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Executive summary 

The Australian environmental water management review 2014 (this report) is the third in a series of reports prepared 
by the National Water Commission (the Commission) aimed at promoting improved practice in the management of 
environmental water in Australia. This report is an assessment of ongoing performance in achieving the integrated 
environmental water management outcomes of the National Water Initiative (NWI).

The first report in this series, the Australian environmental water management report 2010, provided a consolidated 
directory of environmental water management arrangements in each jurisdiction. Building on this baseline report, 
the Australian environmental water management: review 2012 assessed the adequacy of environmental water 
management practices in each jurisdiction under the elements of planning, implementation, monitoring and reporting, 
evaluation and improvement, and governance. 

This report reviews progress made in each jurisdiction since the 2012 report – under the same five elements – using a 
desktop analysis of publicly available information to January 2014. It also includes case studies that provide examples 
of good practice, such as establishing targeted monitoring programs and improving confidence in the ecological 
objectives of environmental water provisions (commonly identified as needing further improvement). 

Planning
All state and territory governments have demonstrated a continued commitment to providing water for environmental 
outcomes through the implementation of water planning frameworks. Since the 2012 review, most jurisdictions 
have finalised new water plans that specify environmental objectives and strategies to achieve them. Outcomes for 
water-dependent ecosystems and targeted environmental water regimes are more clearly specified in new and 
second-generation water plans, although many connected surface and groundwater systems continue to be managed 
without regard to their interconnections. In addition, there is scope for more explicit consideration of non-consumptive 
Indigenous cultural values when developing environmental flow provisions. 

The Murray–Darling Basin Plan represents a significant step forward in the coordinated management of water shared 
between jurisdictions. Its Environmental Watering Plan sets objectives, principles and methods for coordinated planning 
and reporting by environmental water managers to ensure they are accountable and working towards delivering common 
outcomes. While progress towards implementation of the Basin plan is evident in all relevant state and Commonwealth 
agencies, opportunities exist to maximise environmental outcomes through environmental works and efficiency 
measures – such as coordinating the delivery of environmental and consumptive allocations.

Implementation
One of the more significant developments in Australian environmental water management in recent years has been 
the increasing use of water entitlements to achieve environmental outcomes. The Commonwealth and Victorian 
environmental water holders, the Murray–Darling Basin Authority and the New South Wales and South Australian 
governments are now delivering significant volumes of water for the environment in accordance with publicly available 
water use frameworks and annual watering plans. Environmental water holders have also moved to enhance their 
capacity to deliver priority environmental objectives through participation in the water market. 

At present there are few examples outside of the Murray–Darling Basin where water entitlements have been acquired 
for environmental purposes and in some jurisdictions, entitlement frameworks do not currently facilitate the purchase 
of water for the environment. 
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Monitoring and reporting, evaluation and improvement
Effective evaluation of environmental outcomes in water plans is generally limited because of an absence of ecological 
monitoring or a reliance on statewide monitoring programs not targeted to ecological performance indicators in 
individual water plans. There is also a reliance on hydrological data, which may confirm the desired flow regime has 
been delivered, but cannot demonstrate whether that regime has been appropriate for maintaining ecosystem health. 
Monitoring and reporting is critically important for maintaining public confidence that investment in environmental 
water management is having beneficial outcomes. 

Attributing ecological change to environmental watering is difficult given the condition of ecosystems can also be 
influenced by seasonal variability and non-water regime land use impacts. Ideally, monitoring programs are implemented 
over the long term and targeted towards ecological assets that are most influenced by changes in flow regime. 
Good examples of environmental flows assessment programs exist in several jurisdictions, such as the Queensland 
Environmental Flows Assessment Program (EFAP). These programs are improving certainty that particular flow regimes 
will deliver the desired environmental outcomes.

Governance
Given that land development practices can significantly impact on the condition of aquatic ecosystems, environmental water 
management strategies need to be complemented by other catchment management strategies to fully achieve the desired 
environmental outcomes. With the exception of South Australia and Victoria, water plans and catchment management plans 
are developed by separate agencies. There is little evidence to demonstrate how environmental water management activities 
and other catchment management activities are integrated on the ground. Environmental watering actions can be more 
explicitly aligned with other catchment management actions and this is likely to be successful where catchment managers 
also have responsibility for developing or nominating environmental watering priorities. 

The Northern Territory, Victoria and Western Australia are reviewing their water management legislation, with all 
proposing actions related to long-term security for environmental water and improved transparency. Western Australia 
is proposing to introduce statutory water allocation planning, while the Northern Territory has committed to developing 
a clear set of principles and priorities for water planning through a territory-wide water policy. Victoria proposes to 
better integrate the management of planned and held environmental water and enhance reporting requirements.

Recognising that considerable progress has been made in many areas since the previous review, the Commission has 
identified the following opportunities for further improvements:

•	 improve public confidence in environmental water management through ongoing commitment to ecological 
monitoring and research that is well targeted and designed to evaluate results

•	 establish entitlement frameworks in all jurisdictions that allow for water to be purchased on the water market 
(where a market exists) for environmental purposes 

•	 ensure environmental outcomes can be fully realised through complementary management of connected systems

•	 recognise opportunities to maximise environmental outcomes through coordinated delivery of environmental and 
consumptive allocations

•	 improve coordination of land and water management planning to identify and implement actions that complement 
environmental watering objectives

•	 explicitly consider how environmental water provisions can support Indigenous cultural outcomes in water plans 
and environmental watering plans.

In addition to the above recommendations, the Commission believes continued commitment to the implementation 
of the Basin plan and establishing NWI-consistent water management legislation and planning frameworks in all 
jurisdictions will achieve long-term environmental benefits.
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1 Introduction

1.1 The environmental water management project
As signatories to the National Water Initiative (NWI), the Australian, state and territory governments have agreed to 
implement a suite of actions to improve the management of water for the environment. This includes identifying desired 
environmental and other public benefit outcomes within water planning frameworks, equipping environmental water 
managers with the necessary authority and resources to provide water for these outcomes, and ensuring that adequate 
measurement, monitoring and reporting systems for environmental water are in place (NWI paragraphs 78–80, 84–85). 
Section 2.4 provides further detail about environmental water reform in Australia. 

To improve environmental water management and reporting in Australia, the National Water Commission (the Commission) 
undertook a three-year Australian environmental water management project funded under the Raising National Water 
Standards program. The project produced reports in 2010 and 2012 with the collective purpose of:

•	 improving the transparency of environmental water management arrangements across Australia

•	 sharing information between jurisdictions, including highlighting examples of best practice

•	 assessing progress made by each jurisdiction towards delivering integrated environmental water management 
outcomes and key areas for improvement. 

This report is the third instalment in the Commission’s environment water management review series. 

1.2 Australian environmental water management report 2010
The Australian environmental water management report 2010 1 provided a consolidated directory of environmental water 
management arrangements in each jurisdiction to 30 June 2010. The aim of this report was to support governments in 
the delivery of the NWI’s water accounting outcome:

to ensure that adequate measurement, monitoring and reporting systems are in place in all jurisdictions, to support 
public and investor confidence in the amount of water being traded, extracted for consumptive use and recovered 
and managed for environmental and other public benefit outcomes. (NWI paragraph 80)

This initial report was intended to promote better understanding of environmental water management and provide the 
Commission – and other agencies with responsibility for national water reporting – with a baseline for future reference. 
It did not assess the adequacy of arrangements in place or make recommendations. 

1.3 Australian environmental water management: review 2012
Building on the baseline review of practices in 2010, the Australian environmental water management: review 2012 2 
assessed environmental water management practices in each NWI jurisdiction against 27 framework criteria. 
These criteria were categorised into five key elements that characterise successful environmental water management 
as depicted in Figure 1. 

1 http://archive.nwc.gov.au/library/topic/environment/australian-environmental-water-management-report-2010 

2 http://archive.nwc.gov.au/library/topic/environment/aewmr-2012 

http://archive.nwc.gov.au/library/topic/environment/australian-environmental-water-management-report-2010
http://archive.nwc.gov.au/library/topic/environment/aewmr-2012
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Figure 1: Key elements of environmental water management

The 2012 review provided a qualitative assessment of environmental water management activity in each jurisdiction 
(to January 2012) under each of the five elements. Recognising that jurisdictions are at different stages in their 
development cycles and have differing experiences and needs, the report did not attempt to compare jurisdictions 
against a standard or end-point for environmental management. It identified criteria representing areas of strength 
and criteria where improvements could be made. The review included a ‘roadmap for improvement’ for each jurisdiction, 
identifying potential actions for improvement and enhancements already planned by jurisdictions. 

Supplementary to the 2012 review, the Australian environmental water management: resource guide 3 provided case 
study examples of effective practice in environmental water management in Australia and internationally for each 
element of the framework criteria (planning, implementation, monitoring and reporting, evaluation and improvement, 
and governance).

3 http://archive.nwc.gov.au/library/topic/environment/aewmr-2012 
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1.4 Areas identified for improvement in 2012
In addition to the roadmaps for improvement provided for each jurisdiction, the 2012 review identified areas for 
improvement that were common to most jurisdictions. The Commission identified the following as priority areas 
for development:

Planning

•	 More discipline in expressing targeted water ecosystem outcomes and targeted environmental water regimes so 
that they are specific and clear.

•	 A more systematic approach to identifying risks associated with different water regime scenarios and the associated 
impacts on ecosystem outcomes. 

•	 More rigour in defining evaluation questions and performance indicators up-front in the planning process, and in 
developing monitoring programs attuned to those questions to enable more effective review and ongoing adaptive 
management. 

Implementation

•	 The identification and coordination of priority non-water regime related actions needed to complement environmental 
water management arrangements to achieve ecosystem outcomes.

Monitoring, reporting, evaluation and improvement

•	 Greater effort in monitoring ecosystem outcomes and actively reviewing the results of monitoring programs to 
evaluate progress and adapt environmental water management programs.

•	 Greater rigour, objectivity and transparency in evaluating and reporting on progress in the implementation of plans 
and the achievement of outcomes. 

•	 Assurance that all water plans and associated documents, assessments and research are well documented and 
publicly accessible.

Governance

•	 Improved coordination of multiple agencies involved in the adaptive management of environmental water 
entitlements and complementary actions, particularly in the Murray–Darling Basin.

•	 Greater objectivity and transparency in prioritising investments in environmental water planning and management.

•	 Better targeted and coordinated research programs.

1.5 Objectives of the 2014 review
The 2014 review is intended to assess ongoing performance in environmental water management, particularly against 
areas that were identified for improvement in 2012. Specifically the objectives of the Australian environmental water 
management review 2014 are:

•	 identify progress in each jurisdiction since the previous environmental water management review was completed in 2012

•	 identify common findings across jurisdictions and recommendations for further improvements 

•	 provide case study examples that demonstrate good practice in one or more of the five elements of effective 
environmental water management. 
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1.6 Methodology
The 2014 review does not reassess jurisdictions against the detailed 27 criteria framework used in 2012. Rather, 
it reviews recent activity in environmental water management and reports on progress in each jurisdiction under 
the same five elements of planning, implementation, monitoring and reporting, evaluation and improvement, 
and governance. 

The jurisdictional reviews were used as the basis for recognising where significant achievements have been made 
in environmental water management, as well as to identify ongoing areas for further improvement. An independent 
expert panel with experience in environmental water science, water planning and policy reviewed the full report. 

1.7 Jurisdictional reviews
Jurisdictional reviews were completed in January 2014 using a desktop analysis of publicly available information. 
The purpose of the reviews was to provide a current consolidated directory of environmental water management 
arrangements in each jurisdiction, as well as to identify changes since the 2012 environmental water management 
review. The complete jurisdictional reviews are provided as appendices to this report.

Each review includes:

•	 an overview of overarching environmental water management legislation and policy and responsible agencies

•	 an overview of environmental water management arrangements under the five elements of planning, 
implementation, monitoring and reporting, evaluation and improvement, and governance 

•	 a description of recent developments for the period January 2012 to January 2014, highlighting where new 
activities have been proposed, implemented or completed.

The jurisdictional reviews include feedback from the relevant agencies in each jurisdiction. Feedback was sought 
to ensure the accuracy and completeness of the information collated for each jurisdiction, including any significant 
environmental water management policies or practices that are not publicly reported. 

1.8 Case studies
As part of the jurisdictional review process, examples of recently implemented environmental water management practices 
were identified for inclusion in this report as detailed case studies. The case studies were selected on the basis that they 
provide examples of good practice in areas that have been identified as generally needing further improvement. They are 
not intended as a comprehensive collection of effective environmental water management practices in Australia. 

1.9 Glossary of key concepts, terms and abbreviations
This section provides an overview of the common concepts and terms used throughout this report. Clarification of 
terminology is important, as the same terms can have different meanings, or different terms can have similar 
meanings depending on the jurisdiction. This report attempts to use terminology that is consistent with national usage, 
however each jurisdictional review maintains terminology consistent with the legislation and planning documents used 
in that jurisdiction. Multiple terms for common concepts are identified here. 

Complementary actions: all non-water regime management actions that can contribute to protecting or enhancing 
water-dependent ecosystems (WDEs), including the management of land use, vegetation, fauna, recreational uses 
of water and water quality.

