises that previous arrangements did not address co-produced water directly or provide specific guidance to assist 
decision makers to regulate co-produced water. However, new arrangements under the Strategic Regional Land Use Policy involve the 
development of an Aquifer Interference Regulation to tighten the regulation of mining and petroleum exploration activities. The first 
stage of this regulation, which commenced on 30 June 2011, amended the Water Management (General) Regulation 2004 to require 
water licences for any exploration activity that takes more than 3 ML per year. This removed an exemption that was previously in place. 
The second stage of the regulation will implement an aquifer interference policy, which is currently being developed in consultation with 
the community. These reforms, expected to commence in late 2011, will define exemptions from the need to hold a water licence and the 
need to obtain an aquifer interference approval. They will also give effect to the New South Wales Government’s commitment to ban the 
use of evaporation ponds for the disposal of water taken in petroleum production (including CSG).



44    The National Water Initiative—securing Australia’s water future: 2011 assessment | 1: Governance

The significant uncertainties surrounding the water resource impacts associated with CSG developments demand a precautionary and adaptive 
management approach. The reforms underway in New South Wales appear to bring CSG developments more closely under water management 
arrangements. Foreshadowed exemption mechanisms should be minimised and clearly justified where they are needed. The Commission remains 
concerned about the degree to which the sector remains separate from other water management arrangements in Queensland.

See Appendix B for further detail on how jurisdictions have addressed NWI clause 34.

Finding 1.4

Most jurisdictions have made progress in incorporating mining and extractive industries into NWI-consistent planning and 
management arrangements however, the arrangements for dewatering and managing cumulative impacts remain a challenge. 
The rapid growth and significant potential impacts of the coal-seam gas industry on water resources represent a risk to 
sustainable water management in a number of regions.

1.4 Indigenous water

The NWI is the first intergovernmental water agreement that explicitly recognises the interests of Indigenous people (NWI clauses 25(ix), 52–54). 
All jurisdictions, apart from Tasmania, have explicit processes for community consultation with Indigenous people in water planning. 
These developments are a necessary first step, but the focus should be on:

 + using those engagement processes to more explicitly account for Indigenous water values and requirements in water planning

 + building the capacity of Indigenous leaders to participate in water planning and management, including by recognition of Indigenous 
knowledge of water systems.

In the 2009 biennial assessment (NWC 2009a), the Commission found that:

 + it was rare for Indigenous water requirements to be explicitly included in water plans, and most jurisdictions were not yet engaging 
Indigenous people effectively in water planning

 + water to meet Indigenous social, spiritual and customary objectives was rarely clearly specified in water plans; where those objectives 
were considered, it was often assumed that they could be achieved by rules-based environmental water provisions.

Research conducted for this report found that where assessments of cultural values are made, they usually involve desktop reviews and 
reviews of government databases. In many cases, the assessments are also coupled with the assumption that ‘cultural flow’ values and 
requirements will be identified through consultations on draft plans.

Water planning often relies on individuals representing Indigenous interests. This may not adequately account for Indigenous systems and 
customary laws that dictate a broader base of involvement in decision making. A recent study of Indigenous participation in water planning 
and management (Jackson and Robinson 2009) identified a range of barriers to the effective implementation of the NWI requirements to 
provide for Indigenous access to water resources and include Indigenous representation in water planning. The barriers include:

 + difficulties in achieving appropriate Indigenous representation in local, regional and policy‐level decision making

 + technical difficulties in quantifying Indigenous water requirements

 + the absence of institutions and techniques to enable Indigenous participation in water planning and management

 + a low capacity for collaboration within the Indigenous sector and water planning agencies.

There has been progress in the provision of water for Indigenous use:

 + In Western Australia, assessments of Indigenous cultural values have resulted in groundwater being left in situ in the La Grange 
Groundwater Plan and in the South West Groundwater Areas Allocation Plan.

 + In Queensland, strategic Indigenous reserves have been allocated in declared wild rivers throughout the state, including in Cape York, 
the Gulf of Carpentaria and other inland river systems.

 + In the Northern Territory, a reserve for future Indigenous use has been incorporated in the Tindall Aquifer (Katherine) Water Allocation 
Plan and in draft water plans for the Oolloo Dolostone Aquifer, Daly Region, and the Tindall Limestone Aquifer, Mataranka.

 + In New South Wales, allocations for cultural access licences and commercial access licences are being included in new plans.



The National Water Initiative—securing Australia’s water future: 2011 assessment | 1: Governance    45

In other water systems, even where Indigenous cultural values have been clearly identified in water plans, the identification has 
not generally led to any additional water regime requirements beyond those specified for environmental needs.

To promote more substantive implementation of the NWI commitments to Indigenous access, the Commission established the 
First Peoples’ Water Engagement Council (FPWEC) in 2010. The Commission has also supported a number of projects to assist 
jurisdictions to improve their engagement with Indigenous Australians and develop more effective mechanisms to identify and 
address Indigenous social, spiritual and customary interests (see Box 1.7).

Box 1.7: Indigenous water projects funded under the Commission’s Raising National Water Standards Program

The Commission has invested in assisting the NWI parties and Indigenous communities to improve Indigenous engagement and 
consultation in water planning and management. Specific projects include the following.

Assessing Water Sharing Plan Aboriginal Performance Indicators: In partnership with the New South Wales Office of Water, 
this project is collating Aboriginal information into a central database to inform the development of new water sharing plans and 
reviews of existing plans. Baseline metrics will be developed to evaluate the effectiveness of water sharing plans in providing for 
Aboriginal cultural and commercial water.

Aboriginal Community Engagement and Consultation in Water Sharing Planning in New South Wales: In partnership with 
the New South Wales Office of Water, this project is building Aboriginal capacity to participate in water planning by improving 
understanding of water licensing, identifying specific cultural values and their water requirements for inclusion in all water sharing 
plans, and capturing baseline information.

Developing a Process to Define what Constitutes Cultural Water for Inclusion in Water Planning Policy: In partnership with 
the South Australian Department for Water and the South Australian Murray–Darling Basin Natural Resource Management Board, 
this project is developing a rigorous and accepted process to define the elements that constitute cultural water and establish 
water planning policy that achieves cultural water allocations.

Indigenous Water Resource Management: a Process for Consultation and Engagement for Water Resource Planners: 
In partnership with the Northern Territory Government, this project is developing guidelines and protocols for effective and collaborative 
engagement using the southern Daly River / Port Keats Aboriginal Land Trust region as a model for improved practice in the territory.

Indigenous Community Water Facilitators Network: Facilitators are working actively with Indigenous communities throughout 
northern Australia to build the capacity of the communities to participate in water planning processes undertaken by state and 
territory governments. Facilitators are based in the Fitzroy and Ord River catchments in Western Australia, in the Daly River 
catchment in the Northern Territory and in the Gulf, Mitchell and Wenlock River catchments in Queensland.

Indigenous Water Policy Group: The Indigenous Water Policy Group has been operating since 2006. It provides research-based 
policy advice on water reform initiatives as they affect Indigenous communities and their land holdings and provides advice and 
representation on all matters concerning water resources—including social, economic, environmental and cultural interests—
and assists with the appropriate engagement of Indigenous interests in regional water planning in north Australia.

Identifying tools and processes to capture/articulate Indigenous social and economic aspirations with respect to water 
in Northern Australia: A sub-project of the North Australian Water Futures Assessment is developing knowledge and understanding on 
Indigenous social, cultural and economic aspirations with respect to land and water management and development in northern Australia.

In its submission to this assessment, the FPWEC 2011 noted that:

Aboriginal people face significant impediments to accessing water for economic, environmental and cultural purposes, and these 
impediments vary across jurisdictions and regions. There is also a generally inadequate level of Aboriginal participation in decision 
making relating to water and catchment management, and again this varies regionally.

The FPWEC recommended that Aboriginal people be given greater opportunity to be part of decision making and water planning by:

 + ensuring that they are given enough time to provide input and make decisions within each catchment

 + providing resources to build capacity, including culturally appropriate information about water resource management and planning, 
water infrastructure, water sharing plans, and market trading

 + establishing effective and collaborative partnerships between governments and Aboriginal people, enabling information sharing and 
capacity building

 + allowing adequate time for community consultation, decision making and comment on draft water plans.
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The FPWEC also recommended that Aboriginal people have access to water through special Aboriginal water allocations for purposes 
to be determined by them, including cultural and economic purposes. In particular, it proposed that access be through special-purpose 
Aboriginal economic water allocations from the consumptive pool, and that culturally informed environmental priorities be addressed 
through a separate cultural flows allocation. The FPWEC also proposed the establishment of an Aboriginal water fund or trust that will fund, 
coordinate and facilitate the acquisition and management of special Aboriginal economic water allocations.

The Commission considers that there is significant room for improvement in engaging Indigenous Australians in water planning and 
developing strategies to address their interests. In particular, we agree with the FPWEC that greater effort needs to be made to build 
capacity in Indigenous communities and to incorporate Indigenous traditional knowledge in water management.

We also consider that the allocation of water entitlements to facilitate economic development is a legitimate strategy for contributing 
to the Australian Government’s Closing the Gap agenda. In water systems that are fully allocated, the establishment of a fund to acquire 
appropriate rights could be considered. In systems that are not fully allocated, alternative approaches, such as setting aside strategic 
Indigenous reserves, may be more appropriate.

The Commission is concerned that the establishment of a special entitlement category may limit the potential for the trading of such 
entitlements and prevent the realisation of their full economic benefits. Nevertheless, some control on permanent trading may be 
appropriate to ensure that any trading has the full support of the community.

Appendix B (clauses 52–54) summarises how the NWI parties have addressed their commitments to Indigenous Australians.

Finding 1.5

Most jurisdictions have improved consultations with Indigenous communities in water planning and management, but have 
generally failed to incorporate effective strategies for achieving Indigenous social, spiritual and customary objectives in water 
plans, as envisaged under the NWI.

1.5 Risk assignment

The NWI risk assignment framework defines how the risks of reduced or less reliable water allocations are to be shared between water 
access entitlement holders and governments after 2014 (see Box 1.8). The framework was an important element of the initiative designed 
to give water access entitlement holders more certainty about how changes in water availability would be dealt with.

The framework assigns accountability for reductions in water availability resulting from a range of circumstances. Uncertainty 
(about the extent to which water users’ entitlements will be affected by changes in water availability) reduces the value of entitlements 
as a secure tradeable commodity. The risk assignment framework was important in gaining the irrigation sector’s support for the NWI in 
2004. The framework applies to reductions additional to those identified for the purpose of addressing known overallocation or overuse. 
The initiative requires jurisdictions either to adopt the specific NWI risk assignment provisions or to devise an alternative approach agreed 
by water access entitlement holders, environmental stakeholders and the relevant government.
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Box 1.8: Risk assignment under the National Water Initiative agreement

NWI Clause 48: Risks of any reduction or less reliable water allocation due to: i) seasonal or long-term changes in climate and 
ii) periodic natural events such as bushfires and drought.

Water Access Entitlement Holders: 100%

NWI Clause 49: Risks of any reduction or less reliable water allocation arising as a result of bona fide improvements in the 
knowledge of water systems’ capacity to sustain particular extraction levels up to 2014. 

Water Access Entitlement Holders: 100%

Risks arising under comprehensive water plans commencing or renewed after 2014 are to be shared over each 10 year period.

Reductions up to 3% Water Access Entitlement Holders: 100%

Reductions between 3% and 6% State / Territory governments: 33.3% Commonwealth government: 66.6%

Reductions greater than 6% State / Territory governments: 50% Commonwealth government: 50%

NWI Clause 50: Risks of any reduction or less reliable water allocation that is not previously provided for, arising from changes in 
government policy (risks borne by the government whose policy caused the reduction).

State / Territory governments: 100% or Commonwealth government: 100%

NWI Clause 51: Alternatively, the Parties agree that where affected parties, including water access entitlement holders, 
environmental stakeholders and the relevant governments agree, on a voluntary basis, to a different risk sharing formula to that 
proposed in paragraphs 48–50 above, that this will be an acceptable approach.

Distribution to be determined by stakeholder agreement: 100%

Several jurisdictions have legislated risk assignment provisions:

 + The New South Wales Water Management Act 2000 identifies risk sharing by water licence holders and provides a hierarchy of priority 
access to seasonal allocations (section 58), setting out the circumstances in which water sharing plans can be amended (s. 87) and 
adopting the risk management framework recommended in the NWI (s. 87AA).

 + The Commonwealth Water Act 2007 provides a framework for assigning risks in the Murray–Darling Basin where the volume or reliability 
of water access entitlements is compulsorily reduced as a result of a reduction in sustainable diversion limits. The risk of such reductions 
is allocated between individual entitlement holders, the Commonwealth and the relevant state in each case, according to a risk allocation 
formula set out in the Act.

 + South Australia has adopted an alternative risk assignment framework under NWI clause 51. The state’s Natural Resources Management 
Act 2004 allows the Minister to make reductions in water on licence under certain circumstances, primarily when a water allocation plan 
is revised and less water is available for consumptive use under the revised plan. Licences can be altered to be consistent with the current 
water allocation plan.

Appendices A (indicator 6.1) and B (clauses 46–51) summarise how the NWI parties have addressed their commitments to implement 
NWI-consistent risk assignment provisions. Jurisdictions have agreed to publish information on how they will implement the provisions 
within 16 weeks of the release of the Murray–Darling Basin Plan.

In 2010, the Australian Government announced that it would ‘bridge the gap’ between current diversion limits and new sustainable diversion 
limits (SDLs), specified in the Murray–Darling Basin Plan, through purchases from willing sellers, and investments in infrastructure and 
irrigation efficiency.This provided some clarity about how the transition from extraction limits in existing water plans to the SDLs in the first 
Basin Plan would be managed. 
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Based on consultations for this and other assessments, concerns remain about how risk assignment provisions will be applied in the 
Murray–Darling Basin after the implementation of the initial SDLs. The Australian Government’s commitment to ‘bridge the gap’ may 
create an expectation that it will also address any future gaps , with no costs to be borne by entitlement holders.

Both inside and outside the basin, it is important that water users and the market are clear about how and when the provisions will be applied, 
as this will ensure that market participants have confidence and certainty about the entitlements being traded. 

Finding 1.6

There has been limited progress in formally adopting the risk assignment provisions of the NWI, and many stakeholders remain 
confused about the way those provisions will be applied in practice. 

1.6 Water accounting and information

Parties to the NWI agreed to implement compatible water resource accounting systems to enable measurement, monitoring and reporting of the 
amount of water being traded, extracted for consumptive use, and recovered and managed for environmental and other public benefit outcomes 
across all jurisdictions (NWI clause 80–89). They agreed to a range of actions, including developing water accounting standards and metering 
consumptive water consistently. By providing practical, reliable and credible information and making it accessible to all stakeholders, these reforms 
are expected to improve water managers’ and users’ accountability for their decisions and performance and support public and investor confidence.

Since 2006, there has been significant investment in the development of systems and tools to support the compilation and dissemination 
of comprehensive water information. The Bureau of Meteorology is now responsible for the collection and publication of water data and 
information (see Box 1.9). The bureau’s responsibilities under the Commonwealth Water Act 2007 include:

 + issuing national water information standards

 + collecting and publishing water information

 + conducting regular national water resources assessments

 + publishing an annual National Water Account

 + providing regular water availability forecasts

 + giving advice on matters relating to water information

 + enhancing understanding of Australia’s water resources.

The Australian Government is working with the state and territory governments to develop the National Water Market System to improve the efficiency 
of water registers and transactions and the availability of market information. The system is discussed in more detail in Chapter 2.

The importance of this ongoing investment in water data and information was noted in SunWater Limited’s submission to this assessment, 
which stated that there are ‘significant community and public benefits to be derived from enhancing the efficiency, effectiveness and 
consistency of reporting of water-related information throughout the water-using regions of Australia’ (SunWater Limited 2010).

The bureau’s water information program seeks to:

 + establish a national water data sharing framework by collating water data gathered by more than 200 organisations across the country 
and providing free online access to reliable water information

 + analyse trends in water availability and quality across the nation, and convey that information to the public via Australian Water Resources Assessments

 + publicly disclose water entitlements, allocations, trades and take for all major urban and rural water supply systems in the annual 
National Water Account

 + provide effective and reliable streamflow forecasting services for high-priority water supply systems.

The bureau has completed the first inventory of all hydrologic monitoring sites in Australia, identifying more than 120 000 sites.

In collaboration with 33 organisations, the bureau has produced the National Water Account 2010. The first of three parts of the account was 
released in June 2011 and provided data for the Adelaide, Perth, Ord and Sydney regions. Data for Canberra, Melbourne, the Murray–Darling Basin 
and south-east Queensland will be available in upcoming releases. When complete, the account will cover the most significant water supply 
systems in Australia. Its development is an important milestone in the delivery of the water accounting commitments in the NWI.
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Many of the elements required for effective, nationally consistent water accounting systems are being developed by the Water Accounting 
Standards Board (an independent advisory board to the Bureau of Meteorology), which released a draft of the Australian Water Accounting 
Standard in late 2010 and expects to finalise the standard in 2011. The draft standard sets out a common approach for reporting on water 
management and disclosing compliance, including environmental water commitments. A number of jurisdictions have progressed water 
accounting ahead of the National Water Account.

In a review conducted for this assessment, Inovact Consulting found that ‘where accounting systems are in place, particularly at a regional level, 
they are having a positive effect on the information available to water planners and users’. As those systems are more widely implemented and 
managers’ familiarity and experience with accounting information increase, the application of accounting to the adaptive management of water 
resources is likely to yield significant benefits.

Finding 1.7

Major investments in water data collection and accessibility and the development of water accounting standards are improving 
the information base on which water planners and managers can rely.

Box 1.9: The Bureau of Meteorology’s role and responsibilities in water information

In 2006, a Commission-sponsored National Water Data Summit agreed on the need to develop open water data transfers between 
jurisdictions. The summit recognised that, while some hurdles remain, a wide range of benefits to Australian water users would flow 
from improved access to water data.

At its July 2006 meeting, COAG reaffirmed its ongoing commitment to the continuing water reform agenda and to the implementation 
of national water accounting and measurement standards. The Australian Water Ministers’ meeting on 24 November 2006 endorsed 
the principle of open and efficient sharing of water data.

The Prime Minister subsequently earmarked $480 million to improve the Bureau of Meteorology’s capacity to measure and manage 
water data. To facilitate the bureau’s new role, the Commission developed specifications for the Australian Water Resources Information 
System during 2006–07 to enable more rapid compilation and presentation of ongoing Australian water resource assessments. 
The system is now housed in the bureau.

In 2008, a national groundwater data and information workshop determined that a national groundwater information system was 
required to provide readily accessible information on aquifer boundaries and layers, aquifer characteristics, hydrogeologic units, 
groundwater management areas and bore characteristics, and all of their interrelationships. This system, which is under development, 
will give groundwater managers an essential tool to describe key groundwater stores and fluxes when assessing and accounting 
for water resources. It also will be the basis for hydrologic modelling, particularly for surface water – groundwater interactions.

The bureau is responsible for the collection and publication of water data and information. Under Part 7 of the Water Act 2007 
(Cwth), it is required to collect, hold, manage, interpret and disseminate Australia’s water information. To facilitate that work, 
section 126 of the Act obliges persons specified in the Regulations to give certain water information to the bureau.

The bureau is working closely with CSIRO researchers on new science and technologies to improve water information across 
Australia. The partnership is funded through the five-year, $50 million Water Information Research and Development Alliance.

The alliance’s advances are complemented by research and development through the Centre for Australian Weather and Climate Research 
(an ongoing venture between CSIRO and the bureau) and the eWater Cooperative Research Centre involving 45 of Australia’s leading water 
management, consulting and research organisations, supported by the Australian Government’s Cooperative Research Centres Program.

More than 200 organisations across Australia currently collect and hold water resources information. The bureau is working 
closely with water managers to improve the accuracy and currency of water information, which will be made freely available 
to all Australians, including government, industry and the community.

Improving the quality and reliability of Australia’s water information requires the upgrading of many monitoring and data transfer 
systems across the nation. The bureau administers the Australian Government’s $80 million Modernisation and Extension of 
Hydrologic Monitoring Systems Program. The program, which began in 2007 and will continue until 2012, helps agencies that collect 
water data to upgrade and expand their streamflow and groundwater monitoring and water storage measurement networks.

Australians have free online access to information about publicly owned water storages across Australia at a single website. 
Visitors are able to compare water storage levels for more than 260 dams, or over 94% of the nation’s water storage capacity. 
Daily updates are available for most of Australia’s water supply systems (www.water.bom.gov.au/waterstorage/awris/index.html).
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1.7 Metering water extraction and use

Effective metering is important to improve the information base, market operations and water users’ accountability for their consumption. 
Significant progress has been made in improving the accuracy of metering and extending metering coverage. However, coverage is still 
limited in many jurisdictions.

In the 2009 biennial assessment, the Commission found that considerable volumes of water from unregulated sources were still being 
extracted without any mechanism for metering or reporting. We continue to support the ultimate objective of universal metering of all 
surface water and groundwater extractions. A risk-based approach using the following criteria recognises the practical constraints on 
delivering that objective:

 + the level of water use in the system, with priority for systems at or approaching full allocation

 + in systems that are not at or approaching full allocation, the cost-effectiveness of metering investments (including benefits implicit 
in the acquisition of better water-use data)

 + the potential contribution of further metering to public confidence about compliance and the general quality of management of the 
given water system.

Metering upgrades are often undertaken as part of the broader modernisation of irrigation systems. Together, metering upgrades and 
irrigation modernisation provide opportunities for irrigation service providers and individual farmers to improve the efficiency of their 
business operations.

COAG has developed the National Framework for Non-urban Water Metering to establish a national standard for non-urban water meters, 
and to improve the accuracy and extent of metering. The framework came into effect on 1 July 2010, and delivers on NWI commitments in 
relation to metering standards. It provides an acceptable level of confidence that measurement performance in the field is within maximum 
permissible limits of error of plus or minus 5%. The framework is an important step towards improving the security of water entitlements 
and improving the accuracy and timeliness of water-use information.

Several jurisdictions have been developing and implementing non-urban metering plans. Appendix B highlights the progress of NWI parties 
in implementing their NWI water metering commitments, which includes the following:

 + Victoria has begun the staged implementation of its plan in order to provide time for water businesses and the metering industry to adjust to 
the requirements of the national framework. All new meters are to meet the new standards, and improvements in operation, maintenance 
and reporting are to commence in the next water planning period (beginning in 2013–14). This will allow Victorian rural water corporations 
to develop plans, resources and cost-recovery pathways. Victoria has 49 700 metered extraction sites. Extensive modernisation programs 
are underway; an estimated 18 924 meters will be upgraded and a further 7523 will be installed. The capital investment in non-urban water 
metering over the next 5–10 years is estimated to be $370 million (Victorian Government 2010).

 + In Queensland, which finalised its implementation plan in February 2010, $3.3 million of state funding will be spent over four 
years to install approximately 2900 water meters on non-urban properties across the state. Meters are being installed in line with 
regional priorities, in areas of high use and areas under stress. Queensland advises that about 10 500 meters may be required 
(Queensland Government 2010).

 + In the ACT, 100% of licensed extraction is metered. Stock and domestic use of surface water is not metered (ACT Government 2011).

 + The implementation of Western Australia’s metering plan has not yet been fully financed. Across the state, licensing policy requires 
that privately owned meters be fitted to draw points associated with licences with annual water entitlements of 500 ML or more. 
Lower thresholds may apply in priority areas, such as Carnarvon. Western Australia’s metering program has installed 1267 state-owned 
water meters on privately owned licensed draw points across the Gnangara Mound (WA Government 2010).

 + South Australia completed its implementation plan in January 2009. Consistent with the state’s metering policy, a condition attached to 
a licence may require that the volume of water taken be measured by a water meter rated by the manufacturer to an accuracy of plus 
or minus 2%. South Australia has advised that it is concerned that the benefits of implementing the new national standards and the 
Meter Assurance Framework are outweighed by the costs to the state and licensed water users, and that it is taking a risk-based approach 
to implement the new national standards where there is strategic value and where funds are available (SA Government 2010).

 + Tasmania has prepared a draft non-urban metering implementation plan, which is currently being considered by the Tasmanian Government. 
Water meters are being rolled out to all remaining unmetered urban areas, particularly in southern Tasmania (Tasmanian Government 2011).

 + The Northern Territory metering implementation plan is expected to be completed in 2011 (NT Government 2010).
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 + New South Wales has released interim water meter standards that will guide the selection and approval of water meters until the full 
national standards are able to be implemented (NOW 2009). New South Wales has also begun the modification of the administrative and 
legislative arrangements that will enable the national water meter standards to be fully enforced for non-urban water extraction. The state’s 
implementation plan aims to meter approximately 95% of water usage in all water sources (New South Wales Government 2011).

New South Wales recently obtained funding from the Commonwealth to begin installing government water meters in the upper 
Murray Valley. This is a pilot of the full $221 million New South Wales Metering Scheme, which will install meters throughout the 
state’s part of the Murray–Darling Basin. Currently in New South Wales most of the regulated river systems are metered, about 50% 
of extraction in groundwater systems (predominantly inland alluvial aquifers) is metered, and very few unregulated river systems are 
metered. New South Wales is close to completing a Commonwealth capital program to install meters that are compliant with the 
national standards in the Hawkesbury–Nepean system, covering 95% of extractions.

Funding shortfalls are impeding the implementation of metering programs even in areas where the benefits to be gained, such as more 
detailed and accurate water information and enhanced security for water entitlements, clearly outweigh the costs. To the extent that there 
are private benefits to be gained, there is an argument for recovering at least part of the cost from water users, in a manner consistent 
with NWI pricing principles.

Finding 1.8

The extent of water metering has increased. Additional investment is underway, and a new national standard for non-urban water 
metering has been agreed. Achieving the ultimate objective of universal metering of all surface water and groundwater extractions 
will require extensive ongoing effort.

1.8 Compliance and enforcement

Monitoring compliance with water allocations and an effective enforcement capability are fundamental to confidence in water management, 
protecting user rights and delivering planning objectives. In 2010, the Australian Government committed $60 million over five years to 
improve compliance and enforcement.

The National Framework for Compliance and Enforcement Systems for Water Resource Management seeks to combat unlawful water use 
on a national scale. At 30 June 2011, seven jurisdictions (the exception is Western Australia) had approved the framework and signed 
implementation plans. Over $2.3 million has been provided to six states and territories under the framework.

Under the framework, states and territories agree to develop best practice approaches to compliance and enforcement and to address 
gaps in their systems. There are five key aspects to the framework:

 + analysis of the offences and sanctions for water theft in current state and territory legislation, and amendments to support the national approach

 + risk analysis of water resources, using available data to determine areas with higher risk of unlawful use of water in each state or territory

 + improvements to compliance capability by ensuring that compliance officers complete minimum competency standards, that they have 
modern systems and processes to locate and identify breaches, and that they are supported to take action against offenders and stop 
further breaches

 + increasing monitoring by making more resources available for monitoring on the ground and by using intelligence data and risk analysis

 + increasing public awareness by educating stakeholders and the public about the effects of water theft, its impact on water resources 
and the consequences for offenders.

The Commission acknowledges that the development of a national framework is an important step towards improved compliance and 
enforcement however, there is as yet no evidence of improvements in practice.

Finding 1.9

The full and timely implementation of new compliance and enforcement measures under the National Framework for Compliance 
and Enforcement Systems for Water Resource Management is necessary to increase confidence in water management, protect 
user rights and deliver planning objectives.
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1.9 Science and skills

The NWI parties agreed to identify the key knowledge-building priorities to support the implementation of the initiative, and to coordinate 
a national knowledge-building effort that reflects those priorities.

Some valuable projects are underway. For example, the Commission’s Raising National Water Standards Program funds high-priority activities 
to advance the NWI and improve Australia’s national capacity to measure, monitor and manage its water resources.

The program targets projects to improve national outcomes and to support national consistency where appropriate. More than 170 Raising 
National Water Standards projects have been funded so far under 11 themes:

 + water accounting

 + emerging water markets

 + water planning and management

 + irrigation and other rural water

 + water-dependent ecosystems

 + integrated urban water management

 + groundwater

 + northern rivers

 + national assessment of water resources

 + northern futures

 + knowledge adoption and capacity building.

In addition, initiatives such as the CSIRO Water for a Healthy Country Research Flagship (see Box 3.1 in Chapter 3), cooperative research 
centres in natural resource management and agriculture, and centres of excellence in desalination and water recycling are contributing 
significantly to the body of research driving policy change.

Water science in Australia lacks:

 + clear mechanisms for the development of research priorities nationally and at the regional scale

 + a coordinated framework to efficiently manage limited resources where multiple governments are seeking scientific answers to 
common problems

 + institutional arrangements that promote deeper engagement between scientists, policy managers and operational water managers, 
which would enable researchers to better anticipate changing management priorities, and policymakers and managers to benefit from 
the insights of researchers.

In the urban water sector, a new collaborative group, the Australian Water Research and Development Coalition, has been set up to bring 
together key research and development knowledge brokers in the Australian water community. The aim is to share information on research 
and development and to promote research knowledge and adoption to the industry. This is a promising development.

A number of existing water research institutions are coming to a close, creating a very real risk that total investment in water science 
and knowledge will decline in the short to medium term. Investment in water science is a core government responsibility in so much as 
it primarily delivers public good benefits and is a crucial component of governments’ role as the overarching stewards of water resources.

In 2009, the Commission called for a nationally coordinated water science strategy and for more effective mechanisms to facilitate engagement 
between science, policy and water management. Coordination at the national level has the potential to target scarce research resources more 
efficiently to areas of high priority. While some work in the area of coordination has begun, progress has been disappointingly slow.

Finding 1.10

Investments in science, data and knowledge since 2004 have contributed substantially to delivering the NWI commitment to 
address the knowledge needs of reform implementation. There remains an ongoing need to maintain investment to ensure that 
water policy and management are able to respond adaptively to changing circumstances. NWI parties have yet to implement 
effective coordination of the national water knowledge effort.
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Box 1.10: Source Rivers

Source Rivers (previously known as River Manager) is a next-generation river modelling capability developed by eWater CRC 
and its partners. It combines best available hydrological science with state-of-the-art software engineering to assist practitioners 
in water planning and management. This capability comprises the major part of the larger suite of tools that form the Source 
Integrated Modelling System, which is to be released in early 2012.

Source Rivers is designed as a complete river systems modelling package for river management organisations across Australia, 
and to be useful for the next 15–20 years. It is designed to support planning and operational aspects of river system management 
at a range of spatial and temporal scales and will support management agencies to:

 + develop, implement and monitor water sharing plans

 + make daily operational decisions and develop seasonal operating plans

 + predict the combined impacts of various drivers (such as the environment, climate, land use, farm dams, irrigation, 
water savings, water trading and groundwater development) on water resources and water allocations

 + model water availability (historical, present and future) across the whole of Australia using models that are consistent 
at catchment, regional and continental scales

 + assess the impact of land use and water management on water quality variables such as salinity.
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Source Rivers comes fully supported with online documentation, including a scientific reference guide and user guide, as well as 
training for users at all skill levels, delivered both online and face to face.

Current water planning and management modelling packages rely on systems developed over two decades ago. While those models 
have proved satisfactory to date, limitations are now being experienced in their use for complex operational and planning needs 
required for water reform protocols, such as environmental demand, land-use change and climate change scenarios. The prolonged 
drought, water scarcity and competition for resources have compounded the requirement for a ‘new generation’ approach to river 
modelling that is robust, defensible and consistent. This critical need is the driver behind the Source Integrated Modelling System.

Source Rivers is funded by several organisations, including eWater CRC partners, the Department of Sustainability, Environment, 
Water, Population and Communities, and the Commission. Additional funding recently provided by the Commission will extend the 
model nationally.

Importantly, the suite of tools has been developed from the outset in close collaboration with state and territory water managers, 
to ensure that it is fit for purpose and to meet the needs of the jurisdictions.

Source Rivers has national applicability and for the first time will provide a consistent modelling approach for the entire 
Murray–Darling Basin, with the flexibility to support NWI-consistent water sharing arrangements, accounting systems and management 
rules. The overall Source Integrated Modelling System package will provide a common modelling platform that promotes national 
consistency and communication in river system management and water planning. Elements of the package, such as the Catchment 
Water Yield Estimation Tool (also funded under the Raising National Water Standards Program) also have national applicability.

This modelling platform facilitates key elements of the NWI, such as the recognition of surface water – groundwater connectivity, 
transparent water planning and the provision of the best available science for water planners.
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Box 1.11: National Centre for Groundwater Research and Training

In its 2007 biennial assessment, the Commission expressed considerable concern about the management of groundwater 
resources throughout Australia. The assessment identified the need for urgent additional work on addressing the overallocation 
of certain groundwater resources, managing groundwater and surface water as a connected resource, establishing measurement 
standards and improving monitoring arrangements.

In response, the Commission ($15 million) and the Australian Research Council ($15 million) co-funded the establishment of 
the National Centre for Groundwater Research and Training in June 2009 as a centre of excellence.The centre was awarded 
an additional $15 million over four years to develop groundwater research infrastructure as part of the Australian Government’s 
Super Science (Marine and Climate) initiative, funded by the Education Infrastructure Fund and administered by the Department 
of Innovation, Industry, Science and Research. In addition, the 20 partners in the centre are contributing a total of around 
$10 million in cash and over $20 million in in-kind contributions to the centre (staff time, and the use of equipment and facilities). 
The total value of the funding for the centre is more than $70 million (over five years). 

For the first time, researchers and professionals from many disciplines are pooling their expertise in five major research programs 
to unlock the secrets of Australia’s subsurface water systems. These programs reflect extensive consultations with state governments 
and industry. Currently there are 24 postdoctoral fellows, 34 doctoral students and 17 honours students enrolled. In addition, 
20 world-class scholars have agreed to work with the centre. The centre also delivers well-attended short courses with an 
industry focus on a range of needs for improved groundwater knowledge and management.

The NWI also acknowledges the need to identify capacity-building priorities to support implementation of the agreement. A national audit of 
labour and skills shortages in the water sector commissioned by COAG in 2008 identified a significant emerging skills gap (ICEWaRM 2008). 
It noted that nearly half the estimated number of staff needed in the water sector in 2018 will need to be recruited over the next 10 years, 
and that many of them will require tertiary training. It found that key skills shortages will exist in science and engineering, management, 
and technical and trades areas, and that shortages can be expected to continue into the foreseeable future.