Commonwealth Environmental Water Holder (CEWH): established under the Water Act 2007 (Cwth) 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. 

Commonwealth environmental water: refers to water held and managed by the CEWH

Consumptive water: use of water for irrigation, stock and domestic, industrial and urban purposes, or other private purposes. 
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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 planning: the process of determining environmental water outcomes, management mechanisms 
and monitoring and evaluation arrangements within the context of broader water planning.

Environmental water requirements: flow regimes (e.g. volume, seasonality, duration) that are needed to sustain the 
ecological values of aquatic ecosystems, including their processes and biological diversity. 

Environmental water: the water provided to achieve environmental objectives. The Water Act 2007 (Cwth) defines 
environmental water as either held environmental water or planned environmental water. 

Environmental watering: the process of managing and delivering water to achieve environmental objectives. The term 
environmental watering equally applies to all water received by rivers, lakes and floodplains from rainfall and run-off events.

Held environmental water: water available under a water access right, a water delivery right or an irrigation right for the 
purpose of achieving environmental outcomes. In NSW, held environmental water is termed adaptive environmental water. 

Planned environmental water: defined in the Water Act 2007 (Cwth) as water that is committed or preserved by 
water plans or other legislative instruments for the purpose of achieving environmental objectives. Most jurisdictions 
use slightly different terminology to describe planned environmental water, and often use the term ‘rules-based’ 
environmental water.

Natural water regime: the water regime that occurs, or would have occurred, in the absence of human intervention 
in a water system.

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 worldwide. Australia’s 65 Ramsar sites cover more than 8.3 million hectares of 
diverse wetland types including freshwater and marine, permanent and ephemeral, in every climatic zone.

Water-dependent ecosystems: ecosystems that depend on periodic or sustained inundation, waterlogging or significant 
inputs of surface water or groundwater to continue functioning.

Water plans: establish rules for sharing water between the environmental needs of the river or aquifer and water users, 
and also between different types of water use such as town supply, rural domestic supply, stock watering, industry and 
irrigation. Terminology used to describe water plans varies across jurisdictions and includes water resource plans (Qld), 
water sharing plans (NSW), water allocation plans (SA, WA, NT) and water management plans (Tas).

Water system: a water resource (surface and/or groundwater) that is internally hydrologically connected and defined 
(i.e. bounded) at the level appropriate for management. 
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2 Environmental water management in Australia

2.1 Benefits of providing water for the environment
Environmental water management in Australia has evolved in response to increasing awareness of the detrimental 
impacts of unmanaged water extraction on the condition of aquatic ecosystems. Environmental degradation, toxic algal 
blooms and increased salinity have clearly demonstrated the need to implement effective environmental water 
management strategies for the protection of biodiversity, water quality, the productive capacity of the resource and the 
health of rivers, wetlands, estuaries and groundwater systems. 

Healthy, functioning aquatic ecosystems provide a range of social, cultural and economic benefits to communities 
including clean water supplies, attractive areas for recreation and access to aquatic resources for traditional use. 
The economic benefits of returning environmental flows in the Murray–Darling Basin were estimated by the CSIRO as 
potentially worth between AU$3–8 billion, resulting from enhanced floodplain vegetation, waterbird breeding, native fish 
and the recovery of habitat ecosystems in the Coorong, Lower Lakes, and Murray Mouth4. Successful agricultural 
production is underpinned by flowing river systems that provide clean water and distribute floodplain nutrients, 
mitigate erosion and salinity, and reduce invasions of pest species. Recreational and commercial fisheries also rely on 
the maintenance of natural flow regimes that trigger fish migration and breeding cycles. 

Maintaining key components of natural flow regimes is essential for protecting valuable aquatic ecosystems and the services 
they provide. This includes protecting baseflows for connectivity and aquatic refuge and maintaining seasonal flow variability to 
support in-stream, riparian and floodplain ecosystems; geomorphological and estuarine processes; and groundwater recharge. 

2.2 Environmental water management reform
The recognition and provision of water for the environment has developed considerably since the 1990s, largely in 
response to increasing evidence that river regulation and water extraction was having a significant impact on the 
condition of aquatic ecosystems, particularly in the Murray–Darling Basin. Figure 2 provides a timeline of significant 
developments in Australian environmental water management and these are described further in the following sections. 

4 http://www.mdba.gov.au/kid/files/2017-Assessment_Ecological_Economic_Benefits.pdf 

http://www.mdba.gov.au/kid/files/2017-Assessment_Ecological_Economic_Benefits.pdf
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Figure 2: Timeline of milestone developments in Australian environmental water management

2.3 National water reform framework
In 1994, the Council of Australian Governments (COAG) developed a water reform framework to achieve an efficient 
and sustainable Australian water industry. Among other matters, the framework responded to increasing evidence that 
unsustainable water extraction was contributing to widespread environmental degradation and affecting the quality 
and quantity of available water resources. As the environmental and productive consequences of overallocation in the 
Murray–Darling Basin became apparent, the importance of developing environmental water management policies and 
strategies to protect high-value environmental assets gained momentum in all parts of Australia. 

The COAG framework required state and territory governments to formally recognise the environment as a legitimate 
user of water through the determination of allocations or entitlements for the environment. The framework required the 
best scientific information be used to determine environmental water needs, and that a higher priority be given to the 
research necessary for understanding environmental water requirements. Subsequently most jurisdictions embarked 
on a significant program of water reforms that included provisions for allocating water to the environment under their 
relevant legislation and water management plans.
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2.4 The National Water Initiative
In 2004, COAG renewed its commitment to implementing the national water reform framework through the 
Intergovernmental Agreement on a National Water Initiative. Following a decade of reform implementation, there was 
a better understanding of the important components of natural flow regimes, the management needs of connected 
surface and groundwater systems, and the potential to use water markets to recover water and return systems to 
environmentally sustainable levels of extraction. Based on an expanded knowledge base, the NWI extended the reform 
agenda to more fully realise the benefits intended by the 1994 COAG agenda. 

The NWI sets out agreed actions to establish greater certainty for investment through clearly specified water access 
entitlements, addressing overallocated systems and improving the economic efficiency and environmental sustainability 
of water management. By 2006, all states and territories had agreed to implement the NWI – including a number 
of specific actions designed to achieve better environmental outcomes. Key elements of the NWI that relate to 
environmental water management are summarised below.

2.4.1 Integrated environmental water management

A key outcome of the NWI is to identify, within water resource planning frameworks, the environmental and other public 
benefit outcomes sought for water systems and to develop and implement management practices and institutional 
arrangements that will achieve those outcomes by (NWI paragraph 78):

•	 identifying the desired environmental and public benefit outcomes with as much specificity as possible

•	 establishing and equipping accountable environmental water managers with the necessary authority and resources 
to provide sufficient water at the right times and places to achieve environmental and other public benefit outcomes, 
including across state/territory borders where relevant

•	 optimising the cost-effectiveness of measures to provide water for these outcomes. 

The NWI specifies a number of actions for integrated environmental water management, summarised as follows 
(NWI paragraph 79):

•	 effective and efficient management and institutional arrangements including:

– accountable environmental water managers

– joint arrangements where water resources are shared between jurisdictions

– common management arrangements for significantly connected groundwater and surface water resources

– periodic independent audits, review and public reporting on achievement on environmental and other public 
benefit outcomes and the adequacy of water provisions and arrangements for meeting those outcomes

– enabling trade of environmental water entitlements at times when not required to contribute to achieving 
environmental outcomes

– any special arrangements necessary to sustain high conservation value rivers, reaches and groundwater systems

•	 where it is necessary to recover water to achieve environmental and other public benefit outcomes:

– consider all available options for water recovery including investment in more efficient infrastructure and 
management practices, purchase of water on the market and investment in demand management 

– assess the socio-economic costs and benefits of recovery options

– select measures on the basis of cost-effectiveness, while managing socio-economic impacts. 



1313National Water Commission | Australian Environmental Water Management: 2014 Review | Environmental water management in Australia

SEC
TIO

N
 2

2.4.2 Water access entitlements and planning framework

For the purpose of achieving environmental and other public benefit outcomes, states and territories agreed that their 
water access entitlements and planning frameworks would (NWI paragraph 25):

•	 provide a statutory basis for environmental and other public benefit outcomes in surface and groundwater systems 
to protect water sources and their dependent ecosystems

•	 be characterised by planning processes in which there is adequate opportunity for productive, environmental and 
other public benefit considerations to be identified and considered in an open and transparent way

•	 provide for adaptive management of surface and groundwater systems in order to meet productive, environmental 
and other public benefit outcomes

•	 implement firm pathways and open processes for returning previously overallocated or overdrawn surface and 
groundwater systems to environmentally sustainable levels of extraction.

Statutory water plans are to provide for secure ecological outcomes by describing environmental and other public 
benefit outcomes for water systems and defining the appropriate management arrangements to achieve those outcomes 
(NWI paragraph 37). This includes the management of connected surface water and groundwater resources and 
high-risk interception activities – such as overland flow dams and forestry plantations – to preserve the future integrity of 
water access entitlements and environmental objectives established under water plans (NWI paragraph 56). 

Water allocated to meet agreed environmental and other public benefit outcomes within water plans is to (NWI paragraph 35):

•	 be given statutory recognition

•	 have at least the same level of security as water access entitlements for consumptive use

•	 be fully accounted for

•	 be provided under rules-based management arrangements or held as tradable water access entitlements.

2.4.3 Environmental water accounting 

Another key outcome of the NWI is to ensure that adequate measurement, monitoring and reporting systems are in 
place to support public and investor confidence in the amount of water being traded, extracted for consumptive use 
and recovered and managed for environmental and other public benefit outcomes (NWI paragraph 80). 

The NWI requires that states and territories develop a register of environmental water including details of source, 
location, volume, security, use and environmental outcomes sought (NWI paragraph 84). In addition, annual reporting 
arrangements are to include reporting on environmental water rules and their overall effectiveness (NWI paragraph 85). 

2.5 Provision of water for the environment
In accordance with the NWI, water resource planning frameworks across Australia have evolved to consider the 
trade-offs between environmental and socio-economic values. Jurisdictions commonly establish annual allocation 
limits and access rules so as to ‘leave behind’ enough water to meet the desired environmental objectives. Rules-based 
provisions that constrain the volume and timing of water extractions are specified in water plans and as conditions on 
water access entitlements (planned environmental water). Planned environmental water management provisions include 
cease-to-pump rules, flow sharing arrangements, passing-flow releases from water storages and environmental water 
allowances. The vast majority of significant water extractions in Australia are now undertaken within areas covered by 
water plans that specify extraction limits and environmental water management rules. 

While environmental water objectives are primarily implemented across Australia through planned environmental water 
provisions in water plans, in some jurisdictions environmental water requirements are met through a combination of 
planned and held environmental water entitlements. Environmental entitlements may be established under water plans, 
purchased on the water market or created through water savings and are usually held by governments on behalf of 
the environment. Water available under environmental entitlements is delivered to achieve the priority environmental 
objectives identified on an annual basis. In Australia, environmental entitlements are predominantly being used to 
contribute to achieving environmental objectives for specific systems or sites in the Murray–Darling Basin, where there 
has been a need to recover water to address overallocation.
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2.6 Environmental water management in the Murray–Darling Basin
Historically much of the focus on environmental water management in Australia has been on the Murray–Darling Basin. 
The Basin’s river catchments collectively cover an area of 1.06 million km2 and span the Australian Capital Territory 
and parts of Queensland, New South Wales, Victoria and South Australia. Irrigated agriculture in the Basin generates 
an average of $15 billion worth of produce each year. While development in the Basin has returned significant benefits 
to its local communities and Australia, there has been a detrimental effect on the environment and consequently the 
socio-economic benefits that are supported by healthy, functioning ecosystems. 

Increasing knowledge of the threats to river and catchment health in the Basin in the 1980s highlighted the need to 
establish and implement environmental management programs, but the lack of coordinated institutional arrangements 
across state borders made this complicated. As the Basin’s river catchments and groundwater aquifers extend across 
multiple jurisdictions, the management actions of one state had a bearing on water available to environmental assets 
in another. Joint action was required by each of the Basin governments to address the emerging environmental 
management problems in the Murray–Darling Basin.

Action was first taken in 1985 by the Australian and relevant state governments through the negotiation of the 
Murray–Darling Basin Agreement. The Agreement established the Murray–Darling Basin Ministerial Council as a 
decision-making forum, supported by the Murray–Darling Basin Commission (MDBC). Declining wetland health, 
increasing salinity and the reduction of end-of-system flows by 75 per cent saw the Council introduce a cap on 
surface water extraction in 1995. 

While the cap on surface water extraction was a significant step forward in preventing further environmental degradation 
in the Murray–Darling Basin, the implications of overallocation were further exacerbated during 1996–2010 when the 
Murray–Darling Basin experienced its worst drought on record. It became clear that part of the water that had been allocated 
for extraction would need to be recovered to mitigate further decline in the Basin’s environmental condition. As a result, 
several environmental water recovery programs were initiated in the most overallocated systems (described in Section 2.7).

In 2008, the Water Act 2007 (Cwth) implemented reforms for water management within Australia, focusing on returning 
the Murray–Darling Basin to environmentally sustainable levels of extraction. It established the Commonwealth 
Environmental Water Holder (CEWH) (see Box 1) and replaced the MDBC with the Murray–Darling Basin Authority 
(MDBA), giving it the responsibility for the development and implementation of a Basin-wide water plan. 

The MDBA released the Murray–Darling Basin Plan (Basin plan) in 2012. The Basin plan sets out how much water 
needs to be recovered to achieve environmentally sustainable levels of take. The plan includes sustainable diversion 
limits (SDLs) in each of the Basin’s surface water catchments and groundwater areas and has enabled environmental 
water recovery programs to be targeted to achieve these limits. The Basin plan also includes an Environmental 
Watering Plan that provides the framework for coordinating environmental water management activities across 
jurisdictions. All Basin governments have agreed to give effect to the Basin plan under the Intergovernmental Agreement 
on Implementing Water Reform in the Murray–Darling Basin (2013). 

Box 1: Commonwealth Environmental Water Holder

Commonwealth Environmental Water Holder

Governance arrangements

The Commonwealth Environmental Water Holder (CEWH) is an independent statutory position created by the 
Water Act 2007 to manage the Commonwealth’s environmental water holdings and to administer the Environmental 
Water Holdings Special Account. The CEWH is supported by the Commonwealth Environmental Water Office (CEWO). 

Commonwealth environmental water held in the Murray–Darling Basin is required to be managed for the 
purpose of protecting or restoring the environmental assets of the Basin so as to give effect to relevant 
international agreements such as the Ramsar convention. Environmental water is to be managed in accordance 
with the Basin plan’s Environmental Watering Plan, any operating rules that the Minister has made, and any 
environmental watering schedules to which the CEWH is party. 

The CEWH’s functional arrangements are shown overleaf in Figure 3.
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Box 1: Commonwealth Environmental Water Holder (continued)

Figure 3: Functional arrangements of the Commonwealth Environmental Water Holder

Water use planning

The CEWO undertakes annual planning for managing Commonwealth environmental water. Annual water use 
options are published for each region of the Basin where the Commonwealth holds water. The options are 
developed considering Basin plan requirements, in particular its Environmental Watering Plan’s objectives and 
principles. They are developed in parallel with annual valley-based environmental watering priorities developed 
by state authorities. Both CEWH’s annual water use options and the state environmental watering priorities are 
provided as input to the MDBA’s development of the Basin-wide annual environmental watering priorities.
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Box 1: Commonwealth Environmental Water Holder (continued)

Environmental water delivery

As climate and flow conditions unfold throughout the year, the CEWH makes decisions to make water available 
for a particular environmental use. This decision-making process is guided by the potential watering options 
identified by the CEWO and by the framework for determining Commonwealth environmental watering actions 
(Australian Government 2013d). Under the framework, potential watering actions are assessed against the 
following criteria: 

•	 the ecological significance of the asset to be watered

•	 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 undertaking the watering.

Based on the assessment, Commonwealth environmental water may be made available for specified actions reflecting 
seasonal, operational and management considerations. In making decisions on Commonwealth environmental water 
use, local expertise and advice from the Commonwealth Environmental Water Scientific Advisory Panel and river 
operators is also obtained, including on the environmental need, current conditions and potential delivery arrangements.

Water may be delivered as river flows, managed through infrastructure to particular sites or pumped from the river 
to a site. Use of water in these ways must be within operational arrangements that take account of the delivery 
constraints of infrastructure and rivers. In unregulated rivers, water generally cannot be ordered or actively 
delivered to achieve specific in-stream or wetland outcomes. To date Commonwealth environmental water has 
been left in-stream during unregulated flow events for local and downstream benefits. In some circumstances water 
shepherding may be required to ensure that in-stream environmental flows are protected from consumptive uses.

Trading frameworks

In 2014, the CEWH published a framework that sets out how it may trade its environmental water holdings. 
The framework includes operating rules, procedures and protocols that ensure the CEWH’s trading activities 
support enhanced environmental outcomes, have regard to social and economic outcomes and consider any 
impacts on the market. The first sale of some CEWH-held water allocations was announced in early 2014.

Monitoring, reporting, evaluation and improvement

In addition to statutory requirements, the large potential alternative economic value that could be obtained using 
the CEWH’s environmental water holdings places pressure on the CEWH to demonstrate that the water is being 
managed well and is achieving valuable outcomes.

Monitoring and evaluation of Commonwealth environmental water use is done in accordance with the 
Commonwealth Environmental Water – Monitoring, Evaluation, Reporting and Improvement Framework. 
This high-level document provides overarching guidance for the development and implementation of monitoring 
and evaluation activities. It has been informed by the Australian Government’s best-practice Natural Resource 
Management MERI Framework. The framework is based on a hierarchy of levels of outcomes consisting of 
activities, immediate outcomes (<1 year), intermediate outcomes (1–5 years), longer-term outcomes (>10 years) 
and an overall goal.

The CEWH is in process of transitioning to long-term (five-year) arrangements for intensive monitoring at 
seven indicator sites across the Basin where around 90 per cent of Commonwealth environmental water is held. 
The Long Term Intervention Monitoring Project is a key element of the CEWH’s response to the requirements of 
the Basin plan and aims to evaluate the contribution of Commonwealth environmental water its environmental 
objectives.
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2.7 Environmental water recovery programs

2.7.1 Surface water recovery programs

Programs to recover surface water for the environment have almost exclusively been implemented in the 
Murray–Darling Basin where it has been necessary to address overallocation to achieve environmental objectives. 
The most significant surface water recovery initiative implemented outside of the Basin was Water for Rivers, 
a joint initiative of the Australian, NSW and Victorian governments. Water for Rivers was established to return 
environmental flows primarily to the Snowy River, though the River Murray also benefited through its connection 
with the Snowy Mountains Scheme. Water for Rivers ran from 2002–12 and returned a total of 312 GL of water 
to the environment mostly through water efficiency measures. 

In 2003, the Murray–Darling Basin Ministerial Council announced The Living Murray First Step Decision to address 
the declining health of the River Murray system. Recognising that The Living Murray program would only be the first 
step towards achieving a healthy working River Murray system, the Australian and Basin governments collectively 
committed $500 million for the recovery of 500 GL to improve environmental outcomes at six ‘icon’ sites (see Figure 5). 
At the same time $150 million was committed to The Living Murray environmental works and measures program 
to facilitate the effective delivery of water recovered through site-specific infrastructure and other measures. In the 
10 years since The Living Murray program began, 480 GL of entitlement has been acquired and more than 657 GL of 
allocation delivered to the icon sites5. 

In 2005, the NSW Government established the NSW RiverBank environmental fund to purchase water for the state’s 
most stressed and valued inland rivers. Additional funding was later provided by the Australian Government and together 
these funded the NSW Rivers Environmental Restoration Program (RERP). The RERP supported water purchases and 
ecological research for the benefit of five of the most important wetlands in the NSW Murray–Darling Basin. Additionally 
in 2006, the NSW and Australian governments jointly funded the Wetland Recovery Program which supported further 
research and water purchase for the Gwydir wetlands and Macquarie Marshes. Together these programs enabled the 
acquisition 138 GL of entitlements to improve the health of wetland systems in the NSW Murray–Darling Basin6. 

In 2008, the Australian Government instigated the Sustainable Rural Water Use and Infrastructure Program (SRWUIP). 
Funded under the $12 billion Water for the Future initiative, the SRWUIP is a national program investing in rural water use 
efficiency, improved water knowledge and market reform, and water purchase for the environment. Activities under SRWUIP 
are focused in the Murray–Darling Basin where there is a need to ‘bridge the gap’ to the SDLs under the Basin plan.

Water recovery measures implemented under the SRWUIP include infrastructure efficiency improvements and 
supply measures as well the $3.2 billion Restoring the Balance program, whereby water entitlements are purchased 
for environmental needs from willing irrigators. Water savings generated from infrastructure efficiency projects are 
shared between the Australian Government for environmental use, and irrigators for consumptive use. Environmental 
entitlements arising from these savings, together with purchased water entitlements, are managed by the CEWH 
to deliver water to priority environmental assets. These programs will continue until the Australian Government has 
delivered its commitment to recover the volume of water required to achieve the SDLs set out in the Basin plan. 

5 http://www.mdba.gov.au/what-we-do/working-with-others/ten-years-of-tlm-program
6 http://www.environment.nsw.gov.au/environmentalwater/waterpurchase.htm

http://www.mdba.gov.au/what-we-do/working-with-others/ten-years-of-tlm-program
http://www.environment.nsw.gov.au/environmentalwater/waterpurchase.htm
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2.7.2 Groundwater recovery programs

The Basin plan also sets out SDLs for groundwater areas based on protecting the ongoing productivity of aquifers, 
groundwater-dependent ecosystems, connected surface water systems and water quality. As part of the SRWUIP, 
the Australian Government has undergone a tender process for the Upper Condamine Alluvium Area. This is the only 
groundwater area identified in the Basin plan as requiring water to be recovered to achieve the SDL. 

The Great Artesian Basin Sustainability Initiative (GABSI) is a joint project between the Australian and state governments 
aimed at significantly reducing the wastage of artesian water – which is crucial to the sustainability of industry and 
several high-value groundwater-dependent ecosystems. The Australian Government provided funding from 1999–2014 
to support the implementation of actions to accelerate the repair of uncontrolled flow of water from bores and open earth 
drains in the Great Artesian Basin. 

Under the GABSI, the NSW Government implemented the Cap and Pipe the Bores program. This gave landholders in 
the Great Artesian Basin financial incentives to cap and pipe their bores. The program has capped 398 free-flowing 
bores, saving more than 78 GL of water per year7. 

Also funded under the GABSI was a recovery plan for the native species dependent on the natural discharge of 
groundwater from the Great Artesian Basin in SA. The recovery plan’s overall objective was to maintain or enhance 
groundwater discharge to spring wetlands, maintain or increase habitat area and health, and increase all populations 
of endemic organisms. Activities under this program included controlling flow from strategic bores, reviewing historic 
spring flows, monitoring current spring flows, controlling new groundwater allocations, fencing appropriate springs to 
exclude stock, controlling feral animals and increasing the involvement of Indigenous custodians in spring management.

Box 2: Environmental water recovery in the Murray–Darling Basin 

The Basin-wide SDL for surface water is set at 10,873 GL/year and this represents a required reduction of 
2750 GL/year compared with baseline diversions. The baseline diversions include all consumptive diversions 
as at 2009 and take into account 873 GL of water that had already been recovered for environmental purposes 
at the time, including under The Living Murray and Water for Rivers programs. 

As at 31 December 2013, the CEWH held 1679 GL of environmental water entitlements, acquired under the 
SRWUIP, made up of:

•	 541 GL acquired through investment in irrigation and other water efficiency projects 

•	 1138 GL acquired under the water entitlement buyback sub-program, Restoring the Balance. 

In total, 1894 GL of the 2750 GL SDL reduction target set out in the Basin plan has been recovered, and includes 
the water held by the CEWH as well as 49 GL acquired through other Australian Government initiatives and 166 GL 
through state recovery programs (CEWO 2013f). 

7 http://www.water.nsw.gov.au/Water-management/Water-recovery/Cap---Pipe/Cap-and-pipe-bores/default.aspx#what

http://www.water.nsw.gov.au/Water-management/Water-recovery/Cap---Pipe/Cap-and-pipe-bores/default.aspx#what
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Box 3: Environmental watering and works and measures, Hattah Lakes, Victoria

Description and history

The Hattah Lakes system is located in north-west Victoria. It consists of 18 freshwater floodplain lakes about 
15 kilometres from the Murray River, 12 of which were Ramsar listed in 1982. Some of these lakes are permanent 
and some seasonally intermittent. The area is a large, relatively intact section of Murray River floodplain and the 
most extensive lake system along the river. 

Hattah Lakes is an important cultural heritage site. The lakes have been a focus for traditional Aboriginal society 
for thousands of years, as evidenced by more than 1000 registered Aboriginal archaeological sites within the 
Hattah-Kulkyne National Park. The local Indigenous community maintains a strong connection to the area. 
The lakes are the central feature of the Hattah-Kulkyne National Park, which has been reserved for nature 
conservation and recreational activities including bushwalking, driving, fishing, canoeing, swimming and nature 
study. The use of the lakes for recreation and tourism is valued at $1.5 million annually. Indirect economic values 
provided by Hattah Lakes include flood control for surrounding agricultural land and a potential emergency water 
supply for the Hattah township.

Figure 4: Hattah Lakes

(Source: Department of the Environment, Australia, http://www.environment.gov.au/cgi-bin/wetlands/ramsardetails.pl?refcode=16#)

http://www.environment.gov.au/cgi-bin/wetlands/ramsardetails.pl?refcode=16#
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Box 3: Environmental watering and works and measures, Hattah Lakes, Victoria (continued)

Governance and coordination

The Living Murray program is a multi-state joint initiative managed collaboratively by partner governments, and 
administered by the MDBA. Hattah Lakes is one of six ‘icon sites’ (see Figure 5) for which water recovered under 
The Living Murray program is used to improve environmental outcomes. At this site The Living Murray program is 
managed by the Mallee Catchment Management Authority (MCMA) in partnership with the Victorian Department 
of Environment and Primary Industries (DEPI) and the land manager Parks Victoria (PV). Goulburn-Murray Water 
(GMW) is the delegated constructing authority for works at the site under the environmental water management plan.