In response to the audit, COAG developed and agreed on the National Water Skills Strategy (DEWHA 2009). The strategy provides a sound 
basis for industry and jurisdictions to consider the options available to them in dealing with skills shortages in the sector. Leadership of 
the strategy was handed to the Water Industry Skills Taskforce, led by the Australian Water Association, in December 2009. The taskforce 
finalised the business plan in March 2011 in consultation with the Australian Government and state and territory governments and with 
input from the water sector and education and training providers (AWA 2010a). The Australian Water Association has carriage of the 
strategy and business plan.

The objectives of the National Water Skills Strategy are to:

 + attract and retain skilled staff in the water industry, while giving due consideration to the effects of market forces on staff availability, 
including in rural and regional areas

 + augment the technical skills base in the water industry by actively promoting skills development and training

 + improve the training and skills support base for rural water managers (such as councils and property managers)

 + develop a capacity-building strategy for remote and regional communities, particularly Indigenous communities, to build practical 
skills in water resource management and planning.

The Commission believes that the National Water Skills Strategy and business plan are important steps in enabling the water sector to 
manage what is likely to be a long-term skills challenge. However, we are concerned that the implementation of planned initiatives will 
require greater commitment, including financial resources, from government and, importantly, from water service providers. There appear 
to be opportunities in the urban water sector for larger providers to contribute in-kind capacity to help smaller providers establish and 
develop skills and competency requirements and access relevant training.



The National Water Initiative—securing Australia’s water future: 2011 assessment | 1: Governance    55

Box 1.12: Environmental water manager community of practice

The Commission funded a two-year project for the Australian Water Association to develop a community of practice for 
environmental water managers. In a survey about the community of practice, respondents concluded that its establishment 
has helped the profession to define itself and to develop a sense of identity, and that it has improved professional networks.

An evaluation of the project indicates that it contributes to the enhanced professional standing of environmental water 
management. The project also played a role in supporting the emerging discipline and was highly valued by the membership, 
which has grown strongly since 2008. The evaluation also found that through the development of key partnerships throughout 
the project and the delivery of events and activities, the community is now known as a conduit for those wanting to communicate, 
consult or engage with environmental water managers nationally.

The network now established for this emerging profession provides a channel through which environmental water managers 
can connect with one another and stakeholders can connect with them. A core of very active participants has emerged. They are 
committed professionals who have embraced the role of community leaders. The community of practice is not yet self-sustaining, 
and the individuals making up the community will need the support of institutions to make the transition to a vibrant community 
of professionals able to share skills, knowledge and better practices (NWC and AWA 2011).

Finding 1.11

The water sector is facing a continuing skills challenge as a result of such factors as an ageing workforce, competing 
demand from other sectors of the economy and particular factors facing smaller regional providers. The development of the 
Water Industry Skills Strategy has been important in raising the profile of these issues and creating a plan for addressing them. 
Renewed support, including financial support, from governments and water businesses is necessary if the skills challenge 
is to be managed successfully.

1.10 Accountability and nationally compatible approaches

The NWI has played an important role in maintaining the focus on water reform in a number of ways, including by clearly articulating a 
reform action agenda, providing a mechanism for rigorous and public accountability for delivering those actions, and creating a structure 
within which jurisdictions can develop standards of better practice and national consistency, where that is relevant.

The NWI has been a focal point for the improvement of water management arrangements across Australia, notwithstanding the failure 
of Western Australia and the Northern Territory to implement NWI-consistent legislative reforms. The principles in the NWI have been 
used as an authoritative reference point since 2004 in a range of forums, both intergovernmental and with other stakeholders. The NWI 
principles have served as an agreed starting point, provide the foundation for dialogue and information exchange, and provide the basis 
for peer competition, which can drive policy innovation.

The NWI includes a set of principles, a set of specific actions (see Appendix B) and a timeline for those actions to be completed. 
The actions and timelines are benchmarks for jurisdictions’ performance, but what we have seen is that the actions require a level 
of resource commitment and involve a level of complexity that may not have been fully anticipated when the NWI was signed. We are 
concerned that NWI parties have not always devoted the necessary resources and leadership to fully deliver their commitments.

A primary function of the Commission has been to assess performance rigorously and publicly against the NWI actions and their intended 
outcomes. The Commission’s independent assessment role has ensured a continuing focus on the reform agenda and issues affecting 
performance or posing future risk. The Commission is independent, takes a truly national perspective, and publicly reports its findings.
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To meet its statutory obligations and drive reform, the Commission has produced a differentiated and targeted suite of outputs for the 
use of governments, stakeholders, industry and the general public:

 + assessments of water reform progress, such as this report

 + transparency products to provide robust evidence and spur improved industry performance, such as the Australian water market 
reports series and the National performance reports for the rural and urban water sectors

 + thought leadership products to catalyse action on specific issues, such as our position statements and our work on future directions 
for urban water

 + practical tools to fill knowledge gaps, inform decision making and improve water management, such as the products of our investment 
in groundwater science and modelling.

To achieve the aim of improved consistency, efficiency and effectiveness in Australia’s water management systems, the NWI formally 
prescribes a number of specific actions and reporting mechanisms. It has also been a driver for the development of national standards 
and collaboration. These measures have assisted governments in streamlining their approval processes, making cross-jurisdictional 
arrangements more compatible and sharing information, tools and experiences—all of which help to improve the efficiency and 
effectiveness of water management.

By facilitating the development of benchmarks, guidelines and support tools and the public reporting of performance information, the NWI 
has had a positive impact on the efficiency and effectiveness of government systems and processes for the benefit of water users.

Examples of national water management principles and guidelines that have been developed include:

 + NWI Pricing Principles (DSEWPaC 2010a)

 + COAG National Urban Water Planning Principles (DSEWPaC 2011b)

 + Draft NWI Policy Guidelines for Water Planning and Management (COAG 2011)

 + Green Plumbers, a national training and community participation program

 + the Integrated Water Resource Planning Model for Water Planners

 + the Australian Drinking Water Guidelines

 + the Australian Guidelines for Water Recycling.

Public reporting on the performance of water businesses promotes accountability. For example, clause 75 of the NWI requires states 
and territories to benchmark the pricing and service quality performance of their metropolitan, non-metropolitan and rural water delivery 
agencies every year, and to publicly report the findings.

The Commission, with the assistance of the jurisdictions and the Water Services Association of Australia, publishes annual 
National performance reports for urban utilities and rural service providers. The reports benchmark performance; indicators include 
pricing, capital expenditure, asset maintenance, customer service, and environmental, health and financial performance.

By driving benchmarking and reporting, the NWI has improved the operational accountability of service providers and increased the 
transparency of their service delivery performance.

Finding 1.12

Since 2004, NWI parties have developed benchmarks, guidelines and support tools and enhanced public reporting of 
performance information. These mechanisms are improving the way governments are managing water resources and delivering 
greater national consistency and transparency.
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Summary of findings

Finding 1.1

Water access entitlement reform has delivered significant benefits for water users and water management by creating a more 
secure, recognised property right to water. There are opportunities to realise further benefits by extending those reforms, 
particularly through the creation of NWI-consistent entitlements in Western Australia and the Northern Territory.

Prioritisation of groundwater areas and unregulated surface water areas that would benefit from the development of NWI-consistent 
water access entitlements by state and territory governments would enable entitlement holders in those areas to realise the 
benefits of such an asset.

Finding 1.2

The standard, quality and extent of water planning have improved across Australia since 2004. However, the following areas 
warrant further effort:

+ Western Australia and the Northern Territory should enact legislation to provide for statutory NWI-compliant water plans 
in those jurisdictions.

+ Greater transparency should be provided about decision making processes used to set planning priorities and make 
judgments about where the level of demand on the resource does not yet warrant a plan.

+ Objectives specified in plans need to be clear and measurable.

+ Plans should be informed by rigorous assessments of non-consumptive social values and by socioeconomic analysis.

+ Plans should be stress-tested for extreme conditions to ensure that they can operate in all foreseeable circumstances, 
and should better articulate the processes to be adopted when unanticipated events arise.

+ Water and catchment management planning and implementation should be more closely aligned.

Finding 1.3

While some progress has been made, NWI parties have not fulfilled their commitments to bring all significant interception 
of water within the planning and entitlement frameworks. This is a major weakness in current arrangements.

Finding 1.4

Most jurisdictions have made progress in incorporating mining and extractive industries into NWI-consistent planning and 
management arrangements; however, the arrangements for dewatering and managing cumulative impacts remain a challenge. 
The rapid growth and significant potential impacts of the coal-seam gas industry on water resources represent a risk to 
sustainable water management in a number of regions.

Finding 1.5

Most jurisdictions have improved consultations with Indigenous communities in water planning and management, but have 
generally failed to incorporate effective strategies for achieving Indigenous social, spiritual and customary objectives in water 
plans, as envisaged under the NWI.

Finding 1.6

There has been limited progress in formally adopting the risk assignment provisions of the NWI, and many stakeholders remain 
confused about the way those provisions will be applied in practice. 

Continued on next page
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Finding 1.7

Major investments in water data collection and accessibility and the development of water accounting standards are improving 
the information base on which water planners and managers can rely.

Finding 1.8

The extent of water metering has increased. Additional investment is underway, and a new national standard for non-urban water 
metering has been agreed. Achieving the ultimate objective of universal metering of all surface water and groundwater extractions 
will require extensive ongoing effort.

Finding 1.9

The full and timely implementation of new compliance and enforcement measures under the National Framework for Compliance 
and Enforcement Systems for Water Resource Management is necessary to increase confidence in water management, 
protect user rights and deliver planning objectives.

Finding 1.10

Investments in science, data and knowledge since 2004 have contributed substantially to delivering the NWI commitment to 
address the knowledge needs of reform implementation. There remains an ongoing need to maintain investment to ensure that 
water policy and management are able to respond adaptively to changing circumstances. NWI parties have yet to implement 
effective coordination of the national water knowledge effort.

Finding 1.11

The water sector is facing a continuing skills challenge as a result of such factors as an ageing workforce, competing demand 
from other sectors of the economy and particular factors facing smaller regional providers. The development of the Water Industry 
Skills Strategy has been important in raising the profile of these issues and creating a plan for addressing them. Renewed support, 
including financial support, from governments and water businesses is necessary if the skills challenge is to be managed 
successfully.

Finding 1.12

Since 2004, NWI parties have developed benchmarks, guidelines and support tools and enhanced public reporting of performance 
information. These mechanisms are improving the way governments are managing water resources and delivering greater 
national consistency and transparency.
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2 More productive and efficient water use

Summary of impacts

Water markets now enable water in many rural areas to move to more productive and efficient uses and have resulted in 
economic gains at the community, regional and national levels. Water trading has become a vital tool for irrigators responding 
to variable water availability and market factors.

Water trading is more streamlined after the removal of many artificial barriers to trade, the facilitation of interstate trade and 
the implementation of better service standards and transactions systems.

Surface water trading in the Murray–Darling Basin is an increasingly mature market, but could still benefit from further reforms 
to improve market dynamics. Outside the basin, and for groundwater systems, improvements can be made to the regulatory 
infrastructure to allow trading to develop and grow.

Pricing and institutional reforms have been beneficial. Consumption-based and cost-reflective pricing has encouraged more 
efficient water use, although during the recent drought the pricing signal was less significant in urban systems than water 
restrictions and other demand management strategies.

The recovery of full efficient costs means that many water businesses are now better placed to fund necessary new investment. 
Independent economic regulation and consumer protection frameworks are improving transparency and accountability while 
protecting disadvantaged customers.

One of the NWI’s central aims is to increase the productivity and efficiency of Australia’s water use. It recognises that past policies and 
practices often discouraged the efficient and sustainable use of water, leading to poor management of the resource, uneconomic or 
delayed investment in water supply infrastructure, and adverse environmental impacts. 

Irrigators, irrigation service providers, households, businesses and urban water providers have implemented measures to increase the efficiency 
of water use. Improved on-farm techniques, piping irrigation networks, lining open channels, advanced irrigation network control technologies, 
reducing urban network leakage and installation of water saving household or business equipment all have contributed to water savings. 

There remains the potential for further improvements in technical water use efficiency in many parts of Australia. However, water use 
efficiency cannot be pursued in isolation from the other factors of production such as capital and energy. 

Decisions about investment in water savings measures are influenced by factors including:

 + economic factors, such as the value of available water relative to the cost of investment

 + government initiatives to subsidise investments to promote water saving, including for the purposes of recovering water for the environment 
(see chapter 3.4)

 + measures to improve information about the water efficiency of household water using products and on-farm techniques (see chapter 4).

The fundamental objective of the NWI is to optimise economic, social and environmental outcomes. The Commission remains concerned 
that subsidised water efficiency investments are often undertaken without a clear assessment of their full costs and benefits or of alternative options, 
and that some investments have long term sustainability risks arising from inadequate consideration of ongoing operation and maintenance costs. 

The NWI seeks to encourage more productive and efficient use of water by establishing clearer signals to investors about the costs and 
benefits of water use options. This chapter focuses on the two key NWI reform measures to encourage water use productivity and efficiency:

 + developing efficient, well-functioning water markets to facilitate water trading

 + reforming water pricing in line with the principles of full cost recovery and the user-pays principle.
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Water markets and water trading enable scarce water resources to be efficiently allocated between competing uses, and ensure that water 
can move to its highest value use without government intervention. Overall, pricing reforms aim to improve the economic efficiency of water 
use and the industry as a whole (for example, in investment, operations and asset management), including by ensuring that consumers are 
protected from overpricing in natural monopoly markets. Efficient water pricing helps ensure that production and consumption decisions 
across Australia’s economy reflect the efficient costs of water as an input.

For the 2011 biennial assessment, the Commission examined the impact of the NWI on the efficiency and productivity of water. 
Specifically, we assessed whether, as a result of the NWI, there have been improvements in water markets, water trading and water 
pricing, and flow-on economic benefits. We also identified the areas in which further reform should be prioritised to extend or enhance 
those benefits, or mitigate risks to them.

2.1 Efficient water markets and water trading

The NWI parties agreed to make a range of changes to their water markets and trading arrangements to increase efficiency in their 
operation and improve opportunities for trading (NWI clauses 58–63).

For this assessment, the Commission focused on whether implementation of the NWI has led to:

 + the continued development and growing maturity of water markets across Australia

 + improved productivity and efficiency of water use in the irrigated agriculture sector in the Murray–Darling Basin, in which most water 
trading occurs.

We found that water markets have continued to develop and mature since the commencement of the NWI, and that participation in the 
markets has increased substantially. We also found strong evidence that this has led to increases in the productivity and efficiency of water 
use in the southern Murray–Darling Basin, and has increased the options available to irrigators responding to changes in water availability 
and commodity prices. Overall, we consider that NWI-driven reforms to water markets and trading have delivered significant economic 
benefits to Australia, and to the Murray–Darling Basin in particular.

2.1.1 Continued development of water markets

Australia’s water markets have developed steadily since the introduction of water trading in the early 1980s. Since 2007–08, the Commission 
has produced annual reports on the operation of water markets across Australia. In 2009–10, water worth $3 billion was traded (NWC 2010e).

There are two types of water trade transaction:

 + the transfer of an entitlement (the perpetual right to take and use water)

 + the transfer of a water allocation (an annual allocation of a volume of water against an entitlement).

Water entitlement trading is generally driven by changes in long-term demand and in the nature and location of water-using industries. 
Entitlements can be purchased as an investment or risk management tool, and entitlement trading may also reflect shifts between 
agricultural sectors, or the exit of participants from irrigated agriculture.

Water allocation trading generally assists water users to respond to seasonal conditions and other short-term events by reallocating 
water between users within a particular year. There are also emerging examples of irrigators using the allocation market as part of their 
long-term business strategy.

Appendix A (indicator 5.1) provides more detailed information on the progress of jurisdictions in the development of water markets.

Trade within the Murray–Darling Basin

The Murray–Darling Basin is Australia’s main water market, making up 93% of the volume traded across Australia in 2009–10. 
A turning point for the market occurred in 1995 with the establishment of a cap on total extractions in the Murray–Darling Basin. 
The cap, which limits the volume of water available for consumptive use, meant that new surface water demand could only be 
satisfied through trading.

Allocation trade

The volume of allocation trade in the Murray–Darling Basin has continued to grow over time, reaching 1652 GL in the southern 
Murray–Darling Basin (2301 GL across the entire Murray–Darling Basin) in 2009–10 (Figure 2.1).
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Figure 2.1: Volume of allocation trade, southern Murray–Darling Basin, 1983–84 to 2009–10 (ML)
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There has been a broadly inverse relationship between water allocation levels and the proportion of water allocations traded (Figure 2.2). 
As the volume of water allocated fell from 1998–99 to 2006–07, the percentage of the total allocation that was traded tripled, going from 
approximately 5% to 15%.

Figure 2.2: Water allocation levels and proportion traded, southern Murray–Darling Basin, 1998–99 to 2009–10
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Sources: NWC (2008, 2009b, 2010e).

Relatively minor allocation volumes were traded interstate from 1998–99 to 2005–06; however, much greater interstate trade occurred 
from 2007–08 to 2009–10, in particular from New South Wales into South Australia and Victoria. South Australia was a net importer of 
water from 2007–08 to 2009–10, and Victoria imported relatively large volumes in 2008–09. New South Wales has been a net exporter 
since 2006–07; the most substantial volume was exported in 2008–09.

The water allocation market has proven to be responsive to short-term market impacts, such as allocation and carryover announcements, 
suggesting that the market is relatively mature and informed. In 2009–10, for example, the average price of water allocation trades was 
$150/ML, compared to $630/ML in 2007–08, reflecting the greater availability of water.
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Entitlement trade

The water entitlement market has also grown steadily since the early 1980s, particularly in the southern Murray–Darling Basin (figures 2.3 and 2.4).

Figure 2.3: Entitlement trade volumes in the southern Murray–Darling Basin, 1983–84 to 2009–10 (ML)
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Figure 2.4: Entitlement trade volumes in the northern Murray–Darling Basin, 2007–08 to 2009–10 (ML)
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Note: Data for trade outside the southern Murray–Darling Basin before 2007–08 was not available for this report. Only regulated trades are shown.

Sources: NWC (2008, 2009b, 2010e).

The mix of entitlement types traded has also changed in the past three years. In 2007–08, more than 10% of total entitlement purchases were 
for lower reliability entitlements (Figure 2.5). By 2009–10, the proportion of lower reliability entitlements had more than halved, to less than 
5%. The change may reflect changing market expectations about the reliability of lower reliability entitlements in dry conditions: in drought 
years, lower reliability entitlements have received very low allocations and this has afftected expectations about their long-term reliability.
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Figure 2.5: Total entitlement trade in the southern Murray–Darling Basin, 2007–08 to 2009–10, by reliability class
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Unlike the water allocation market, the water entitlement market is generally driven by long-term concerns, such as broad structural 
change in the irrigated agriculture sector, entry or exit decisions or changes to irrigators’ agricultural mixes. Changes to policy and 
regulation (such as water market and water charge rules) have also driven entitlement trading.

Prices for entitlement trades have generally been less volatile than prices for allocation trades. This is to be expected: entitlements prices 
are based on the net present value of expected future allocations of water, while allocations prices reflect seasonal variations. However, 
the average price varies significantly between reliability classes. The variation reflects expectations about the average amount of water 
likely to be allocated within a year. The concordance between reliability and price suggests that market participants understand the 
differences between the products being traded. There has been no clear trend in average prices for entitlement trades within reliability 
groups; some reliability classes in some jurisdictions have increased in price, while others have decreased.

Water markets outside the Murray–Darling Basin

Water markets outside the Murray–Darling Basin typically have a much lower level of trading activity than those within the basin, 
for the following reasons:

 + In some areas of the country, there is not yet significant scarcity pressure on water resources, and rights to unallocated water are 
still being issued.

 + In some areas, the level of irrigated agricultural development is not sufficient to support a water market.

 + There is much less connectivity, both natural and engineered, between water systems outside the Murray–Darling Basin than between 
systems within the basin. In many cases, this means that holders of entitlements or allocations in smaller water systems are restricted 
to trading with others in those systems. Where systems contain homogeneous users with similar demand profiles, there may be limited 
gains from trading in the short term, as all potential buyers and sellers face the same climatic and market conditions.

 + Enabling mechanisms for trading, such as the unbundling of water rights from land, or statutory water plans are often incomplete.

 + Reforms to administrative and institutional arrangements for water trading are less developed outside the Murray–Darling Basin. 
Market mechanisms such as registers, trading platforms, trade processing and market information are also often much less developed. 
This can result in thin markets with lower transparency, which may discourage participation.

 + Water markets have been operating for a much shorter time outside the Murray–Darling Basin, meaning that the market has not 
necessarily been accepted by irrigators in those areas as a business and risk management tool.
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However, water trading has occurred outside the Murray–Darling Basin in recent years. Parts of South Australia, Western Australia, Tasmania 
and Queensland have all experienced trade. While trading is possible in both the ACT and the Northern Territory, very little or no trading has 
occurred in those jurisdictions to date.

Allocation trading outside the Murray–Darling Basin from 2007–08 to 2009–10 remained steady (Figure 2.6). While there were reductions 
in allocation trading activity in Victoria, there was an observable increase in trading in Queensland. The decline in allocation trade volumes 
in Victoria is partly a result of decommissioning the Wimmera irrigation zone in 2007–08.

Figure 2.6: Allocation trade outside the Murray–Darling Basin, 2007–08 to 2009–10 (GL)
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The volume of entitlement trades fell by 35% from 2008–09 (202 GL) to 2009–10 (131 GL). Reductions occurred in Queensland, 
New South Wales, Victoria and Tasmania, while the volume of trade in South Australia and Western Australia grew (Figure 2.7).

Figure 2.7: Entitlement trade outside the Murray–Darling Basin, 2007–08 to 2009–10 (GL)
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Finding 2.1

Water markets have grown substantially for both allocation and entitlement trading in the Murray–Darling Basin, and are evolving 
in a number of other parts of Australia.
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2.1.2 Improved productivity and allocative efficiency within the Murray–Darling Basin

Given the significantly greater extent of water trading in the Murray–Darling Basin, the Commission’s analysis of the productivity 
and efficiency impacts of water trade developments focused on that region. We found that water trading has:

 + helped to maintain the productive capacity of the irrigation sector during the recent severe drought, and allowed water to move 
to higher value uses

 + given individual irrigators greater flexibility to respond to changes in water availability

 + helped irrigation-dependent communities to remain viable.

In June 2010, we published The impacts of water trading in the southern Murray–Darling Basin (NWC 2010g), which is the most comprehensive 
analysis of the economic, social and environmental impacts of water trading in Australia yet published. It estimated that water trading in the 
southern Murray–Darling Basin increased Australia’s gross domestic product by more than $220 million in 2008–09, and increased the 
southern Murray–Darling Basin’s gross regional product by more than $370 million in that year, thus helping to maintain productive capacity in 
the region at a time of severe drought. Modelling also shows that each of the southern Murray–Darling Basin states benefited from trading—
New South Wales by an estimated $79 million, South Australia by $16 million and Victoria by $271 million in 2008–09.

Measures of productivity

In a study commissioned for this assessment, Marsden Jacob Associates used inflation-adjusted gross value of irrigated agricultural 
production (GVIAP) data to identify the value of crops per unit of water used (Figure 2.8) and compared that data to water consumption 
levels by crop over a similar period (Figure 2.9). The comparison suggests that during the drought the volume of water consumed in 
producing the highest value crops per unit of water—such as vegetables, fruit and grapes—remained steady or fell slightly. In contrast, 
the water consumed in producing lower value crops—such as rice and cotton—decreased significantly. Limitations to the use of GVIAP 
are explored in detail in Box 2.1, and were noted by Marsden Jacob Associates in their analysis.

Figure 2.8: Inflation-adjusted gross value of irrigated agricultural production per megalitre of water in the Murray–Darling 
Basin for various commodities ($)
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Figure 2.9: Index of water consumption in the Murray–Darling Basin, by agricultural commodity, 2000–01 to 2008–09
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Box 2.1: Gross value of irrigated agricultural production—some limitations

The gross value of commodities is their wholesale value in the marketplace. The Australian Bureau of Statistics cautions the public about 
the limitations of this measure in reflecting net economic benefits. However, it is a useful indicator for tracking progress over time.

The gross value of irrigated agricultural production (GVIAP) has been used in this assessment as a broad indicator for the economic 
health of Murray–Darling Basin irrigation communities. GVIAP is a core component of the Water Account Australia, which is produced 
every four years by the bureau, although it is still identified by the bureau as an ‘experimental estimate’.

Unless adjusted for inflation, estimates of GVIAP are usually presented in current prices.

GVIAP does not refer to the value that irrigation adds to production or to the net effect that irrigation has on production. Rather, it simply 
describes the gross value of agricultural commodities produced with the assistance of irrigation. Therefore, GVIAP is not a measure 
of productivity.

Changes in GVIAP can also be attributed to seasonal conditions, such as water availability, and variability in global commodity prices.

Source: ABS (2010b).

Additional analysis by the Risk and Sustainable Management Group at the University of Queensland modelled 2008–09 data to estimate the 
efficiency benefits of water trading in the Murray–Darling Basin (see Box 2.2). The model simulated scenarios with and without NWI policy changes 
that influence the scope and nature of water trading in the basin. It produced an estimate of economic benefits in the Murray–Darling Basin under 
those scenarios, assuming that other external factors remained the same and that trade occurred free of impediments.

The modelling concluded that:

 + if there were no changes in commodity prices and if trade were unimpeded across the Murray–Darling Basin, the net economic benefit 
from water trading in the basin would be around $300 million per year

 + over the medium term, water trading could allow water use to increase in the New South Wales and Queensland broadacre farming 
industries to take advantage of more flexible farming systems that can provide productivity benefits, particularly during wet and normal 
seasons (under the assumptions of technology and land availability reflected in available data).
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The modelling supports the findings of the Impacts of water trading report that water trading has provided flexibility to reallocate irrigation 
water during seasons of low water availability, and that where there is greater flexibility to respond to changes in seasonal conditions, such 
as in the Murrumbidgee region, the return for irrigation from water trading is greater in the medium term (NWC 2010g). 

Box 2.2: Modelling the economic benefits of the National Water Initiative in the Murray–Darling Basin

The Murray–Darling Basin Optimisation Model was initially developed in 2004 by the Risk and Sustainable Management Group 
at the University of Queensland, funded by the Australian Research Council under Federation Fellowships. It is an integrated 
economic–hydrological model of resource use, farm production and externalities in the Murray–Darling Basin.

The model incorporates risk and uncertainty in water-use decisions using a state-contingent approach, in which allocation 
decisions reflect water availability under different weather scenarios, such as drought, wet or normal years. This treatment 
of uncertainty enables the explicit representation of variability of both inputs, such as water, capital and management, and the 
outputs from agricultural, environmental and urban uses, as influenced by the various weather scenarios.

In this way, the model can produce estimates of the expected benefits at catchment and whole-of-basin levels from a range 
of economic activities that use water. Further details of the model are provided in Appendix E.

Despite the recognised limitations to each of these analytical tools, when considered in combination the findings strongly suggest that 
NWI-facilitated water markets, where they have been established and are mature, move water to higher value uses and thereby produce a 
net positive change in rural productivity and efficiency.

Responding to change

Consultations with irrigators for the Impacts of water trading report indicate that water allocation trading helps individual irrigators (buyers 
and sellers) to manage and respond to external drivers (including changes in seasonal water availability, commodity prices, input costs, 
government water policies and social trends) by giving them more flexibility in their production decisions. This has improved their cash 
flow, debt management and risk management.

For example, water buyers are able to maintain production during drought and keep permanent plantings alive, preventing the loss of long-
lived horticultural assets. Water sellers are able to use revenue from sales to buy alternative inputs (such as fodder), manage debt or make 
investments.

In addition, water entitlement trading is helping farmers make longer term changes, including deciding to sell entitlements and move to 
dryland farming. Sellers of entitlements have turned to more opportunistic irrigation, or ceased irrigation altogether, whereas purchasers of 
entitlements have developed new irrigation activities or improved their supply security.

One participant in the field work for the Impacts of water trading study suggested that:

It’s helped manage this particular drought because instead of having to sell the back paddock we are able to sell water. And if 
we get reasonable amounts of water again, we can buy that on the temporary market. It’s a better option than selling the back 
paddock. (NWC 2010g).

Water trading has assisted individual irrigators in making complex, long-term decisions in the context of drought and the possible effects 
of climate change. For example, a citrus grower in the New South Wales Murrumbidgee region noted:

We grew vegetables till the drought set in and the water market price went up. Out of the four or five years we barely broke even. 
It was far more profitable for us to trade water out and we actually made a profit for a change. I haven’t finished developing my 
property yet, so I have quite a parcel of water available to trade. When my property’s fully developed, I will need all the water I’ve 
got. Water trade actually allowed me to stay and continue—otherwise I think I would have been bankrupt.

Our report concluded that there is evidence that individual irrigators have become more aware of the benefits of water trading and are 
more sophisticated in their use of markets (NWC 2010g).

Analysis by the Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES), drawing on data collected in its survey 
of irrigation farms in the Murray–Darling Basin over the period from 2006–07 to 2008–09, also highlighted the benefits of water trading 
in allowing irrigators with relatively lower value uses to generate income by selling to irrigators with higher value uses. ABARES concluded 
that in some instances purchases of water have prevented large-scale economic losses for irrigators with permanent plantings that would 
otherwise have been lost to water stress.
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Results from the surveys showed that there was an increase in the proportion of farms involved in water trading from 2006–07 to 
2008–09, and that around half of all surveyed irrigators engaged in allocation trading each year (Table 2.1). While only a small proportion 
of farms traded permanent water entitlements, that proportion doubled during that period.

Horticulture farms, particularly farms buying water, had the largest proportional increase in temporary water trading. The proportion of dairy 
and broadacre farms buying temporary water decreased during the period, while the proportion selling water more than doubled.

Table 2.1: Percentage of Murray–Darling Basin irrigation farms trading water, by agricultural sector, 2006–07 to 2008–09

Dairying Broadacre Horticulture All irrigation farms

Type of trade 2006 
–07

2007 
–08

2008 
–09

2006 
–07

2007 
–08

2008 
–09

2006 
–07

2007 
–08

2008 
–09

2006 
–07

2007 
–08

2008 

–09

Permanent 
entitlements

7 12 10 2 6 6 2 4 2 3 6 5

Temporary 
irrigation water

45 47 54 30 41 43 33 57 52 34 51 50

The ABARES analysis also provided data for five regions where the number of sampled farms participating in temporary water trading was 
high enough to produce reliable estimates: Murrumbidgee, Murray, Goulburn–Broken, Loddon–Avoca and Eastern Mount Lofty Ranges.

In 2006–07, the proportion of horticulture farms that were net sellers of temporary irrigation water was higher than the proportion of net 
buyers. The situation was reversed in 2007–08 and 2008–09 when more horticulture farms were net buyers (see Figure 2.10).

Dairy farmers were mainly net buyers of temporary irrigation water in 2006–07 but, as traded water prices rose, many became net sellers 
in 2007–08 and 2008–09 (Figure 2.10). Nevertheless, a relatively large number of dairy farmers continued to be net buyers of irrigation 
water. Broadacre farms were prominent net sellers of temporary irrigation water over the three years.

Overall, ABARES concluded that water trading was effective in reallocating water among users between 2006–07 and 2008–09. 
The ability to trade water appears to have helped some irrigators to avoid substantial financial losses in that period, either by obtaining 
income from water sales or by purchasing water to maintain production. (Ashton, Oliver and Formosa 2011).

Figure 2.10: Proportion of water trading farms that bought or sold water, by industry, 2006–07 to 2008–09
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The Commission’s recent report, Australian water markets: trends and drivers 2007–08 to 2009–10 (NWC 2011g), provides some 
analysis of the interaction between the three major agricultural production types in the southern Murray–Darling Basin—rice growing, 
horticulture and dairying—and water markets. The analysis demonstrates the influence that production decisions and water price 
changes have on water movement across the region. Those factors, as they affect rice farming, are discussed in Box 2.3.

Box 2.3: Production choices and water movement in the southern Murray–Darling Basin—the case 
of rice growing

Rice production is highly water intensive and, in Australia, is very sensitive to water availability and the price of water. Rice farmers 
are better off selling their water allocations and not planting when water prices reach a particular point. Rice has a gross margin of 
approximately $100–200/ML, which means that once the price of water exceeds that amount rice growing can become unprofitable 
and rice growers may make a higher return from selling water allocations. Most rice production occurs in the New South Wales 
Murray and Murrumbidgee zones.

As shown in Figure 2.11, the price of allocation water in the Murrumbidgee was more than $500/ML in 2007–08 and remained 
high in 2008–09 ($380/ML). Correspondingly, the level of rice production was very low, and a large volume of water was traded 
out of the Murrumbidgee in 2007–08 and 2008–09 and out of the New South Wales Murray in 2008–09.

In 2009–10, when allocation prices fell to $155/ML, rice production picked up and outward trade fell substantially.

Figure 2.11: Rice production, rice prices and water allocation prices, Murrumbidgee, 2005–06 to 2009–10
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In submissions to this assessment, several stakeholders supported these findings on the impact of reforms to water markets and trading. 
For example, the National Farmers’ Federation noted that trade reforms have improved agricultural productivity and efficiency, particularly in 
times of drought when farmers are able sell entitlements and allocations to offset low incomes received from primary production (NFF 2011).

Finding 2.2

Water markets have facilitated increased productivity, improved flexibility for individuals and businesses, and resulted in positive 
economic gains at the community, regional and national levels. Irrigators are increasingly sophisticated in their use of water 
trading as a business tool.
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2.1.3 Facilitating water markets and trading

A number of important legislative and administrative reforms to improve the efficiency of water markets have commenced in the 
Murray–Darling Basin.

The Water Act 2007 gives the Commonwealth Minister and ACCC key roles in developing and enforcing water charge and water market rules.