Figure 5: The Living Murray Initiative icon sites

(Source: Murray–Darling Basin Authority, http://www.mdba.gov.au/about-basin/environmental-sites)

http://www.mdba.gov.au/about-basin/environmental-sites
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Box 3: Environmental watering and works and measures, Hattah Lakes, Victoria (continued)

Delivery of works and environmental water

Between 1998 and December 2010, flow in the River Murray was not sufficient to enter the Hattah Lakes system. 

In 2005 and 2006, the Emergency Red Gum Watering program delivered environmental water to Hattah Lakes 
using temporary pumps, filling a total of nine lakes – some of which had been dry since 1996. In all, 26 GL 
of environmental water was pumped into Hattah Lakes. This water was provided from The Living Murray and 
Victorian Government programs and through donations of water from local irrigators. It prompted vegetation at 
the lakes to respond almost immediately. In 2009, 4.8 GL of environmental water was delivered to Lake Lockie 
via Chalka Creek South. The water came from The Living Murray, Victorian and Commonwealth Water Holder 
environmental entitlements. 

A $32 million infrastructure package for works at Hattah Lakes opened 19 December 2013. It includes a 
permanent pump station, regulators and environmental levees. These works will be used to increase the frequency, 
duration and extent of watering events by pumping water into the system during low flows, topping up natural floods 
and holding water in the system. They will allow restoration of a more natural flooding regime to the Hattah Lakes, 
with small floods provided every two to three years and larger floods every eight years (when water is available). 
The works will be operated to deliver water and achieve environmental benefits that would normally require a natural 
flood with river flows of nearly 100,000 ML/day over several months. The works will make it possible to achieve the 
environmental outcomes of a natural flood while the river is operating at normal flow levels (about 5 to 10,000 ML/day), 
without any impact on other river users.

The commissioning of the new structures in 2014 is being used to provide several ecosystem benefits, including 
delivering environmental water to Lake Bitterang and meeting icon site objectives to maintain habitat and support fish 
and bird breeding events. Structure commissioning is planned to be in two stages: the first will fill the lakes to about 
43.5 m AHD in July (using 64 GL of water) and inundate river red gum woodland and forest; a second will fill the lakes 
to 45 m AHD in September (using 50 GL of water) and inundate Lake Bitterang and the black box communities.8

8 http://www.mdba.gov.au/about-basin/environmental-sites/hattah-lakes

http://www.mdba.gov.au/about-basin/environmental-sites/hattah-lakes
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3 Review of progress in environmental water management

3.1 Review of progress
The following sections summarise the key areas of progress in each jurisdiction since the 2012 review. More comprehensive 
details about environmental water management arrangements, including developments since 2012, can be found for each 
jurisdiction as appendices to this report. 

3.2 Key areas of progress in each jurisdiction

3.2.1 Australian Government

In November 2012, the MDBA delivered a key requirement of the Water Act with the release of the Murray–Darling 
Basin Plan. Environmental management provisions in the Basin plan include:

• new long-term average SDLs that reflect an environmentally sustainable level of take for all surface and groundwater
systems with the Basin, as well as an overall limit

• an Environmental Watering Plan which provides a framework for planning and coordinating environmental water
management activities across the Basin.

The Environmental Watering Plan requires the MDBA to:

• develop an environmental watering strategy by November 2014 which is to identify priority environmental assets and
their water requirements

• prepare Basin-wide annual watering priorities by 30 June each year (the first of which was released in 2013).

Under the Environmental Watering Plan the Basin states are to:

• develop their own annual watering priorities by 31 May each year so that they can be considered by the MDBA in
developing the Basin-wide priorities

• develop long-term environmental watering plans for each of their water planning areas within the Murray–Darling
Basin by November 2015.

In accordance with its obligations to give effect to the Basin plan, the CEWH updated its framework for determining water 
use options in May 2013 and released annual watering priorities (called annual water use options) for all catchments 
where Commonwealth environmental water is held. The CEWH also updated its monitoring, evaluation, reporting and 
improvement framework in July 2013 for consistency with the Basin plan.

The CEWH has begun a five-year long-term intervention monitoring program to enable it to report to the MDBA on the 
contribution of Commonwealth environmental water to the achievement of environmental outcomes across the Basin 
(see Box 1). 
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3.2.2 Australian Capital Territory

Key developments in environmental water management in the ACT include the release of the draft ACT Water Strategy9 
and updated statutory Environmental Flow Guidelines10. 

Once finalised, the draft ACT Water Strategy will replace the ACT’s existing water management plan, Think Water, 
Act Water and include new strategies for improving river health and environmental flow outcomes including:

• formalising coordinated catchment management and water management arrangements under the agreed
governance structure

• planning for multiple water objectives by adopting risk-based and values-based approaches

• restoring and managing natural drainage systems and protecting ecosystem health.

The ACT’s statutory Environmental Flow Guidelines were updated in 2013 with the following improvements:

• better alignment of the performance monitoring program with ecological objectives

• targeted compliance and performance monitoring to better inform the adaptive management cycle.

While a research program is yet to be developed, the guidelines recommend the following research areas to address 
knowledge gaps:

• investigation of the effectiveness of baseflows and flooding flows at protecting ecological values

• review of the appropriateness of the ecological indicators used to represent ecological outcomes

• refinement and elaboration of ecological objectives to be maintained by environmental flows.

3.2.3 New South Wales

Since the previous environmental water management review, NSW has released 17 new water sharing plans that 
include rules-based mechanisms for providing environmental water requirements. This brings the total number of 
water sharing plans to 74, covering 95 per cent of water extracted in NSW.

In addition to planned environmental water arrangements established in water plans, NSW continues to develop 
annual watering plans for the Gwydir, Macquarie, Lachlan, Murrumbidgee, and Murray and Lower Darling valleys 
where environmental entitlements are held. The 2013–14 annual environmental watering plans11 are consistent 
with the requirements of the Basin plan and consider opportunities for coordinated environmental watering using 
water sourced from the NSW RiverBank and Living Murray programs, the CEWH and Environmental Contingency 
Allowances specified under the relevant water sharing plans. 

The NSW Office of Water developed the Water Sharing Plan Ecosystem Performance and Assessment Strategy12 
in 2012–13. This strategy will replace the existing statewide regulated and unregulated river monitoring programs 
– recognising that these do not necessarily deliver against specific performance indicators in water sharing plans.
The specific arrangements under this strategy are not currently publicly available, however it broadly aims to measure 
the ecological performance of water sharing plans by:

• directly linking monitoring, modelling and research to plan rules using a standard set of ecological flow objectives

• making specific flow studies more transferrable across a number of river basins.

In 2012, the NSW Office of Water also released risk assessment guidelines for groundwater-dependent ecosystems. 
These underpin aspects of the NSW Aquifer Interference Policy (2012)13. This policy identifies permissible changes 
to groundwater levels and water quality within certain distances of high-priority groundwater-dependant ecosystems 
and culturally significant sites as identified in relevant water sharing plans. 

9 http://www.environment.act.gov.au/water/act_water_strategy/draft_act_water_strategy_2013 
10 http://www.legislation.act.gov.au/di/2013-44/default.asp
11 http://www.environment.nsw.gov.au/environmentalwater/manageenvwater.htm
12 http://www.water.nsw.gov.au/ArticleDocuments/15/now_capability_priority_programs_2013-2015.pdf.aspx
13 http://www.water.nsw.gov.au/Water-management/Law-and-policy/Key-policies/Aquifer-interference/Aquifer-interference

http://www.environment.act.gov.au/water/act_water_strategy/draft_act_water_strategy_2013
http://www.legislation.act.gov.au/di/2013-44/default.asp
http://www.environment.nsw.gov.au/environmentalwater/manageenvwater.htm
http://www.water.nsw.gov.au/ArticleDocuments/15/now_capability_priority_programs_2013-2015.pdf.aspx
http://www.water.nsw.gov.au/Water-management/Law-and-policy/Key-policies/Aquifer-interference/Aquifer-interference
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3.2.4 Northern Territory

Since the previous environmental water management review the Northern Territory has made some progress in the 
development of water allocation plans that identify environmental objectives and strategies to achieve them. Draft water 
allocation plans have been released for the Oolloo Aquifer, Tindall Limestone Aquifer (Mataranka) and the NT portion 
of the Great Artesian Basin. These plans all recognise the connectivity between surface water and groundwater and set 
allocation limits based on maintaining minimum discharge to groundwater-dependent surface water systems.

Annual announced allocations continue to be implemented under the Katherine Tindall Aquifer water allocation plan 
to maintain adequate environmental flows in the Katherine and Daly rivers. The NT Government intends to implement 
integrated announced allocations for water extraction licences in the Tindall Katherine Aquifer, Oolloo Aquifer and 
Katherine River in 2014. If implemented, this will be the first time the announced allocation will consider all potential 
sources of extraction that have the ability to affect ecological objectives in the Katherine and Daly rivers. 

Evaluation of environmental outcomes has been based on compliance with allocation limits. Targeted ecological 
monitoring has not been occurring in water allocation plan areas despite them identifying the need for further 
assessments to identify water-dependent ecosystems and their water requirements.

The finalisation of draft water allocation plans, including for some resources at high risk, has been slow – delaying the 
implementation of proposed allocation limits. However, in October 2013 a new Blueprint for the management of the 
Territory’s water resources was announced which includes:

• review of the Water Act (NT) to better align it with the NWI

• development of an NT water policy that will define the principles, priorities and timeframes for the development of
water allocation plans.

It is anticipated that existing draft plans, and therefore provisions for maintaining high-value ecological assets in those 
areas, will be finalised by the end of 2014.

3.2.5 Queensland

Key developments in Queensland since the previous environmental water management review include the finalisation 
of the Wet Tropics water resource plan and second-generation plans for the Boyne, Cooper Creek and Fitzroy basins. 
To support the development of second-generation water resource plans (WRPs), monitoring programs were delivered 
under the Queensland Environmental Flows Assessment Program (EFAP). 

Ecological monitoring under the EFAP program is designed to:

• identify critical linkages between flow regime and environmental assets

• assess whether environmental flow objectives in WRPs are achieving the desired ecological outcomes.

For WRPs that were reviewed, ecological monitoring identified where environmental outcomes were not being fully 
achieved or where performance indicators were difficult to monitor and assess. This resulted in changes to the 
environmental objectives and strategies (see Box 4).

Arrangements for implementing environmental flow objectives specifically for groundwater are being developed in the 
Burnett and Pioneer basins. Announced allocation and trading rules will be put in place with the objective of maintaining 
minimum water levels to support particular groundwater-dependent ecosystems and prevent further encroachment of 
seawater in coastal aquifers.

The Upper Condamine Alluvium Area was declared as a groundwater management area in 2013, allowing a trading 
framework to be established. This has enabled groundwater entitlement holders to participate in Commonwealth water 
recovery projects aimed at achieving the SDL set out for this area under the Murray–Darling Basin Plan.
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Box 4: Environmental Flows Assessment Program – informing a review of the Burnett Basin 
Water Resource Plan, Queensland

The Burnett Basin

The Burnett Basin is one of the largest basins in South East Queensland and discharges into the southern end 
of the Great Barrier Reef. The Burnett region is subject to tropical and temperate climates meaning rainfall 
can be low, unreliable and less seasonal, varying from 675 mm to 1400 mm per year. This results in naturally 
variable and highly irregular flow regimes throughout the basin. The largest river system in the WRP area is 
the Burnett River while other rivers include the Kolan, Elliott, Gregory, Isis and Boyne, along with the Barker, 
Barambah and Three Moon creeks (DNRM 2012b).

Figure 6: The Burnett River water resource planning region

(Source: Department of Environment and Natural Resources)

Five water supply schemes operate within the Burnett Basin. These are the Bundaberg, Upper Burnett, 
Barker Barambah, Boyne River and Tarong, and Three Moon Creek. Streamflows are highly modified due to 
the extent of water resource development in the region. The sugar cane industry is the most significant water 
user within the plan area. Other main water users include the horticulture and grazing industries. 
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Box 4: Environmental Flows Assessment Program – informing a review of the Burnett Basin 
Water Resource Plan, Queensland (continued)

Burnett Basin Water Resource Plan

A WRP for the Burnett Basin was released in December 2000, and was amended in 2007 to provide for 
groundwater management in the Coastal Burnett groundwater management area. The Burnett Basin Resource 
Operations Plan sets out the day-to-day management arrangements for implementing the WRP. The Burnett Basin 
WRP was due to expire in September 2011 although the expiry date was extended until 2013. 

A new draft plan was released in November 2013 and is awaiting final adoption as the second-generation plan. 
Several technical assessments and consultation activities were undertaken to support development of the new 
draft plan, including social, economic and environmental assessments14.

Environmental Flows Assessment Program

For most of Queensland, the EFAP15 provides the science to inform an assessment of how WRPs are providing for 
ecological outcomes. EFAP monitors selected ecological assets through targeted monitoring projects to measure a 
WRP’s performance in achieving stated ecological outcomes. 