Exit fees (tied to entitlement sales) are now illegal in the Murray–Darling Basin. There is currently strong and effective regulation of termination 
fees through the ACCC’s role in monitoring and enforcing compliance with the Water Charge (Termination Fee) Rules under the Water Act. 
The rules regulate the fees or charges payable to an operator for terminating access to the operator’s network. The rules set maximum charges 
for termination fees based on a multiple of the total fixed network access charge (ACCC 2010a). The ACCC has begun monitoring compliance 
with the rules, which has provided an incentive for irrigation infrastructure operators to use more cost-reflective pricing (ACCC 2011).

The ACCC’s first report on regulated water charges, transformation arrangements and compliance with the water market rules and the 
water charge rules, released in April 2011, concluded that even at that early stage it was possible to observe market outcomes produced 
by the rules (ACCC 2011). The report noted a general reduction in the termination fees imposed by irrigation infrastructure operators and an 
improvement in operators’ processing times for transformations. The ACCC concluded that compliance with the rules has generally been good.

The ACCC report also identified considerable transformation and termination during 2009−10: 192 GL of irrigation rights was transformed 
and 106 GL of water delivery rights was terminated in New South Wales and South Australia, and a further 627.8 ML per day of water delivery 
rights was terminated in Victoria. For particular infrastructure operators, there was very significant transformation and termination; for example, 
as much as 12% of irrigation rights were transformed and 10% of water delivery rights were terminated for Central Irrigation Trust. There was 
also significant transformation, termination or both in Murray Irrigation Limited, Murrumbidgee Irrigation and Renmark Irrigation Trust.

A more detailed discussion of Murray–Darling Basin water trading, market and charge rules implemented since 2009 is at Appendix E.

2.1.4 Further reform opportunities

Further reform effort in a range of areas will strengthen water markets and make water trading more efficient. Continued effort is needed to:

 + fully remove artificial barriers to trading

 + develop groundwater trading

 + improve trade price information

 + improve allocation announcements

 + increase the efficiency of trade approval processes

 + address real or perceived conflicts of interest

 + strengthen water markets outside the Murray–Darling Basin.

The Commission’s Strengthening Australia’s water markets report, released in June 2011, provides a detailed analysis of key factors 
affecting the development of water markets (NWC 2011h).

Full removal of artificial barriers to trade

Under the NWI, states and territories agreed to the immediate removal of barriers to permanent trade out of irrigation areas, up to an 
annual threshold limit of 4% of the total water entitlement of each area. The 4% limit was established as an interim measure to allow 
irrigation communities time to adjust to the potential for water access entitlements to be traded out of irrigation areas.

The NWI required the 4% limit to be reviewed in 2009, with a move to full and open trade by 2014 at the latest, except in the southern 
Murray–Darling Basin (NWI clause 60(iv)). In the southern Murray–Darling Basin, the impact of trade under the interim threshold was 
required to be reviewed in 2009, with a view to raising the threshold to a higher level if considered appropriate.

During the operation of the NWI, other artificial barriers to trade have been in effect:

 + The New South Wales Government embargoed the sale of entitlements for environmental purposes. The embargo was lifted on 
24 September 2009.

 + The Victorian Government imposed a 10% limit on ownership of entitlements by non-water users (this was removed in September 2009).

 + A temporary embargo on allocation trade from the Murrumbidgee Valley into the Murray Valley operated from 1 July 2009 until 
21 January 2010.

 + In April 2011, the Victorian Government suspended intervalley water allocation trading in and out of some catchments, stating that trade 
and carryover arrangements could not operate effectively under seasonal conditions of high inflows and near full storages (see Box 2.4). 
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Box 2.4: Victorian allocation trade suspension

On 11 April 2011, Victorian water trading rules were amended to suspend the water allocation trade from New South Wales to 
Victoria, from the Goulburn, Campaspe and Loddon systems to the Victorian River Murray system, or to interstate. The suspension 
was stated to have resulted from high storage levels, large volumes of unused irrigation water, and Victoria’s carryover rules, 
which created challenges to the management of allocation trading.

The Commission is concerned that the operation of carryover provisions appears to have necessitated a suspension of water trading. 
We note that the Victorian Government’s announcement appears to suggest that the suspension was required because of the 
combination of incentives created by differing carryover provisions in Victoria and New South Wales and by circumstances of high inflow 
and storage levels. Different regulatory arrangements can affect the value of assets and undermine the efficient operation of the market.

Effective carryover specifications and management should be in place to enable the delivery of commitments under all inflow scenarios. 
Furthermore, trade suspensions are not a desirable method of managing delivery constraints and have the potential to reduce 
confidence in the market.

The 4% limit has been the subject of Commission attention because of its impact on Victorian irrigation districts, where it is now constraining 
the trade of water out of many districts. The limit has impeded the use of buyback programs to assist in returning overallocated water systems 
to sustainable levels of extraction, unfairly and arbitrarily penalised willing sellers of irrigation entitlements, distorted patterns of water trade out 
of irrigation areas (including interstate trade), inhibited desirable and necessary structural change, and complicated interstate collaboration in 
other areas of water reform.

Although the 4% limit is argued to be a protection for irrigators, once the limit is reached for a district, willing sellers are prevented from 
realising the full market value of their entitlements (because subsequent transfers are restricted to ‘within district’ sales). Those irrigators 
are therefore financially penalised by their government’s policy.

The significance of the 4% limit was highlighted by a High Court challenge initiated by South Australia against Victoria in 2009. 
Since South Australia’s decision to pursue a legal challenge, Victoria has agreed to remove its 10% absolute cap on water trade out 
of a district and struck an agreement with the Australian Government to allow the purchase of water for environmental purposes. 
The Victorian Government also agreed to give South Australia the right to purchase water from Victoria to meet any potential shortfall in 
the supply of water for critical human needs. Victoria has reaffirmed its commitment to remove the 4% annual cap by 30 June 2014. 
On 14 June 2011, South Australia and Victoria settled the legal challenge to Victoria’s trading rules.

The ACCC has recommended that the Murray–Darling Basin Plan water trading rules provide for the 4% limit (and other, similar limits) 
to be immediately and completely removed throughout the Murray–Darling Basin (ACCC 2010b). The Commission strongly supports 
the implementation of Basin Plan water trading rules that give effect to that advice.

See Appendix B (clause 63) for further detail on the progress of NWI parties in removing barriers to water trading.

Developing groundwater trade

The scale of groundwater trading in Australia is relatively minor compared to the scale of trading in regulated river sources. In the five 
jurisdictions in which groundwater trade is permitted (New South Wales, South Australia, Victoria, the Northern Territory and Western Australia), 
the total volume of groundwater entitlement traded has historically been about 100 GL per year, and the volume of groundwater allocation traded 
is not much more, at 210 GL per year (NWC 2010e). Those markets make up about 5% of all water entitlement trade and about 10% of all 
allocation trade nationally. Only in New South Wales, South Australia and Western Australia are significant volumes of groundwater entitlement 
traded. Groundwater allocation trading is most common in New South Wales.

In many jurisdictions, groundwater licences bundle access and use rights and are of short duration. Complex and restrictive trading rules 
and inadequately defined trading zones may be impeding the development of an efficient market.

The Commission, in partnership with the National Groundwater Working Group, has been working to develop a framework for managing and 
developing groundwater trading. The draft framework provides a structure for market establishment or development in a range of situations 
across jurisdictions. It sets out principles for establishing markets and determining the appropriate management arrangements to put into place, 
grouped into three areas: specifying market boundaries, assessing potential market activity, and establishing appropriate management regimes.

While groundwater systems can be more complex than surface water systems, there are likely to be cost-effective opportunities for 
groundwater trading to be established in more areas across Australia. This is particularly important because demand for groundwater 
is increasing while sustainable levels of use have been reached or are being approached in many aquifers. In an increasing number of 
groundwater areas, scarcity and demand are likely to be great enough to support the establishment of markets to allocate resources efficiently.
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In our Strengthening Australia’s water markets report, we have suggested that state and territory water management agencies identify 
and prioritise groundwater areas that would benefit from groundwater trading. A criteria-based approach, in combination with benefit–cost 
analysis, should be used for prioritising areas and implementing the required reforms (NWC 2011h).

Improving trade price information

Price disclosure allows market participants to monitor prices and form an understanding of a commodity’s value under a range of market 
conditions. The provision of price information is particularly critical in emerging markets, such as the water market, where the underlying value 
of the commodity can be unclear. Information deficiencies can have a number of adverse implications for water markets, including reduced 
confidence to trade, higher search costs, over-reliance on brokers for valuation advice, and difficulties in detecting possible market aberrations.

The ACCC has examined the adequacy of price information disclosure as part of its advice on water trading rules to the MDBA for the Basin Plan 
(ACCC 2010b). It found that there has been a marked improvement in price data collection in the Murray–Darling Basin since 2006. Price data 
on trades of water entitlements is now collected by the Queensland, New South Wales, Victorian and South Australian governments as part of the 
trade approval process and/or on the registration of trades, and is recorded on public registers. Similarly, three states (New South Wales, Victoria 
and South Australia) are now collecting price information for allocation trades as part of the trade approvals process.

The National Water Market System (NWMS) project is a COAG water reform initiative. The Australian, state and territory governments are 
developing the NWMS as part of the Water for the Future initiative. Successful implementation of the NWMS will strengthen Australia’s water 
markets through the efficient management of improved state and territory water registers and water transactions and wider availability 
of market information. The NWMS website will publish trade price and volume information in a standard format. When completed, the system 
is intended to be an authoritative source of price information. The objectives of the NWMS are to ensure that:

 + up-to-date information about the water market is easily accessible and readily available, increasing market transparency and allowing 
for more informed water trading decisions

 + each jurisdiction has a high-performing water register that accurately records water rights and supports water accounting and 
resource management

 + transaction times for trades and other dealings are not limited by water register processes or functions.

Delays in the implementation and completion of the NWMS would be a significant barrier to the provision of increasingly accurate pricing information.

The Water Regulations 2008 give the Bureau of Meteorology the authority to collect price and volume information from a range of 
‘named persons’ and to publish that material on the NWMS website. However, some gaps will remain because not all irrigation corporations, 
trusts and cooperatives have systems in place to collect price information for trades of irrigation rights and allocations executed by their 
members. The Water Regulations do not compel irrigation infrastructure operators to collect price information, even though the operators are 
the authorities responsible for approving trades within their irrigation areas.

Further improvements in price information are necessary to strengthen both emerging markets and the more mature markets operating 
in the southern Murray–Darling Basin. Our consultations have found that rural stakeholders feel disadvantaged by delays in price data 
disclosure from environmental water entitlement purchasing programs. In its submission to this assessment, the National Farmers’ 
Federation supported that view, noting that the full benefits of trading continue to be limited by the lack of timely availability of price 
information (NFF 2011). While more accurate and complete pricing information is highly desirable, there will be some cost in relation 
to the collection and verification of that information.

Improve allocation announcements

Efficient market operation requires that water access entitlements be clearly specified, and that requires robust and transparent methods 
and processes for determining and announcing annual allocations of water. There is also a need for all market participants to have 
equivalent opportunity of access to market-sensitive information at the same time, to guard against insider trading or other situations 
in which some traders gain a market advantage by having prior access to allocation decisions.

The coordinated timing of allocation announcements in New South Wales, Victoria and South Australia, which began recently, is a positive 
development. However, consultations for the Commission’s Strengthening Australia’s water markets report suggested that:

 + there are still deficiencies in allocation announcements and accompanying information

 + the processes for determining allocations are not transparent enough and, in some cases, may not be robust (NWC 2011h).

Information accompanying allocation announcements is often inadequate to allow market participants to understand the factors influencing 
allocations, and some may also have difficulty assessing the long-term reliability of entitlements. This is likely to affect their ability to 
predict, with some certainty, the amount of water available against their entitlements over the course of a season or over the longer term.
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Remedying deficiencies in allocation processes where they exist is likely to increase confidence in the market and reduce the potential for 
regulatory risk in relation to announced allocations (risks that cannot be readily foreseen or managed by water traders). Poor transparency 
in allocation processes could lead to higher than necessary transaction costs in the market, as traders and their advisers are forced to 
invest time and effort in searching for relevant information.

Improvements in the transparency of allocation frameworks used by authorities could include the dissemination of key information inputs used 
to determine allocations, the publication of changes to frameworks and the issuing of communiqués to accompany allocation announcements.

Increase the efficiency of trade approvals

Most trades and transfers of rights in water markets require prior regulatory approval from a government water agency, or the relevant 
infrastructure operator or rural water authority, before they can be executed and registered. The administrative processes involved in trade 
approvals should be as simple as possible, to keep transaction costs and approval times to a minimum. Transaction costs include the 
direct fees and charges levied on water traders, as well as the inconvenience of having to complete forms and search for information.

We commissioned a study into the transaction costs of water trading as part of this assessment. The study used publicly available 
information to assess the relative cost of making water purchases (of both entitlement and allocation and both permanent and temporary). 
The study found substantial variation in the processes and costs between jurisdictions. Costs include the total transaction cost for both 
the buyer and seller, including search, transaction, registration and conveyance costs, plus stamp duty where applicable. Based on a trade 
of 100 ML, the cost ranges from $135 (ACT) to $669 (plus stamp duty, Queensland).

There have been recent improvements in trade processing times. Since 2009, the Murray–Darling Basin jurisdictions have been required 
to report publicly on entitlement and allocation trade processing times against COAG service standards (see Box 2.5). The COAG Reform 
Council’s report on the 2009–10 trading year indicates that the jurisdictions’ performance was variable but generally moving in the right 
direction, and that performance for entitlement trades was marginally better than for allocation trades (COAG Reform Council 2010).

See Appendix A (indicator 5.2) for further detail on jurisdictions’ performance on water trade approval times.

Box 2.5: COAG service standards for processing water trades

South Australia, New South Wales, Victoria, Queensland and the ACT have adopted service standards for processing allocation and 
entitlement trades. The standards are based on the percentage of trades of particular types that are processed within a specified 
number of business days. They are published on the websites of water management agencies and/or the trade approval authority 
in each jurisdiction.

Service standards for processing allocation trades

Service standards applicable from 1 July 2009 are:

 + intrastate trade—90% of allocation trades within 5 business days

 + interstate trade—90% of allocation trades within 10 business days (this period applies to all interstate trades except 
for those with South Australia – refer below).

For trades with South Australia:

 + intrastate trade—90% of allocation trades within 10 business days

 + interstate trade—90% of allocation trades within 20 business days.

A new set of service standards will apply when the National Water Market System is operational:

 + intrastate trade—90% of allocation trades within 5 business days

 + interstate trade—90% of allocation trades within 5 business days.

Service standards for processing entitlement trades

Service standards applicable from 1 July 2009 are:

 + approval stage—90% of entitlement trades within 20 business days

 + registration stage—90% of entitlement trades within 10 business days.
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In consultations for the Strengthening Australia’s water markets report, stakeholders raised a range of matters in relation to approval 
processes. Particular concerns were raised about interstate trades and some intrastate entitlement trades between different 
Murray–Darling Basin trading zones, including concerns about:

 + the transparency and accessibility of trading rules

 + the transparency of the approvals process and the basis on which authorities approve or reject a trade

 + the nature and scale of inefficiencies caused by the involvement of multiple approval authorities in assessing applications to trade

 + the levels and types of inconsistencies in administrative processes adopted by different Murray–Darling Basin jurisdictions 
(and/or authorities in the same jurisdiction) for processing identical trades

 + the transparency of the fees and charges for executing a trade, particularly in circumstances where there are multiple steps to the 
transaction and multiple approval authorities involved (NWC 2011h).

Addressing conflicts of interest

Some organisations are performing a mixture of commercial, regulatory and operational functions in the water market. Brokers may act 
for both the buyer and seller in the same transaction. These multiple roles may give rise to potential or perceived conflicts of interest. 
A perception of conflict can undermine participants’ confidence in institutional and governance arrangements.

While the Commission has found no examples of conduct compromised by a conflict of interest, public disclosure of potential conflicts 
and the measures used to prevent them can dispel perceptions in the market that conflicts exist. The ACCC’s advice to the MDBA on the 
trading rules component of the Basin plan specifies that an approval authority should be required to disclose any direct interest that it has 
in a trade to all parties to the trade, before it approves or rejects the trade. The ACCC has also advised that approval authorities should 
be required to provide reasons for rejecting a trade, and to report on their own trading activity. It recommends that parties look at ways 
of appropriately managing conflicts of interest, including structural separation.

Some market participants have expressed concern that the Australian Government faces conflicts of interest because it plays multiple 
roles. They suggest that its roles of making and administering water policy, owning water entitlements, actively participating in the market 
as a buyer (and potentially as a seller), setting trading rules in the Murray–Darling Basin and funding infrastructure renewal projects are 
not compatible.

There are institutional and governance arrangements in place to separate the government’s roles and functions, and the Commission 
acknowledges that views expressed by participants may be mistaken. Nevertheless, that perception may damage confidence and participation 
in the market. Greater clarification of the operations of the Commonwealth Environmental Water Holder (CEWH), its powers, functions and 
responsibilities and its independence from the Department of Sustainability, Environment, Water, Population and Communities would benefit 
the market. This is particularly important as the CEWH role matures.

Market participants would also benefit from clear guidance on how future trading activities will be conducted, including the CEWH’s 
objectives for trading, trading protocols and decision making, and the disclosure of trading activities. The CEWH has advised that it is 
currently developing a water trading framework and operating rules that will clarify its powers, functions and trading objectives and the 
manner in which it intends to operate in the water market. The water trading framework and operating rules are expected to be made 
available for public consultation in the second half of 2011.

Strengthening markets outside the Murray–Darling Basin

Water markets operating within the southern Murray–Darling Basin are the most active and developed. This is partly due to the substantial 
effort invested to date in establishing the fundamental institutional elements for a market to operate, and partly due to the large, connected 
surface water systems in that part of Australia.

There are other existing or emerging water markets outside the Murray–Darling Basin in Queensland, New South Wales, Tasmania, 
Western Australia, South Australia and the Northern Territory. In some jurisdictions, such as Queensland and New South Wales, water trading 
practices and processes are well established, while in Tasmania, Western Australia and the Northern Territory water markets are in the 
formative stages, with minimal trading taking place.

Emerging markets outside the Murray–Darling Basin have not necessarily benefited from the same focus on market development and 
do not have the necessary institutional infrastructure in place to facilitate efficient trade, despite trade being possible in many cases.
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For example, a report prepared for the Western Australian Department of Water estimated that there is significant potential for increased 
water trade in that state (KPMG 2008). It identified a potential trade volume of 80 GL per year, given the right institutional and legislative 
settings, and estimated the benefits to the state to be in the tens of millions of dollars. Increasing demand in the face of reduced rainfall 
(as has been observed over the past 35 years) underlines the need for flexible trading mechanisms in Western Australia, particularly 
as the Department of Water is forecasting a 45% increase in water demand by 2030 (DOW 2009).

Western Australia has advised that water trading policies have recently been amended to increase flexibility in trading and promote 
water market intermediaries in the state.

Most of the principles of good water management provide for the fundamental elements of an effective water market. The effective 
implementation of water planning and management principles in the first instance can provide benefits and efficiencies for the 
implementation of water trading. Where trading has been identified as physically possible, water plans should incorporate well-defined 
trading rules and contain contingencies for a wide range of conditions. Unbundling and the implementation of NWI-consistent entitlements 
are still required in many areas. Careful planning is required to ensure that no artificial trade restrictions are created and that governance 
and administrative arrangements for trade are both effective and efficient.

Finding 2.3

There are opportunities to improve the efficiency of existing markets and for productivity and efficiency benefits to be derived 
from the further development of water trading outside the Murray–Darling Basin. Opportunities include:

+ improvements in price disclosure

+ greater transparency, including about allocation announcements, trade approval processes, the basis for fees and charges, 
and the roles of approval authorities

+ reviewing inconsistencies in administrative processes between Murray–Darling Basin jurisdictions for identical trades.

2.2 Pricing and institutional reform

Pricing and associated institutional reform has been a major component of the national water reform agenda over the past two decades.

Before water reforms, water pricing was used to achieve a mix of political and social objectives. This reduced the ability of the industry 
to operate and invest efficiently and the incentives for it to do so, and encouraged excessive, inefficient and unsustainable water use 
(NWC 2011e). Over the past two decades, national pricing reforms have aimed to overcome those practices and drive improved economic, 
environmental and social outcomes.

Those reforms began in 1994 under the COAG Water Reform Framework (COAG 1994) and have continued to evolve under the 2004 NWI 
best practice pricing and institutional arrangements and, most recently, the 2010 NWI pricing principles (DSEWPaC 2010a). They aim to 
ensure that pricing is used primarily to achieve economically efficient water use and water service provision, and to ensure the financial 
viability of water service providers. The agreed pricing reforms entail addressing:

 + the overall level of prices—to ensure that prices recover the full efficient cost of providing water services from customers 
(also referred to as ‘full cost recovery’), with any government subsidies made transparent and gradually removed where possible

 + the structure of tariffs—to introduce consumption-based charges to provide a signal for efficient water use, and to ensure that fixed 
charges reflect the fixed costs of service provision (rather than being based on property values, which makes them more akin to a tax)

 + price-setting processes and related institutional arrangements—to move towards independent economic regulation of water prices, 
with regulators aiming to ensure that only efficient costs are recovered through prices, and that those costs are sufficient to provide 
the levels of service that customers are willing to pay for and maintain the economic viability of the service provider in the long term.

Table 2.2 shows the functions and coverage of Australia’s independent economic regulators.
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Table 2.2: Pricing functions and coverage of independent economic regulators

Jurisdiction and regulator Pricing functions Coverage

Review Recom mend Deter mine Metro politan 
urban

Regional 
urban

Rural

NSW—IPARTa P P P P Ob Pc

Vic.—ESCa P P P P P P

Qld—QCAd P P O P O P

SA—ESCOSAd P O O P P O

WA—ERA P P O P P O

ACT—ICRC P P Pe P Of Of

Tas.—OTTERd P P P P P O

NT—Utilities Commission P P O P P Of

ACCC P P Pg O O P

a Ongoing and formalised role in price setting.

b The New South Wales government’s Best Practice Management of Water Supply and Sewerage Guidelines 2007 provide for the pricing of water supply,  
 sewerage and trade waste.

c Only for State Water for bulk water services and for water planning and management activities. Privately owned irrigation authorities are not currently  
 subject to state-based price regulation.

d Arrangements currently in transition. South Australia’s significant rural service providers are located in the Murray–Darling Basin and subject to applicable  
 ACCC regulation.

e This power applies only if stated in terms of reference issued by the Minister.

f Sector is relatively small in this jurisdiction.

g Applies to larger infrastructure operators.

Source: Frontier Economics (2011), updated.

To inform this assessment, the Commission reviewed the implementation, effectiveness and impact of the pricing and institutional reforms 
embodied in the NWI. The findings of the review were published in the Review of pricing reforms in the Australian water sector in April 2011 
(NWC 2011e).

Where pricing reforms have been implemented, they are making a positive contribution to achieving their intended outcomes. Governments 
and regulators have also strengthened customer protection measures for vulnerable customers, helping to limit any unexpected or adverse 
impacts. Nevertheless, significant opportunities remain to extend or enhance the benefits by completing or building on the agreed reforms 
and preventing the erosion of reforms.

Chapter 4 discusses the impacts of pricing reforms on urban communities, including the effects of stronger customer protection measures.

2.2.1 Progress in implementing pricing reforms

Since 1994, there has been good progress with the implementation of water pricing reforms, including major achievements in most 
key reform commitments and at least some progress in all jurisdictions. However, implementation has varied among jurisdictions and 
between the metropolitan water, regional urban water, and rural water (irrigation services) sectors. In general, the urban water sector 
moved faster in implementation, but pricing in the urban sector coped less well with the recent drought than pricing in the rural sector, 
where complementary water market reforms played a key role in efficient resource allocation and use.

See Appendix B (clauses 64–77) for further detail on the progress of NWI parties in implementing pricing reforms.

Separation of service provision from policy and regulatory roles

Governments have largely met their commitments to separate service delivery from government and to give water businesses a stronger 
commercial focus. Separate entities are now responsible for policy and service-delivery functions. In most cases, the government-owned 
water businesses that deliver services have a commercial focus and independent boards that are responsible for managing them 
at arm’s length from government.
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Some institutional reforms involved the amalgamation of regional water services to gain a more commercial focus and realise economies 
of scale. In several parts of Australia, governments have devolved the management of irrigation schemes to local bodies. For example, 
private operators in New South Wales run several irrigation schemes, and in Western Australia a farmer-led organisation, Harvey Water 
(formerly South West Irrigation), now owns and operates the formerly government-owned irrigation schemes in the south-west of the state.

Tasmania and Queensland (in the south-east of the state) have implemented institutional reforms in recent years to urban water services 
previously delivered by multiple local councils. The aim is to increase the commercial focus of water businesses. Changed arrangements 
announced this year in south east Queensland enabled local councils to retake control of urban water supply services, partially reversing 
those institutional reforms.

Independent economic regulation

Jurisdictions have made mixed progress in implementing independent economic regulation. While all comply with the NWI commitments 
in a technical sense, it is clear that some have gone further in achieving the underlying objective of the NWI in this area.

One key difference is in pricing functions among regulators or reviewing bodies. In New South Wales, Victoria and the Australian Capital Territory, 
independent economic regulators determine the water prices charged by water businesses. In contrast, other jurisdictions have independent 
bodies with pricing functions that are largely limited to providing advice to governments (which ultimately set or approve prices), or to 
reviewing price-setting processes.

Another key difference between jurisdictions is the coverage of economic regulation. For example, in New South Wales the Independent 
Pricing and Regulatory Tribunal (IPART) determines prices for the metropolitan businesses, bulk water services provided by State Water, 
and water planning and management charges, but not the prices charged by local water utilities in regional areas. In contrast, in Victoria, 
the Essential Services Commission (ESC) determines prices for all metropolitan, regional and rural water services.

In some cases, the limited coverage of price regulation reflects the fact that private entities provide some rural water services. For example, 
in New South Wales, South Australia and Western Australia, private irrigation providers set infrastructure charges paid by customers.

In recent years there has been progress in Tasmania, South Australia and Queensland in strengthening independent economic regulation 
in the water sector as those jurisdictions transition to new institutional arrangements.

Urban water pricing

Recovery of efficient costs

Most metropolitan areas in Australia have arrangements in place to achieve upper-bound cost recovery. However, the levels of cost recovery 
can differ depending on the accuracy of a number of underlying assumptions (for example, about demand forecasts or projected costs) 
and government policies (such as specifying the weighted average cost of capital).

Changes to the South-East Queensland Water (Distribution and Retail Restructuring) Act 2009 announced in April 2011 will cap distribution 
and annual retail water and sewerage price increases at the consumer price index, which currently stands at 2.7%, for two years from 
1 July 2011 to 30 June 2013. The proposed arrangements appear to be inconsistent with fully efficient cost recovery and independent 
economic regulation. While the changes may reflect a concern about the ‘shock’ of significant price movements, a transparent pricing 
pathway subject to independent economic regulation would be a more appropriate strategy.

The degree to which regional urban water businesses achieve full cost recovery varies widely across Australia:

 + In Victoria, the ESC regulates the prices of regional water businesses, which are progressing towards upper-bound cost recovery.

 + In Queensland and New South Wales, local councils providing regional urban services are not subject to economic regulation. 
Unlike regulated businesses, which have their prices closely scrutinised, local government businesses have generally had their 
compliance with cost recovery assessed by way of reporting against guidelines and benchmark returns issued by government, 
such as the New South Wales Best Practice Management of Water Supply and Sewerage Guidelines 2007.

 + In South Australia, Western Australia and the Northern Territory, many non-metropolitan systems do not achieve full cost recovery, 
and governments have adopted uniform state pricing policies and fund revenue shortfalls. Western Australia is currently phasing 
in more cost-reflective charges for country commercial and high-use residential customers.

 + A recent review of cost recovery by the three regional water businesses in Tasmania (Ben Lomond, Southern Water and Cradle 
Mountain Water) suggests that ‘all three corporations are generating rates of return well below full cost recovery levels’ (OTTER 2011). 
This is a legacy issue, as the businesses started operations in July 2009 after a major restructure of the water industry, and the recent 
raising of the water and sewerage charge price cap to 10% is a positive sign of transition to full cost recovery.



80    The National Water Initiative—securing Australia’s water future: 2011 assessment | 2: More productive and efficient water use

Consumption-based pricing

Jurisdictions have largely met commitments to introduce two-part tariffs for urban water, replacing water charges based on property 
values and ‘free allowances’. All Australian capital cities (apart from Hobart) and many regional urban areas have adopted two-part tariffs 
for potable water supply, with metered usage and fixed service fee components.

In a notable development since the Commission’s 2009 biennial assessment, Tasmania is now rolling out water meters to all remaining 
unmetered urban areas, particularly in southern Tasmania. Two-part pricing based on consumption is to be in place across the state from 
July 2012.

Recycling and stormwater reuse pricing

Progress in the development of pricing policies to promote the efficient use of and investment in recycled water and stormwater reuse has also 
been mixed. New South Wales and Victoria have the most developed policies for recycled water and stormwater pricing. However, there has 
been some progress in other jurisdictions.

The NWI pricing principles endorsed in 2010 include principles for recycled water and stormwater reuse. The principles are intended 
to provide broad policy guidance to stimulate efficient water use in urban and rural settings, no matter what the water source.

In New South Wales and Victoria, recycled water is subject to economic regulation.

Rural water pricing

While there has been progress in moving to lower-bound cost recovery, some rural systems, particularly in Queensland, have not yet achieved it.

Tasmania has reported that rural systems have lower-bound pricing. Water charges for existing Tasmanian irrigation schemes include an 
asset renewal levy, where appropriate, sufficient to maintain the continuing service capacity of the schemes for the foreseeable future. 
For the refurbishment of schemes, annuities are charged closer to the time of investment. For long-lived assets, such as pipelines and 
dams, no funds are set aside for future capital spending.

In June 2010, New South Wales’ IPART released its final determination for State Water’s bulk water prices. The determination included 
substantial increases in prices for many customers. IPART noted:

On average across all valleys, water prices will be around 28% higher in 2013/14 than in 2009/10. Higher costs contribute 
11% to this increase and lower than expected water sales contribute 15%. The largest contributor to higher costs is the return 
on capital component (10%). This increase reflects both a larger asset base and a higher rate of return. (IPART 2011:1).

All jurisdictions have adopted consumption-based charging in the rural sector. In general, consumption-based charges account for a 
modest proportion of total revenue, reflecting the high fixed costs of irrigation water supply. For example, in 2010 the Commission’s 
National performance report: rural water service providers noted:

Revenue collected by rural water service providers may be in the form of consumptive charges, infrastructure access charges, 
customer service fees, area service charges, water entitlement charges and additional levies for service. Approximately $316 million 
in revenue was collected by rural water service providers for the provision of water services in 2009–10. This was an increase of 6% 
from 2008–09 ($297 million), principally reflecting the increase in volumes supplied as a result of the increase in water availability.

As a result of drought and the associated reductions in water availability, total revenue decreased between 2006–07 and 2007–08, 
before increasing steadily over the remainder of the period as water availability began to gradually improve in 2008–09 and 
2009–10 (NWC 2011d).

Finding 2.4

There has been progress in the implementation of the water pricing and institutional reforms envisaged under the NWI and the 
1994 COAG Water Reform Framework. However, implementation has been patchy, varying across jurisdictions and between the 
metropolitan, regional urban and rural sectors.
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2.2.2 Efficient water use

Urban sector

The purpose of consumption-based pricing is to encourage more efficient water use by aligning water bills and water consumption. 
In many cases, water businesses have increased the proportion of costs recovered through usage charges to provide signals to consumers 
about the long-term implications of water use for supply augmentations.

Our analysis of urban pricing reforms over the past two decades found a consistent pattern of reduced water consumption following the 
introduction of consumption-based pricing and the removal of free allowances in most metropolitan and regional urban areas before 
the 2000s. The impact of those pricing reforms on water consumption in the 1990s was often strong and separable from the impacts 
of other factors, such as water restrictions and conservation campaigns.

While the pricing reforms in the 1990s moved urban water markets towards more efficient levels of consumption, the drought throughout 
much of Australia in the 2000s presented new challenges. In particular, there was a change in emphasis from reducing inefficient water 
use to ensuring water supply security.

It is difficult to attribute reductions in residential water consumption during the drought to pricing reforms alone. In fact, it is likely 
that a combination of persuasion (water conservation programs, education and awareness building), restrictions and investments in 
technical water-use efficiency had a much greater influence than pricing reforms. However, it is likely that increases in volumetric prices, 
particularly through inclining block tariffs and movements towards full cost recovery, also played a role.

Figure 2.12: Residential water consumption, 2004–05 to 2009–10 (kL/property)
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Pricing reform aims to provide signals for efficient investment in new infrastructure, including new supply augmentations. Current pricing 
models fix relatively stable prices over a number of years rather than in response to changes in supply (for example, dam levels). 
Therefore, price signals played a limited role in signalling new investment during the drought. In fact, governments often made supply 
decisions through planning and investment processes, as opposed to water businesses responding to commercial imperatives.

Given the absence of strong price signals for potable water during the drought, pricing also played a limited role in influencing investment 
decisions about new and alternative sources, such as rainwater collection tanks and recycled water. Regulations and private responses 
to water restrictions (in some cases aided by government rebates) drove investment in rainwater tanks. For example, several state 
governments have put in place water-use efficiency standards (such as BASIX) that require new homes to be fitted with tanks.
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Similarly, prices did not drive investment by water businesses in recycled water. While there has been an increase in the volume and 
percentage of effluent recycled, that has been due to government policies (such as recycling targets) and water restrictions rather than 
price. For example, during the 2000s the Victorian Government imposed a target of recycling 20% of Melbourne’s wastewater by 2010. 
Supply diversification is an aspect of South Australia’s Water for Good strategy, which includes actions and targets to increase stormwater 
and wastewater recycling. Adelaide’s stormwater harvesting capacity will exceed 20 GL per annum by 2013 and the South Australian 
government has set a target of 35 GL of stormwater to be harvested per annum by 2025. In the ACT, the Think Water, Act Water strategy 
has a target to increase recycled water use in Canberra to 20% of 2004 sewage volume by 2013.

Efficient delivery of water and wastewater services

A key aim of water pricing and institutional reforms is the efficient delivery of water and wastewater services in line with customers’ 
willingness to pay and any government policies relating to non-commercial objectives.