As WRPs can only manage water, the influence of flow must be separated from the influence of other factors such 
as land use changes, extractive industries or industrial activity. The monitoring approach of EFAP is based on the 
following principles (DNRM 2012a):

• ecosystem condition is influenced by a range of factors, and flow is only one of these factors

• ecosystem components respond to the local hydraulic habitat conditions (e.g. depth, velocity, water quality)
where flow interacts with river morphology and other features

• the flow requirements of specific ecosystem components or ecological assets can be used as indicators of the
broader ecosystem.

The objectives of the EFAP are to:

• determine if current flow management strategies in a WRP are providing critical flow requirements for
ecological assets

• determine the risk to ecological assets in a WRP area under various flow management scenarios

• evaluate if a WRP is achieving its stated ecological outcomes through current flow management strategies,
or if changes or additional strategies are required.

Burnett EFAP project

A two-year Burnett Basin EFAP project was completed in 2012 as part of the review and replacement of the WRP. 
It identified environmental assets with critical links to flow, as well as links to the ecological outcomes in the plan. 

Activities in the Burnett EFAP project included a series of flow modelling exercises using actual flow data over 
the life of the plan, salinity analysis and modelling, fieldwork and on-ground monitoring including surveys of 
ecological assets and salinity measurements. A comprehensive risk assessment was carried out using hydrologic 
modelling to assess the risk to the identified assets under a range of water allocation scenarios. The assessments 
and recommendations, and how these influenced the environmental flow objectives and environmental water 
management rules in the new plan, are publicly available. Recognising that there are often competing interests 
within water plans, EFAP projects provide targeted data to support the transparent inclusion of environmental 
considerations in water planning.

The EFAP project found that links between WRP or resource operations plan (ROP) rules and the desired 
ecological outcome were often not well defined and difficult to discern. The EFAP project, together with the 
plan review and replacement, provided a way to more clearly identify the ecological objectives behind each 
rule and if necessary adjust rules to be more measurable.

14 http://www.dnrm.qld.gov.au/water/catchments-planning/catchments/burnett-basin
15 http://wetlandinfo.ehp.qld.gov.au/wetlands/assessment/monitoring/current-and-future-monitoring/environmental-flows-assessment-program.html

http://www.dnrm.qld.gov.au/water/catchments-planning/catchments/burnett-basin
http://wetlandinfo.ehp.qld.gov.au/wetlands/assessment/monitoring/current-and-future-monitoring/environmental-flows-assessment-program.html
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Box 4: Environmental Flows Assessment Program – informing a review of the Burnett Basin 
Water Resource Plan, Queensland (continued)

Informing adaptive management 

The review process found the WRP and ROP rules were well implemented, but that the WRP and ROP did not 
achieve all desired ecological outcomes during the first generation of the plan. This should not be seen as a failing 
of the first-generation plan, as planning processes use the ‘best available information’ not ‘perfect information’. 
The transparency with which the EFAP program was combined with the plan review provides an example of 
an effective review process leading to an improved plan. It may be expected – should Queensland maintain 
commitment to the program in the longer term – that each generation of the water plan will continue to improve 
and reflect the best available information, management methods and water use profiles as they evolve. It also 
highlights the need for and benefits of periodic monitoring, reporting and review over timeframes that allow 
measurement and monitoring of the success or otherwise of plan implementation.

The review also found that some rules were more effective than others in achieving ecological objectives, and 
made the general observation that management by objective (i.e. defining a clear and measurable objective and 
managing in a way that achieves it) was more effective than management by regulation (i.e. defining a prescriptive 
rule and managing to ensure the rule is obeyed). 

EFAP research and monitoring contributed to the growing knowledge base of best available science. In the Burnett Basin:

•	 an EFAP project was completed in 2012 to support the review of the Burnett Basin WRP

•	 the project assessed the water requirements of ecological assets with identified critical links to flow including 
lungfish, white-throated snapping turtle, waterholes as refugia, and brackish estuarine species (banana prawns, 
barramundi, sea mullet and river mangroves)

•	 the project identified optimal flow regimes to support these species

•	 based on this knowledge, a comprehensive risk assessment was carried out using hydrologic modelling to 
assess the risk to these assets under a range of water allocation scenarios 

•	 several environmental water management rules were adopted including changes to nominal operating levels of 
storages to support turtle nesting, provision of more stable water levels to support optimal habitat for lungfish breeding 
and changing the seasonality of environmental flow releases to better align with estuarine fish breeding cycles.

This case study demonstrates how targeted monitoring and assessment has effectively informed adaptive 
management and review to provide better environmental outcomes.
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3.2.6 South Australia

New water allocation plans were declared for the Eastern and Western Mount Lofty Ranges and the Lower Limestone 
Coast in 2013, such that there are now 22 water allocation plans being implemented in South Australia. Recent plans 
include improved environmental water provisions expressed as:

• more specific environmental objectives on the basis of maintaining components of the natural flow regime

• caps on groundwater extraction to provide for the environmental water requirements of connected surface water

• arrangements for licensing water intercepted by forestry plantations to ensure it is recognised as a consumptive use
and accounted for, so that environment outcomes are not compromised.

South Australia has developed a draft Statewide Monitoring, Evaluation, Reporting and Improvement Framework 
in 2012. Although it is yet to be finalised, recent plans implement this framework and include clear objectives that 
are supported by monitoring and evaluation provisions. The extent to which this improves future evaluation of the 
effectiveness of environmental water provisions will be better understood when these plans are reviewed.

In accordance with its commitment to implementing the Murray–Darling Basin Plan, South Australia has responsibility 
for developing annual watering priorities and long-term watering plans for the three water allocation planning areas that 
fall within the Murray–Darling Basin. Annual environmental watering priorities were developed for the first time in 2013 
and identify options for the use of all available held environmental water entitlements in South Australia, including those 
held by the MDBA under The Living Murray program and the CEWH. 

Machinery of government changes in South Australia have brought together staff responsible for the development and 
implementation of water allocation plans, annual watering plans and natural resource management programs into a 
single agency for the first time. This has the potential to improve the alignment of environmental watering activities with 
other natural resource management programs. 

3.2.7 Tasmania

Recent developments in Tasmania include the finalisation of water management plans for the Tomahawk, Boobyalla, 
South Esk River and Ringarooma catchments and the Sassafras Wesley Vale groundwater area. The Sassafras Wesley 
Vale area is the first appointed groundwater area in Tasmania and the water management plan applies groundwater 
extraction limits and cease-to-take provisions to preserve groundwater discharge to connected surface water systems. 

Tasmania has made substantial progress in defining key components of natural flow regimes required to support high-value 
ecosystems through the completion of the Tasmanian Environmental Flows (TEFlow) project. Specifically the project:

• investigated the influence of flow changes on the physical and biological structure of freshwater-dependent ecosystems

• targeted catchments that represent the range of hydrological types in Tasmania so that findings could be used to guide
environmental flow assessments in catchments of corresponding hydrology.

The TEFlow project has improved scientific evidence and improved confidence that the environmental water provisions 
in Tasmania’s water management plans will achieve the desired ecological outcomes (see Box 5).
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Tasmanian Environmental Flows Framework

The Tasmanian Environmental Flows Framework (TEFF) outlines Tasmania’s approach to environmental flow 
assessment in high-water-demand catchments (DPIPWE 2013). The TEFF provides a holistic approach to 
determining the environmental flow requirements based on the principle that freshwater ecosystems have evolved 
in response to the pattern of the natural flow regime. The framework aims to link specific flow events to the 
biological and physical components of a river that support high-value ecosystems. These flow events are then 
used as the basis for setting environmental flow objectives. 

The assessment framework is based on four steps:

•	 identification of ecosystem values and the ecosystem processes that support those values

•	 field assessments, hydrological and hydraulic modelling to characterise the physical habitat and biodiversity 
of the system and identify the flow events that relate to these characteristics

•	 hydrological analysis to determine the frequency and size of flow events needed to maintain healthy physical 
and in-stream habitat conditions for high-value ecosystems

•	 development of an environmental flow regime that will deliver the important flow events identified through the 
hydrological assessment.

Tasmanian Environmental Flows project

The TEFlows project was developed to test and refine the TEFF by investigating how various ecosystem processes 
are driven by different aspects of the flow regime. Improved understanding of the range of critical flow dependencies 
will enable informed water management decisions that carry a legacy of sustainability (DPIPWE 2010).

The TEFlows project conducted studies on a range of attributes in six river catchments and estuaries. These selected 
catchments represented Tasmanian river systems which display either high flow variability or low flow variability:

•	 The Ringarooma River, Great Forester River and Dans Rivulet (a tributary of the upper South Esk) are all in the 
state’s north-east and have a relatively predictable hydrology with low flow variability. They tend to display low 
flows in summer, high flows in winter, and floods generally occur in winter and spring.

•	 The Little Swanport River, upper Macquarie River, and Brushy Plains Rivulet (a tributary of the Prosser River) 
in eastern Tasmania lie at the other extreme, having a very unpredictable hydrology and high flow variability, 
with floods occurring any time of the year and cease-to-flow periods being a natural occurrence.

The project intentionally analysed systems that represented the two extremes of hydrological variability found 
in Tasmania, to allow for the future extrapolation of findings to other rivers of similar hydrology within Tasmania 
and potentially other areas of Australia (DPIPWE 2013). The results from projects were synthesised to produce 
conceptual models for rivers and estuaries. The models focused on the characteristics of rivers and estuaries that 
are influenced by freshwater hydrology and therefore more susceptible to water allocation and water management 
decisions. This project informed updated environmental flow assessments under the TEFF for the Ringarooma, 
Little Swanport and Macquarie rivers (DPIPWE 2010). 

Box 5: Tasmanian Environmental Flows project – informing the Ringarooma water management plan
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Box 5: Tasmanian Environmental Flows project – informing the Ringarooma water management plan 
(continued)

Environmental water provisions in the Ringarooma water management plan

The environmental flow provisions in the Ringarooma water management plan are based on recommendations 
arising from an environmental assessment that employed the TEFF (DPIPWE 2009). Critical relationships between 
flow and ecology were identified through an environmental flow assessment for the Ringarooma River specifically 
undertaken to underpin the water management plan. This assessment was then updated to consider the local links 
between flow regime and ecological patterns and processes identified through the TEFlows project (DPIPWE 2010). 

Priority freshwater ecosystem values in the Ringarooma catchment were identified through the Conservation of 
Freshwater Ecosystem Database and field surveys. Key components of the natural flow regime that are important 
for maintaining these values were broadly identified to include:

• baseflows that sustain aquatic ecosystems and provide refuge during natural low-flow events

• moderate and high flows that provide reproductive and dispersal cues and are important for nutrient transport
and geomorphic processes

• flood events that support riparian zones, floodplains and wetlands and recharge local aquifers

• the natural pattern of flow variability, including seasonal distribution, frequency and durations of flows and
rates of rise and fall

• groundwater flows and levels critical for maintaining discharge to surface waters

• freshwater inputs that support estuarine processes and habitats.

The environmental flow objectives in the plan are directly related to protecting these components of the 
natural flow regime. The objectives include protecting baseflows to provide aquatic habitat during low flows 
and maintaining flow variability to support in-stream, riparian and floodplain ecosystems; as well as important 
ecological, geomorphological and estuarine processes; and groundwater recharge. 

The recommended environmental flow regime for the Ringarooma catchment was determined on the basis of 
identifying which particular flow components were likely to be at risk due to water extraction, and assessing how 
this might reduce capacity to support critical hydrological or ecological functions. Surface water allocation limits 
and access rules are the main strategies established within the Ringarooma plan to protect key components of 
the natural flow regime and give effect to the plan’s environmental objectives (DPIPWE 2012). 

The greatest risk to the natural flow regime in the Ringarooma catchment occurs during summer when water 
extraction has the potential to affect baseflows. Natural baseflows are preserved through the setting of cease-to-take 
provisions. When streamflow drops below a certain flow threshold, water extraction for commercial purposes is 
prohibited and in-stream dams must pass all inflows. The minimum flow thresholds were derived through scientific 
assessment of the minimum flow requirements required to maintain the median area of available habitat for 
freshwater ecosystems. 

The Ringarooma water management plan demonstrates how the TEFlows project has provided the necessary 
science to enable rules-based environmental provisions to be established based on protecting or replicating important 
parts of the natural flow regime. Further ecological monitoring that builds on the TEFlows project would enable the 
ongoing appropriateness of environmental provisions in Tasmania’s water management plans to be fully evaluated.
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3.2.8 Victoria

In 2013 the Victorian Waterway Management Strategy was released, replacing the Victorian River Health Strategy. 
It provides a framework to maintain or improve the condition of rivers, wetlands and estuaries in Victoria. Under the 
framework, catchment management authorities (CMAs) will prepare environmental water management plans for 
priority systems outlining long-term environmental objectives, required flow regimes and management arrangements.

The Victorian Water Management Strategy also:

• provides policy direction for considering social and cultural benefits that can be supported by environmental water

• identifies tools to achieve more efficient use of environmental water, including works and measures, trading,
carryover, use of return flows and recognising where consumptive water can meet environmental objectives
en route to other water users

• recognises the need to manage connected surface water and groundwater systems and identify the requirements
of groundwater-dependent ecosystems

• supports the extension of the Victorian Environmental Flows Monitoring and Assessment program which is currently
implemented in nine regulated river systems to assess the ecological outcomes of environmental water use, but not
yet applied in unregulated rivers, wetlands or estuaries.