Our analysis of the urban water sector found that reforms have had a number of positive impacts on efficient service delivery.

Real operating costs for water and wastewater in major cities generally decreased during the early years of reform (the 1990s and early 2000s). 
More recently, however, operating costs per property have increased, reflecting large increases in operating expenditure.

The financial benefits from increased scrutiny from economic regulators in places such as Victoria and New South Wales appear to have 
been significant. An analysis of price determinations in those states in the second half of last decade found examples where the revenue 
approved by the regulator was much below that proposed by the water businesses. Those determinations suggest that independent regulation 
is contributing to cost savings in water service delivery (NWC 2011e).

There is evidence that the urban water industry in regional Victoria, which underwent institutional reforms and amalgamation during the 
1990s, exhibits higher levels of technical efficiency than the industry in New South Wales, which remains dominated by local councils. 
This may be due to the achievement of economies of scale and a stronger commercial focus through institutional separation from government.

Since the introduction of pricing reforms, several states have introduced explicit community service obligation payments to cover 
government policies to subsidise smaller supply systems and achieve other social objectives. In 2009–10, for example, community service 
obligation payments in the Western Australian Water Corporation service areas of Albany, Mandurah and Kalgoorlie–Boulder were 33%, 
30% and 64% of revenue, respectively. In South Australia, they accounted for 50% of revenue in SA Water country areas.

Wastewater discharges, particularly from trade waste customers, can include contaminants that drive treatment costs and potentially limit 
reuse opportunities. Water businesses in several jurisdictions apply trade waste charges that reflect the contaminant load and quantity of 
wastewater discharged.

In general, there has been progress in managing trade wastes to reduce impacts on the environment. However, it is difficult to separate the 
effects of pricing from those of other regulatory measures, such as the introduction of licence conditions and policies directed at reducing 
waste at the source or increasing wastewater reuse.

In the late 1980s and 1990s, metropolitan water businesses all generally achieved positive real rates of return and in some cases possibly earned 
rates of returns above competitive market rates (leading to concerns that governments were using utilities to raise funds for general government use).

Water Services Association of Australia reports for the early 2000s also showed positive rates of return for metropolitan businesses (Figure 2.13).
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Figure 2.13: Return on assets, major utilities, 2000–01 to 2002–03 (%)
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The Commission’s National performance report: urban water utilities indicates that real rates of return for several metropolitan businesses fell 
during the late 2000s but remained positive (Figure 2.14; NWC 2011i). For some businesses, particularly in New South Wales and Victoria, 
real rates of return are well below those achieved in the 1990s. This possibly reflects reduced revenue from water sales and increased costs due 
to drought, an increase in the asset base following investment, or both. It may also reflect improved price regulation to the extent that the returns 
of some businesses in the 1990s were excessive.

Figure 2.14: Economic real rates of return, major utilities, 2005–06 to 2009–2010 (%)
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Compared to major metropolitan water utilities, regional water services often earned low and sometimes negative real rates of return 
before water reforms began in the mid-1990s. For example, in 1989–90, the average real rate of return for country water businesses in 
Australia was 0.8% compared to 2.8% for metropolitan water providers. In Western Australia and South Australia, real rates of return were 
–1.3% and –1.7%, respectively (Industry Commission 1992).

In recent years, non-major urban water utilities have shown large variations in their rates of return; many recorded negative rates.

See Appendix A (indicator 8.8) for further detail.

Figure 2.15: Economic real rates of return, regional urban water businesses with fewer than 50 000 connections, 
2005–06 to 2009–2010 (%)
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Investment in new or refurbished infrastructure

Robust and transparent approaches to investment in new or refurbished water infrastructure help to ensure that levels of services are 
aligned with customers’ willingness to pay and hence likely to remain financially viable into the future. They also help to ensure that 
investment decisions consider non-market values (such as ecological costs and benefits). Under the NWI (clause 69), the parties agreed 
to ensure that proposals for investment in new or refurbished water infrastructure would continue to be assessed as economically viable 
and ecologically sustainable before the investment is made.

Governments use a number of measures to promote efficient infrastructure investment, including:

 + independent economic regulation

 + environmental approvals processes

 + formal investment evaluation guidelines and processes

 + public reporting and consultation processes and requirements.

Since 2004, there has been a notable increase in infrastructure investment (actual and announced) in both the urban and rural sectors, 
including investments in:

 + desalination plants in several metropolitan areas (for example, Sydney, Perth, Melbourne, the Gold Coast and Adelaide)

 + upgrades of irrigation infrastructure in rural areas, often to share water savings between rural, urban and environmental uses 
(for example, upgrades associated with the Victorian Foodbowl project)

 + large-scale recycling and reuse schemes

 + pipe networks to increase connectivity between water systems and sources (as in south-east Queensland and Victoria).
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In many cases, pressures such as severe drought and reductions in inflows over a long period have driven such investments. It is clear 
that governments have continued to play a central role in investment decisions, either by directly influencing infrastructure planning or by 
subsidising the cost of infrastructure. Through its Water for the Future initiative, the Australian Government has played an increasing role 
in funding large rural and urban water infrastructure projects.

Various recent reports have highlighted concerns about the potential for government intervention and grants to distort investment 
decisions in the urban and rural sectors. In 2009, the Commission noted:

Government grants for urban water infrastructure projects can frustrate cost-recovery objectives and distort commercial 
incentives for investment. By reducing the cost of water to urban water customers, government grants can distort consumer 
responses. (NWC 2009a)

The Australian and state governments are making major investments in irrigation renewal projects. While such investments are generally 
a positive contribution to better water management, government funding has the potential to distort water use and economically efficient 
investment decisions.

Similarly, the Productivity Commission has noted:

While it may be appropriate for governments to preside over major investment decisions that have broad economic, social and 
environmental impacts, this should not encroach unduly on the independence of utilities. Intervention into the management 
decisions of utilities can create a disconnect between responsibility and accountability. (PC 2008)

The provision of extensive public grants for water infrastructure investments has the potential to deter private investment. Moreover, it is 
very likely that government grants and subsidies already conflict with the stated objective of full cost recovery for urban water provision. 
In the absence of a particular need to address policy-relevant market failures, the case for grants and subsidies for urban water projects 
appears weak.

Institutional separation of policy and service delivery and independent regulation and scrutiny of investments are key principles for 
ensuring that water businesses have clear objectives and a commercial focus and make efficient investments. Without those clear roles 
and responsibilities, there may be insufficient scrutiny of investment decisions.

For example, a 2010 Victorian Auditor-General’s report on government-funded irrigation infrastructure programs, including the 
Northern Victoria Irrigation Renewal Program, observed:

Victorian Government decisions to invest around $2 billion in irrigation efficiency and related projects between 2004 and 2007 
were poorly informed. Whether these projects represent the best solution to achieve the government’s policy objectives of saving 
water and securing Victoria’s water, remains unclear.

This was particularly evident for the Northern Victoria Irrigation Renewal Program, where the decision to commit $1 billion was 
based on advice about water savings and cost assumptions that had not been verified, technology that had not yet proven itself 
and the feasibility of the project, which was unknown. As a consequence, assumed water losses have been significantly revised 
down, making the achievement of intended water savings less certain (Victorian Auditor-General 2010).

In the ACT in 2009, the Independent Competition and Regulatory Commission (ICRC) investigated the projected costs of the Enlarged Cotter Dam 
project to provide enhanced water security for the territory. The ICRC’s review highlighted that the estimated cost of the project included in 
the price determination for ACTEW, the territory’s water utility, was $145 million. However, by 2010, those costs had risen to $363 million. 
The ICRC noted:

From its review of ACTEW’s assessment processes and advice to the Board in August 2009, the Commission cannot find that the 
decision to proceed with the [Enlarged Cotter Dam project (ECD)] as an independent project was prudent in terms of meeting the 
standard principles and tests …

The precautionary approach may prove in the light of future climate outcomes to have been appropriate in terms of the 2009 decision 
to invest in the ECD. However, at the time the decision was taken the evidence supported by the analysis undertaken by ACTEW and 
provided to the Commission, was insufficient to justify the decision to proceed with the ECD as the first option. (ICRC 2010)

These examples highlight just some of the challenges, caused by drought, in assessing new infrastructure. However, water infrastructure 
development in Australia has always tended to be driven by drought, and it is likely that improvements can be made in the processes, 
assessment methods and institutional arrangements for infrastructure planning and investment decisions.

Given the ‘noise’ created by government intervention and the limitation of long-run marginal cost pricing, the role of pricing in promoting 
efficient investment during the past decade appears to have been modest.
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Rural sector

Before reform, pricing practices in irrigation districts were largely the outcome of past social and development policies rather than 
commercial decisions. The legacy of those policies was that charges generally made little provision for the renewal of assets or a return 
on assets. While states took actions to refurbish run-down public infrastructure, decisions often did not take into account the viability 
of those systems in the face of cost-reflective pricing and expanded water trading.

Reforms to give effect to the user-pays principle and to achieve pricing transparency, with the aim of encouraging more commercially 
focused management of water service provider businesses, included:

 + improved accountability mechanisms for public operators, including the introduction of economic regulation and requirements for full 
cost recovery

 + transparent funding of community service obligations to achieve specific social objectives (to replace ad hoc grants or cross-subsidies 
between customers)

 + devolving management of irrigation systems to regional bodies to give them more say in investment decisions and increase commercial 
discipline for investment

 + a greater emphasis on robust economic and ecological investment evaluations.

There is evidence that devolving responsibility for the management of irrigation systems to local bodies has helped promote efficient 
service delivery.

In 2006, Young, Shi and McIntyre produced case studies on the effects of high-level water reforms on irrigation investment and practices 
in four irrigation areas; the Nogoa–Mackenzie region in Fitzroy Basin in Queensland, the Murrumbidgee Irrigation Area in New South Wales, 
the Kerang–Pyramid Hill–Boort region in Victoria, and the Lower South East region in South Australia. They found that:

All the people we consulted, reported very positively about the benefits of local management—including those in the South East’s 
groundwater system. None proposed that they would prefer a return to management by an entity over which a government had 
control. (Young et al. 2006:21)

Young et al. also suggested that higher level water reforms, such as devolving the management of irrigation systems, may have contained 
price increases in the Murrumbidgee:

Delivery price charges set by Murrumbidgee Irrigation have remained below inflation with no major price movements since 
privatisation. Water delivery costs by the Company have risen by an average of 1% per year since 1999 which has largely been 
driven by increases in environmental and engineering services, and bulk water costs which have increased by an average of 
over 5% per year. This containment of prices of water delivery to producers can perhaps be marked up as a benefit of reform. 
(Young et al. 2006:49)

Before pricing reform, there were concerns that rural water businesses were failing to make positive economic rates of return. Many continued 
to record negative rates of return. Although the introduction of reforms would be expected to improve the situation, the effects of drought are 
likely to have affected returns in recent years through either increasing operating costs or reducing revenue.
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Finding 2.5

Overall, there is evidence of benefits from pricing and institutional reforms:

+ Residential water consumption declined following the introduction of two-part tariffs and the removal of free allowances 
in the 1990s.

+ Independent economic regulation of urban and rural water services has provided increased transparency, accountability 
and scrutiny of water businesses’ expenditure, resulting in cost savings for customers.

+ The movement to recovery of full efficient costs means that many water businesses are now better placed to fund major 
new investments from customer revenue than they would otherwise have been.

However, the role of pricing in promoting efficient investment in urban water supply augmentation during the past decade appears 
modest.

Pricing reforms in irrigation distribution networks have facilitated more efficient water trading and helped to manage the distributional 
impacts of decreasing customer numbers on remaining irrigation customers.

Government interventions in pricing and investment decisions undermine the efficacy of water pricing reforms that are designed 
to encourage economically efficient water use and service provision. The blurring of institutional roles and responsibilities can 
distort and reduce incentives for water businesses to plan and invest efficiently. It can also create uncertainty and undermine 
the confidence of private sector investors.
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2.2.3 Other elements of the NWI

Cost recovery for water planning and management activities

Under the NWI (clause 67), jurisdictions agreed to bring into effect consistent approaches to pricing and attributing costs of water planning 
and management by 2006, involving:

 + the identification of all costs associated with water planning and management and performance monitoring and benchmarking

 + the identification of the proportion of costs that can be attributed to water access entitlement holders, consistent with the principles 
that charges exclude activities undertaken for the government (such as policy development, and ministerial or parliamentary services) 
and are linked as closely as possible to the costs of activities or products.

Pricing and attributing the costs of water planning and management help to ensure that water users face the full cost of water planning 
and management activities attributable to them. It also provides scope for assessing through independent review whether such activities 
are undertaken as efficiently as possible. Historically, government water management agencies have imposed different types of charges 
to recover the costs of water planning and management. 

The Water Act provides the Minister for Water with the power to make water charge rules that relate to regulated water charges in the 
Murray–Darling Basin, including charges for water planning and management activities. The Water Charge (Planning and Management 
Information) Rules 2010 came into effect on 30 June 2011. The rules require persons determining charges for water planning and 
management activities to publish information about those charges, including the amounts and the process applied to determine them 
(see Appendix E). 

With the exception of New South Wales, no jurisdiction has fully met NWI commitments designed to recover the efficient costs of water 
planning and management from water customers. New South Wales has expressed concern that there is a competitive disadvantage to 
irrigators in New South Wales due to the other states’ failure to implement the cost-recovery commitments in the NWI.

The extent to which such charges are subject to independent review is limited. For example, IPART in New South Wales is the only regulator 
to set prices explicitly for those activities. In Victoria, the ESC allows authorities to pass on the cost of the environmental levy set by the 
Water Minister to customers (based on a percentage of total revenue). In some other jurisdictions, regulators may undertake ad hoc reviews 
of water planning and management charges.

In February 2011, the Western Australian Economic Regulation Authority released the final report of its inquiry into water resource 
management and planning charges, recommending a structure for the recovery of those costs (ERA 2011). The state government 
is now developing a position and a response to the recommendations in the report.

See Appendix B for further detail on the progress of NWI parties in implementing cost recovery for water planning and management activities.

Pricing environmental externalities

Under the NWI (clause 73), the states and territories agreed to:

 + continue to manage environmental externalities through a range of regulatory measures (such as through setting extraction limits in 
water management plans and by specifying the conditions for the use of water in water use licences)

 + continue to examine the feasibility of using market-based mechanisms, such as pricing, to account for positive and negative 
environmental externalities associated with water use

 + implement pricing that includes externalities, where that is found to be feasible.

Effective management of environmental externalities helps ensure that water use, water infrastructure and wastewater disposal do not 
have an undue impact on third parties (such as other water users or the wider community), which in turn helps to maximise the net 
benefits from resource use.

Externality pricing typically involves imposing a specific charge or tax to reflect the external costs associated with an activity, with the aim 
of encouraging more socially beneficial behaviour. In practice, however, there are very few examples of externality pricing in the urban or 
rural water sectors. This is largely because governments and water businesses have sought to address externalities through environmental 
standards and regulations, which have in turn promoted investment in infrastructure works and other management activities. For example, 
water businesses invest in sewerage and treatment infrastructure to meet regulatory environmental standards for discharging wastewater 
to the environment.
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One of the few examples of an externality charge is the ACT’s water abstraction charge, which includes a component related to the 
environmental costs of extracting water from water systems. However, the charge has been subject to a legal challenge, and the 
Commission remains concerned about its lack of transparency.

To promote progress on NWI commitments relating to externality pricing, the Commission recently published Externality pricing in the 
Australian water sector (Frontier Economics 2011). The report notes that, while pricing is one of many options for addressing externalities, 
in most cases externalities associated with the urban water cycle are already being managed through non-price means. It concluded that 
there have been significant improvements in the management of some externalities in urban water during the past decade, and that this 
has limited the circumstances in which additional externality pricing is likely to be worthwhile.

In many cases, the preconditions for externality pricing in the water sector do not exist. In the Commission’s view, a careful assessment 
of existing arrangements for managing externalities is still required, to determine whether they are optimal. In particular, the states and 
territories should transparently and rigorously determine externalities of concern to the community, the party with accountability for each 
externality, and the effectiveness of existing and alternative approaches (including externality pricing) for managing the externality.

See Appendix B for further detail on the progress of NWI parties in implementing pricing for environmental externalities.

2.2.4 Future pricing reform opportunities

Where pricing reforms have been implemented, they are contributing to the achievement of their intended outcomes. However, key areas 
of reform are yet to be consistently implemented by NWI parties, and shortcomings have emerged during the recent drought.

Pricing should encourage economic efficiency in service delivery, investment and water use. While the initial pricing reforms focused 
on achieving technical or productive efficiency, the drought has highlighted shortcomings in the dynamic (investment) and allocative 
(sourcing and use) efficiency aspects of urban water management. By contrast, complementary rural water market reforms helped to 
allocate limited resources efficiently.

In addition, governments, regulators and water businesses now need to consider pricing in a more competitive institutional framework, 
where customers’ needs are increasingly diverse, where water systems are more complex and integrated, and where a host of external 
factors will place pressure on the sector to provide the right mix of services at the lowest possible cost.

The heavy reliance placed on non-price instruments, such as restrictions and conservation campaigns, to balance supply and demand 
during the recent drought was not optimal. Efficient price signals had a limited role in influencing the timing and extent of new investment 
in supply-side augmentations, which were often made by governments outside the normal planning processes.

The clear separation of policy, regulatory and service delivery roles has also been undermined. Government intervention compromises the 
development of a principled approach that uses water pricing as an instrument to encourage economically efficient water use and service 
provision. Such blurring can distort and reduce incentives for water businesses to plan and invest efficiently, and can create expectations 
that lobbying will be fruitful in the future. It can also create uncertainty and undermine the confidence of private sector investors.

As a result of those developments, the Commission is concerned about the national architecture for implementing reform. While the 
specific challenges and the right mix of reforms will vary across Australia, in our Review of pricing reform in the Australian water sector 
(NWC 2011e) we proposed a framework for renewed reform that includes:

 + a recommitment by COAG to the fundamental objectives and principles of pricing reform, including extending independent economic 
regulation across all water systems and continued pricing adjustments to enable the recovery of efficient costs

 + consideration of new approaches to pricing frameworks to better signal the value of the resource and enable greater customer choice

 + improved institutional arrangements, particularly for planning and investment

 + recommitment to action on cost recovery for water planning and management activities.

Finding 2.6

The objective of water pricing to encourage economic efficiency in service delivery, investment and water use remains valid. 
Changes to the context in which our urban water sector operates mean that governments, regulators and water businesses now 
need to consider pricing in a more competitive institutional framework, in which customers’ needs are increasingly diverse and 
water systems are more complex and integrated.
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Summary of findings

Finding 2.1

Water markets have grown substantially for both allocation and entitlement trading in the Murray–Darling Basin, and are evolving 
in a number of other parts of Australia.

Finding 2.2

Water markets have facilitated increased productivity, improved flexibility for individuals and businesses, and resulted in positive 
economic gains at the community, regional and national levels. Irrigators are increasingly sophisticated in their use of water 
trading as a business tool.

Finding 2.3

There are opportunities to improve the efficiency of existing markets and for productivity and efficiency benefits to be derived from 
the further development of water trading outside the Murray–Darling Basin. Opportunities include:

+ improvements in price disclosure

+ greater transparency, including about allocation announcements, trade approval processes, the basis for fees and charges, 
and the roles of approval authorities

+ reviewing inconsistencies in administrative processes between Murray–Darling Basin jurisdictions for identical trades.

Finding 2.4

There has been progress in the implementation of the water pricing and institutional reforms envisaged under the NWI and the 
1994 COAG Water Reform Framework. However, implementation has been patchy, varying across jurisdictions and between the 
metropolitan, regional urban and rural sectors.

Finding 2.5

Overall, there is evidence of benefits from pricing and institutional reforms:

+ Residential water consumption declined following the introduction of two-part tariffs and the removal of free allowances in the 1990s.

+ Independent economic regulation of urban and rural water services has provided increased transparency, accountability and 
scrutiny of water businesses’ expenditure, resulting in cost savings for customers.

+ The movement to recovery of full efficient costs means that many water businesses are now better placed to fund major new 
investments from customer revenue than they would otherwise have been.

However, the role of pricing in promoting efficient investment in urban water supply augmentation during the past decade appears modest.

Pricing reforms in irrigation distribution networks have facilitated more efficient water trading and helped to manage the 
distributional impacts of decreasing customer numbers on remaining irrigation customers.

Government interventions in pricing and investment decisions undermine the efficacy of water pricing reforms that are designed 
to encourage economically efficient water use and service provision. The blurring of institutional roles and responsibilities can 
distort and reduce incentives for water businesses to plan and invest efficiently. It can also create uncertainty and undermine the 
confidence of private sector investors.

Finding 2.6

The objective of water pricing to encourage economic efficiency in service delivery, investment and water use remains valid. 
Changes to the context in which our urban water sector operates mean that governments, regulators and water businesses now 
need to consider pricing in a more competitive institutional framework, in which customers’ needs are increasingly diverse and 
water systems are more complex and integrated.



3
Sustainable water management
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NWI elements discussed in this chapter
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3 Sustainable water management

Summary of impacts

The NWI has embedded into water management across Australia the imperative to manage water resources sustainably, 
to articulate more clearly environmental objectives, and use best available science in decision making.

The water plans and environmental management arrangements established under the NWI are improving Australia’s capacity 
to maintain important environmental assets and ecosystem functions and to support economic activity. They have not yet had time 
to deliver fully their intended outcomes or to demonstrate their efficacy over the long term, including during periods of climatic 
extremes.

Governments are using a number of NWI-consistent mechanisms to start to address overallocation or overuse, particularly in the 
Murray–Darling Basin. They have used water markets established under the NWI as an important mechanism to recover water 
for the environment while maintaining the security of water users’ access entitlements.

Despite the effort to recover water for the environment in some areas, many water resources are still not being managed sustainably. 
Nationally, there has been disappointingly slow progress in the explicit identification of overallocated and overused systems and 
in restoring those systems to sustainable levels of extraction.

There has been some progress across jurisdictions in the development of environmental management institutions and their capacity 
to deliver environmental water. However, accountability for environmental outcomes remains weak. In particular, monitoring capacity 
is often inadequate, the necessary science to link environmental watering with ecological outcomes is generally weak and there is a 
lack of transparent reporting of results.

Water is part of Australia’s natural capital and serves a number of important objectives, including environmental objectives. In committing 
to the NWI, all of Australia’s governments acknowledged their responsibility to ensure that water is allocated and used to achieve social 
and economic objectives in a manner that is environmentally sustainable. This included commitments to improve the health of river and 
groundwater systems by establishing clear pathways to return overallocated systems to environmentally sustainable levels of extraction, 
to maintain other systems at environmentally sustainable levels of use, and to identify and protect high conservation-value systems.

Under the NWI, the parties agreed to identify environmental and other public benefit targets in water planning, and to develop and 
implement management practices and institutional arrangements that would achieve them. In particular, they agreed to be as specific as 
possible about objectives, to establish environmental water managers with the necessary authority and resources to achieve the objectives, 

and to provide water cost-effectively for that purpose (clause 78).

To assess the achievement of those commitments, the Commission reviewed whether:

 + our understanding of surface water and groundwater systems and the identification of high conservation-value ecosystems have improved

 + water planning clearly specifies environmental objectives and the pathways for achieving them, including by returning overallocated 
and overused systems to sustainable levels of extraction

 + mechanisms are in place to recover water for the environment where required

 + the security and management of environmental water have improved

 + monitoring, evaluation and reporting arrangements are adequate.
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3.1 Understanding water resources

The NWI parties agreed that decisions made in water planning processes would be informed by the best available scientific information 
(NWI clause 36). They also agreed that the knowledge base for decisions about the environment’s requirements for water and water 
allocations should be clearly stated (NWI Schedule E, clause 1v) to provide transparency.

Robust scientific information is essential for determining the environmental water required to maintain water-dependent ecosystems. 
It is not possible to wait for the perfect set of information for each system, so decisions need to be made on the best information available 
at the time. When plans are reviewed, they should take account of newer information.

Information on groundwater systems is particularly important to improve our capacity to manage them sustainably, as both the science 
and policy for managing them is less developed in Australia than for surface water systems. Water managers must also recognise the 
connectivity between surface water and groundwater systems, and manage connected systems as a single resource.

3.1.1 Investments in improving knowledge

There has been significant investment in developing the body of knowledge and tools available to environmental water managers, 
water planners and community members:

 + During 2007 and 2008, CSIRO undertook a basin-wide water resource assessment on an unprecedented scale for the groundwater and 
surface waters of the Murray–Darling Basin, reporting on current and future climate scenarios and possible land management changes. 
The Murray–Darling Basin Sustainable Yields project was funded through the Commission. It included reports on 18 regions and an 
overall basin report. Similar assessments have also been undertaken in northern Australia, Tasmania and parts of Western Australia, and a 
current project is underway in the Great Artesian Basin. All of the projects take into account the potential significance of development and 
climate change, and also particular regional or jurisdictional pressures, such as reliance on groundwater in south-west Western Australia, 
drought-proofing policies in Tasmania, and the pressure of development in the north. The results of the Murray–Darling Basin Sustainable 
Yields project, together with other information available to the MDBA, are being used to develop sustainable diversion limits for the basin.

 + The eWater CRC has worked with a range of partners since 2005 to develop a suite of products and tools, including Source Rivers, 
a nationally applicable hydrologic modelling platform for water planning, to help water managers make confident decisions that are 
based on good, transparent science in line with the NWI (see Box 1.9 in Chapter 1).

 + Following a review of existing frameworks for classifying and managing high conservation value aquatic ecosystems (HCVAEs) in 2007, 
jurisdictions have been working together to develop a national framework for that purpose.

 + Valuable efforts are being made to improve understanding of water resources in northern Australia and their management, some of which 
are being funded or co-funded by the Commission. This work includes the Tropical Rivers and Coastal Knowledge (TRaCK) research hub, 
a project of the Commonwealth Environmental Research Fund co-funded by the Commission, which provides the science and knowledge 
that government, communities and industries need for the sustainable use and management of Australia’s tropical rivers and coasts 
(see Box 3.2).

 + National working groups have been formed to deliver improved outcomes in water management, including a community of practice 
for environmental water managers and a water planning website (see Box 1.11 in Chapter 1).

These research projects provide governments and industry with an unprecedented level of water information to guide future resource 
planning, management and investment.
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Box 3.1: CSIRO Water for a Healthy Country National Research Flagship

The CSIRO Water for a Healthy Country National Research Flagship is the largest research partnership focusing on water in 
Australia. The flagship is a partnership between CSIRO and scientists, research institutions, private enterprise, community groups, 
and government and non-government organisations to address the sustainable management of water resources and deliver 
relevant and effective water management options. The flagship aims to provide Australians with solutions for water resource 
management, creating economic gains while protecting or restoring our major water ecosystems. It includes regional research 
to manage water in rural Australia, water for healthy ecosystems, urban water and the integration of water information systems.

Research funded through the Water for a Healthy Country Flagship supports major water policy and strategies, including the:

 + National Water Initiative

 + Reef Water Quality Protection Plan

 + Living Murray Initiative

 + Water for the Future Program

 + Murray–Darling Basin Plan.

Sources: CSIRO (2011a, 2011b).

The Commission considers that sustained investment in science to produce better information and tools to support water managers and 
water planners would contribute to improved management decisions for the sustainable management of our water resources, as well as 
greater efficiency in the delivery of environmental water.
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Box 3.2: Improving our understanding of water resources in Northern Australia

The Commission is funding or co-funding work to deepen our knowledge of water resources in northern Australia and to improve 
their management.

Tropical Rivers and Coastal Knowledge

The Tropical Rivers and Coastal Knowledge (TRaCK) consortium draws together more than 70 of Australia’s leading social, 
cultural, environmental and economic researchers to focus on the tropical north of Australia from Cape York to Broome. TRaCK 
recognises that the only way to make good decisions about the management of a water resource is to have information on the 
values and needs of its aquatic ecosystems, Indigenous communities, and agricultural and industrial users. It has gathered and 
analysed those values and potential threats to them to inform decision makers working towards the sustainable management 
of northern Australian water systems.

The Northern Australia Water Futures Assessment

The Northern Australia Water Futures Assessment was established by the Australian Government in response to renewed 
interest in the development of northern Australia, and is jointly funded by the Commission and the Department of Sustainability, 
Environment, Water, Population and Communities. It comprises four programs—Water Resources, Ecological, Cultural and Social, 
and Knowledge Base—which will provide the science needed to inform the development and protection of northern Australia’s 
water resources, so that development is ecologically, culturally and economically sustainable.

For those key assets identified as most at risk across the north, the Ecological program is:

 + improving understanding of water-dependent ecological assets

 + identifying high ecological value aquatic ecosystems

 + identifying ecological assets most at risk from hydrological changes that might occur as a result of climate change, future 
development or other factors

 + assessing the development and climate change risks to water resources.

In catchments that are subject to water resource development, the Cultural and Social program is working with jurisdictions, 
Indigenous groups and organisations to:

 + identify sociocultural values, beliefs and practices as they relate to water

 + conduct location-specific case studies to understand sociocultural values, beliefs and practices as they relate to water, 
including patterns of usage, religious implications, economic activities, and social and political issues.

The program is also identifying tools and processes to articulate water-related Indigenous social and economic aspirations 
and will recommend directions and priorities for future research.

The Northern Australia Sustainable Yields project

The Northern Australia Sustainable Yields project was established in response to a decision by COAG in 2008 to undertake a 
comprehensive scientific assessment of water yield in all major water systems across the country. Funded by the Commission, 
the project provides critical information on historical, recent and likely future water availability in northern Australia, which is renowned 
for its high rainfall, pristine tropical ecosystems and relatively undeveloped state. That information is helping governments, industry 
and communities to consider the environmental, social and economic aspects of the sustainable use and management of the water 
assets of the north (CSIRO 2011a).
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While governments and water managers know more about ecosystems than they did at the commencement of the NWI, the Commission 
has found a lack of ecosystem understanding at the scale that is most useful in water planning and managing for planned and unplanned 
environmental watering events. Aquatic ecosystem science has frequently been focused at the species or group level rather than at the 
ecosystem level and has often been conducted at a local scale, leading to a lack of the systems-level understanding required to achieve 
water planning and management objectives.

There are large gaps in our knowledge about ecology and the response of ecological communities to changes in flow. There are shortcomings 
in past and current approaches to the collection and analysis of ecological, hydrological and water-quality data and its use to demonstrate 
cause-and-effect relationships between changes in flow and ecological responses. One major concern is the scarcity of long-term, continuous, 
spatially explicit datasets of major ecosystem drivers linked to a range of key ecological response variables.

In 2008, the Commission funded an 18-month study of the ecological results of flow regimes in the Murray–Darling Basin (Colloff et al. 2010). 
The study found that the management of environmental water allocations to achieve ecological outcomes for important environmental assets 
is not yet supported by a comprehensive, evidence-based, scientifically rigorous predictive framework. Given that the most comprehensive 
flow–ecosystem datasets in Australia are for systems in the Murray–Darling Basin, there is likely to be a serious deficiency across Australia 
in long-term, continuous, spatially explicit datasets for major ecosystem drivers linked to key ecological response variables.

Australia now possesses a suite of modern hydrological models designed to predict flow regimes under different management and 
climatic scenarios. However, there are still weaknesses in modelling at the low-flow end of the hydrograph. A Commission-funded project, 
Investigating Low Flows for Improved Water Planning and Management, is working to address that gap in collaboration with the jurisdictions. 
The absence of predictive ecosystem models, based on a scientific understanding of flow–ecosystem response relationships, remains a 
weakness in Australia’s toolkit of water management models.

Each jurisdiction monitors aquatic ecosystem health using protocols that are specific to that jurisdiction. In the past, it has proven very 
difficult to assemble the datasets from the disparate monitoring programs into a comprehensive Australia-wide picture of ecosystem health. 
In conjunction with jurisdictions and the Department of Sustainability, Environment, Water, Population and Communities, the Commission 
has funded the development of the Framework for the Assessment River and Wetland Health (FARWH), which allows existing jurisdictional 
ecosystem data collections to be reported in a nationally consistent manner.

The FARWH model has been tested successfully using existing jurisdictional data collections in Queensland, New South Wales, 
Western Australia, Victoria, Tasmania and northern Australia, showing that FARWH can be used to provide nationally consistent 
assessments of aquatic ecosystem condition using existing data.

Regular reporting on ecosystem condition using a nationally consistent mechanism such as FARWH has the potential to support the 
development of a national baseline to measure change over time.

Understanding ecosystem responses to both environmental watering events and natural climate variability is central to good environmental 
water management, especially in systems in which water resources are highly contested, such as overallocated systems. Sound knowledge 
of the links between flows and levels in groundwater systems and of ecosystem outcomes will enable more efficient and effective 
environmental water decisions and will contribute to greater social acceptance of environmental water allocations.

Finding 3.1

Since 2004, there has been a material improvement in knowledge and understanding of Australia’s water resources. There remains 
a significant gap in our knowledge of ecosystem responses to changes in flow. This knowledge is critical to the capacity of 
environmental water managers to effectively plan, monitor and review environmental watering.
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Understanding groundwater systems

There has been rapid development of groundwater resources over recent decades, driven by increasing population pressures in many 
coastal and rural communities and rising demand from many new and existing industries. Much of inland Australia is dependent on 
groundwater for water supply. 

Prior to the NWI, groundwater was often overlooked in the national water debate. The failure to adequately invest in groundwater data and 
knowledge, appropriate monitoring and tools and networks, has resulted in an inadequate understanding of the resource and overallocation 
in many aquifers. Recognising these issues, the Commission established the National Groundwater Action Plan (GAP) in 2007 as a first step 
to improve groundwater knowledge and to progress groundwater reforms under the NWI. Under GAP, projects have been conducted in all 
jurisdictions and are contributing to the improved understanding and management of groundwater resources across the country (see Box 3.3). 

The NWI recognises the importance of identifying groundwater systems of high conservation value and managing these systems to protect 
and enhance those values. A recently released Commission report, Evolving issues and practices in groundwater-dependent ecosystem 
management (SKM 2011), found that each jurisdiction has developed environmental policy and management practices to account for and 
provide for groundwater-dependent ecosystems. The report uses seven case studies to illustrate the available range of management tools 
and the effectiveness of water planning policy controls in protecting such systems. In most cases, groundwater-dependent ecosystem 
management is only now being written into water plans, and there is much room for improvement in determining appropriate environmental 
water provisions. The report notes that ecological monitoring and evaluation of these systems are critical but deficient, and cautions that 
groundwater-dependent ecosystem management should not be held back by a lack of data or uncertainty in the science.

At the national level, our understanding of groundwater systems and the ecological values they support is much less developed than for 
surface water. This is reflected in differences in the way sustainable levels of extraction are determined. For surface water, sustainable 
levels are defined by taking into account flow magnitude, frequency, duration, timing and rates of change. In contrast, the initial approach 
for groundwater sets a single annual extraction limit derived from the hydrogeological concept of ‘safe yield’, which is the quantity of 
groundwater that can be extracted without depleting the storage. On its own, that approach does not take adequate account of impacts 
on ecosystems or the dynamic interconnectedness of systems. Without robust studies of the water requirements of groundwater-dependent 
ecosystems, water managers rely on expert opinion.

While our understanding of groundwater resources is less robust than our understanding of many surface water systems, it is no less 
important that they be managed using the best available science. Where understanding of the system is poor, managers should set 
conservative extraction limits and not continue to base future allocations on historical levels of extraction.

The Commission has recently completed the development of a methodology and toolkit that can be used by water managers to provide 
scientifically rigorous estimates of recharge and discharge rates in areas where detailed investigations have not been conducted. 
The toolkit was developed by CSIRO and Geoscience Australia in collaboration with the states and territories. Five jurisdictions 
(New South Wales, Victoria, Queensland, South Australia and the Australian Capital Territory) have trialled the tools and expressed 
interest in integrating them into their water planning processes. The toolkit represents a step forward in quantifying the effect of 
groundwater–surface water interactions on the water balance.

Finding 3.2

Over recent years, considerable effort has been made to increase our knowledge of groundwater systems from what was a low 
base. Continued investment in groundwater science and knowledge to improve management practices remains a priority. 
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Box 3.3: The Commission’s Groundwater Action Plan

The Commission initiated the $82 million National Groundwater Action Plan (GAP) in 2007 to improve the knowledge and understanding of 
Australia’s groundwater resources by investing in improved data and information and building groundwater skills and management capacity.

Data and information about groundwater resources

GAP has funded hydrogeological investigations to help overcome groundwater knowledge gaps and improve groundwater management. 
The plan has invested more than $16 million in targeted aquifer assessments nationally and has funded the development of 
a suite of practical tools for management. 

For example, in Queensland, GAP funded the development of a groundwater operational modelling package that allows management 
rules to be incorporated into modelling runs, something that has been routine for surface water models but has until now been a 
major gap in groundwater planning capacity. The package was used in the development of the Pioneer Catchment Water Resource 
Plan and Resource Operations Plan and is now being applied more widely.

In Tasmania, a GAP-funded groundwater information management system has become operational. For the first time in Tasmania, 
a centralised system exists to record all information about the State’s groundwater resources and related infrastructure. It is used 
by departmental staff for capturing new groundwater data, resource assessments and monitoring programs. 

In the Northern Territory, GAP funded technical investigations in the economically and ecologically significant Oolloo Dolostone 
aquifer have resulted in the discovery of a previously unidentified geologic unit and have enabled the Northern Territory to quantify 
the contribution of the Oolloo Dolostone aquifer to baseflow in the Daly and Katherine rivers. 

Projects have filled knowledge gaps in specific areas that presented impediments to water planning and management. 
Nationally, the number and quality and groundwater plans has improved and the ability of some states to manage the resource 
has been greatly advanced.

Connectivity

Although groundwater and surface water systems are often closely connected, they have historically been managed separately. 
Sound knowledge of groundwater and surface water connectivity is vital for sustainable management of both resources. 
The Commission has been working with state and territory agencies to build information on connected systems and has improved 
understanding and management of groundwater – surface water connectivity in key areas. 

The Mapping Potential Surface Water/Groundwater Connectivity project undertook catchment-scale analyses and determined the 
potential connectivity of groundwater resources along river reaches in more than 50 surface water catchments. It provided water 
managers with a visual indication of areas of potentially high connectivity between systems to enable better water management 
decisions and developed an analytical assessment method applicable to most of Australia. 

The Commission has also developed groundwater – surface water connectivity guidelines to aid integrated management 
and provide more explicit and equitable sharing of the benefits and impacts of abstraction across connected water systems. 
The framework provides overarching direction on how to develop integrated plans in connected systems.

Skills and capacity

The Commission contributed $15 million to establish the National Centre for Groundwater Research and Training at Flinders University 
in South Australia. The Centre’s primary goal is to build a high-quality, integrated program of groundwater research, and to train the next 

generation of expert hydrogeologists and groundwater specialists. For further information about the centre, see Box 1.11 in Chapter 1.

3.1.2 Surface water – groundwater connectivity

The NWI objectives include the recognition of the connectivity between surface water and groundwater systems, and management of 
connected systems as a single resource in an integrated way (clause 23(x) and Schedule E: clause 5(ii)). Where systems are connected, 
extractions and other actions in one system can influence the functioning of the other. Connectivity needs to be taken into account 
when identifying the ecological values and assets covered by a water plan, setting the plan’s ecological objectives, and choosing the 
management tools to implement the plan.

Since 2004, the number of water plans that recognise the connection between surface water and groundwater has increased significantly 
in all jurisdictions. The need to manage connected systems as single resources is recognised in legislation or policy instruments in all 
states and territories.
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However, the degree to which water sharing plans include specific provisions to ensure sustainable levels of extraction is variable. 
The nature of those provisions depends on the hydrological characteristics of the system, the level of demand, knowledge of the resource 
and, where knowledge is lacking, the capacity to monitor the impact of extraction on both surface water and groundwater. Approaches to 
managing interconnectivity include the following:

 + In the absence of a good understanding of the system, the water plan for Western Davenport in the Northern Territory limits surface 
water diversions to no more than 5% of natural flows.

 + The Eastern and Western Mount Lofty water allocation plans in South Australia propose the quarantining of the estimated groundwater 
contribution to stream base-flow and pool maintenance.

 + In the Peel Alluvium water source in New South Wales, cease-to-pump rules for groundwater bores are linked to surface water flows in nearby streams.

 + The water sharing plan for the Bellinger River regulated and alluvial water sources in NSW treats highly connected surface water and 
groundwater as a single resource.

 + The water resource plan for Whitsunday in Queensland states that water management rules must consider groundwater flows and the 
contributions from aquifers to the flow of water in watercourses.

 + The water allocation plan for the Tindall Limestone Aquifer in the Northern Territory protects groundwater-dependent ecosystems through 
provisions relating to water levels in the Katherine River (SKM 2011).

The Commission acknowledges the significant commitment that jurisdictions have made to managing surface water and groundwater 
systems as single resources, particularly since 2004. Improving the management of connected systems hinges on the jurisdictions’ 
continued commitment to building knowledge, funding and implementing appropriate monitoring, and adaptively managing systems where 
new information indicates that management is necessary.

In 2009, the Commission expressed concern about unrecognised surface water – groundwater connectivity. We remain of the view, 
expressed at the time, that unless otherwise established, it should be assumed that all surface and groundwater systems are connected 
and that the eventual impact of groundwater pumping on surface water flow may be as high as 100%.

Further information on NWI parties’ progress in recognising the connectivity between surface water and groundwater resources is in 
appendixes A (indicator 10.1) and B (clause 79).

Finding 3.3

While all jurisdictions have developed policies for managing connected surface water and groundwater systems, the implementation 
of effective conjunctive management remains limited and the understanding of connectivity in individual systems is still inadequate 
in many areas.

3.2 Identifying environmental objectives and water regimes

Water planning is the main mechanism established in the NWI to achieve environmentally sustainable water management. Good water 
planning depends on a solid understanding of the interdependence between ecosystems and social and economic values, the clear 
specification of intended outcomes, and clarity about the water regime required to deliver results at an agreed level of risk.

In our review of a sample of recent water plans, we identified some good examples of specific, measurable objectives for the environment in 
some plans. We found that, generally, the methods used in most recent water plans to determine environmental water regimes have improved 
and that more credible science and more holistic methods are being applied. For many recent plans, jurisdictions have undertaken studies to 
identify the environmental values associated with water-dependent ecosystems covered by the plans and to estimate the water regime required 
to maintain these values, although the level of rigour of the studies varied substantially. Examples of improving practice include the following:

 + In the Northern Territory, the recently completed Tindall Limestone Aquifer, Katherine, water allocation plan provides a good example 
of transparent, measurable objectives. The plan outlines its objectives in a table that also clearly identifies the logic behind the plan. 
The table links outcomes, objectives, strategies and performance indicators, providing a high level of transparency and clarity about 
the plan’s purpose, what it is intended to achieve, how that will be achieved, and how progress will be monitored and measured.

 + The South Australian Department for Water has sought to increase the transparency of environmental water determinations by developing 
guidelines for environmental water requirements and provisions. While the guidelines are still in the final stages of preparation, they are already 
being applied in developing all new water allocation plans in South Australia. Importantly, material that provides the technical background 
on methods and processes for defining environmental water requirements is publicly available (South Australian Government 2010).
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While practice is improving, many currently operational water plans do not set out objectives in a way that can be clearly understood 
and measured. In many cases, the plans express objectives very broadly—for example, to ‘sustainably manage water resources’, 
‘protect ecosystems’ and ‘share water equitably’. They do not give any indication of acceptable levels of risk to ecosystems, the target level 
of water supply security for entitlement holders, and the way the available water will be shared in wet, average and dry years.

Embedded at lower levels, some plans have measurable objectives that do relate to outcomes. Those objectives can be hard to find, 
may lie within strategies or performance indicators, and may not be well linked to plan objectives. For communities, the lack of clarity 
about how a plan will achieve its objectives and clear measures of plan performance can lead to confusion and reduced confidence in 
water planning. Very broad objectives make it extremely difficult to measure whether a plan is successful or not.

Objectives can also be obscured by the complexity of planning mechanisms and documentation. For example, in Victoria, planning is 
stipulated through a number of different documents with differing degrees of detail. This makes it difficult to see clear links between 
the environmental objectives identified in a plan and the specific management activities to deliver those objectives.

Finding 3.4

The specification of objectives in water planning is continuing to improve. Some recent water plans articulate clear environmental 
water objectives that are measurable and connected to other provisions in the plans. Nationally, there continue to be inadequacies 
in the transparency of plan objectives.

3.3 Returning systems to sustainable levels of extraction

The NWI parties agreed to identify and make substantial progress towards addressing all currently overallocated or overused systems 
and to establish pathways to return those systems to environmentally sustainable levels of extraction by 2010 (NWI clause 23(iv)). 
Box 3.4 outlines the Commission’s working definitions of environmental sustainability, overallocation and overuse.

Box 3.4: Environmental sustainability—some definitions

The Commission considers environmental sustainability to mean the:

maintenance of key assets and functions in a condition, which may be less than pristine, but which provides a balance 
between current environmental requirements and other consumptive demands on water resources while maintaining 
options for an uncertain future. (NWC 2010a)

This definition recognises consumptive uses, uncertainty in the climate and other factors, and the critical importance of ecosystem 
assets and functions to people’s livelihoods. The definition also acknowledges that balancing environmental requirements and 
consumptive demand for water requires some form of agreement. The NWI relies on water planning to achieve that agreement, 
and on the monitoring of water plan implementation to ensure that the balance is achieved.

Overallocation refers to situations in which, with the full development of water access entitlements and all other forms of 
authorised use in a particular system, the total volume of water allowed to be extracted at a given time exceeds the sustainable 
water extraction regime for that system.

Overuse refers to situations in which the total volume of water extracted from a particular system at a given time exceeds the 
sustainable water extraction regime for that system.

Choices about which environmental assets to protect, how strongly to protect different ecosystems, sustainable levels of extraction 
and acceptable levels of risk cannot be determined by science alone. They are inherently social decisions that depend on changing 
circumstances (such as climate change or extremes of weather) and cultural preferences, as well as scientific knowledge.

Systems that are overallocated or overused should be clearly and publicly identified. The Commission notes that there is still no agreed 
national list of overallocated or overused systems. This not only makes it difficult to know whether adequate steps have been taken to deal 
with overallocation, but also jeopardises other aspects of the NWI, such as the risk assignment and interception provisions, which rely on 
that identification. The Department of Sustainability, Environment, Water, Population and Communities advises that jurisdictions have agreed 
to develop a framework to assess systems at risk of unsustainable use by the end of 2011, and will then conduct the assessment biennially. 
Table 3.1 outlines the NWI parties’ performance against Natural Resource Management Ministerial Council performance indicators in this area.
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Table 3.1: Jurisdictional responses on performance indicators for overallocation and overuse

Jurisdiction Indicator Number of water systems for which a water plan has been completed that:

has been assessed as 
overallocated / overused 

and has a pathway in place

has been assessed as 
overallocated / overused, 

but has no pathway in place

2009 2011 2009 2011

ACT 4.1 (overallocation) 0 0 0 0

4.2 (overuse) 0 0 0 0

NSW 4.1 (overallocation) n.p. n.p. n.p. 0

4.2 (overuse) n.p. n.p. n.p. 0

NT 4.1 (overallocation) 0 0 0 0

4.2 (overuse) 0 n.p. 0 0

Qld 4.1 (overallocation) n.p. 3 n.p. 0

4.2 (overuse) n.p. 5 n.p. 0

SA 4.1 (overallocation) 1 3 8 3

4.2 (overuse) 1 1 5 1

Tas. 4.1 (overallocation) 0 0 0 0

4.2 (overuse) 3 0 0 0

Vic. 4.1 (overallocation) n.p. n.p. n.p. n.p.

4.2 (overuse) n.p. n.p. n.p. n.p.

WA 4.1 (overallocation) 8 9 0 0

4.2 (overuse) n.p. 9 0 0

n.p. = not provided.

Note: This information relates only to those water systems that were managed at the time in accordance with available water plans. Some management areas 
in the table are both overallocated and overused. An expanded version of this table is in Appendix A (Table A.8).

Victoria has advised that it does not explicitly identify systems as being overallocated or overused, but instead manages the needs of 
the environment through its water planning framework. However, Victoria’s sustainable water strategies appear to indicate overallocated 
or stressed systems and how they will be treated:

 + The Central Region Sustainable Water Strategy (page 34) states that ‘some groundwater management areas are already over-allocated. 
In those cases “water supply protection areas” are declared according to provisions in the Water Act 1989 and management plans are 
developed to reduce over-use in these areas.’ Fourteen water systems in the region are declared water supply protection areas.

 + The Northern Region Sustainable Water Strategy, released in 2009, stated that ‘in highly stressed systems, the water sharing arrangements 
or the total licensed volume committed from the resource may need to be revised. In these cases, a [water supply protection area] will be 
declared in accordance with Section 32 of the Water Act 1989 and a management plan prepared which may change licence conditions 
prior to the renewal of the licence.’ There are currently five declared water supply protection areas in the region.

New South Wales reports that, in areas with water sharing plans, the extraction limits and the environmental water rules are designed to 
ensure that systems are not overused. Allocations vary from year to year depending on the volume of water available for consumptive use.

In the absence of explicit acknowledgment of overallocation and overuse in water plans, the Commission reviewed 159 plans, including 
40 plans activated since 2009, to determine the extent to which the plans manage systems as though they are overallocated, overused 
or approaching full allocation, and the extent to which the plans identify the return of the system to environmentally sustainable levels 
of extraction as a management objective.
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With few exceptions, the allocation status of an area was implicit rather than explicit in water plans. For example, systems in which no further 
entitlements were permitted or in which there was no unallocated water available were assumed to be fully allocated. Similarly, overuse was 
usually implied through management arrangements in the plans. Those arrangements ranged from the control of non-entitlement water users, 
water inception activities and illegal use, to improved monitoring of water uses. We characterised a plan area as overallocated or overused if 
the whole area covered by the plan, or a water system or subsystem contained within the plan area, was identified in the plan as being in one 
of those categories. This review repeated a similar assessment undertaken in 2009.

The 2009 assessment identified overallocation (either of the whole area covered by the plan or of a subsystem) in 19 systems. A further 
47 systems were identified as fully allocated.

Our 2011 review identified 104 systems as overallocated, overused or fully allocated (see Table 3.2). The increase results from a greater 
recognition of system stress, which is a necessary first step in addressing overuse and overallocation. It is mainly attributed to the 
commencement of new Victorian sustainable water strategies and New South Wales macro plans that cover multiple water sources. 
There are potentially another 11 overallocated systems in Victoria (where water recovery measures are planned), and 18 overallocated 
or overused systems in New South Wales (identified stressed rivers).

Table 3.2: Numbers of overallocated, overused and fully allocated systems identified in water plans, 2009 and 2011

Jurisdiction Status 2009 2011

ACT Overallocated and/or overused – –

Fully allocated – –

NSW Overallocated and/or overused 7 8

Fully allocated 28 34

NT Overallocated and/or overused – –

Fully allocated – 1

Qld Overallocated and/or overused 1 5

Fully allocated 7 4

SA Overallocated and/or overused 5 8

Fully allocated 5 5

Tas. Overallocated and/or overused – –

Fully allocated 4 2

Vic. Overallocated and/or overused 9 18

Fully allocated 3 10

WA Overallocated and/or overused 2 9

Fully allocated – –

Total 71 104

Most plans identifying systems as overallocated, overused or fully allocated also include provisions and pathways to return the systems 
to sustainable levels of extraction. The likely effectiveness of the approaches identified varies.

South Australia is incorporating a range of measures to address overallocation in its more recent water plans, including, for example, 
reductions in existing licensed use and water recovery through irrigation efficiencies such as bore capping and rehabilitation.

Some water sharing plans in New South Wales include pathways to return systems to sustainable levels of extraction through the phasing out of 
supplementary water and the cancellation of licences over the course of the water plan (in effect, reducing entitlements). However, many other 
New South Wales water plans for fully allocated systems note that action to reduce entitlements will be taken in future, once the actual extraction 
level exceeds the long-term sustainable diversion limit. Extraction is managed by annual allocations rather than reduced entitlements.
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Some Victorian water plans seek to address the overallocation of groundwater systems by capping the seasonal water allocations 
allowable where the system is over-entitled, rather than by reducing the consumptive pool volume to a diversion limit that is sustainable 
in the long term.

Responses that rely on annual allocation processes to avoid overuse may mitigate degradation in the short term but in effect undermine 
the reliability of water access entitlements and allocations in the longer term.

The challenge of overallocation and overuse in the Murray–Darling Basin was recognised by governments through the establishment of the 
MDBA and the passage of the Commonwealth Water Act. The 2004–2007 Sustainable Rivers Audit found that the ecosystem health of the 
vast majority of river valleys in the Murray–Darling Basin was poor to very poor. The Murray–Darling Basin Plan (see Box 3.5) is a historic 
opportunity to improve water management across Australia’s most important water system, to deliver on the NWI commitment to achieving 
sustainable levels of extraction and to create an enduring framework for managing valuable water resources through climate variability. 
Meeting the challenge will be a critical test of the commitment of all Murray–Darling Basin jurisdictions. In many ways, the failure to 
address overallocation in the Murray–Darling Basin prior to these recent reforms was the result of a lack of real leadership as much as any 
weaknesses in the then existing governance arrangements. Success under the mechanisms established by the Water Act will still depend 
on the capacity of all governments to show strong leadership in making difficult decisions in the public interest across the Basin.

Box 3.5: The Murray–Darling Basin Plan

In developing a basin-wide plan for managing the Murray–Darling Basin, Australia has embarked on an undertaking unique in scale 
and scope. The Basin Plan will set new sustainable diversion limits for the basin’s water resources and provide a mechanism to 
deliver more effectively economic, social and environmental outcomes across all catchments of the basin.

Completing the Basin Plan will boost Australia’s capacity to manage water in an environmentally sustainable way, and will potentially 
produce profound benefits. The benefits will be felt nationally. If done well, the planning process is likely to become a model both in 
Australia and internationally.

In the Commission’s 2009 biennial assessment, we recommended that the MDBA further clarify the intended planning processes and 
ground rules for developing the Basin Plan. We also identified the need for effective consultation with affected parties on what the 
plan will involve, in order to manage their expectations, provide some certainty and facilitate cooperation. In particular, we suggested 
greater public consultation, progressive releases of background and issues papers, and interim guidance from the MDBA on specific 
environmental, economic and social objectives or outcomes likely to be targeted in the plan.

In October 2010, the Guide to the proposed Murray–Darling Basin Plan was released. The subsequent intense community debate 
exposed the highly contested nature of the planning process and the fragility of the community support that is essential for the plan 
to be effective.

In December 2010, the Commission called for a renewed effort by stakeholders to engage with the basin planning process. 
On 1 April 2011, Murray–Darling Basin ministers agreed on the need to better align Commonwealth and state programs and policies 
aimed at improving water-use efficiency with infrastructure programs, recovery of water for the environment, and environmental 
water use in infrastructure. The ministers also resolved that principles be urgently explored to strengthen the involvement of local 
communities in the design and rollout of Commonwealth and state programs, and to explore opportunities for a more flexible 
approach to the delivery of programs.

We welcome the commitment of governments to engage with local communities, both in plan development and in plan 
implementation. However, we note that the return of the Murray–Darling Basin to a sustainable level of extraction will require 
real commitment by the MDBA and governments, and buy-in by communities, to change how the basin states manage 
the basin’s water resources and to manage the resulting inevitable community adjustment.

Finding 3.5

While there has been improvement in recent water plans, jurisdictions remain reluctant to explicitly identify overallocated and 
overused systems and to fully implement measures to move them to sustainable levels of extraction. The development of the 
Murray–Darling Basin Plan is a historic opportunity to address overallocation at a whole-of-basin scale.
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3.4 Recovery of water for the environment

The NWI sets out principles for recovering water where necessary to achieve environmental objectives (NWI clause 79(ii)).

The jurisdictions are following these principles by using a variety of options to achieve environmental outcomes, including purchasing 
water and improving water-use efficiency through infrastructure investments. Investments in works and measures can also improve 
the efficiency of the use of environmental water.

Most water recovery programs are directed at the Murray–Darling Basin.

The Sustainable Rural Water Use and Infrastructure Program is part of the Water for the Future initiative. Funded by the Australian Government, 
the program is investing up to $5.8 billion in rural water infrastructure to improve the efficiency and productivity of rural water use and 
management, help secure a long-term sustainable future for irrigation communities, and deliver substantial and lasting returns of water to 
the environment. Water recovered through investments made by the program is shared between the Commonwealth (for environmental use), 
water providers and/or irrigators or is otherwise retained in the local area. Table 3.3. summarises state priority projects funded by the program.

Table 3.3: State priority projects funded under the Sustainable Rural Water Use and Infrastructure Program

Jurisdiction Priority project description

Vic. Stage 2 of the Northern Victoria Irrigation Renewal Program (up to $1 billion). This is expected to save 200 GL 
of water, of which 100 GL will be returned to the Commonwealth for environmental use. It is proposed that 
savings above 200 GL will be shared equally between the Victorian and Australian governments.

SA Coorong, Lower Lakes and Murray Mouth Project ($200 million).

Lower Lakes Integrated Pipeline Project ($120 million)—completed.

Riverine Recovery ($100 million).

Qld Community Irrigation (on-farm program) ($115 million)—also called ‘Healthy HeadWaters Water Use Efficiency Project’.

Coal Seam Gas ($5 million)—includes the Coal Seam Gas Water Feasibility Study.

NSW $221 million to upgrade the accuracy of water metering.

$50 million to improve the management of water on floodplains.

Commonwealth-led 
projects 

NSW Private Irrigation Infrastructure Operators Program ($650 million)—Round 1 funding of up to $263 million, 
with the aim of recovering 65 550 ML.

South Australia Private Irrigation Infrastructure Program ($110 million)—expected to recover 875 ML from the 
first round of projects ($3.4 million).

Note: Additional projects will be funded in the future in line with commitments made under the 2008 Intergovernmental Agreement on Murray–Darling Basin Reform.

The Restoring the Balance in the Murray–Darling Basin Program, another part of the Water for the Future initiative, is investing up to 
$3.1 billion to purchase water entitlements so that the water allocated to them can be used for the environment. This water buyback 
program is providing immediate action for the basin’s waterways. Water recovered under the program totalled some 1 000 GL at 
31 May 2011 (Table 3.4).



106    The National Water Initiative—securing Australia’s water future: 2011 assessment | 3: Sustainable water management

Table 3.4: Water recovered under the Restoring the Balance buyback program (to 31 May 2011)

Catchment Entitlement type Secured 
purchases 

(ML)

Expected average 
annual volume of 

water available for the 
environment (ML)

Average price per 
trade ($/ML)

Qld Border Rivers Medium security 6 832 2 255 2 276

Campaspe High reliability 5 710 5 425 2 299

Low reliability 395 194 173

Condamine–Balonne Water purchase tender closed on 21 May 2010. Applicants have been advised of the outcomes of their tenders.

Barwon–Darling Unregulated 22 273 22 273 836

Goulburn–Broken High reliability 119 570 113 592 2 232

Low reliability 10 264 3 592 196

Gwydir General security 88 520 31 867 2 239

Supplementary 19 101 3 629 1 045

Lachlan High security 733 733 n.a.

General security 81 671 34 302 683

Loddon High reliability 1 614 1 533 2 065

Low reliability 644 174 200

Macquarie General security 57 631 24 205 1 268

Supplementary 1 888 397 161

Murrumbidgee High security 103 98 2 400

General security 111 107 71 108 978

Supplementary 20 821 2 915 218

Namoi General security 6 203 4 776 2 050

NSW Murray General security above the choke 162 334 131 490 1 277

General security below the choke 37 541 30 408 1 197

High security below the choke 908 863 2 248

Ovens High reliability 50 48 n.a.

SA Murray High security 64 853 58 368 2 217

Vic. Murray Above choke—high reliability 39 565 37 586 2 121

Below choke—high reliability 113 404 107 733 2 209

Above choke—low reliability 5 406 1 297 193

Below choke—low reliability 5 762 1 383 199

Warrego Unregulated 8 106 8 106 n.a.

Total 1 001 999 708 820

n.a. = not available

Source: DSEWPaC (2011h).
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Water recovered for the environment from these programs is managed by the Commonwealth Environmental Water Holder. In 2009–10, 
annual allocations of water against entitlements were low compared to long-term averages. Despite that, the increased size of 
Commonwealth environmental water holdings allowed deliveries of environmental water to increase to 154 GL from 12.7 GL in 2008–09.

The Living Murray First Step Initiative was funded by Murray–Darling Basin states and the Australian Government. The initiative had a target 
for water recovery of an average 500 GL (long-term cap equivalent) of water per year. Significant progress has been made, and 478.97 GL 
has now been recovered and listed on the Environmental Water Register (see Table 3.5). A further 7.1 GL is to be recovered from projects 
still being implemented. The initiative also includes an environmental works and measures program to improve the health of the River Murray 
system by making the best use of water for the environment (MDBA 2011a).

Table 3.5: Water recovery measures listed on The Living Murray Environmental Water Register

State / authority Type of project Title of water recovery measure Volume (GL; LTCE)

SA Market-based Securing Government Held Water and Purchases from Willing Sellers 17

SA Market-based Securing Government Held Water for Environmental Use 13

SA Market-based Purchase from Willing Sellers 5

NSW Market-based Murray Irrigation Limited Supplementary Water Access Licence 17.8

NSW Infrastructure Pipe-it 0.16168

NSW Market / infrastructure NSW Package B 561

NSW Market-based NSW Market Purchase Measure 115.27

NSW Infrastructure NSW Wetlands Water Savings Stage 1 0.550

NSW Market-based Tandou Limited Supplementary Water Access Licence 9.3

Vic. Regulatory / infrastructure Goulburn Murray Water Recovery Package 144.9

Vic. Infrastructure Shepparton Irrigation Area Modernisation Project 29.3

Vic. Infrastructure Lake Mokoan 28.12

DSEWPaC Infrastructure Water Through Efficiency Tender 0.17577

MDBA Infrastructure Ricegrowers’ On-farm Water Efficiency Round 2 6.274

MDBA Market-based Living Murray Water Purchase 18.646

MDBA Infrastructure Ricegrowers’ On-farm Water Efficiency Round A1 1.1856

MDBA Market-based Pilot Market Purchase Measure 13.285

MDBA Market-based Sustainable Soils & Farms On-farm Reconfiguration Demonstration 3.026

Total volume on Environmental Water Register at 17 December 2010 478.97

DSEWPaC = Department of Sustainability, Environment, Water, Population and Communities; LTCE = long-term cap equivalent.

Source: MDBA (2011a).

The states also manage and fund water recovery programs, in some cases in partnership with other governments:

 + The New South Wales Rivers Environmental Restoration Program ($181.12 million) has recovered more than 100 GL of water. Subprograms 
include the New South Wales Riverbank, which is purchasing water entitlements for the environment, and Pipeline New South Wales 
which is replacing open channels and dams with piped systems, tanks and troughs. Other investments are in science, infrastructure, 
community engagement and the purchase of land to maximise the benefits of the water purchased.

 + The New South Wales Wetland Recovery Program ($26.8 million), a partnership between the New South Wales Government and the Australian 
Government’s Water for the Future initiative, has purchased more than 9.3 GL of water for the Gwydir Wetlands and the Macquarie Marshes.

 + The Water for Rivers program established by the New South Wales, Victorian and Australian governments has acquired around 
263 GL of water for the Snowy and Murray rivers.

 + The Northern Victorian Irrigation Renewal Project is recovering water by upgrading infrastructure in the Goulburn–Murray Irrigation District. 
This investment aims to recover long-term average annual water savings of 425 GL by increasing irrigation water-use efficiency. 
A third of Stage 1 water savings (75 GL) and half of Stage 2 water savings (estimated to be 100 GL) will be used for the environment.
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While the Commission strongly supports water recovery measures, we remain concerned that water recovery initiatives to date are often 
being undertaken without a clear target level determined through water planning. This means that the extent of overall adjustment can be 
unclear for entitlement holders. Even where a recovery target exists, it has often not been determined through the transparent trade-off 
process undertaken as part of water planning to balance environmental needs with economic and social needs.

The Murray–Darling Basin Ministerial Council at its 27 May 2011 meeting asked the MDBA to consider aligning the commencement dates 
for sustainable diversion limits (SDLs) through catchment water resource plans in all states to 2019. Under such an arrangement, it will be 
important to give entitlement holders clarity about how the Commonwealth’s water recovery programs will operate at the catchment scale 
to deliver the SDLs identified in the Basin Plan during the period to 2019.

Government investment in infrastructure renewal is a significant component of the main mechanisms adopted by the Australian Government 
and some state governments to recover water for the environment. Such investments involve a cost per unit of water materially greater 
than the purchase of water entitlements in the market. While they may deliver public or private benefits beyond the recovery of water for the 
environment, decision making on the use of such interventions is not always transparent and their net benefit to the community is generally 
not demonstrated.

In 2009, the Commission articulated a set of principles for government subsidies of irrigation assets (NWC 2009a). They remain valid:

 + Government contributions to investments should be proportional to the value of the public benefits produced by the investments, 
and the public benefits should be transparently estimated.

 + Where government provides capital funding for investments that produce private benefits, the full costs (including a return on capital) 
should be recovered from the beneficiaries over the life of the project using consistent methods.

 + Water users should be fully informed about the immediate and future implications for water charges and should be engaged in the 
decision making process.

Finding 3.6

There has been a substantial increase in the level of water recovery for environmental purposes, most significantly through the 
Commonwealth’s buyback.

Irrigation infrastructure investment is unlikely to be the most economically efficient mechanism for water recovery. While there may 
be benefits unrelated to water recovery from such investments, a rigorous economic assessment of the full benefits and costs 
(including external benefits and costs) should be undertaken to demonstrate to taxpayers that those investments are worthwhile.

3.5 Increased security of environmental water

The parties to the NWI agreed that statutory recognition of the environment’s requirements for water is a crucial step towards increasing 
the security of environmental outcomes (NWI Clause 23(iii)). Recognising the environment as a legitimate user of water helps ensure that 
water-dependent ecosystems are considered in management decisions.

All jurisdictions have legislated for the statutory provision of environmental water for surface water and groundwater systems (Box 3.6, Table 3.6). 
This is often defined in water plans. In some cases, environmental water is not specifically defined, but is provided for through rules in the plans. 
In those cases, under an active water plan the environmental water is as secure as entitlements. In some jurisdictions environmental water 
requirements are met through a combination of held and planned water in the one system. Non-environmental or consumptive entitlements can 
be delivered in a way that contributes significantly to the environmental water requirements of a system. The increasing number of statutory water 
plans that are operational, and the improvement in the specification of the water regime under those water plans, mean that greater security 
is being provided to environmental water. 



The National Water Initiative—securing Australia’s water future: 2011 assessment | 3: Sustainable water management    109

Box 3.6: Planned and held environmental water

Planned environmental water

Jurisdictions commonly make their environmental water provisions through the establishment of annual allocation limits (or caps) 
on extraction and access rules, in both surface water and groundwater systems. Allocation limits and access rules constrain the 
volume that can be extracted, usually under water access entitlements, in a set period (usually a water year). The limits and rules 
are a significant form of environmental water commitment, constraining the consumptive use of the resource to leave enough 
water to meet in situ environmental water requirements. In addition to allocation limits, jurisdictional water plans can include 
a suite of water allocation criteria and transfer rules to help achieve sustainable management of the resource.

Environmental water is commonly documented in water plans as rules-based commitments (such as cease-to-pump rules, flow sharing 
arrangements, passing flow releases, environmental water allowances and storage operation rules). All jurisdictions have documented 
environmental water commitments (in varying degrees of detail) in their water plans. It can be difficult to determine the extent to which 
planned environmental water is being made available, as most reporting methodologies suit water managed through entitlement provisions.

Held environmental water

Aside from rules-based management, in some jurisdictions entitlements have been set aside in water plans, purchased or created 
through water savings, to be used for environmental purposes where a high level of competition for water resources exists within 
a system. Entitlements may be held on behalf of the environment (in some cases, designated as environmental entitlements), to be 
used to contribute to specific environmental objectives for a system or a site. The water allocations that accrue to those entitlements 
are delivered to achieve environmental outcomes specified on an annual basis, typically under advice from an environmental watering 
working group (such as The Living Murray Environmental Watering Group, environmental water advisory groups in New South Wales, 
catchment management authorities and natural resource management boards). In the case of the CEWH, environmental outcomes may 
be specified on a immediate (operational), intermediate (rolling annual) and long-term basis, in consultation with state governments 
and other environmental water holders, catchment management authorities, local site managers and community organisations.