The Victorian Environmental Water Holder (VEWH) has been responsible for the management of all environmental 
entitlements in Victoria since July 2011. It has released seasonal watering plans since 2011–12. The seasonal watering 
plans consider environmental watering proposals developed by the CMAs and the availability of water entitlements 
held by other environmental water holders, such as under The Living Murray program and by the CEWH. The seasonal 
watering plans deliver Victoria’s obligations to develop annual watering priorities under the Murray–Darling Basin Plan. 

Following a review of the Victorian Water Act, a Water Bill Exposure Draft was released in 2013 and includes provisions 
for implementing actions under the Victorian Waterway Management Strategy. It also proposes to change the scope of 
the VEWH’s seasonal water planning process to include consideration of environmental water beyond held environmental 
water entitlements, including rules- based and above-cap environmental water. 

3.2.9 Western Australia

Since the 2012 environmental water management review, Western Australia has released five new water allocation plans for 
the Warren Donnelly, Middle Canning and Lower Ord rivers and the Murray and Pilbara groundwater areas. There are now 
23 water allocation plans in place, all of which provide water for the environment through the setting of allocation limits. 

Although water allocation plans are prepared for surface and groundwater resources separately, there are recent 
examples where connectivity is recognised through complementary management arrangements. The draft Gingin 
groundwater plan proposes extraction limits to ensure sufficient groundwater discharge to maintain critical low-flow 
thresholds established under the Gingin surface water allocation plan. 

Most water allocation plans in Western Australia rely on the statewide monitoring program to assess the achievement of 
ecological outcomes – which is not always well aligned with the performance indicators in individual plans. There are 
examples of water allocation plans that are supported by a targeted monitoring program. The recent Pilbara groundwater 
allocation plan is supported by its own monitoring program that has been designed to ensure that the environmental 
objectives for groundwater-dependent ecosystems are having the desired outcome and remain appropriate (see Box 6).

The longer-term security of environmental water provisions continues to be at risk given the non-statutory nature of 
water allocation plans. Western Australia recently proposed to progressively introduce statutory water allocation plans 
in high-demand areas as part of proposed reforms to the state’s water management legislation. 
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Box 6: Pilbara groundwater allocation plan

The Pilbara region

The Pilbara region covers 508,000 km2 of the mid north-west of Western Australia. Its climate ranges from semi-arid 
to arid and it experiences extremes in weather, particularly summer heat, floods and drought. The annual rainfall of 
about 300 mm is mainly from summer cyclones, but some sporadic winter rainfall occurs. The area has an array of 
land use types and includes major river basins, mountain ranges, coastal plains and coastal mangroves. 

Figure 7: The Pilbara groundwater allocation plan area

(Source: Department of Water, Western Australia http://www.water.wa.gov.au/PublicationStore/first/106060.pdf)

The surface and groundwater resources of the Pilbara region have a high level of connectivity and comprise 
five main surface water basins: the Ashburton, Onslow Coast, Fortescue, Port Hedland Coast and De Grey river basins. 
Water availability in the region is highly variable and it contains a diverse range of ecosystems. Rainfall variability 
coupled with high evaporative losses from surface water storages make groundwater a particularly important water 
resource in the Pilbara. Water use across the region is dominated by mining operations and mine dewatering 
discharge, which account for an estimated 26 per cent and 52 per cent of total water use respectively. The current 
and projected rapid economic development has the potential to impact on the region’s unique and diverse ecosystems.

The Pilbara is listed as one of the World Wildlife Fund’s Global 200 Eco-regions and it has two Ramsar-listed 
wetlands, Eighty Mile Beach coastal wetlands and Mandora Salt Marsh. There are two proposed Ramsar wetlands, 
Millstream Pools and Fortescue Marsh. The Fortescue Marsh is the largest ephemeral wetland in the Pilbara, 
covering 1048 km2 within the 29,791 km2 Fortescue River catchment.

http://www.water.wa.gov.au/PublicationStore/first/106060.pdf
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Box 6: Pilbara groundwater allocation plan (continued)

Pilbara groundwater allocation plan

The Pilbara groundwater allocation plan covers an area of 200,000 km2 within the Pilbara region, including all 
proclaimed groundwater resources in the area. The plan provides detailed management requirements and objectives 
for nine target aquifers, along with two regional water supply schemes located in the area (for Port Hedland and 
West Pilbara). The allocation limits set in the plan were developed using outputs of an investigation program 
funded through the Australian Government’s Water for the Future initiative. The program determined the ecological 
requirements for the region using groundwater modelling and detailed resource assessments. 

Allocation levels for the target aquifers are determined through assessing water availability along with the reliability 
of recharge. Allocation limits are set by taking into account the possible impacts on groundwater-dependent 
values, water quality, and the long-term productivity of the aquifers. Water is left in the target aquifers to maintain:

•	 groundwater-dependent ecosystems including river pools, wetlands, riparian vegetation and aquifer ecosystems

•	 water quality and aquifer productivity

•	 groundwater-dependent cultural and social values.

Groundwater-dependent ecosystems

The Pilbara groundwater allocation plan identifies and sets groundwater, pool and/or aquifer discharge levels 
to maintain groundwater-dependent ecosystems. Ecological water requirements were determined by:

•	 identifying parts of the water regime that are critical for each ecological component or process of the ecosystem

•	 accounting for the highly variable nature of the region’s climate and groundwater levels (including the likelihood 
of long periods between recharge events)

•	 identifying limits of acceptable change in water availability for groundwater-dependent ecosystems.

Hydrological and ecological data were assessed to confirm the groundwater dependence of the ecosystems 
and to select representative sites for which to develop ‘ecological thresholds’. Sites representative of river pool 
and riparian vegetation ecosystems were selected and ecological water requirement reports were prepared and 
published for relevant target aquifers. The reports identify a range of minimum groundwater levels (thresholds) 
required to maintain connectivity to dependent ecosystems. Different allocation ‘scenarios’ or options were 
evaluated against the risk to the environmental water requirements. Allocation limits were then established in 
the Pilbara groundwater allocation plan based on balancing environmental values and consumptive demand.

Indigenous cultural values 

The Pilbara water allocation plan was created with significant Indigenous consultation, acknowledging that the 
Indigenous people of the Pilbara continue to have a strong cultural connection to water and retain important 
custodial links with the region’s water resources. Specific objectives were developed based on the outcomes 
of consultation with traditional owner groups for target resources – building on consultation undertaken during 
development of the regional plan (which was a precursor to the allocation plan). Through consultation with 
Indigenous stakeholders it was found that in general, groundwater-dependent cultural values were consistent 
with groundwater-dependent ecological values and therefore the assessment of risks to groundwater-dependent 
ecosystems incorporated risk to Indigenous cultural and social values. 
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Box 6: Pilbara groundwater allocation plan (continued)

The Pilbara groundwater allocation plan monitoring program

The Western Australian Department of Water (DoW) developed the Pilbara monitoring program in 2013. 
The program is designed to run for the life of the Pilbara groundwater allocation plan and will consider the monitoring 
performance indicators to establish whether the resource objectives stated in the allocation plan are being met. 
The implementation of the monitoring program primarily occurs through the allocation plan, although this is 
supported by a combination of requirements placed on water users and licensees, and regional measurement.

Most groundwater monitoring data are collected by water users as a requirement of their licence conditions. 
The department and licensees have a responsibility to ensure that the resources in the allocation plan are 
managed so that groundwater productivity, water quality and dependent ecological (and social and cultural) 
values are maintained into the future. 

Monitoring data collected under the program will allow DoW to:

• evaluate if the resource objectives in the plan are achieved

• trigger management responses to ensure risks to the resource are being managed

• validate the predicted groundwater-dependent ecosystem response to changes in groundwater availability

• conduct monitoring to support future monitoring planning needs

• regulate take through licences.

Monitoring data are collected from nine target resources:

• coastal alluvial aquifers of the lower Fortescue, lower Robe, lower Yule, lower De Grey, lower Cane and
lower Turner rivers

• Millstream aquifer

• Wallal and Broome sandstone aquifers of the West Canning Basin.

Resource objectives set for the aquifers reflect how the resource must perform if the planned outcomes are to 
be delivered. The objectives are underpinned by specific and measurable performance indicators including water 
level, volume and/or quality targets that need to be maintained to meet hydrogeological or ecological objectives. 

The allocation limit of water resources in WA is an annual volume of water set aside for consumptive use from a 
water resource. Once an allocation limit is in place, DoW will allocate water up to that limit (and issue licences 
up to the total volume of water set aside in licensable components of the allocation limit) reflecting the resource’s 
allocation status. Monitoring intensity for the target resource is proportional to the allocation status of the 
water resource and is established on the basis of risk: either the risk of groundwater abstraction to dependent 
ecological values (ecological risks) or risks to the productive base of the resource itself (hydrological risks). 
Ecological monitoring is carried out at representative ecological sites in the Yule, De Grey and Millstream resources 
on an annual basis while baseline data are being collected. Ecological monitoring will also be carried out at 
representative ecological sites in the Robe and Fortescue resources when the level of development increases.

To monitor ecological risks, vegetation surveys and canopy photography are used to monitor vegetation parameters 
that are sensitive to changes in water availability. To monitor hydrological risks, monitoring targets physical 
parameters such as groundwater level, surface water level, groundwater quality and streamflow. Other resources 
are subject to monitoring on a case-by-case basis depending on the assessment of risks. These arrangements are 
detailed in proponents’ operating strategies or monitoring programs. 

Groundwater management in the Pilbara is planned to deliver environmental and cultural outcomes. This planning 
explicitly recognises the connection of managing groundwater and surface water and both systems are managed 
as a single resource. The monitoring and management regime, if applied over the planned long-term horizon, 
will enable management to confirm the effectiveness of the allocation plan. 
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3.3 Overall findings 
Overall findings are based on common themes arising from the jurisdictional reviews – summarised in Section 3.2 
and provided in detail in Appendix 1. Findings are presented under the elements of environmental water management 
identified in Section 2.2. The monitoring and reporting, and evaluation and improvement elements have been presented 
together given the findings under these were intrinsically linked. 

The Commission has identified six areas for improvement, while also strongly encouraging ongoing commitment to 
activities that have recently begun (such as implementation of the Basin plan) and that may take a number of years 
to fully implement. 

3.3.1 Planning

The identification of desired environmental and other public benefit outcomes is occurring within 
water planning frameworks in all jurisdictions and most have well-established environmental water 
management arrangements in place for high-risk resources.

All state and territory governments have demonstrated a long-term commitment to providing water for the environment by 
establishing water planning frameworks that are generally consistent with the NWI. Since 2012 the ongoing development 
of water plans in most jurisdictions has continued to support progress in the identification of environmental objectives and 
strategies to achieve them. Some jurisdictions have reviewed and released second-generation plans that include more 
specific and measurable environmental objectives and performance indicators. 

Since 2012 NSW, Queensland, SA, Tasmania and WA have all finalised a number of new water plans. NSW and 
Queensland now have water plans in place for the vast majority of their water resources. The ACT Government reviewed 
and updated its Environmental Flow Guidelines and Victoria established a renewed framework for environmental water 
planning under the Victorian Waterway Management Strategy. NT released three draft water allocation plans, but lengthy 
delays have occurred in finalising these. Despite this, the NT is developing a territory-wide water policy that is expected to 
identify future water planning priorities and has committed to re-commencing planning processes for high-risk resources 
in the Darwin rural area in 2014. 

The Commission encourages ongoing commitment to developing water allocation plans that implement a balanced 
approach to sharing water resources between consumptive uses and the environment. Priority should be given to 
establishing water plans in high demand areas to ensure environmental assets are not irreversibly damaged. 

The Murray–Darling Basin Plan represents a significant step forward in the coordinated management 
of shared water resources to achieve whole-of-Basin environmental outcomes.

The Murray–Darling Basin Plan requires jurisdictions to include its specified SDLs into their water plans through a 
combination of diversion limits, and planned and held environmental water arrangements. The SDLs in the Basin plan 
reflect an environmentally sustainable level of take that was determined based on an assessment of environmental water 
requirements at several indicator sites across the Basin. The SDLs are to be incorporated into state water plans by 2019. 

The Basin plan builds on existing environmental water management frameworks through the statutory coordination of 
environmental water planning at the Basin scale for the first time. The Basin plan includes an Environmental Watering 
Plan that sets objectives, principles and methods to coordinate planning and reporting by holders and managers of 
environmental water. It is intended to improve the consistency, coordination and transparency of decision-making for 
environmental water and ensure that environmental water managers are working towards achieving common outcomes.