Table 3.6: Methods for defining and providing environmental water 

Jurisdiction Method

ACT Planned: planned environmental water is defined through the statutory Environmental flow guidelines.

NSW Planned: statutory water sharing plans establish extraction limits and environmental water rules.

Held: water licences have been purchased or recovered for environmental purposes.

NT Planned: statutory water allocation plans must include an environmental allocation that is within the estimated 
sustainable yield.

Qld Planned: the concept of ‘environmental water’ is not explicitly defined. However, statutory water resource plans must 
include environmental flow and water allocation security objectives, while statutory resource operations plans contain 
rules that achieve environmental objectives. In practice, resource operations plans incorporate a range of rules that 
are consistent with ‘planned environmental water’.

SA Planned: planned environmental water is not explicitly defined. However, statutory water allocation plans contain 
rules that achieve environmental objectives. 

Held: environmental water is also secured through The Living Murray and Commonwealth Environmental Water 
Holder programs. Volumes may be donated from private holdings. Water allocations under water allocation plans can 
specify an environmental purpose.

Tas. Planned: water management plans and issues of entitlements under the state’s Water Management Act 1999.

Vic. Planned: groundwater management plans establish permissible consumptive volumes and streamflow management 
plans establish sustainable diversion limits to define environmental water.

Held: environmental water is secured through environmental entitlements and passing flow obligations in systems 
with bulk entitlements.

WA Planned: mostly groundwater systems that deliver environmental outcomes through the use of allocation limits.

Source: Adapted from NWC (2010f).
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The recent extended drought put pressure on all systems and exposed weaknesses in water planning and management under conditions 
of extreme water shortage. In some areas, existing water plans did not provide appropriate arrangements for the prevailing conditions, 
and emergency interventions resulted in the suspension of water plans or the ‘qualification’ of entitlements as discussed in Chapter 1 
(see also Appendix A, indicator 1.1).

While such emergency measures may have been necessary, the Commission remains concerned that the security of entitlements 
(including entitlements for consumptive use and entitlements for the environment) will again be severely reduced in the next dry period. 
If plans cannot respond effectively to extreme conditions and do not transparently articulate how they will operate outside planning 
assumptions, then the security of water for the environment is diminished.

We also note that there have been some instances in which emergency decisions involving the reallocation of environmental water were 
not clearly justified. For example, in the Wimmera River in Victoria, the timing of environmental water releases was constrained because 
preference was given to the delivery of water for stock and domestic purposes. In August 2006, there were significantly low storage 
levels in the system and much community pressure to reallocate environmental water to consumptive users. The Victorian Government 
decided to withhold releases of environmental water so that the water was available for use in emergency supply scenarios. This resulted 
in a significant decline in river health (Christie 2007). However, the Victorian Auditor-General found that the environment had been 
unnecessarily put at risk by a lack of action and limited accountability by the water controller (Victorian Auditor-General 2010).

See appendixes A (indicator 3.2) and B (clause 35) for further detail on how NWI parties have addressed their commitments to improve 
the level of security of water for environmental and other public benefit outcomes.

Finding 3.7

NWI statutory reforms for water planning and entitlements have improved the security of environmental water. However, some plans 
were unable to respond effectively to the recent drought. These weaknesses need to be addressed if NWI parties are to implement 
fully their commitment to providing equal security for environmental and irrigation entitlements.

3.6 Environmental water management

Under the NWI, the parties agreed that delivering environmental and other public benefit outcomes requires:

 + the establishment and equipping of accountable environmental water managers with the necessary authority and resources to provide 
sufficient water at the right times and places (clause 78(ii))

 + the periodic independent audit, review and public reporting of the achievement of those outcomes and of the adequacy of the water 
provision and management arrangements (clause 79(i)(d)).

For this assessment, the Commission focused on whether the key requirements for managing environmental water effectively are being 
met, including whether:

 + accountable environmental water managers have been established, with the necessary resources and authority to manage 
environmental water effectively

 + effective monitoring, evaluation and reporting arrangements are in place.

During our assessment, it was clear that while the NWI has influenced the development of frameworks and systems for improved water 
management across Australia and that many of the frameworks, policies and strategies agreed to in the NWI are in place, the full impact of 
those arrangements will not be seen until there is another extended dry period.
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3.6.1 Accountable environmental water managers

All jurisdictions have environmental water holders or managers responsible for administering environmental water, either within a new 
organisation or in an existing organisation (see Table 3.7). Because environmental water managers usually operate within government 
agencies, they often have a variety of roles and responsibilities in addition to managing environmental water; that arrangement may affect 
their authority and independence.

Table 3.7: Environmental water managers for each jurisdiction

Jurisdiction Environmental water manager

Commonwealth Commonwealth Environmental Water Holder, MDBA (The Living Murray)

ACT Environment Protection Authority (Department of the Environment, Climate Change, Energy and Water)

NSW Office of Environment and Heritage

NT Department of Natural Resources, Environment, the Arts and Sport (Controller of Water Resources)

Qld Department of Environment and Resource Management

SA Department for Water

Tas. Department of Primary Industries, Parks, Water and Environment

Vic. Catchment management authorities / Melbourne Water, Victorian Environmental Water Holder 

WA Department of Water

Source: Adapted from NWC (2010f).

In the 2009 biennial assessment, the Commission found that in many jurisdictions the identity, role and responsibilities of the 
environmental water manager were not clear to stakeholders and the community in general, and this reduced its accountability for its 
performance. Since then, some improvements are evident—particularly in Victoria, which has created the Victorian Environmental Water 
Holder, and in the heightened profile of the Commonwealth Environmental Water Holder (CEWH).

The Victorian Environmental Water Holder was created under legislation passed during 2010, and commenced operation from July 2011 
as an independent body responsible for:

 + holding and managing environmental water entitlements and allocations

 + coordinating the delivery of Victorian-held entitlements with those held by the Australian Government to maximise ecological benefits

 + making adaptive, responsive and timely decisions about where and when environmental water is delivered

 + managing environmental water entitlements in a way that optimises the benefits, reducing the need for government investment in 
further water recovery

 + trading water where there is a benefit to the environment

 + drawing on the priorities identified by catchment management authorities in consultation with local communities to identify 
state-wide priorities.

The CEWH was established through the Water Act 2007 (see Box 3.7). While the CEWH can operate across Australia, the focus of its 
activities has been in the Murray–Darling Basin. In the absence of the environmental watering plan that will form part of the Basin Plan, 
the CEWH manages environmental water in conjunction with other environmental water managers in the basin states to align with local 
environmental management objectives and coordinate the delivery of environmental water, including water held by other jurisdictions for 
environmental purposes (CEWH 2010a). While the CEWH provides annual reports on its watering activities, the relationship between those 
activities and the water plans in operation in the relevant region is not clear from the reports.

Once the environmental watering plan for the basin is in place, accountability and the clarity of links between environmental objectives and 
environmental watering activity in the Murray–Darling Basin should improve. The Water Act requires the MDBA to identify and account for 
held environmental water in the Murray–Darling Basin for each financial year. However, a large number of bodies are involved in managing 
environmental water at regional, state and federal levels, and their roles, powers and interrelationships are not defined in a coherent way.



112    The National Water Initiative—securing Australia’s water future: 2011 assessment | 3: Sustainable water management

Box 3.7: Managing the Commonwealth’s environmental water holdings

The Commonwealth Environmental Water Holder (CEWH) is within the Department of Sustainability, Environment, Water, 
Population and Communities. The CEWH manages Commonwealth-owned water recovered through the Restoring the Balance in 
the Murray–Darling Basin and Sustainable Rural Water Use and Infrastructure programs (part of the Water for the Future initiative) 
to achieve environmental outcomes.

Water access entitlements are purchased on the water market or acquired through infrastructure upgrades. The criteria for 
purchases are:

 + the ability of entitlements to provide more water in a catchment where scientific evidence indicates that water needs to be 
recovered for the environment

 + the capacity to deliver the water for an environmental benefit

 + the costs involved in purchasing the entitlement (with reference to the prevailing market price).

Although the Water Act 2007 allows the Commonwealth to purchase and hold water outside the Murray–Darling Basin, it has not 
yet done so. The CEWH therefore holds no water entitlements outside the Murray–Darling Basin.

Proposals for environmental watering are assessed against criteria outlined in the Framework for Determining Commonwealth 
Environmental Watering Actions:

 + the ecological significance of the asset

 + the expected ecological outcomes from the proposed watering action

 + the potential risks of the proposed watering action at the site and at connected locations

 + the long-term sustainability of the asset, including appropriate management arrangements

 + the cost-effectiveness and operational feasibility of the watering.

The Environmental Watering Plan for the Murray–Darling Basin, which is part of the Murray–Darling Basin Plan, will coordinate 
watering by the CEWH and all other environmental water holders and managers within the basin once the plan is released.

An expert committee (the Environmental Water Scientific Advisory Committee) advises the CEWH and the Australian Government 
on the use of held environmental water for environmental watering priorities, based on proposals put forward by basin states and 
other groups. The CEWH then makes a decision on the approval of a watering event, based on the water allocations available in 
the relevant water year.

The CEWH’s water is delivered by state-based water managers through existing delivery mechanisms. Basin states and other 
relevant bodies are responsible for monitoring and reporting back to the CEWH. This includes reporting on the delivery of the 
watering event, as well as the short-term ecological response to it. The monitoring and reporting requirement varies depending 
on the type of watering event.

The CEWH provides details on the outcomes achieved by individual watering events in an annual report to the Water Minister; 
the report is tabled in parliament (CEWH 2010a, 2010b).

Outside the Murray–Darling Basin, there is limited clarity about the identity, role and resourcing of environmental water managers. 
While water plans in Western Australia, Queensland and Victoria set out responsibilities, tasks and timeframes for managing water, 
including environmental water, the resources required or committed to environmental water management are not set out. Plans assume 
that the necessary work will be done within relevant government departmental budgets.

Finding 3.8

The creation of the Commonwealth Environmental Water Holder and reforms at the state level, particularly in Victoria, 
are landmark developments in improving the resourcing and profile of environmental water managers. In many parts of Australia, 
the roles, responsibilities and accountability for environmental water management remain unclear.
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3.6.2 Monitoring and reporting

Parties to the NWI committed to the adaptive management of surface water and groundwater systems to meet agreed outcomes. 
More specifically, they committed to monitoring the performance of water plans against objectives, outcomes and water management 
arrangements (NWI clause 40(i)). Monitoring and the evaluation and reporting of monitoring results are essential in determining whether 
stated environmental water provisions have been achieved.

Most water plans lack systematic protocols for monitoring, evaluation and reporting against their intended outcomes, especially their 
environmental outcomes. Failure to develop and implement a monitoring strategy aligned with the objectives of a plan makes it very 
difficult to determine whether the objectives are being achieved.

Monitoring

This assessment has found that monitoring activities are not necessarily linked to the intended outcomes of individual water plans. 
This can result in poorly targeted analysis and reporting and produce information that cannot be used to assess the success of a water 
plan and the achievement of environmental objectives. In addition, the available resources are often insufficient for adequate monitoring.

Building an adequate time series of monitoring data is also important to the capacity of water managers to adapt environmental water 
management to respond to changes in conditions. Incorporating adaptability into water plans and being able to adjust them in response 
to new information is a key step for achieving long-term sustainable water management.

Some newer plans include mechanisms to incorporate improved knowledge or new data from monitoring (as opposed to waiting for 
the plan review cycle). For example, the Gingin Plan, Gnangara Plan and South West plans in Western Australia and the Katherine 
Water Allocation Plan in the Northern Territory have built-in triggers for changing the plans’ strategies based on monitoring. In addition, 
several plans, including the draft Western Region Sustainable Water Strategy in Victoria, foreshadow potential changes when the plan 
is next reviewed and knowledge has improved.

Most plans assessed for this report rely on general state programs for monitoring water extraction, flows, water levels, water quality and 
ecosystem condition (see Table 3.8). The Western Australian and Northern Territory plans spell out additional resource and ecosystem 
monitoring tailored to the requirements of the plan.

Figure: Maules Creek 3D geological model looking east, sliced along the Namoi River. Green indicates bedrock, yellow zones are predominantly clay, 
and blue zones are high water yielding sands and gravels.
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Table 3.8: Examples of monitoring and reporting on plan performance 

Jurisdiction Monitoring and reporting arrangements for water planning

NSW The NSW Office of Water undertake monitoring and reporting of general water sharing plan performance, including 
achievement of environmental and other public benefit outcomes. Detailed progress reports have been developed 
for only a small number of plan areas to date. A state-wide monitoring and evaluation framework is currently 
being developed, as is a framework for the setting of more specific ecological objectives in plans, but this is not 
presently integrated within each plan. In addition, there is some reporting in annual reports on the progress of plan 
implementation.

WA The South West plan describes a resource monitoring program consisting of the monitoring of groundwater levels 
and quality across the aquifer systems, and the monitoring of vegetation condition in key groundwater-dependent 
wetlands and terrestrial systems. The Gingin plan describes a resource monitoring program consisting of the ongoing 
monitoring of river flows and levels at three points.

Performance indicators for the plans are linked to specified resource monitoring parameters and triggers, as well as 
other measures such as the use of water entitlements.

Annual reports are to be prepared and published for each plan, setting out monitoring and performance data and the 
status of plan implementation.

SA Monitoring arrangements are set out in the reviewed plans. For example, the Barossa plan monitoring is linked to a 
regional monitoring, evaluation and reporting framework. Results of monitoring will be reported at least every three 
years. These arrangements relate to monitoring of the resource generally, and defined, measurable performance 
indicators for the objectives of the plans are absent.

Tas. Monitoring of plans is based on monitoring what the agency does under existing state programs 
(generally streamflow and groundwater level monitoring).

Streamflow monitoring is the key monitoring component for assessing the performance of a plan.

Other specific performance indicators for plan objectives are not defined. However, annual reports on the effectiveness 
of the plans in meeting their objectives are to be prepared.

NT Monitoring and reporting requirements are detailed in an appendix to the plan.

Qld Monitoring of the achievement of plan objectives in water resource plans and resource operations plans is required 
by the state’s Water Act. Monitoring of environmental health is generally the responsibility of the Department of 
Environment and Resource Management, while water service providers monitor and report on extractions, water quality 
and groundwater levels if appropriate. Metering is required for all volumetric allocations and is slowly being introduced 
where it is not already in place; the department is responsible for monitoring in unsupplemented areas.

The status of plans is reported annually.

Vic. Monitoring of resource condition is undertaken outside the water strategy framework for streamflow and groundwater 
management plans, water supply and demand strategies, regional catchment strategies and river health strategies. 

Environmental water needs projects undertaken by the Commission have highlighted the lack of a strategic approach to data collection and 
of a commitment to long-term monitoring and evaluation. Those shortcomings reduce the capacity for evidence-based decision making.

Groundwater monitoring, in particular, is generally more expensive and less extensive than monitoring in surface systems. There is also 
evidence that infrastructure in many parts of Australia is ageing and there are no clear investment plans to manage a deteriorating 
network. Our capacity to understand the impact of management decisions is reduced as a consequence.

The COAG Draft NWI Policy Guidelines for Water Planning and Management promote the use of appropriate monitoring, noting that the level of 
monitoring should be risk based (that is, proportionate to the nature of the water resource and the consequences of its use). In high-use areas 
or where there are significant environmental assets, extensive bore networks, gauging stations and regular monitoring are required; in lower 
use areas, fewer bores and stations and less monitoring will be required, but the requirement should be reviewed regularly.



The National Water Initiative—securing Australia’s water future: 2011 assessment | 3: Sustainable water management    115

Reporting

Most jurisdictions report annually on the performance of water management, to varying levels of detail, at a drainage basin or plan area 
scale. The reports are usually issued 6–18 months after the end of the water year.

The annual water reports prepared by jurisdictions rarely explicitly state the level of compliance with planned environmental water 
commitments and the reports are not typically publicly available (NWC 2010f).

Queensland publishes annual reports on plan implementation and performance, including against environmental provisions, and Western Australia 
is about to begin doing the same. South Australia states that such reports are to be published every three years, and Victoria publishes such 
reports on an ad hoc basis. New South Wales has some general reporting on plan implementation in departmental annual reports.

The timeframes involved in detecting ecological responses and changes in condition are often longer than a year, so reports that focus only 
on the activities in a water year make assessments of performance against water plan objectives difficult (NWC 2010f).

The Commonwealth environmental water 2009–10 outcomes report (CEWH 2010a) is a public report on the results of recent watering 
events undertaken in conjunction with local water managers. The report describes direct impacts on the health of water-dependent 
ecosystems from environmental watering events. See Box 3.8 for an example. Because of the drought, the main aim of 2009–10 watering 
was to avoid critical losses of threatened species, avoid irretrievable damage or catastrophic events, and maintain key refuges to allow 
recolonisation when conditions improved.

The report notes that, while the full results of Commonwealth environmental watering will take some years to emerge, early monitoring 
indicates that environmental water has produced benefits, such as improved canopy cover and health in river red gums, as well as drought 
refuges for rare and endangered flora and fauna. However, the reporting does not draw a clear link between environmental watering 
outcomes and the environmental objectives contained in relevant state water plans.

In 2010, the Commission released the Australian environmental water management report 2010 (NWC 2010f), a comprehensive and 
authoritative statement of the environmental water management arrangements in Australia at 30 June 2010. The report documents the 
often complex mechanisms involved in managing environmental water. By providing a baseline of current jurisdictional arrangements 
for monitoring and reporting on environmental water management, it is a first step in supporting more transparent and accountable 
environmental outcomes.

The Commission is completing two follow-up reports (due later this year) to promote improved practices and improved environmental 
water reporting. The Australian environmental water management report 2011: Stage 2 report will identify the characteristics of successful 
environmental water management and related criteria, and the Australian environmental water management report 2011: Stage 3 report 
will investigate and report the extent to which each NWI party is meeting criteria outlined in the Stage 2 report.

See Appendix B (clauses 39–40) for further detail on how NWI parties report on the achievement of environmental and other public 
benefit outcomes.

Finding 3.9

Accountability for environmental outcomes remains weak. In particular, monitoring capacity is often inadequate and there is a lack 
of transparent reporting of outcomes.
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Box 3.8: Reporting on outcomes of watering events at Hattah Lakes, Victoria

Hattah Lakes is a complex of 20 freshwater lakes about 50 kilometres south-east of Mildura, Victoria. The site is recognised 
nationally in A directory of important wetlands in Australia, and 12 of the lakes are recognised internationally under the 
Ramsar Convention. Hattah Lakes provides important feeding, nesting and breeding habitat for more than 50 waterbird species, 
including the freckled duck (Stictonetta naevosa), Pacific black duck (Anas superciliosa), grey teal (Anas gracilis) and Australian 
pelican (Pelecanus conspicillatus). The river red gum forests fringing the wetlands also provide habitat for the threatened 
regent parrot (Polytelis anthopeplus).

To make water delivery to Hattah Lakes more efficient, works funded through The Living Murray Environmental Works and 
Measures Program are being constructed. The work will include lowering the inlet to Chalka Creek to allow more frequent flows 
from the River Murray into the lakes, and a permanent pump station to deliver water at a low cost to the lakes during long periods 
of low river flow. Regulators and levees will also be built to hold water at higher levels in the lakes.

Watering actions in 2009–10 at Hattah Lakes were based on proposals put forward by the Victorian Department of Sustainability 
and Environment. A total of 12.9 GL of environmental water was delivered to Hattah Lakes, of which the Commonwealth contributed 
7.06 GL, The Living Murray program contributed 2.34 GL and the Victorian Government contributed 3.1 GL. Public donations through the 
Australian Conservation Foundation contributed 0.4 GL. Four of the 13 lakes inundated in 2009–10 had not received water for 14 years.

The delivery of environmental water and ecological monitoring at Hattah Lakes were managed by the Victorian Department of 
Sustainability and Environment, the Mallee Catchment Management Authority and Parks Victoria.

The key aims of environmental watering at Hattah Lakes in 2009–10 were to provide drought refuge for a range of water-dependent 
species, such as waterbirds and frogs, and to prevent further decline in stressed river red gum forests. An additional aim was to 
build on the ecological benefits achieved from previous Commonwealth environmental watering actions in 2008–09, which delivered 
4.9 GL to four lakes and included 2.12 GL of Commonwealth environmental water. That water supported river red gum forests that 
fringe the lakes and provided effective drought refuge for waterbirds. Aquatic vegetation responded strongly, supporting increased 
macroinvertebrate and fish communities.

River red gum health continued to improve following the 2009–10 watering. By December 2009, the inundated area at the site 
was 586 hectares. The extent of inundation was increased during 2010 to approximately 1089 hectares. This led to a greater 
inundation of stressed river red gum forests and other wetland vegetation. The trees fringing the watered lakes have exhibited 
vigorous foliage growth and increased canopy cover. Monitoring conducted by the Mallee Catchment Management Authority has 
shown that aquatic vegetation is also responding well, supporting an increase in aquatic insects and frogs.

Waterbirds have flocked to the lakes in their thousands since the water was delivered. Waterbird surveys by The Living Murray 
program at the site have observed more than 3200 birds, including state-listed threatened species such as the Australasian 
shoveler (Anas rhynchotis), the blue-billed duck (Oxyura australis) and the musk duck (Biziura lobata). Waterbird diversity and 
abundance at Hattah Lakes peaked following the delivery of environmental water. A survey of frog calls identified five frog 
species: the Peron’s tree frog (Litoria peronii), eastern banjo frog (Limnodynastes dumerilii), plains froglet (Crinia parinsignifera), 
spotted marsh frog (Limnodynastes tasmaniensis) and common spadefoot toad (Neobatrachus sudelli).

In addition to the ecological benefits of the watering actions, the regeneration of the wetlands is likely to provide social and economic 
benefits for the broader regional community, such as improved water quality and increased tourism and recreation opportunities.

Hattah Lakes, like many wetlands in the Murray–Darling Basin, has suffered from many years of drought, river regulation and 
overextraction. Environmental watering by the Commonwealth and others is helping to ensure that the environmental values of 
this important site are maintained.

The Commonwealth delivered a further 9.34 GL of environmental water to Hattah Lakes in early 2010–11 to continue to support the site.

Source: CEWH (2010a) updated.
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Summary of findings

Finding 3.1

Since 2004, there has been a material improvement in knowledge and understanding of Australia’s water resources. There remains 
a significant gap in our knowledge of ecosystem responses to changes in flow. This knowledge is critical to the capacity of 
environmental water managers to effectively plan, monitor and review environmental watering.

Finding 3.2

Over recent years, considerable effort has been made to increase our knowledge of groundwater systems from what was a low base. 
Continued investment in groundwater science and knowledge to improve management practices remains a priority. 

Finding 3.3

While all jurisdictions have developed policies for managing connected surface water and groundwater systems, the implementation 
of effective conjunctive management remains limited and the understanding of connectivity in individual systems is still inadequate 
in many areas.

Finding 3.4

The specification of objectives in water planning is continuing to improve. Some recent water plans articulate clear environmental 
water objectives that are measurable and connected to other provisions in the plans. Nationally, there continue to be inadequacies 
in the transparency of plan objectives.

Finding 3.5

While there has been improvement in recent water plans, jurisdictions remain reluctant to explicitly identify overallocated and 
overused systems and to fully implement measures to move them to sustainable levels of extraction. The development of the 
Murray–Darling Basin Plan is a historic opportunity to address overallocation at a whole-of-basin scale.

Finding 3.6

There has been a substantial increase in the level of water recovery for environmental purposes, most significantly through the 
Commonwealth’s buyback.

Irrigation infrastructure investment is unlikely to be the most economically efficient mechanism for water recovery. While there may 
be benefits unrelated to water recovery from such investments, a rigorous economic assessment of the full benefits and costs 
(including external benefits and costs) should be undertaken to demonstrate to taxpayers that those investments are worthwhile.

Finding 3.7

NWI statutory reforms for water planning and entitlements have improved the security of environmental water. However, some 
plans were unable to respond effectively to the recent drought. These weaknesses need to be addressed if NWI parties are to 
implement fully their commitment to providing equal security for environmental and irrigation entitlements.

Finding 3.8

The creation of the Commonwealth Environmental Water Holder and reforms at the state level, particularly in Victoria, are landmark 
developments in improving the resourcing and profile of environmental water managers. In many parts of Australia, the roles, 
responsibilities and accountability for environmental water management remain unclear.

Finding 3.9

Accountability for environmental outcomes remains weak. In particular, monitoring capacity is often inadequate and there is a lack 
of transparent reporting of outcomes.
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NWI elements discussed in this chapter

Effective institutional arrangements

NWI-consistent legislation

A nationally-compatible, market, regulatory and planning based system of managing surface and groundwater resources 
for rural and urban use that optimises economic, social and environmental outcomes

More viable and resilient rural, 
urban and regional communities

More productive and 
efficient water use

Healthier river and 
groundwater systems

Safe, healthy 
and reliable 
urban water 

supplies

Monitoring, 
metering 

and 
compliance

Better access to 
information and 
public reporting 

of outcomes 

Efficient markets
 and removal of 
artificial barriers 

to trade

Structural adjustment
Best practice 
environmental 

water 
management

Risk 
assignment

Economically efficient investment 
decisions made with confidence

Recovery of water 
for the environment

Clear objectives, transparent trade-offs 
and sustainable levels of extraction

Independent 
economic 
regulation

Water science, 
knowledge, skills 

and capacity

Identification of 
overallocated and 
overused systems 

Recognition of 
surface water 

and groundwater 
connectivity and 

conjunctive 
management

Strategies to 
address 

Indigenous 
social, spiritual 
and customary 

objectives

Best practice 
water pricing

Secure, share-based
water access 
entitlements

separate from land 
and use approvals

Transparent , statutory and inclusive water planning 
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4 Communities

Summary of impacts

NWI-consistent water access entitlements, unbundled from land titles, have created a recognised and valuable business asset. 
Those reforms have increased access to business finance, made investment in water-efficiency measures more cost-effective, 
and had flow-on benefits for rural communities.

Reforms delivered under the NWI have helped make irrigation communities more resilient in dealing with changes in water 
availability and economic circumstances. There is evidence that, during the recent drought in south-east Australia, irrigation 
communities remained significantly more viable than they would have been without the reforms.

The NWI provided communities with a clear blueprint for reform to which all governments were committed. NWI principles had, 
and continue to command, a high degree of stakeholder support from a wide range of perspectives. However, delays in delivering 
on NWI commitments, inconsistent implementation and poorly managed community engagement processes have weakened 
community confidence in water governance systems.

The urban water sector is now more sophisticated in its approach to supply and demand management, and there are examples 
of urban utilities engaging in innovative approaches to integrated water management. These developments have highlighted the 
need for clear objectives to be set for the urban water sector and for the roles and responsibilities of different water agencies to 
be better delineated.

Major capital investments have improved the security of water supply in Australia’s urban centres through the augmentation 
and increasing diversity of available supply options, including increased access to less rainfall-dependent water sources. 
However, there is evidence that ad hoc government interventions and policy constraints have undermined community confidence 
that they are receiving value for money services.

Australians continue to have access to high quality and safe drinking water supplies in the vast majority of communities. 
Jurisdictions are moving towards best-practice risk-based systems of regulation. The growth of more diverse water supply 
sources and scientific developments demand more adaptive and collaborative approaches to water quality regulation.

Communities are affected by the decisions of water planners, by regulatory processes, through water markets, and through the actions 
of water service providers and water entitlement holders.

NWI reforms to the management and use of water in Australia were intended to balance economic, environmental and other interests, 
to provide greater certainty about access to water, and to achieve social and economic outcomes that would benefit all communities.

Water reform actions are likely to have their greatest impact in communities whose water resources are overallocated or overused and 
communities that are heavily dependent on water as an economic input. For all communities, the impacts of water reform will be felt 

alongside, and interact with, other short-term changes (such as changes in water availability and commodity prices) and long-term 
changes (such as sociodemographic and climatic changes). For communities less dependent on water as an economic input, the effects 
of NWI reforms have been minimal.
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4.1 Rural communities

As part of the 2011 biennial assessment, the Commission assessed the impact of the implementation of the NWI on rural communities, 
including their:

 + confidence in water rights

 + engagement in water planning and implementation

 + capacity to adapt to changes in water availability.

4.1.1 Confidence in water rights

The NWI entitlement framework, along with participatory planning processes, was intended to provide sufficient confidence in water 
management to enable irrigation-dependent communities to make the longer term business, social and family decisions required to 
sustain and build local and regional economies. Water planning and entitlement reform was intended to underpin efficient water use 
and investment decisions, and to ensure that water rights could be used as collateral to access business finance.

NWI parties agreed to establish water access entitlements and water plans that are based in statute and have agreed characteristics. 
Those reforms have enhanced the security and commercial certainty of entitlements, and stakeholder confidence in water plans. 
In turn, this has led to multiple positive impacts on rural communities.

Our review has found evidence that entitlement reforms have delivered benefits to individuals and businesses, and indirectly to their 
communities. For example, in a study conducted for this assessment, Marsden Jacob Associates modelled water exchange and survey 
data from the Goulburn–Murray Irrigation District and Murrumbidgee Irrigation Area. The study found that there has been an appreciable 
increase in the volumes and prices of water traded on the allocation and entitlement markets. Marsden Jacob Associates concluded 
that the creation of NWI-compliant entitlements is likely to have increased the value of water property rights and reduced the transaction 
costs of making water trades, and thus delivered benefits both to individual entitlement holders and to their communities.

The study also noted that the creation of NWI-compliant entitlements enabled increased farm investment by creating a new asset class 
that can be used as collateral for investment loans, and encouraged investment that reduces water input by increasing the value of water. 
That finding is supported by several case studies we undertook as part of our 2010 assessment of the impacts of water trading, which show 
that more secure water assets, and the ability to sell water separately from land, have enabled entitlement holders to retire debt and to 
refinance or restructure business enterprises (NWC 2010g).

In particular, our assessment found that water trading provided important economic benefits to local and regional communities, and that sales 
of water injected cash into many local economies. Water trading helped New South Wales rice-growing communities and some Victorian 
dairying communities to respond to drought and commodity price declines. It also enabled the development of new horticultural enterprises 
and facilitated significant expansion in economic activity around Robinvale in Victoria’s Sunraysia region.

However, water trading is only one of many factors affecting regional communities. Our report on the impacts of water trading found 
that changes in broad economic and social indicators, such as population and employment in agriculture, were similar across regions, 
which suggests that other factors such as drought and demographic changes are more influential (NWC 2010g).

Finding 4.1

Rural communities have benefited from water access entitlements and trade reforms under the NWI, which have created a recognised 
and valuable business asset. This has increased irrigators’ (and other entitlement holders’) options for managing their businesses 
through short-term and longer term structural change.
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4.1.2 Community engagement in water planning

Successful water plans foster community support and trust through consultative and transparent plan development and transparent and 
accountable implementation. NWI-consistent water plans should generate confidence in communities through transparent decision making 
on water allocations among competing users and through transparent mechanisms for accountable water plan implementation.

Several studies and assessments testify to the importance to communities of inclusiveness in consultations (for example, Tan et al. 2010). 
Other studies indicate that a lack of inclusiveness in consultations can pose a threat to the acceptance and success of a plan. For example, 
if significant stakeholders are not involved in planning, or feel that their values and requirements were not considered, they are not likely to 
align their activities to achieve the objectives of the plan. Furthermore, they may seek to have their values and requirements considered 
after the plan is completed, which can threaten its integrity. In some cases, individuals or groups of individuals have lobbied separately 
or together for a water plan to be reviewed or even rejected (Hamstead, Baldwin and O’Keefe 2008).

Where there is strong competition for water resources, water plans necessarily involve difficult decisions about the balance of competing 
water uses. In such communities, it is critical that community groups and individuals are given appropriate opportunities to identify their 
economic, social and environmental values related to water, to deliberate and debate the trade-offs inherent in allocating water to sustain 
those values, and to agree to the implementation activities required to achieve the objectives of the plan.

The Commission’s review of recently completed plans found that since 2004 all jurisdictions have improved their consultation processes. 
All jurisdictions had generally used consultation to:

 + gather information on the values that communities and individuals place on the water resource, and the risks to those values

 + gather information on the impacts of proposed management changes

 + allow stakeholders to provide input to decision making.

All jurisdictions have set in legislation or policy minimum requirements for notifying stakeholders that a plan is being developed or reviewed, 
publicly exhibiting a draft plan, and calling for and responding to submissions on a draft plan. In practice, state and territory agencies 
usually take steps beyond the minimum requirements, for example by:

 + engaging the community in gathering information on values

 + establishing stakeholder advisory committees to provide input

 + holding public information meetings

 + conducting targeted consultations.

Water plans are rarely developed with robust socioeconomic analysis of impacts on communities as an input to decisions about trade-offs. 
Public consultation continues to be used as a proxy for social and economic impact assessments of options in most plans. The validity of 
that approach depends on the quality and breadth of engagement. Depending on the water literacy of the community, certain interests risk 
being neglected during planning.

In another study commissioned for this assessment, Marsden Jacob Associates noted that while most jurisdictions had in place a process 
for establishing the need for socioeconomic analysis, few jurisdictions are undertaking detailed socioeconomic assessments of specific 
water plans. It appears that jurisdictions decide to commission socioeconomic analyses only when they consider the expected gains in policy 
input to outweigh the costs of the work. While that is understandable given the budget constraints under which governments are operating, 
it is likely that they are underestimating the policy gains that could be made. In general, such assessments have only been conducted when 
governments have been put under public pressure. The quality of available socioeconomic assessments is also highly variable.

Furthermore, for most plans there is limited transparency about the process used to make trade-off decisions and the outcomes of that process. 
This makes it difficult for communities to understand how their views have been reflected in decisions.

Consultation is particularly critical in setting pathways for returning overallocated surface water and groundwater systems to environmentally 
sustainable levels of extraction, in periodic reviews of water plans, and in making other decisions that may affect the security of water 
access entitlements and allocations. An irrigator survey conducted in the Namoi region highlighted how challenging it can be to build 
community ownership of a water plan that addresses overallocation. The survey concluded that most irrigators affected by the plan found 
the development of the plan to be unfair, confusing and frustrating. In particular, respondents felt marginalised in consultations and frustrated 
by delays in the finalisation of the plan (Kuehne, Bjornlund and Cheers 2008).