The Basin plan’s Environmental Watering Plan requires the MDBA to develop a Basin-wide environmental watering 
strategy by November 2014. This strategy will identify priority environmental assets and their environmental water 
requirements and must describe how Basin-wide annual watering priorities are to be determined. It may make 
recommendations on best-practice environmental water use planning and how environmental watering could be better 
integrated with broader natural resource management strategies. The strategy will guide environmental water holders 
to undertake coordinated watering for sites that require contribution from several upstream catchments, including in 
different states. 
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Under the Basin plan, annual Basin-wide environmental watering priorities are to be determined by the MDBA by 30 June 
each year. The purpose of the priorities is to influence regional-scale environmental watering towards Basin-scale ecological 
outcomes and to promote coordinated environmental watering between environmental water holders and managers. 
All environmental watering in the Murray–Darling Basin, including the use of both held and planned environmental water, 
is to be done with regard to the priorities. The first Basin-wide annual priorities were released in July 2013. 

Environmental water holders are required to develop their own annual watering plans by 31 May each year to help 
inform the Basin-wide priorities. The Commonwealth and Victorian environmental water holders and the NSW and 
South Australian governments have each delivered publicly available annual watering plans that identify how the use 
of available environmental water will be prioritised for the coming water year. In NSW, annual priorities for the use of 
held environmental water are linked directly to the objectives for planned environmental water in the relevant water 
sharing plan. This ensures that in practice, planned and held environmental water is managed collectively to achieve 
priority environmental outcomes.

The Environmental Watering Plan also requires the Basin states to prepare long-term environmental watering plans by 
November 2014 for each of their water planning areas that fall within the Basin. The long-term plans are to describe 
how water will be managed to meet the requirements of environmental assets and ecosystem functions in that area 
and must be consistent with the Basin-wide environmental watering strategy. Where water plans apply to groundwater, 
management arrangements must also ensure that environmental watering requirements for environmental assets that 
depend on groundwater are not compromised. 

Given the Basin supports a diverse range of natural environments, climates, constraints and values, appropriate environmental 
watering strategies vary depending on the local situation. The Environmental Watering Plan also includes statutory provisions 
for consultation during the preparation of the Basin-wide environmental watering strategy, long-term environmental watering 
plans and annual watering priorities, including with local communities. In this way, the Environmental Watering Plan will ensure 
that attempts to enhance consistency do not disregard local solutions to local challenges. 

In addition to environmental water planning and use frameworks, the Environmental Water Plan requires the MDBA to 
develop environmental water recovery recommendations identifying priority areas for recovery and the types of water 
access rights that should be recovered. This will result in environmental water recovery achieving specific environmental 
and other public benefit outcomes.

The Water Act 2007 compels the CEWH to give effect to the Environmental Watering Plan (see Box 1) but does not 
empower the MDBA to direct the Basin states’ use of environmental water. Basin states have agreed to give effect to 
the Environmental Watering Plan through the Intergovernmental Agreement on Implementing Water Reform in the 
Murray–Darling Basin (2013). 

Recognising that the Basin plan has only been in place for a relatively short period, progress towards implementation 
of environmental planning arrangements is evident in all Basin states and relevant Commonwealth agencies. 
The Commission believes continued commitment to the implementation of SDLs and the frameworks established under 
the Environmental Watering Plan by all Basin jurisdictions will ensure coordinated and efficient environmental watering 
at the Basin scale. 

Environmental outcomes in the Murray–Darling Basin can be enhanced through effective constraints 
management.

As the volume of environmental water entitlements in the Murray–Darling Basin has increased significantly in recent 
years, environmental watering actions have evolved from small-scale watering at specific sites to broadscale system-wide 
deliveries. While river operators manage environmental water with the same diligence as water used for other purposes, 
they must assess the potential risk of unintended impacts on third parties that may result from the delivery of 
environmental water. 

River managers work closely with environmental water holders to adjust the preferred pattern of environmental water 
delivery to avoid risk, while still achieving good environmental outcomes. Where risks cannot be appropriately managed, 
environmental water holders do not proceed with watering. This means that in practice, environmental water entitlements 
cannot always be delivered to the desired location at the preferred time. 
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The SDLs set under the Basin plan take into account existing constraints that limit the capacity to deliver environmental 
water. Existing river operating constraints mean that an environmental water recovery target beyond 2750 GL would 
achieve minimal additional environmental benefit. The current recovery target was found to achieve 11 of the 18 target 
environmental outcomes for the River Murray, while a recovery target of 3200 GL with relaxed constraints would achieve 
17 of the 18 target outcomes. 

Recognising that additional environmental outcomes could be achieved through effective constraints management, 
the Basin plan provides for the Minister to adjust the SDLs to enable improved environmental or socio-economic 
outcomes. SDL adjustment mechanisms include:

•	 supply measures – mechanisms to reduce the volume of water to be recovered for the environment provided that 
equivalent environmental outcomes can be maintained 

•	 efficiency measures – mechanisms to increase the volume of water available for the environment provided that 
social and economic outcomes are maintained or improved. 

Under the SDL adjustment mechanism, up to 450 GL of additional water for the environment may be acquired through 
efficiency measures. Efficiency measures include improving the efficiency of on-farm irrigation and transferring the water 
savings for environmental use.

Complementary to the SDL adjustment mechanism, the Basin plan required the MDBA to prepare a Constraints 
Management Strategy. This was released in 2013 and identifies management practices, physical structures and 
river height limits that constrain environmental watering in the Murray–Darling Basin at present. The strategy sets 
out a 10-year phased process to investigate options to modify constraints and assess the impacts of these changes, 
identify and cost the options to avoid or mitigate impacts, and implement solutions. Under this timetable, proposals 
to address constraints will be considered as part of the SDL adjustment mechanism in 2016, with implementation 
occurring from 2016 through to 2024.

Basin governments have agreed to progress SDL adjustment and constraints projects under the Intergovernmental 
Agreement on Implementing Water Reform in the Murray–Darling Basin (2013). The Commission recognises the 
complex nature of delivering constraints management mechanisms, but considers this process, if delivered effectively, 
could enhance environmental outcomes and enable further benefits to be achieved with additional water recovered 
through efficiency measures. 

Recent examples of environmental works and measures completed under The Living Murray program demonstrate 
how environmental outcomes can be achieved more efficiently and without third-party impacts (see Box 3). 

Opportunities to maximise environmental outcomes using water delivered for consumptive purposes are 
not explicitly recognised in environmental watering plans. 

Water released from dams primarily to supply irrigation can also provide environmental benefits as it flows to the point 
of extraction, if delivered in a manner that replicates a critical component of the natural flow regime. Where environmental 
water provisions are provided through rules-based mechanisms in water plans, environmental objectives are often 
intrinsically met through the delivery of consumptive allocations. For example, low-flow requirements may be achieved 
through meeting demand for irrigators and specific environmental releases may only be required to pass medium- to 
high-flow events through storages. 

In the Murray–Darling Basin, environmental objectives are achieved through a combination of planned and held 
environmental water. At present water managers and river operators are cooperating well to deliver environmental 
water allocations to the desired locations, and environmental water holders actively seek opportunities to combine 
their allocations to improve environmental watering outcomes. 
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There are likely to be further opportunities to maximise the efficiency of environmental watering in the Murray–Darling 
Basin if delivery of environmental allocations can be coordinated with the delivery of allocations for consumptive 
purposes. For example, high flows provided in spring for irrigation supplies may be used to push environmental 
water into wetlands. These types of actions may enable equivalent environmental outcomes to be achieved with less 
environmental water, allowing for the remaining water to be used elsewhere or at another time to achieve additional 
environmental benefit. More efficient use of environmental water may also qualify to offset part of the water recovery 
target under the Basin plan’s SDL adjustment mechanism, ultimately benefiting all users. 

Annual environmental watering plans do not currently identify opportunities to piggy-back consumptive water deliveries 
with environmental water to achieve more efficient outcomes. In practice, river operators often coordinate environmental 
water deliveries with consumptive water deliveries. Environmental water holders are beginning to recognise where 
opportunities for coordinated deliveries exist and this could be explored more explicitly as part of developing annual 
watering plans. Identifying opportunities to improve efficiency through coordinated deliveries would maximise the volume 
of environmental water available to meet multiple outcomes. This could be explored explicitly within environmental 
watering plans. 

Area for improvement

Recognise opportunities to maximise environmental outcomes with consumptive water.

Integrated management of connected surface and groundwater systems is improving, but environmental 
outcomes continue to be at risk where connected systems are managed separately.

Management of connected systems within water planning frameworks has improved since the previous environmental 
water management review in 2012. Tasmania and SA have recently established water plans that include complementary 
management arrangements for connected surface and groundwater water systems for the first time. The recent water 
allocation plan for the Pilbara in WA provides a good example of management arrangements for groundwater to protect 
surface water ecosystems, based on a comprehensive assessment of groundwater-dependent ecosystems (see Box 6).

Where connectivity is recognised, groundwater extraction is usually restricted through allocation limits to maintain 
sufficient groundwater discharge to support continued baseflows in connected river systems. There are also examples 
where access to high surface-water flows is only permitted above certain thresholds to ensure sufficient inundation of 
wetlands and recharge of connected groundwater systems. 

Many connected systems continue to be managed without regard to their interconnections such that the environmental 
objectives for one water source may be affected by unmanaged extraction in a connected water source. For example, 
extraction from the Tindall Aquifer in the Northern Territory is managed on an annual basis to maintain baseflows to the 
Katherine River without corresponding arrangements being applied to surface water extractions to protect those flows. 
The Northern Territory intends to address the potential for surface water extractions to erode minimum baseflows by 
implementing combined announced allocations for surface and groundwater licences from 2014.

Failure to implement complementary management arrangements in connected systems may prevent the desired 
environmental outcomes from being fully achieved. 

Area for improvement

Ensure environmental outcomes can be fully realised through complementary management of connected systems.
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Consideration of Indigenous cultural outcomes as part of environmental water planning is being initiated 
in some jurisdictions but could be improved, particularly in Northern Australia.

Indigenous people rely substantially on aquatic resources and therefore environmental flows to protect the condition of 
places that are important for cultural purposes, and also species that are important for customary use and subsistence. 
At present many water plans assume that environmental flow provisions will deliver non-consumptive Indigenous 
cultural outcomes, but there are few examples where cultural values and flow requirements have been determined or 
considered. Identification of culturally significant assets and their flow requirements would enable environmental water 
provisions to be adapted in water plans to adequately cater for non-consumptive Indigenous cultural values. 

There is a growing body of research in northern Australia delivered through the Tropical Rivers and Coastal Knowledge 
program, Australian Rivers Institute and CSIRO’s Tropical Ecosystem Research Centre that demonstrates assets 
of high cultural importance to Indigenous people are not exclusively the same as those identified as having high 
ecological importance or conservation status. Improved understanding of cultural assets and their water requirements, 
including recognising the importance of particular species for Indigenous customary use and subsistence, will enable 
water managers to ensure that environmental water provisions are adequate to support Indigenous needs and achieve 
non-consumptive cultural outcomes. 

In the Murray–Darling Basin, where environmental objectives are also achieved with held environmental water, there is 
scope to consider whether particular watering options could support outcomes that are identified as important to 
Indigenous communities. The Victorian Waterway Management Strategy and Murray–Darling Basin Plan both stipulate 
that environmental watering priorities should consider cultural objectives providing environmental objectives can also be 
fully achieved. The Commonwealth Environmental Water Office has also engaged with the National Native Title Council 
to support the National Cultural Flows Research Project, which will inform the office as to how environmental water 
could be applied in partnership with Indigenous communities to help contribute to achieving mutual environmental and 
cultural outcomes.

The Pilbara groundwater allocation planning process provides a recent example where local Indigenous communities 
were consulted to identify cultural values relating to groundwater-dependent ecosystems. This enabled water planners to 
effectively consider whether the environmental flow provisions would adequately support cultural outcomes (see Box 6).

Area for improvement

Explicitly consider how environmental water provisions can support Indigenous cultural outcomes in water plans 
and environmental watering plans.

3.3.2 Implementation

Environmental water holdings are being managed effectively to achieve priority environmental objectives 
in the Murray–Darling Basin, including through appropriate water trading.

The management of environmental portfolios has matured in recent years. The CEWH, VEWH and NSW and 
South Australian governments are now delivering significant volumes of environmental water in accordance 
with publicly available environmental water use frameworks. 

The CEWH, VEWH and NSW Government have traded some of their water allocations in recent years. Water trade is 
a centrepiece of Australia’s success in national water reform – providing flexibility to manage water needs and respond 
to seasonal climate variability. Providing all proceeds of disposal are used directly to improve capacity to achieve 
environmental outcomes, environmental water trading represents a step forward in the efficient management of 
environmental water holdings. 
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Several trading scenarios for environmental water are available including:

•	 Establishing capacity to meet future environmental needs when carryover arrangements are not available. Effectively 
the water market would be used to expand carryover options by allowing sale of excess allocation in one year with the 
view to purchasing additional allocation for use in subsequent years.

•	 Trading in locations where environmental objectives have been met to allow more beneficial watering to occur elsewhere.

•	 Changing the mix of water entitlements held in the portfolio to provide the best environmental benefits.

•	 Selling water that is subject to delivery constraints and purchasing water where it can be delivered to the desired location.

•	 Trade revenue may be used to fund assessments to address key knowledge gaps or for works and measures that 
improve efficiency of environmental water delivery. 

Environmental water held in most valleys in the Murray–Darling Basin may not always be available in sufficient quantities 
to reach the Murray Mouth or water substantial environmental assets such as wetlands. Selling allocated water in these 
conditions makes sense. It provides benefits to irrigators trying to meet the increased water demands of crops and will 
produce funds to adjust and optimise the environmental water holdings.