Recent experience in the Murray–Darling Basin, where the Guide to the proposed Basin Plan was poorly received by affected communities, 
showed both that planners have not established a good model for community engagement in water planning when a reduction in extraction 
is envisaged, and that there are particular challenges associated with whole-of-basin planning because of the diversity of affected communities 
(see Box 4.1). This problem was exacerbated in the Murray–Darling Basin because of a community view that social and economic outcomes 
were not adequately taken into account.
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Box 4.1: Community engagement in the development of the Murray–Darling Basin Plan

The Commission recognises that the development and implementation of a single plan that covers the entire Murray–Darling 
Basin will be a major step forward for water management in Australia and is integral to realising the full benefits of water reform. 
It is critical that all parties engage constructively so that ultimately a Basin Plan is implemented and there is clarity for all parties 
about the rules into the future. Developing a whole-of-basin plan is a difficult and complex task, and the development of the 
Murray–Darling Basin Plan is one of the largest and most challenging water planning exercises in the world.

However, the consultation and draft guide development processes had a detrimental effect on community confidence and brought 
into the spotlight the fragility of community support for the reform agenda.

This is highlighted in an extract from a submission from the Western Division Councils of New South Wales in response to the 
Guide to the proposed Basin Plan:

Following the release of the Guide in early October there has been a great deal of anxiety and concern from residents 
within our region who were already trying to recover from a record breaking 10 year drought.

The emotional state of residents and family stresses has increased as they face more uncertainty of their future on the 
land and in small businesses.

An immediate paralysis, to develop or implement future business plans, has set in for any businesses within the Basin, 
who are directly or indirectly involved in water management.

Banks and other financial lenders have also had to adopt a more cautious risk assessment when offering finance … 
(Western Division Councils of New South Wales 2010)

The Commission also notes that, while the socioeconomic impacts of proposed water reform measures in the Murray–Darling 
Basin are still poorly understood, a considerable amount of work is currently being done to address that problem. We consider 
that this work is critical both for developing the Basin Plan and for gaining community understanding and acceptance of the plan. 
It may also provide a useful benchmark for the use of socioeconomic analysis in other water plans.

Finding 4.2

Effective community engagement is critical to building trust and confidence in water planning and management. While there have been 
some examples of good practice, recent experience with the proposed Murray–Darling Basin Plan highlights the fragility of that trust.

The failure of many water plans to explicitly take both socioeconomic and environmental values into account undermines 
stakeholder confidence in the appropriateness of planning decisions. 

4.1.3 Community involvement in implementation

Community support for water management arrangements depends not just on effective engagement during the development of a water 
plan, but on transparent ongoing consultation with the community about subsequent implementation decisions and on clear reporting 
of outcomes. The absence of transparency is likely to undermine support for and confidence in the planned activities.

Consultations we have conducted revealed concerns that communities are not being consulted effectively as part of plan implementation. 
People often expressed a lack of confidence in the capacity of government agencies to fully deliver the work projected in water plans 
because of a failure to clarify who is responsible for implementation, or to explicitly identify resourcing.



The National Water Initiative—securing Australia’s water future: 2011 assessment | 4: Communities    125

4.1.4 Capacity to adapt to changes in water availability

Since the commencement of the NWI, the development of water markets has multiplied the options available to irrigators and other rural 
water users to manage their water assets and businesses flexibly. This has improved the adaptive capacity of many rural communities.

Water markets are most developed in the connected southern Murray–Darling Basin water systems. Our 2010 report, The impacts of water 
trading in the southern Murray–Darling Basin, found that water trading contributed to the ability of many southern Murray–Darling Basin 
communities to maintain financial viability during unprecedented reductions in water availability due to drought (NWC 2010g). As a result, 
many communities are in a much better position today as a result of water reforms than they might otherwise have been.

Water market reforms have been accompanied by some community concern about the possible adverse economic and social impacts 
of water trading. Those fears are usually linked to concerns that outward trade reduces local water use, irrigated agricultural production 
and economic activity in associated industries.

At an individual decision-maker level, trade is providing flexibility for water users and giving them the adaptive capacity to deal 
with variability in water availability and changes in commodity prices. Since 2004, many Australian rural and regional communities 
(and to a lesser extent urban communities) have increased their use of water trading to resist the shock of drought and to manage their 
water assets adaptively.

Our report on the impacts of water trading in the southern Murray–Darling Basin found that in most cases the benefits to individuals from 
water trading have translated into benefits for their industries, regions and communities (NWC 2010g). In particular, intraregional trading 
has provided unequivocal economic benefits to regions.

Without water trading, additional water sources would not have been available for irrigators to maintain long-lived horticultural assets 
during the drought. If those assets had been lost, the irrigators and their communities would have faced a long period of rebuilding to 
recover their agricultural productive capacity. 

In Western Australia, Water Corporation entered into a water transfer arrangement with Harvey Water and received a one-off trade of 21.6 GL 
and an annual trade of 17.1 GL, with multiple positive outcomes. Funding from this trade was put towards Harvey Water replacing its open 
channel irrigation delivery infrastructure with a fully integrated piped system, resulting in an estimated 30% water saving. The water saved 
was traded to the Water Corporation for public water supply. 

Communities in urban and regional areas, including Adelaide, Bendigo and Ballarat, also benefited from the purchase of entitlements 
and allocations by water authorities. Purchases bolstered supply security during critical periods and alleviated severe water restrictions, 
but also facilitated more cost-effective supply augmentations compared to infrastructure investments, minimising increases in water tariffs. 
For example, work by Hyder Consulting for this assessment found that in 2008–09 the median price high-reliability water entitlements 
in the Victorian Goulburn system where Coliban Water traded was $2110/ML. This compares with other supply augmentation measures 
available to Coliban Water and Central Highlands Water, which have been estimated to cost $3000–5000/ML.

For entitlement holders, trading from rural to urban areas in the temporary water market expands trading opportunities and income streams. 
Increases in the volume and number of rural–urban water trades across Australia since the commencement of the NWI have been enabled 
partly by widening trade possibilities arising from infrastructure investments and growing confidence among rural entitlement holders that 
such trade respects their water property rights.

Estimates of regional water use with and without water trading demonstrate that trading has influenced water use at the regional and 
local levels (see Table 4.1). However, in most cases, changes in regional water use due to trading were less than 10% of total water 
use—reductions in water use due to drought were much larger. From 2007–08, there were reallocations of more than 10% of water from 
the Victorian Goulburn, New South Wales Murray and Murrumbidgee regions to the Victorian Sunraysia region (the Murray below Barmah) 
and South Australia. Analysis of irrigation districts in Victoria showed that changes in water use due to trading were small in most areas.
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Table 4.1: Agricultural value, water use and trading, 2000–01 and 2005–06

Region 2000–01 2005–06

NSW Lower Darling Agriculture—total value ($m) 216 219

Water use (GL) 68 98

Change in water use due to trading (GL) +20 0

Intraregional allocation trading (GL) n.a. 21.8

NSW Murrumbidgee Agriculture—total value ($m) 961 931

Water use (GL) 2 719 2 138

Change in water use due to trading (GL) –30 –6

Intraregional allocation trading (GL) 152.9 102.7

NSW Murray Agriculture—total value ($m) 838 879

Water use (GL) 2 378 2 034

Change in water use due to trading (GL) 0 +3

Intraregional allocation trading (GL) 107.8 154.4

SA Murray Agriculture—total value ($m) 1 203 1 222

Water use (GL) 880 869

Change in water use due to trading (GL) +13 –4

Intraregional allocation trading (GL) 0.7 49.1

Vic. Goulburn Agriculture—total value ($m) 958 1 068

Water use (GL) 795 796

Change in water use due to trading (GL) 3 –22

Intraregional allocation trading (GL) 142 164

Vic. Loddon and Campaspe Agriculture—total value ($m) 157 131

Water use (GL) 558 589

Change in water use due to trading (GL) –4 +38

Intraregional allocation trading (GL) 4 5

Vic. Murray above Barmah Agriculture—total value ($m) 573 629

Water use (GL) (Murray above/below Barmah) 2 008 1 526

Change in water use due to trading (GL) –1.6 +3.8

Intraregional allocation trading (GL) 6 20

Vic. Murray below Barmah Agriculture—total value ($m) 1 116 1 040

Water use (GL) (Murray above/below Barmah) 2 008 1 526

Change in water use due to trading (GL) –2 6

Intraregional allocation trading (GL) 21 69

Source: NWC (2010g).
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Even where regional water use fell, analyses of production and water use data demonstrate that reduced regional water use did not lead 
to a proportional reduction in the value of agricultural production—because water moved to higher value uses. Farmers could exploit 
dryland farming opportunities, sell water and purchase fodder rather than growing it, and increase their on-farm water-use efficiency. 
It has been observed throughout the southern Murray–Darling Basin that, during times of reduced allocation, water trading allows some 
(high-value) industries to maintain production while other (low-value) industries reduce production (NWC 2010g).

Comparisons of trade patterns and key socioeconomic indicators revealed no discernible link between patterns of water trading into or out 
of a region and changes in population, employment in agriculture, levels of unemployment or weekly household income. Instead, trends in 
those indicators were similar across regions regardless of their water trading history or their economic dependence on irrigated agriculture. 
For example, employment in agriculture fell in all regions during the drought, regardless of whether they were net purchasers or sellers 
of water. The SA Murray region showed the sharpest decline in the southern Murray–Darling Basin in employment in agriculture between 
2001 and 2006, despite being a net importer of water during that time. This suggests that other factors had a greater impact than water 
trading in driving social and economic change at the regional level between 1996 and 2006 (NWC 2010g).

At a more finely disaggregated local level, there is some evidence to suggest that water trading accelerated existing processes of social 
and economic change in some areas. For example, over the period reviewed for the Impacts of water trading report:

 + The Robinvale area in Victoria experienced significant inward trade through the growth of new horticultural developments on greenfield 
sites outside the public irrigation districts. The associated influx of workers has put pressure on services such as housing, despite 
increasing economic activity.

 + Pyramid Hill in the Victorian Goulburn region consistently sold water each year. This may have hastened reductions in irrigated 
agricultural output, farm rationalisation and the subsequent observed reductions in population and services.

 + Drought, combined with allocation trade out of the New South Wales Murray and Murrumbidgee regions, has reduced rice production. 
This has affected production and employment in associated industries, and the population has declined in some communities. 
For example, the rice mills in Deniliquin and Coleambally were mothballed in 2007, leading to over 100 job losses. However, the data 
on regional water use with and without trade suggests that drought (not trade) has been the biggest contributor to reduced water 
availability and therefore reduced rice production.

The experience in the southern Murray–Darling Basin, the region with Australia’s largest and most developed water markets, illustrates clearly how 
the ability to trade water has assisted many communities to manage their water resources adaptively and become more resilient to change. During 
the drought, the ability to sell water separately from land provided a financial injection into many local economies and created opportunities to 
diversify business enterprises. For example, a case study of New South Wales rice-growing areas (discussed in Box 2.3 in Chapter 2) indicates that 
water trading has cushioned the impact of drought and commodity price declines by enabling entitlement holders to diversify their income streams.

Impacts of water recovery programs

A number of governments across Australia are investing in water recovery mechanisms. The Australian Government uses the Water for the Future 
program to recover water for the environment. Most of the funding is allocated to buybacks from willing sellers and to investments in infrastructure.

Modelling for this assessment by Marsden Jacob Associates found that buybacks and infrastructure investments have had a stimulatory 
impact on regional communities but that it has been minor relative to total regional economic production. To date, most investment has 
been in water purchases rather than infrastructure. In buybacks, farmers are fully compensated for selling their water entitlements, 
effectively meaning that the buyback simply substitutes one form of capital asset for another of a similar value. The stimulatory impacts 
of infrastructure investments are lower than might be expected because most investment inputs are not locally sourced.

An analysis of irrigator surveys by Marsden Jacob Associates concluded that environmental water recovery, whether through direct 
buybacks or infrastructure investments, has increased the range of autonomous adaptation opportunities available to entitlement holders, 
along with the number of avenues available to them to manage farm debt, risk, production and investment decisions. They also indentified 
that in some regions, such as the Murray Irrigation Area, the low allocations to general security water entitlements have meant that there 
has been effectively no demand for the entitlements in water markets. Thus, water sales to the Commonwealth have been the only avenue 
available to those irrigators to sell water entitlements in order to achieve farming objectives.

In regions such as the New South Wales Murray, where significant outward water entitlement sales have occurred, there is evidence of declining 
rural and regional populations, particularly of 25–40-year-olds, and declining numbers of businesses that rely on discretionary spending 
(such as cafes, restaurants and retail businesses). However, those trends appear to be unrelated to environmental water recovery programs 
because they are also evident in other rural economies not dependent on irrigated agriculture. Long periods of low rainfall and the continuation of 
longstanding sociodemographic trends may be as much a factor in the declines as outward water sales to the Commonwealth. Firm conclusions 
about the impact of environmental water recovery on regional irrigation systems and towns will only become clear as conditions for irrigated 
agriculture improve as a result of recent rain. The Commission will produce a new edition of its Impacts of water trading report for release in 2012.
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Finding 4.3

Investment in environmental water recovery, whether through buybacks or infrastructure investment, injects money into rural 
communities and has increased the options for individual entitlement holders to manage farm debt, risk, production and 
investment decisions. However, early indications are that the overall economic impacts of water recovery programs have been 
minor, relative to other factors.

Structural adjustment

Structural adjustment is the continuing process of change in the size, composition and characteristics of industries and the communities in 
which they operate, including changes in the characteristics of the workforce and the size and mix of activities within regions. The changes 
occur in response to a range of market, technological and environmental factors, as well as in response to government policies.

Across much of Australia, and in particular in the Murray–Darling Basin, reductions in water availability, combined with many other factors 
such as commodity prices, exchange rates and social trends, contribute to ongoing structural adjustment in the irrigation sector and 
irrigation-dependent communities. The NWI acknowledges that water reform may also have structural impacts, and commits the parties to 
managing them by providing accurate and timely information and, where appropriate, targeted policy responses that arise as a consequence 
of implementing the NWI (objective 23(ix) and clauses 93–97).

In 2009, the Commission found that there was inadequate understanding of the processes and causes of structural adjustment, as 
well as a shortage of data to enable effective monitoring of it. We also noted that, while there is a wide variety of national, state and 
region-specific structural adjustment measures in place across rural Australia, there is a risk that they will be uncoordinated, ineffective 
or counterproductive, particularly where they attempt to artificially constrain adjustment.

There has been little progress in improving our understanding of the socioeconomic impacts of water reform since the 
2009 biennial assessment. Few water plans include robust analysis of community impacts. The socioeconomic analysis that was used 
to develop the Guide to the proposed Basin Plan has been widely recognised as being one of the weakest elements of the information 
base. To overcome that weakness, the MDBA has commissioned more than a dozen new economic modelling and socioeconomic studies, 
and has sought further advice from industry, government and community stakeholders. However, there remains a need for better data on, 
and analysis of, the socioeconomic impacts of changes in water availability.

As we have noted elsewhere in this report, secure entitlements, clear planning objectives and water trading are important mechanisms 
to provide individuals and communities with the capacity to make their own choices about their future.

The upgrade of irrigation infrastructure can also have short-term benefits in the form of investment flows to communities, and if well designed 
can improve the efficiency and long-term viability of irrigation regions. Where such projects have multiple objectives, such as water saving, 
regional development or structural adjustment assistance, the expected benefits of those objectives should be clearly identified to ensure their 
economic efficiency. If they are poorly designed, or are not appropriately linked to broader regional policies, they may have perverse outcomes 
for communities through the long-term costs they impose.

Several contributors to this review, including the Local Government Association, called for improved structural adjustment assistance 
related to water planning and reform (LGA NSW and SA NSW 2010). The Queensland Farmers’ Federation suggested that there is a need 
to improve the scope to investigate adjustment measures in water planning (QFF 2010).

Governments should consider the adjustment implications of their policies and programs, with the aim of ensuring that distortions are 
minimised wherever possible. Importantly, adjustment is a necessary feature of the economy, and water reform initiatives should facilitate 
it, not seek to hinder it. Where there is concern about the impact of the scale and speed of adjustment on communities, the merits and 
design of intervention measures should be rigorously assessed to ensure that they do not impede reform or cause undesirable outcomes 
in other policy areas.

See Appendix B (clause 95) for further detail on how NWI parties have addressed their commitments on community partnerships and adjustment.
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4.2 Metropolitan and regional urban communities

Australia’s urban water sector has undergone significant institutional and pricing reforms over the past two decades—first under COAG’s 
1994 Water Reform Framework and then under the NWI (COAG 1994, 2004). The NWI committed the parties to providing urban communities 
with healthy, safe and reliable drinking water supplies, to implementing pricing and institutional reforms, to taking demand management 
actions and to promoting innovation and capacity building to create water-sensitive cities by encouraging reuse and recycling of wastewater 
where they are cost-effective and by facilitating trade between rural and urban areas. The Commission has noted in the past that the actions 
required under the NWI in urban water reform are relatively limited in scope and were overtaken by the challenges of the recent drought.

We have assessed:

 + actions to improve the security of urban and regional water supplies

 + NWI measures to help the community to be more efficient in its water use

 + the impact of water pricing reforms on communities

 + public health, urban amenity and urban waterway health.

4.2.1 Urban water supply

Since the commencement of the NWI, most jurisdictions have initiated policies and made large investments to increase the security 
of urban water supplies by diversifying and augmenting metropolitan and (to a lesser extent) regional urban water supplies.

During the 2000s, most of urban Australia experienced severe and prolonged drought, resulting in dramatic decreases in runoff in the 
nation’s main urban catchments. Low inflows over many years meant that storage levels in urban water systems dropped significantly. 

In some cases, falls in storage levels were more rapid. South-eastern Queensland’s storage levels dropped from 100% in 2001 to less 
than 17% in 2007. In Melbourne, the volume of water in storage fell by 20% of total capacity in 2006, and to below 30% of total capacity 
at its lowest point. In the most extreme example, rainfall patterns in Perth demonstrate a marked and ongoing reduction that began in the 
1970s (NWC 2011b).

Responses to the drought varied across Australia, but generally focused on water conservation campaigns, demand-management 
programs and major supply augmentations, particularly desalination plants and other sources that diversified supplies. The recent report 
card of the Water Services Association of Australia identified that the industry was overseeing projects with a value greater than $14 billion 
during 2009–10 (WSAA 2010).

The drought has fundamentally changed the way that the urban water sector and communities think about the security of supplies. It has 
underscored the risks in planning, managing and investing on the basis of long-term averages when supply security depends on actual 
rainfall that is extremely variable year on year and over multi-year periods.

Several jurisdictions have built or are building desalination plants to augment traditional water supplies in large cities (Table 4.2). The plants 
have the capacity to produce large volumes of potable water and the potential to largely secure some cities’ water supplies at times of low 
inflow to storages.

Table 4.2: Large desalination plants

City/region Location Estimated cost of 
constructiona ($m) 

Capacity (GL/year) Ability to increase 
capacity (GL/year)

Sydney Kurnell, 2010 1 890 90 180

Melbourne Wonthaggi, 2011 3 500 150 Up to 200

South-east Queensland Tugun, 2009 1 200 49

Perth Kwinana, 2006 387 45

Binningup, 2011 955 50 100

Adelaide Port Stanvac, 2011 1 830 100

a Costs were incurred in different years, making them not directly comparable.

Source: PC (2011).
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Since the commencement of the NWI, most jurisdictions have also increased the amount of water they recycle to augment supply. The total 
volume of recycled water supplied in Australia has increased by 34% since 2005–06 (Table 4.3). The increase is expected to continue, 
as additional recycled water projects are underway in most jurisdictions.

Table 4.3: Total recycled water supplied (ML)

Jurisdiction 2005–06  2006–07 2007–08 2008–09 2009–10 Change since 
2005–06

ACT 2 141 2 104 3 789  4 207  4 249 98%

NSW  36 495  44 892  48 455  51 364  62 391 66%

NT 1 601 1 285 1 268  1 645  1 233 –23%

Qld  12 697  15 982  16 031  26 177  41 594 14%

SA 17 336 25 047 25 868  25 858  24 883 41%

Vic.  80 696  96 744  95 968  100 488  98 394 22%

WA 9 026 10 282 11 395  11 778  12 060 29%

Total  159 992  196 336  202 774  221 517  244 804 34%

Note: In order to allow valid comparisons, figures are included only for those utilities that could report audited volumes in all the relevant years.

Source: NWC (2011i).

Recycled water is used for a variety of purposes, including for irrigated agriculture, commercial, municipal and industrial purposes 
(including watering community sportsgrounds and parks), residential uses (typically through third pipe systems for non-drinking purposes) 
and for environmental flows. Figure 4.1 shows that urban water use comprises 27% of the total volume of recycled water use 
(25% commercial, municipal and industrial, and 2% residential). Over the recent drought period, recycled water sources enabled many 
urban communities to maintain social infrastructure and assets that would otherwise have been degraded while water restrictions applied.

Figure 4.1: Recycled water use, 2009–10, percentage by category
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25% 
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Agriculture Commercial, municipal and industrial Environmental On site Residential Other 

Source: NWC (2011i).

All NWI parties are revising their policies and planning frameworks to foster diversity and growth in the alternative water supply industry. 
For example, in 2008 the New South Wales Government released regulations that established Australia’s first third-party access and licensing 
system under the state’s Water Industry Competition Act 2006. The system enables the private sector to enter the water supply industry to 
provide reticulated drinking water, recycled water and wastewater services while ensuring water quality and the protection of public health and 
the environment. The licensing regime is administered by IPART. By the end of September 2010, six network operator licences and five retail 
supplier licences had been granted, of which seven relate to recycled water schemes in Sydney (New South Wales Government 2011).
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Some jurisdictions are also investing in alternative water supplies to help communities maintain public spaces, such as sporting fields, 
and other social infrastructure that has recreational, amenity or aesthetic values.

There are also examples of supply diversification and augmentation in regional cities. For example, Lake Wendouree in Ballarat, Victoria, is now 
replenished with recycled water at times of low water availability to support recreational and aesthetic values. Supplies to some smaller cities in 
New South Wales are augmented through local town sewerage recycling and stormwater harvesting. In many cases, alternative water supply options 
have contributed to the maintenance or enhancement of community wellbeing and local economic development in the face of severe drought.

A number of communities are implementing or trialling managed aquifer recharge. Projects are underway in South Australia, Western Australia, 
Victoria and Queensland to test its feasibility and demonstrate its capacity as a viable water supply management option. 

Box 4.2: Australian Government funding for water supply diversification

Under the Water for the Future initiative, the Australian Government has committed over $1.5 billion to assist communities 
in all states and territories to diversify their water supplies. Most of the funding is supporting wastewater recycling, stormwater 
harvesting, water meters, grey water systems, water tanks, the refurbishment of pipelines and other water-saving initiatives.

Communities have mainly received funding through competitive grants. Many of the projects funded provide water to irrigate 
parks and sportsgrounds so that they will be accessible and safe during the dry summer months and the next drought.

In a few cases, alternative options are being used to boost regional cities’ potable supplies. In Orange, New South Wales, stormwater 
harvesting projects capture stormwater during high flows in local creeks. The stormwater is transferred to a holding dam, then pumped to 
batch ponds where it is held pending the results of water-quality testing, before being transferred to the town water supply dams. This initiative 
has the capacity to deliver around 1200 ML per year, which is almost 20% of Orange’s unrestricted demand. Stormwater harvesting is also 
being used to provide additional water supplies for mining and other developments in the central west of New South Wales, contributing to 
local economic development (New South Wales Government 2011).

Some alternative water supply sources and management technologies, such as managed aquifer recharge and stormwater capture, 
raise new issues for the regulation of water property rights in the urban water context. There are only isolated examples of reforms designed 
to address this issue (see Box 4.3). The full economically efficient development of these alternative water sources will depend in part on the 
clarification of property and access issues.

See Appendix B (clause 92) for further information.

Box 4.3: Managed aquifer recharge on the Swan coastal plain in Western Australia

Most stormwater on the Swan coastal plain enters the superficial aquifer as recharge. The development of detention basins and 
water-sensitive urban design initiatives are having the effect of increasing recharge compared to natural conditions. The increase 
is considered in determining the aquifer water balance and allocation limits. Extraction of recharged water is managed through 
the normal licensing process.

With increasing interest in managed aquifer recharge, the Department of Water is providing entitlement licences to operators 
of recharge schemes. The licences include conditions that allow operators to take a proportion of the water they cause to be 
recharged into the aquifer. Drafting instructions have been prepared for state legislation that would allow managed aquifer 
recharge to be included in the entitlements regime.

4.2.2 Lessons from the drought

Despite the duration and severity of the recent drought, the responses by governments and the water industry ensured that no city ran 
out of water. Recent investments have helped to secure supply, at least in the short to medium term. However, as we observed in our 
Urban water in Australia: future directions report, the measures adopted came at a cost to the community. Government decisions about 
major infrastructure investment were not always well communicated in explaining the costs and benefits of the full range of options 
considered. The Commission is concerned that institutional arrangements and policy settings in the urban water sector are not well suited 
to dealing with the challenge of investing efficiently to ensure security of supply under major climatic uncertainty. (NWC 2011b).
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Institutional arrangements for planning and investment

The long duration of the drought led many governments to make interventions that were ad hoc, not transparent, and lacking in community 
and customer engagement. Decisions made were also outside the purview of independent economic regulators, which limited the regulators’ 
ability to ensure that investments were prudent and efficient. Government intervention suggests that there is no effective framework for 
managing security-of-supply risk and that measurable objectives that would provide a signal for risk-based investments are lacking.

The absence of transparency in those decisions, particularly those taken outside NWI-consistent planning frameworks, has given rise 
to community disquiet over several other recent water management decisions. Large-scale augmentation decisions taken in Victoria 
(concerning the Wonthaggi desalination plant) and south-east Queensland (about elements of the water grid) have been particularly 
contentious because of a perceived lack of transparency in decision making.

In addition, by blurring institutional roles and responsibilities, government intervention in such decisions can distort or reduce incentives 
for water businesses to plan and invest efficiently, creating uncertainty and undermining the confidence of private sector investors. 
For urban communities, this has limited the potential for new and innovative options to diversify water supply.

Costs of water restrictions

Governments initially responded to the drought by focusing on water conservation campaigns and demand-management programs, combined 
with increasingly severe and prolonged water restrictions. Mandatory water restrictions on outdoor use impose costs on customers, water 
businesses and communities. There have been many economic studies of the costs of water restrictions. The Productivity Commission 
estimated that restrictions during the drought were costing around $1 billion annually across Australia (PC 2008).

The burden of restrictions falls heavily on households. The community suffers loss of amenity and recreational opportunity through damage 
to public parks, gardens and sportsgrounds unless alternative water supplies are available. The business sector is adversely affected by 
restrictions, particularly the nursery and garden industry and the pool and spa industry. There are also costs in administering restrictions 
regimes. For example, it has been estimated that the cost of administering restrictions in Sydney (net of revenue collected in fines) 
was around $10 million for Level 3 restrictions (CIE 2010).

Ongoing water restrictions have also prompted many households to invest in rainwater collection tanks and private bores, although some 
may have had other reasons for investing in rainwater tanks (ABS 2007). The cost-effectiveness of rainwater tanks and bores is poor in many 
areas. They are often more expensive than reticulated supply, and they are often not reliable sources of supply. In the case of bores, there may 
be impacts on third parties and the environment from increased groundwater use (for example in Perth, where there are many private bores).

The cost of investments

Pricing reforms have occurred over a long period, most recently through the NWI Pricing Principles (NWC 2011e). Reforms towards 
consumption-based and full cost-recovery tariffs have until recently had a relatively modest impact on household water bills. However, 
major capital investments in recent years in response to the drought have led to customers’ water bills increasing significantly (Figure 4.2).

Figure 4.2: Typical residential bills, by utility size group, 2007–08 to 2009–10 ($)
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For example, over the period from 2008–09 to 2011–12, household bills are going to rise by around 8% per year in real terms in Sydney 
and by up to 13% per year in Melbourne. In Melbourne, this means that average water bills are expected to double over the current five-year 
regulatory period. In Queensland, the state government has introduced regulatory changes designed to lessen the impact of significant cost 
increases over the next five years.

Recent price determinations reveal that price increases will continue in the coming five years (Table 4.4).

Table 4.4: Future price paths for urban water businesses 

Utility Period of increase Real average annual increase (%)

Sydney Water (NSW) 2008–09 to 2011–12 7.7

Gosford (NSW) 2009–10 to 2012–13 3.5

Wyong (NSW) 2009–10 to 2012–13 2.7

Hunter Water (NSW) 2009–10 to 2012–13 6.9

ACTEW Water 
ACTEW Sewerage (ACT)

2009–10 to 2012–13 1.0 
4.8

City West Water (Vic.) 2009–10 to 2012–13 12.2

South East Water (Vic.) 2009–10 to 2012–13 14.0

Yarra Valley Water (Vic.) 2009–10 to 2012–13 14.7

Barwon Water (Vic.) 2008–09 to 2012–13 9.5

Central Highlands Water (Vic.) 2008–09 to 2012–13 10.1

Coliban Water (Vic.) 2008–09 to 2012–13 12.8

East Gippsland Water (Vic.) 2008–09 to 2012–13 6.8

Gippsland Water (Vic.) 2008–09 to 2012–13 14.9

Goulburn Valley Water (Vic.) 2008–09 to 2012–13 7.7

GWMWater (Vic.) 2008–09 to 2012–13 6.6

Lower Murray Water (Vic.) 2008–09 to 2012–13 4.3

North East Water (Vic.) 2008–09 to 2012–13 9.4

South Gippsland Water (Vic.) 2008–09 to 2012–13 4.9

Wannon Water (Vic.) 2008–09 to 2012–13 6.6

Western Water (Vic.) 2008–09 to 2012–13 8.8

Westernport Water (Vic.) 2008–09 to 2012–13 4.9

Sources: NWC (2011i), WSAA (2010).

These cost increases do not take into account the significant increase in direct government funding of water supply augmentations and 
demand-management programs. The Australian Government’s National Urban Water and Desalination Plan provided funding for desalination, 
water recycling and stormwater harvesting projects to improve water supply security in cities and towns. As part of the plan, the government 
has committed to funding $328 million of the $1.8 billion Port Stanvac Desalination Plant in South Australia (DSEWPaC 2011i).
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Box 4.4: Consumer protection frameworks

The introduction of independent economic regulation has often coincided with the development of stronger customer protection 
frameworks. For example, the Energy and Water Ombudsman (Victoria) is a voluntary industry scheme for dispute resolution 
approved by the Essential Services Commission (ESC 2006). Since 2005, customer protection codes in Victoria have required 
all urban water businesses to have policies in place to assist domestic customers facing hardship.

At a minimum, the hardship policies must exempt those customers from supply restrictions, legal action and additional debt 
recovery costs while customers make payments to the water business according to an agreed flexible payment plan or other 
payment schedule.

Social and hardship policies vary across regions. For example, the Public Interest Advocacy Centre (PIAC) notes that:

Apart from Sydney Water and Hunter Water, there are 106 local water utilities responsible for providing water supply 
and sewerage services to New South Wales nonmetropolitan urban communities. These utilities service 1.8 million people 
in New South Wales. A number of programs are available to customers of Sydney Water and Hunter Water that are not 
extended to customers of water utilities owned and operated by local councils.

PIAC supports the development of a state-based framework to address hardship issues in a consistent and comprehensive 
manner across New South Wales … the lack of a consistent approach to hardship across the 106 local water utilities 
in New South Wales results in an inequity and inconsistency in the availability of hardship programs for disadvantaged 
consumers across the state (PIAC 2010).

In Tasmania, the Office of the Tasmanian Economic Regulator (OTTER) recently reported that ‘before 2009–10, Tasmanian 
councils did not apply restrictions on water or sewerage services for non-payment of bills because water and sewerage services 
were billed through rates notices. Unpaid rates were recoverable through property sales in line with the provisions of the 
Local Government Act 1993’. Under the Water and Sewerage Industry (Customer Service Standards) Regulations 2009, 
however, corporations can now restrict water supply to residential customers for non-payment in certain circumstances 
but they must comply with the Customer Service Code issued by the Regulator (OTTER 2011).

Stakeholders often cite the customer protection frameworks in Victoria and metropolitan New South Wales as best practice. 
The Consumer Utilities Advocacy Centre (CUAC) has noted that:

Victoria’s urban water sector now includes examples of best-practice service delivery. Victorian water consumers, 
particularly within metropolitan Melbourne, currently enjoy good water-service delivery as well as relatively strong 
consumer protections. This is the result of many years of work by government, regulators, water businesses and 
consumer representatives. (CUAC 2010)
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Policy bans

Policy barriers restrict the choice of supply-side options and so potentially mean that the community does not have access to the most 
cost-effective supply security. Bans in place in parts of Australia include restrictions on rural–urban water trading, intercatchment transfers, 
new dams and indirect potable reuse.

One of the most significant constraints is the impediment to trades or transfers of water between catchments, which means that urban 
water authorities forgo the opportunity to secure relatively low-cost water or security of supply. A recent example is the decision by the 
Victorian Government to shut down the recently completed Sugarloaf Pipeline and to transfer water to Melbourne only in emergency 
circumstances. The pipeline cost approximately $1 billion, funded by Melbourne water customers. Limiting its use in this way effectively 
means that other more costly options may be needed to maintain the pre-existing level of security of supply for Melbourne. It also limits 
access to important water markets by entitlement holders in rural areas.

Another option that has been ruled out by a number of state governments is the reuse of water for potable purposes. Indirect potable reuse 
is technically possible for a range of locations and can be financially competitive compared to other supply options, particularly where 
there are no significant alternatives. Despite the potential advantages of recycling water, the Commission acknowledges that there is real 
community anxiety about it. Nevertheless, we are concerned that indirect potable reuse has become overpoliticised, and that the full cost 
of other solutions has not been made transparent (NWC 2011b).

Finding 4.4

Since 2004, there has been considerable diversification and augmentation of water supplies to large cities and to a lesser extent 
smaller regional centres and towns. While this has given those communities greater supply security, the planning and investment 
decisions supporting diversification and augmentation have not always been well communicated, raising doubts about whether 
they are the most economically efficient and environmentally sustainable options.

4.2.3 More efficient water use

Since the commencement of the NWI, national urban water consumption per household has generally declined (Table 4.5). Nationally, the average 
annual volume of residential water supplied per property fell from 228 kilolitres in 2003–04 to 192 kilolitres in 2009–10. The decline is the result 
of a number of factors, including water restrictions, community education campaigns and an enduring community commitment to wise water use.

Table 4.5: Average annual residential water supplied, major capital city utilities, 2005–06 to 2009–10 (kL/property) 
for utilities with 100 000+ connected properties

Utility 2005–06 2006–07 2007–08 2008–09 2009–10

Water Corporation (Perth) 268 281 268 277 276

Sydney Water 203 199 182 198 205

ACTEW 261 240 195 201 199

SA Water (Adelaide) 233 235 194 190 191

Hunter Water 205 195 177 180 184

Gold Coast 200 183 149 166 182

Barwon Water 216 169 156 156 150

Yarra Valley Water 198 178 157 151 144

Brisbane 185 153 128 133 143

South East Water 187 167 152 143 141

City West Water 183 163 149 146 140

Source: NWC (2011i).
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Under the NWI, the jurisdictions agreed to a range of reforms to better manage demand for water in urban areas (NWI clause 91). Key actions to 
improve the standards of household water-using appliances and the information available to consumers to make choices about those products 
occurred under the Water Efficiency Labelling and Standards (WELS) Scheme and the Smart Water Mark program for household gardens.

There is evidence that households’ adoption of water-efficient appliances has increased since the introduction of the WELS Scheme. In 2008, 
a review of the scheme’s cost-effectiveness by the Institute for Sustainable Futures identified national water savings of 10 GL per year since 
the scheme’s introduction, of which around 25% came from more efficient showerheads and 22% from more efficient toilets (ISF 2008).

A more recent review of the WELS Scheme (Guest 2010) concluded that:

 + the scheme’s objective of conserving water by reducing consumption through greater use of water-efficient products is appropriate, 
given the increasing scarcity of water

 + its use of the market by providing information to assist consumer decisions about the purchase of water-using products and by setting 
standards is efficient and effective

 + the national scope of the scheme is appropriate and efficient, as the market for water-using products is national

 + without the WELS Scheme, something similar would be required to perform its functions.

The review recommended several changes to the scheme to improve its governance, compliance and administration and the level and source 
of funding. The recommendations have been either agreed or noted for further consideration by signatories to the NWI.

The impact of the Smart Water Mark program in encouraging the adoption of water-efficient appliances and fittings for outdoor discretionary 
use is more difficult to measure. This is partly because there have been temporary restrictions on outdoor watering in many cities and 
towns over the period since the program’s introduction. By March 2011, more than 210 products and 19 services had been awarded 
the Smart Approved WaterMark.

Finding 4.5

NWI demand-management initiatives to implement the Water Efficiency Labelling and Standards Scheme and the Smart Water Mark 
have increased consumer awareness of water-efficient products and led to greater consumer choice. 
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4.2.4 Public health

The NWI sought to ensure safe drinking water supplies for the community. The Commission’s recent review of urban water management 
found that regulatory arrangements governing urban water quality to protect public health and safety and the environment have served 
Australia well, and that our nation’s drinking water is generally safe and of a high quality. In general, Australia’s performance in providing 
safe drinking water is high (Table 4.6). Our National performance report 2009–10: urban water utilities shows that large water utilities’ 
performance against Australia’s 2004 drinking water guidelines was excellent for the three years from 2007–08 (NWC 2011i).

Smaller utilities also performed well. Only three utilities, Tasmania’s Ben Lomond Water, Southern Water and Cradle Mountain Water, 
reported less than 99% compliance with microbial limits (94%, 97% and 97% respectively).

Table 4.6: Percentage of population for which microbiological compliance was achieved, utilities with 100 000+ connected 
properties, 2005–06 to 2009–10

Utility 2005–06 2006–07 2007–08 2008–09 2009–10

Sydney Water 100.0 100.0 100.0 100.0 100.0

Water Corporation (Perth) 100.0 100.0 100.0 100.0 100.0

Yarra Valley Water 100.0 99.7 100.0 100.0 100.0

South East Water 100.0 100.0 100.0 100.0 100.0

SA Water (Adelaide) 100.0 100.0 100.0 100.0 100.0

Brisbane 100.0 100.0 100.0 100.0 100.0

City West Water 100.0 100.0 100.0 100.0 100.0

Gold Coast 100.0 100.0 100.0 100.0 100.0

Hunter Water 99.6 99.8 100.0 100.0 100.0

ACTEW 100.0 100.0 100.0 100.0 100.0

Barwon Water 99.8 100.0 100.0 100.0 100.0

Source: NWC (2011i).

It is clear that risks to the quality of water supplies in almost all areas of Australia have been very effectively managed. Australia’s 
water supply sources are continuing to diversify, and the technology and science for treating water from new sources are also evolving. 
This means that water quality risk management is becoming more complex, and current arrangements need to respond to this dynamic 
environment.

Recent work published by the Commission has revealed complex and unclear regulatory structures, a diversity of guidelines and 
uncertainty about their appropriate application (PWC 2011). While national efforts are underway to ensure that water quality regulation 
remains fully effective, many of those initiatives are short-term, one-off ventures, and some are heavily reliant on volunteer input. 
New cross-jurisdictional arrangements should be developed to facilitate more consistent and coordinated regulation of water quality.

Finding 4.6

Regulatory arrangements governing urban water quality to protect public health and safety and the environment have served 
Australia well. However, the diversification of urban water sources and continuing technological and scientific advances are 
placing increased stress on existing regulatory structures. There is a need for governments to consider new cross-jurisdictional 
arrangements to facilitate more consistent, coordinated and timely regulation into the future.
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4.2.5 Regional urban water providers

There are different institutional arrangements across the country for delivering water services in regional areas. In South Australia, 
Western Australia and the Northern Territory, regions are usually served by a single organisation operating across the jurisdiction. 
By contrast, in New South Wales and in Queensland (outside the south-east), regions are usually served by local governments or 
organisations owned by local government. Tasmania and Victoria have regional water corporations.

Many regional providers are facing challenges in managing and replacing ageing water infrastructure. The Local Government Association 
of Queensland (LCAQ) recently noted that ‘these challenges and policy drivers will continue to impact the industry through the next 
decade and many councils are not well positioned to find solutions individually under current arrangements for managing water services’ 
(LGAQ 2010).

In 2008 an independent inquiry into regional provision of water services in New South Wales, conducted by the Hon Ian Armstrong and 
Dr Colin Gellatly, found evidence of both good and poor performance by local utilities against environmental, economic and public health 
indicators (Armstrong and Gellatly 2008). The inquiry concluded potential factors that could be contributing to the unsatisfactory performance 
of some local water utilities included:

 + difficulties in attracting and retaining skilled staff

 + a lack of effective regulatory incentives and sanctions

 + an absence of functional separation between water services and broader council functions

 + a lack of a commercial focus.

The report recommended the aggregation of local water utilities into regional groups and strengthened regulation and pricing arrangements, 
complemented by a strengthened reporting and monitoring framework and the designation of a regulator with adequate enforcement 
powers. To date, New South Wales has not responded to the issues raised by this inquiry, however in their submission to this assessment, 
New South Wales held the view that its current arrangements were effective for providing safe and reliable water supply to regional 
commmunities.

In recent years, a number of other reports have also raised concerns about the standard of urban water services provided in rural and 
regional areas, particularly in relation to water supply planning, public health and safety risks (ATSE 2007). The Productivity Commission has 
noted challenges faced by regional providers, including financial viability, water quality regulation compliance and skills shortages (PC 2011).

In Tasmania, in order to address such challenges, three regional water utilities have been established to supply water services formerly 
managed by local councils. In New South Wales, some water providers have taken initiatives to address scale challenges. For example, 
Centroc Water Utilities Alliance and Lower Macquarie Water Utilities Alliance seek to improve regional sustainability and promote regional 
cooperation in matters such as skills, water resource sharing, mentoring and sharing better practice strategies.

The performance of regional providers varies and the Commission considers that options for reform to address the challenges faced 
by small water suppliers should be considered. In response to concerns raised by the Commission and Commonwealth agencies, the 
Queensland Government is supporting the LGAQ and the Queensland Water Directorate to carry out a two year review of the provision 
of safe and reliable regional water services by local governments. This review will look at ways to ensure water service providers have 
the capacity to respond to changing economic conditions and regulatory frameworks, and the capacity to provide ongoing training and 
development for staff. Communities in regional Australia need to have the confidence that their water providers have the necessary 
organisational, financial, technical and management capacity to meet the interests of customers and protect public health and the 
environment (NWC 2011b).

Finding 4.7

Regional urban water service provision varies across Australia. Many small regional utilities face particular difficulties in meeting 
economic, environmental and public health objectives.
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4.2.6 Urban waterway health

Urbanisation places pressure on wastewater and stormwater systems and can increase pollutant loads entering our natural waterways. 
While many factors contribute to urban waterway health, the urban water sector’s main impacts arise from sewage spills and the 
management of stormwater. Sewage spills pose public health and environmental risks.

Utilities have generally improved their performance in managing discharges from sewage treatment facilities. The combination of higher 
treatment standards and recycling targets has also led to improvements in the quality of discharged wastewater. In collaboration with 
communities, catchment managers and local governments, utilities are also increasingly using recycling of stormwater and wastewater 
as an alternative to traditional asset management and pollution prevention approaches.

Since the commencement of the NWI, a number of programs have led to improved urban waterway health in some jurisdictions:

 + In Queensland, the South East Queensland Healthy Waterways report card has shown a continued improvement in water quality in the 
Eastern Banks catchment of Moreton Bay from 2001 to 2010. This has been achieved through coordinated investment to improve 
wastewater discharge and stormwater quality. Moreton Bay is a heavily used recreational area, and the health of the bay is important 
to communities in Brisbane and south-east Queensland.

 + In Victoria, 10-year resource condition targets have been developed to measure changes in water quality in rivers and creeks. Since 2004, 
progress towards these long-term targets has been evident in Port Phillip Bay. The progress stems from improvements in water quality in 
the upper Yarra River, which were achieved through coordinated investment and implementation under the Heritage River Management Plan. 
Water quality indicators are all in accordance with the National Water Quality Management Strategy Guidelines for nearly 100% of the time.

However, threats to water quality in cities and towns will increase with population growth. Diffuse sources of pollution pose a significant 
threat, and are often linked to poor land-use and development controls, poor management of businesses, ageing stormwater and wastewater 
infrastructure, and illegal sewer connections to stormwater drains. This pollution can result in algal blooms, fish kills, swimming and boating 
bans, and economic losses.

Information extracted from national, state and local government state-of-the-environment reports and waterway health management 
strategies for urban centres gives a national snapshot of urban waterway health:

 + Urban waterways generally fail to meet ecosystem health guidelines, but improvements are occurring as a result of coordinated 
catchment actions.

 + Urban waterways generally fail to meet human recreation guidelines during and following rainfall, and closing waterway recreation 
areas at those times is standard government practice.

 + Continued high loads of nutrients, organics and sediments entering urban waterways through stormwater are resulting in a decrease 
of ecosystem functioning and a loss of community values.

 + Increasing flow during rainstorms due to catchment development is increasing downstream flood and pollution impacts.

 + Dioxin levels in some fish and other seafood have at times been high enough to cause the suspension of all commercial fishing in 
some estuaries.

 + Improvements to the quality of discharge water from treatment plants are being reported after considerable investment in plant upgrades.

Finding 4.8

Population growth is posing new risks to urban waterway health in some areas, particularly from diffuse sources of pollution. 
Actions in addition to those agreed under the NWI may be necessary to address those risks effectively.
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4.2.7 Urban amenity and liveable cities

The NWI (clause 92) calls for the parties to innovate and build capacity to create water-sensitive Australian cities. Such efforts have the 
potential to benefit communities by improving the environment, enhancing amenity and improving water-use efficiency.

At the national level, actions have included the development and agreement by all governments to national water quality guidelines for the harvesting 
and use of urban stormwater and managed aquifer recharge. These guidelines are an essential building block to support the further safe use of 
alternative water sources in urban areas. Jurisdictions have also developed a national guide for evaluating options for water-sensitive urban design.

Box 4.5: Integrated urban water cycle management

The Commission has defined integrated urban water cycle management as:

The integration of water supply, sewerage and stormwater, so that water is used optimally within a catchment resource, 
state and national policy context. It promotes the coordinated planning, development and management of water, 
land and related resources (including energy use) that are linked to urban areas and the application of water-sensitive 
urban design principles in the built urban environment.

Integrated water cycle management

(extends to catchment/regional scale; includes long-term  
water resource management and planning)

Water-sensitive urban design

(local scale; built environment focus)

Water-sensitive urban developments

(on-site scale; built environment)

Source: NWC (2007b).

Beyond the commitments set out in the NWI, state and territory governments, the urban water industry and local governments have 
undertaken a range of investments and actions to support water-sensitive cities and broader ‘liveable cities’ objectives. However, 
the institutional settings for delivering those objectives and how their costs are met are not always clear.

Government efforts have included significant funding for science, research and innovation. Government-supported research hubs 
in Victoria, Queensland and South Australia focus on stormwater, alternative water sources, technologies and water quality safety. 
The Australian Government has provided research and development funding, including through the Australian Water Recycling Centre 
of Excellence, which supports important aspects of integrated water management.

A number of governments have moved to better align planning and development requirements with an integrated approach to the management 
of the urban water cycle (see Box 4.5 and Box 4.6). Western Australia has sought to apply the broader planning and environmental objectives 
set out in the NWI, and instituted regulatory arrangements to align land-use planning and development processes with integrated water 
management objectives (WAPC 2008). For example, that framework is providing the basis for water planning and research activity in 
the Mandurah growth region to precede land-use and planning approvals and development consent processes. Resource opportunities, 
constraints and incompatible land uses are being identified and taken into account in land-use decisions.

Under its Water for Good strategy, the South Australian Government is implementing planning objectives for water-sensitive urban design, 
while Queensland has implemented new stormwater management arrangements as part of its planning and development requirements 
(DFW 2010).

The number and scope of on-ground integrated water management projects across Australia continues to grow with funding support from 
national, state and local governments and in some cases from the water utility sector. The projects are diverse and have a broad range 
of objectives. In some cases, large consumers have embraced decentralised approaches as a way of meeting their water needs better 
(for example, the Victorian Racing Club).
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As experience with such projects grows across the country, evidence for the relative economic efficiency and environmental performance 
of various technologies and approaches is developing. It will be strengthened through state-based and national research projects that are 
underway. It will be important that this information is managed and used effectively to ensure efficient investment decisions.

A number of urban water utilities are engaged in the development of water-sensitive cities, and some have provided the resources and 
technical capacity to drive innovative projects. Examples of strong organisational leadership and partnering at a development scale 
are Yarra Valley Water’s involvement with the Kalkallo development in Victoria, Gold Coast Water’s support for the Coomera Pimpama 
development and SA Water’s role in the Mawson Lakes development. In some areas, water utilities are adopting new planning processes 
as a way of addressing integrated water management objectives for their communities.

Box 4.6: Integrated water management strategy—south-east Melbourne

South East Water, the government-owned retailer servicing south-east Melbourne, is leading the development of an integrated water 
management regional strategy in partnership with Melbourne Water and Southern Rural Water. The strategy is for the Bunyip catchment, 
which has an area of some 3600 square kilometres and a population of 1.4 million people and includes 15 local government areas.

The aim is to develop an integrated water management strategy that meets the needs of all water users across the whole 
water cycle for the south-eastern region of Melbourne and which:

 + provides greater customer choice

 + optimises resource infrastructure decisions and use

 + improves the health of waterways and water environments (including groundwater)

 + creates community value.

The regional strategy is intended to operate within the broader context of the Victorian Government’s Central Region Sustainable 
Water Strategy and city-wide supply–demand, sewerage and waterway health strategies.

For the urban water sector, water planning at the regional catchment scale, in collaboration with all parties with a stake in the 
urban water cycle, is innovative and marks a change from historical roles and processes.

South East Water sees this collaborative process as providing a way to clarify roles and responsibilities in the urban water cycle 
between levels of government, between the public and private sectors, and between bulk and retail utilities—but in a way that 
delivers additional value to all parties.

The Victorian Government has recently released its Living Melbourne, Living Victoria roadmap, which aims to establish Melbourne 
as a world leader in integrated water management and sustainability. South East Water is now considering the implications for 
implementation planning for the regional integrated water management strategy.

The Water Services Association of Australia has taken a strong role in considering the implications and policy objectives of integrated water 
management, broader urban liveability objectives and the Australian urban water sector. In 2010, the association released Cities for the future, 
a report setting out views on the policy challenges and issues facing the urban water industry as it adopts a ‘proactive and collaborative role’ 
in delivering sustainable cities.

The Commission supports the efforts of the urban water sector to integrate a liveable cities agenda into the sector’s planning and business 
models. In many ways, urban water utilities are operating ahead of current policy frameworks. Institutional arrangements, however, 
are generally not clear about the role of the sector in:

 + making decisions about and delivering broader public and environmental amenity services

 + agreeing on objectives and determining how to make trade-offs between costs and benefits that are inherently difficult to measure

 + determining who should pay for particular outcomes.

Confusion about roles is impeding progress across the board and creating coordination problems.

Finding 4.9

Initiatives by governments and urban utilities are making a positive contribution to the liveability of Australia’s cities. There is a need 
for more robust evaluation of the full benefits and costs of those initiatives and greater clarity about the roles and responsibilities of 
service providers, including who pays for actions that have a broad community benefit.
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Summary of findings

Finding 4.1

Rural communities have benefited from water access entitlements and trade reforms under the NWI, which have created a 
recognised and valuable business asset. This has increased irrigators’ (and other entitlement holders’) options for managing their 
businesses through short-term and longer term structural change.

Finding 4.2

Effective community engagement is critical to building trust and confidence in water planning and management. While there have been 
some examples of good practice, recent experience with the proposed Murray–Darling Basin Plan highlights the fragility of that trust.

The failure of many water plans to explicitly take both socioeconomic and environmental values into account undermines 
stakeholder confidence in the appropriateness of planning decisions. 

Finding 4.3

Investment in environmental water recovery, whether through buybacks or infrastructure investment, injects money into rural communities 
and has increased the options for individual entitlement holders to manage farm debt, risk, production and investment decisions. 
However, early indications are that the overall economic impacts of water recovery programs have been minor, relative to other factors.

Finding 4.4

Since 2004, there has been considerable diversification and augmentation of water supplies to large cities and to a lesser extent 
smaller regional centres and towns. While this has given those communities greater supply security, the planning and investment 
decisions supporting diversification and augmentation have not always been well communicated, raising doubts about whether 
they are the most economically efficient and environmentally sustainable options.

Finding 4.5

NWI demand-management initiatives to implement the Water Efficiency Labelling and Standards Scheme and the Smart Water Mark 
have increased consumer awareness of water-efficient products and led to greater consumer choice. 

Finding 4.6

Regulatory arrangements governing urban water quality to protect public health and safety and the environment have served 
Australia well. However, the diversification of urban water sources and continuing technological and scientific advances are 
placing increased stress on existing regulatory structures. There is a need for governments to consider new cross-jurisdictional 
arrangements to facilitate more consistent, coordinated and timely regulation into the future.

Finding 4.7

Regional urban water service provision varies across Australia. Many small regional utilities face particular difficulties in meeting 
economic, environmental and public health objectives.

Finding 4.8

Population growth is posing new risks to urban waterway health in some areas, particularly from diffuse sources of pollution. 
Actions in addition to those agreed under the NWI may be necessary to address those risks effectively.

Finding 4.9

Initiatives by governments and urban utilities are making a positive contribution to the liveability of Australia’s cities. There is a need 
for more robust evaluation of the full benefits and costs of those initiatives and greater clarity about the roles and responsibilities 
of service providers, including who pays for actions that have a broad community benefit.
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Abbreviations and acronyms

ABARES Australian Bureau of Agricultural and Resource Economics and Sciences

ACCC Australian Competition and Consumer Commission

ACT Australian Capital Territory

ANAE Australian National Aquatic Ecosystems (classification system)

CEWH Commonwealth Environmental Water Holder

CMA catchment management authority

CRC cooperative research centre

CRP Community Reference Panel

CSG coal-seam gas

CSIRO Commonwealth Scientific and Industrial Research Organisation

DERM Department of Environment and Resource Management (Qld)

DOW Department of Water (WA)

DPIPWE Department of Primary Industries, Parks, Water and Environment (Tas.)

DSE Department of Sustainability and Environment (Vic.)

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities

EPA Environment/Environmental Protection Authority

ERA Economic Regulation Authority (WA)

ERRR economic real rate of return

ESC Essential Services Commission (Vic.)

FARWH Framework for the Assessment River and Wetland Health

FPWEC First People’s Water Engagement Council

GAP National Groundwater Action Plan

GDE groundwater-dependent ecosystem

GL gigalitre

GVIAP gross value of irrigated agricultural production

HEVAE

IIO

high ecological value aquatic ecosystem

irrigation infrastructure operator

ICRC Independent Competition and Regulatory Commission (ACT)

IECA Integrated Ecological Condition Assessment

IPART Independent Pricing and Regulatory Tribunal (NSW)

MDB Murray–Darling Basin



346    The National Water Initiative—securing Australia’s water future: 2011 assessment | Abbreviations and acronyms

MDBA Murray–Darling Basin Authority

ML megalitre

NPAT net profit after tax

NRM natural resource management

NSW New South Wales

NWMS National Water Market System

OEH Office of Environment and Heritage (NSW)

PAWC Power and Water Corporation (NT)

PWA prescribed wells area (SA)

PWC prescribed water course (SA)

QCA Queensland Competition Authority

RSMG Risk and Sustainable Management Group (University of Qld)

SDL sustainable diversion limit

SEQ south-east Queensland

SWMA surface water management area

SWS sustainable water strategy (Vic.)

TRaCK Tropical Rivers and Coastal Knowledge

WAC water abstraction charge (ACT)

WAE water access entitlement

WAL water access licence

WAP water allocation plan (SA, WA, NT)

WELS Scheme Water Efficiency Labelling and Standards Scheme

WMA water management area

WMP water management plan (Tas.)

WSP water sharing plan (NSW)

WSPA water supply protection area (Vic.)
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Glossary of terms

4% interim threshold limit on water trade: an annual limit to permanent trade out of an irrigation area of 4% of the total water 
entitlement of that area

Adaptive environmental water: licensed water that can be used for environmental purposes, obtained either through the buying 
of water licences or through other water recovery projects.

Bulk entitlement: water supplied by a water provider to another water provider

Carryover: the option to hold in storage a portion of unused seasonal allocations for use at a later date.

Commonwealth Environmental Water Holder: established under the Water Act 2007 to manage the water entitlements that the 
Australian Government acquires. Those entitlements are used to protect or restore environmental assets such as wetlands and streams, 
including those in the Murray–Darling Basin.

Community service obligation: the amount received or receivable from governments for specific agreed services to the community. 
A community service obligation must be:

+ a non-commercial product or service; that is, products and services whose provision is not in the commercial interests of a commercial 
business entity

+ clearly purchased by the government for delivery to the community on its behalf to achieve a specific social or economic objective that 
has been established by the government

+ purchased by the government from an appropriate commercial business entity.

Consumptive pool: the amount of water that can be made available for consumptive use in a given water system under the rules of the 
relevant water plan.

Consumptive use: the use of water for private benefit consumptive purposes, including irrigation, industry, urban uses, stock and domestic use.

Environmental buyback programs: programs designed to purchase water entitlements, which would otherwise be used by irrigators, to 
ensure certain environmental flows.

Environmental and other public benefit outcomes: defined as part of the water planning process and specified in water plans. May include:

+ environmental outcomes: maintaining ecosystem function (such as through periodic inundation of floodplain wetlands), biodiversity, 
water quality, river health

+ other public benefits: mitigating pollution, public health (such as limiting noxious algal blooms), Indigenous values, cultural values, 
recreation, fisheries, tourism, navigation and amenity values.

Environmental water manager: an expertise-based function with clearly identified responsibility for the management of environmental 
water so as to give effect to the environmental objectives of statutory water plans. The institutional form of the environmental water 
manager varies from place to place, reflecting the scale at which the environmental objectives are set and the degree of active 
management of environmental water required. The environmental water manager may be a separate body or an existing basin, catchment 
or river manager, provided that the function is assigned the necessary powers and resources, potential conflicts of interest are minimised, 
and lines of accountability are clear.

Environmental flow: a water regime applied to a river, wetland or estuary to improve or maintain ecosystems and their benefits where 
there are competing water uses and where flows are regulated.

Environmental water requirements: descriptions of flow regimes (for example, volume, timing, seasonality, duration) that are needed 
to sustain the ecological values of aquatic ecosystems, including their processes and biological diversity, and that are designed to provide 
environmental outcomes.

Environmentally sustainable level of extraction: the level of water extraction from a particular system, which if exceeded would 
compromise key environmental assets or ecosystem functions and the productive base of the resource.
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Externality: a side-effect of a decision by an individual (or business) that affects another party’s wellbeing, but that is not taken into 
appropriate account by the decision maker.

Extraction rate: the rate, in terms of unit volume per unit time, at which water can be drawn from a surface or groundwater system.

Groundwater Action Plan: a comprehensive funding program initiated by the Commission in 2007 to invest in projects that enhance 
groundwater management and improve our knowledge and understanding of groundwater.

Lower‑bound pricing: the price level at which, to be viable, a water business should recover at least its operational, maintenance and 
administrative costs, externalities, taxes or tax equivalents (not including income tax) and the interest cost on debt and dividends (if any), 
and make provision for future asset refurbishment or replacement. Dividends should be set at a level that reflects commercial realities 
and stimulates a competitive market.

Managed aquifer recharge: the returning of water to aquifers through managed percolation.

Non‑consumptive use: water use, such as hydroelectricity generation and in-stream environmental use, that does not reduce the amount 
of water available to other users.

Overallocation: situations in which, with the full development of water access entitlements in a particular system, the total volume of water 
able to be extracted by entitlement holders at a given time exceeds the environmentally sustainable level of extraction for that system.

Overuse: situations in which the total volume of water extracted for consumptive use in a particular system at a given time exceeds the 
environmentally sustainable level of extraction for that system. Overuse may arise in systems that are overallocated, or it may arise in 
systems where the planned allocation is exceeded due to inadequate monitoring and accounting.

Raising National Water Standards: a funding program administered by the Commission, which supports projects that improve Australia’s 
national capacity to measure, monitor and manage water resources.

Ramsar Convention: an intergovernmental treaty signed at the Convention on Wetlands in Ramsar, Iran, in 1971. The convention provides 
a framework for national action and international cooperation for the conservation and wise use of wetlands and their resources. There are 
currently 160 contracting parties to the convention; some 1933 wetland sites totalling 189 million hectares are included in the Ramsar List 
of Wetlands of International Importance.

Reliability class: reflects the frequency with which water allocated under a water access entitlement is able to be supplied in full. 
Referred to in some jurisdictions as ‘high security’ and ‘general security’.

River flow objectives: 12 aspects of flow considered to be critical for river health, ecology and biodiversity. Some of them aim to protect 
river levels; some protect flows; some maintain flow variability; some regulate water quality impacts.

Security: the legal status and tenure of a right to access water. This includes the level of assurance that a water access entitlement will 
provide that volume which it specifies.

Structural adjustment: the ongoing process of change in the relative size, composition and characteristics of industries and their 
workforces across all sectors of a national or regional economy in response to a range of environmental and market factors, technological 
change and government policies.

Surface water: water that flows over land and in watercourses or artificial channels and is able to be captured, stored and supplemented 
from dams and reservoirs.

Termination fee: a fee levied by an irrigation infrastructure operator when a delivery entitlement is surrendered to the operator to terminate 
any rights or obligations associated with that delivery entitlement (including any requirement to pay an access fee).

Unbundling: the separating of water rights into distinct components, each of which confers specific rights on the holder, such as water 
take, water delivery, water use and works approval. 

Upper‑bound pricing: the price level at which, to avoid monopoly rents, a water business should not recover more than operational, 
maintenance and administrative costs, externalities, taxes or tax equivalents, the cost of asset consumption and the cost of capital 
(calculated using a weighted average cost of capital).

Water access entitlement: a perpetual or ongoing entitlement to exclusive access to a share of water from a specified consumptive pool 
as defined in the relevant water plan.
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Water allocation: the specific volume of water allocated to a water access entitlement in a given season, defined according to rules 
established in the relevant water plan.

Water charge rules: rules made by the Minister for Water under s. 92 of the Water Act 2007 that relate to regulated water charges.

Water plans: statutory plans for surface and/or groundwater systems, consistent with regional natural resource management plans, 
developed in consultation with all relevant stakeholders on the basis of the best scientific and socioeconomic assessments, to provide 
secure ecological outcomes and resource security for water users.

Water‑sensitive urban design: the integration of urban planning with the management, protection and conservation of the urban water 
cycle to ensure that urban water management is sensitive to natural hydrological and ecological processes.

Water system: a system that is hydrologically connected and described at the level desired for management purposes (subcatchment, 
catchment, basin or drainage division, groundwater management unit, sub-aquifer, aquifer, groundwater basin, and so on).
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accountability, 55–6, 110–15
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appliances and products, water-efficiency of, 136

aquatic and water-dependent ecosystems see water-dependent ecosystems
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accountability and nationally compatible approaches, 55–6

overview, 3–4

progress, 22–3

reform machinery, 16–17

Water Act 2007 (Cwth), 21, 38, 47, 48, 49, 72, 88, 111–12, 150, 
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Australian Water Research and Development Coalition, 52

Australian Water Resources Information System, 49

B
best practice water pricing

progress summaries, 203–5, 212–14, 225–9, 241–3, 253–5, 
268–70, 281–4, 297–8, 310–12

see also water pricing

bores, 40, 132 see also intercepted water

Bureau of Meteorology, 15, 38, 48–9

C
catchment management, 37, 38

Centre for Australian Weather and Climate Research, 49

climate change adaptation and mitigation initiatives, 7, 8, 14

co-produced water regulation, 43–4

coal-seam gas extraction impacts on water resources, 14, 43–4

Commonwealth Environmental Water Holder, 38, 76, 107, 111–12

communities

adaptive capacity, 125–8

drought responses and interventions, 129–35

efficient water use, 135–6

engagement in water planning, 10–11, 123–4

impacts of NWI reforms, 6, 121

irrigation communities, 6, 9, 86, 121, 125, 127

metropolitan and regional urban communities, 129–41

public health, 137

rural communities, 122–8

structural adjustment, 128, 195

communities of practice, 55

community engagement, 10–11, 123–4

community partnerships and adjustment

progress summaries, 208–9, 217, 237–8, 246, 261, 276, 287, 304, 
318–19

compliance and enforcement, 10, 51

conflicts of interest, 76

consultations for this review, 324–8

consumer protection frameworks, 134

cost recovery, 79–80, 81, 85, 88, 89

Council of Australian Governments, 4, 5, 7–8, 15, 16, 17, 22

CSIRO, 49, 52, 94, 95

cultural flows and purposes see Indigenous access to water

D
desalination plants, 129–30, 133, 189–90

dewatering (mining operations), 13–14, 42–3

Draft NWI Policy Guidelines for Water Planning and Management, 10, 
30, 114

drought impacts

government intervention in plans, 11, 37, 132

infrastructure investment, 85, 132

irrigation communities, 6, 9, 86, 121, 125, 127

rural water provider revenue, 80, 86

on urban communities, 129–35

urban sector water use, 81, 83

and water market reforms, 5, 11, 78, 81, 86, 89, 110

water trading and agricultural productivity, 67, 69, 71, 122, 125, 127

watering events, 115–16

E
economic modelling, 329–35

emerging water markets, 74, 76

enforcement see compliance and enforcement

environmental sustainability, defined, 101

environmental water management

accountability, 110–15

aquatic ecosystems, 116, 159–61

Commonwealth Environmental Water Holder, 38, 76, 107, 111–12

communities of practice, 55

environmental and public benefit outcomes, 151–65

impacts of NWI reforms, 6, 93

knowledge and capacity building, 94–7

monitoring and reporting, 9, 113–16, 157–8

Murray–Darling Basin, 38, 104–8, 111–12

objectives and regimes, 38, 100–1

overallocated and overused systems, 101–4 see also overallocation 
and overuse

pricing environmental externalities, 88–9

progress summaries, 205, 214, 230–1, 243, 256–7, 270–1, 284, 
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extractive industries, 13–14, 41–4
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farm dams, 40, 41
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floodplain harvesting of water, 40

forestry plantations, 40, 41

Framework for the Assessment River and Wetland Health, 97, 159

freshwater aquatic ecosystems, 13, 37
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governance

accountability, 55–6, 110–15

Commonwealth reforms (Water Act 2007), 21, 38, 47, 48, 49, 72, 88, 
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compliance and enforcement, 10, 51

conflicts of interest, 76
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risk assignment, 46–8

science and skills see water science; water skills

statutory water plans, 30–8

summary of findings, 57

water access entitlements, 28–9

water accounting and information see water accounting; water data 
and information
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groundwater

Action Plan, 98, 99

extractive industries and, 41–4

information systems, 49, 99

interception of, 9, 39–41

management, 98–9, 108–10, 147–9

monitoring, 114

science and knowledge, 15, 54, 98

supplied to users, 189–90

trading, 73–4

see also water-dependent ecosystems

groundwater–surface water connectivity, 10, 15, 98, 99–100, 196–9

H
Hattah Lakes, Victoria, 116

high ecological value aquatic ecosystems, 161

I
Indigenous access to water, 9, 44–6, 154

information resources see water data and information

infrastructure investment, 81–5, 121, 131–3

integrated management of water

for environmental and other public benefit outcomes, 151–65, 205, 
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intercepted water, 9, 39–41
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service providers

K
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L
leadership, 7, 8
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M
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water management

floodplain harvesting of water, 40

risk assignment provisions, 47–8
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water trade, 62–5, 67–73, 336–7 see also water markets and trading

Murray–Darling Basin Authority, 38
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