Existing entitlement frameworks in some jurisdictions do not enable water entitlements to be acquired 
for environmental purposes.

Market-based recovery of environmental water has proven a successful mechanism for returning overallocated systems 
to sustainable levels of extraction without forcibly reducing entitlements, particularly in the Murray–Darling Basin. 
In addition, environmental water holders in the Basin are now trading allocations to maximise environmental outcomes. 

Currently there are few examples of water acquisition for environmental purposes outside of the Murray–Darling 
Basin, reflecting the timely implementation of water plans that manage consumption within agreed environmentally 
sustainable limits. In parts of Australia that are trending towards drier climates and reduced water availability, capacity to 
achieve the desired environmental outcomes in future may need to be achieved through a combination of planned and 
held environmental water. Third parties may also aspire to enhance local environmental or cultural benefits through 
acquisition of entitlements. 

Entitlements in WA and NT remain unbundled in the sense that they must be linked to a particular point of extraction, 
such as land parcel or location of works. NWI-consistent entitlement frameworks provide for enhanced environmental 
benefits to be achieved through participation in water markets. 

Area for improvement

Entitlement frameworks in all jurisdictions should allow water to be purchased via the water market (where a market 
exists) for an environmental purpose.

3.3.3 Monitoring and reporting, evaluation and improvement

Effective evaluation of environmental outcomes in water plans is generally limited because of an absence 
of ecological monitoring or a reliance on statewide monitoring programs not targeted to the ecological 
performance indicators in individual water plans. 

Ecological monitoring to inform the evaluation of environmental objectives in water plans often relies on statewide 
monitoring programs that are not targeted to measuring the plan’s performance indicators. Generally there is too great a 
reliance on the assessment of hydrological data to determine whether environmental outcomes in water plans have been 
achieved. While hydrological monitoring can confirm that the desired flows have been delivered, it does not demonstrate 
whether those flows are appropriate for maintaining the health of an ecosystem. Ecological response monitoring must be 
undertaken to determine whether environmental watering strategies are achieving the desired outcomes. An ecological 
monitoring program that has been specifically designed to assess the effectiveness of performance indicators for 
groundwater-dependent ecosystem objectives can be seen for the recent Pilbara groundwater allocation plan in 
Western Australia (see Box 6). 
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Monitoring and reporting is critically important for maintaining public confidence that the substantial investment in 
environmental water holdings is having beneficial outcomes. In addition to statutory reporting requirements, the large 
potential alternative economic value that could be obtained using environmental water holdings for consumptive 
purposes places pressure on environmental water holders to demonstrate that the water is being managed well and 
is achieving valuable outcomes. This is also true for planned environmental water, where extractive use is restricted 
through rules-based mechanisms to maintain certain environmental values. 

Attributing ecological change to environmental watering can be difficult given the condition of ecosystems can be 
influenced by several factors including land use and seasonal variability. Ecological responses to environmental watering 
can also take time to reveal themselves. It is therefore important that monitoring programs are implemented over the 
long term. They can be made more efficient by targeting ecological assets that are most influenced by changes in 
flow regime and are indicative of whether the flow management strategies have been effective. The implementation of 
the EFAP in Queensland provides a good example of targeted ecological monitoring that has supported an adaptive 
management process (see Box 4).

Further investment in scientific assessments that identify the critical flow dependencies of high-value ecological assets 
is necessary to improve certainty that particular environmental flow regimes will deliver the desired environmental 
outcomes. Environmental water management strategies that are informed by robust science are much more likely to 
achieve the intended environmental and other public benefit outcomes. Understanding the key linkages between flow 
regimes and ecological processes supports more targeted and cost-effective ecological monitoring programs that focus 
on key indicator species. Environmental flow assessments may also be used to inform management decisions in other 
catchments with similar hydrology and ecology where knowledge of ecological requirements is limited. 

The TEFlow project in Tasmania provides a good example of an assessment program that was designed to allow learnings 
from one catchment area to inform management decisions in other similar catchment types (see Box 5). This project 
assessed the critical flow dependencies of ecological assets in catchments of varied hydrology and improved confidence 
that the environmental flow provisions established in water management plans would replicate the natural flow regime as 
far as possible. 

Area for improvement

Maintain public confidence in environmental water management through ongoing commitment to ecological 
monitoring and research that is well targeted and designed to evaluate results.

3.3.4 Governance

Environmental watering actions delivered under water plans and environmental watering plans are 
generally not well aligned with other catchment management activities.

With the exception of Victoria and SA, water plans and catchment management plans are developed by separate agencies. 
In most cases, water plans are prepared by government agencies and catchment management plans are prepared by local 
natural resource management bodies. While it is clear that the natural resource management bodies are actively consulted 
as part of water planning processes, there is little evidence that demonstrates how environmental water management 
actions are complemented by other catchment management activities on the ground. 

Land development practices can significantly impact on the condition of aquatic ecosystems. Vegetation clearing 
intensifies soil erosion and leads to increased river siltation. Irrigated agriculture accelerates groundwater recharge and 
this can result in saline groundwater discharging into rivers. Application of fertilisers and pesticides can influence water 
quality and livestock can degrade riparian habitats. Protection or restoration of freshwater or estuarine ecosystems is 
not fully achievable through environmental watering without complementary natural resource management actions that 
address non-water regime threats. Closer integration of activities that implement environmental objectives in water plans 
and catchment management plans is needed to fully achieve environmental outcomes. 
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The Basin plan also calls for better integration of environmental watering with broader natural resource management 
outcomes. Annual watering plans for held environmental water could be more explicitly aligned with other catchment 
management priorities. This is likely to be successful where catchment managers also have responsibility for developing 
or nominating annual environmental watering priorities.

Area for improvement

Environmental watering actions should be more explicitly aligned with natural resource management programs.

Several jurisdictions intend to strengthen their environmental water management arrangements through 
the review of existing water management legislation and policy.

NT, Victoria and WA are reviewing their water management legislation. WA is proposing longer-term security for 
environmental water provisions through the progressive introduction of statutory water allocation plans and the transition 
of current non-statutory plans to statutory plans in higher risk areas. 

It is proposed that the planning and reporting requirements of the VEWH be amended such that the seasonal water 
planning process includes consideration of availability of all types of environmental water in Victoria, including rules-based 
and above-cap environmental water.

NT has committed to developing a clear framework for water planning through the development of an NT-wide water 
policy that will identify principles, priorities and timeframes for the future development of water allocation plans across 
the NT. 

The Commission supports these NWI-consistent proposals that should maximise and provide greater security for 
environmental outcomes.
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4 Conclusion

4.1 Summary of key achievements 
The achievements in managing water for the environment have been considerable since the NWI’s inception. Progress has 
continued in the recent years since the Commission conducted its last environmental water management review in 2012, 
including the landmark release of the Murray–Darling Basin Plan. 

Based on the evidence collated and presented in the jurisdictional reviews at Appendix 1, areas where substantial 
progress has been made in most jurisdictions against areas that were identified for improvement in 2012 include:

•	 targeted environmental water regimes and measurable performance indicators are more clearly specified in recent 
water plans and in second-generation plans

•	 risks associated with different water regime scenarios on desired ecosystem outcomes are being better informed 
in some areas as a result of targeted environmental flows assessment programs

•	 progress has been made in some jurisdictions in establishing more targeted monitoring programs, recognising that 
performance indicators in water plans must be measurable to enable effective evaluation of performance  

•	 there has been substantial improvement in the coordination of multiple agencies across jurisdictions involved in the 
management of planned and held environmental water in the Murray–Darling Basin 

•	 water plans, environmental watering plans and associated assessments are widely available to the public in all jurisdictions 

•	 environmental water holders in the Murray–Darling Basin are implementing adequate ecological monitoring programs 
and outcomes are reported publicly on an annual basis. 

4.2 Areas for further improvement
Recognising these achievements, the following opportunities remain to maximise environmental outcomes both within the 
Murray–Darling Basin and broadly across all jurisdictions. These include some areas that were identified for improvement 
in the 2012 review, as well as further opportunities arising from the key findings in this report. 

•	 there remains a need to better coordinate land and water management planning to identify the non-water-regime 
related actions needed to complement environmental water management arrangements 

•	 ongoing commitment to implementing targeted ecological monitoring programs is needed to demonstrate the 
effectiveness of environmental water provisions and allow adaptive management

•	 further research is needed to identify the water regime requirements of key environmental assets, allowing more 
targeted and cost-effective monitoring programs to be implemented

•	 environmental outcomes should be maximised where possible by planning coordinated environmental and 
consumptive water deliveries 

•	 further recognition and management of connected systems is needed in most jurisdictions to ensure environmental 
objectives are fully achieved

•	 environmental assets that have cultural significance to Indigenous people should be explicitly recognised and 
considered in developing environmental flow provisions 

•	 NWI-consistent entitlement frameworks that enable environmental outcomes to be achieved through a combination 
of held and environmental water should be established in all jurisdictions.

The Commission also strongly encourages continued commitment to implementing the Basin plan and the Constraints 
Management Strategy and also supports moves by the WA Government to enact statutory water allocation planning and the 
NT Government to recommit to clear priorities and timeframes for developing new water allocation plans. 



Appendix 1

Appendix 1: Jurisdictional reviews of environmental water management arrangements 47

Australian Government   47

Australian Capital Territory   57

New South Wales   62

Northern Territory   69

Queensland   74

South Australia   79

Tasmania   84

Victoria   88

Western Australia   94

References 99



National Water Commission | Australian Environmental Water Management: 2014 Review | Appendix 1: Jurisdictional reviews 4747

AU
STR

ALIAN
 G

O
VER

N
M

EN
T

Appendix 1: Jurisdictional reviews of environmental water 
management arrangements

Australian Government 

Introduction

While responsibility for water management rests primarily with the states and territories, the Australian Government’s 
involvement in the management of water has increased during the past decade. The Australian Government is party to 
several intergovernmental agreements that establish arrangements for managing water resources across jurisdictional 
borders such as the Lake Eyre Basin Agreement and the Great Artesian Basin Sustainability Initiative. It also plays 
a significant role in managing water resources within the Murray–Darling Basin – which spans parts of Queensland, 
New South Wales, the Australian Capital Territory, Victoria and South Australia. 

The Murray–Darling Basin covers more than one million square kilometres and includes Australia’s three largest river 
systems – the Darling, Murray and Murrumbidgee rivers. Average annual rainfall in the Murray–Darling Basin is 465 mm, 
although is highly variable from year to year. The worst period of drought on record occurred from 1996–2010 and was 
followed by well-above-average rainfall and widespread flooding in 2010–11. Rainfall varies spatially throughout the 
Basin and is typically highest along the slopes of the Great Diving Range. Evapotranspiration generally exceeds rainfall 
with the exception of the southern ranges of the Great Dividing Range where the major storages for the Murray and 
Murrumbidgee irrigation schemes are located. 

The Murray–Darling Basin produces 70 per cent of Australia’s irrigated agriculture and generates an annual average 
of $15 billion worth of produce. The Basin’s wetlands, forests and estuarine systems support a diversity of plants and 
animals, including Australia’s largest river red gum forests and several internationally significant wetlands listed under 
the Ramsar convention. The Basin’s natural environment attracts tourists and provides many recreational opportunities 
that also contribute to the national economy. 

Sharing water resources between the five Murray–Darling Basin jurisdictions has been historically contentious. 
The sharing of water between jurisdictions for consumptive purposes has been managed jointly since 1915 under the 
River Murray Waters Agreement and from 1987, the Murray–Darling Basin Agreement. By the early 1990s it had become 
evident that over-extraction was contributing to significant environmental degradation including problems with salinity, 
decline in the health of wetlands and a 75 per cent reduction in end-of-system flows. As a result, the Murray–Darling 
Basin Ministerial Council introduced a cap on water extraction in 1997. This was the first step towards balancing the 
social and economic benefits of water extraction with the environmental benefits of leaving water in the system. 

By the early 2000s the concept of environmental water had become a key part of water policy considerations and 
the establishment of a national water market facilitated the active recovery of water entitlements for the environment. 
The Australian Government has collaborated with other jurisdictions on environmental water recovery programs in the 
Murray–Darling Basin including The Living Murray initiative and the Water for Rivers enterprise. More recently, it has 
managed its own environmental water recovery program under the Sustainable Rural Water Use and Infrastructure 
Program (SRWUIP) and established the Commonwealth Environmental Water Holder (CEWH) to manage the use of 
its environmental water holdings. 

While the jurisdictions maintain responsibility for catchment-scale water resource planning, the Australian Government 
developed the Murray–Darling Basin Plan in 2012 (the Basin plan). It sets a high-level framework for establishing a 
coordinated approach to water use across the Basin’s four states and the ACT and it establishes agreed environmentally 
sustainable levels of take for both surface and groundwater resources. 
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Environmental water management arrangements

Legislative and policy overview

The Water Act 2007 (Cwth) makes provision for the management of the water resources of the Murray–Darling Basin, 
and other matters of national interest in relation to water and water information. It established: 

•	 the Murray–Darling Basin Authority (MDBA) with responsibilities and powers to manage water resources in the 
Murray–Darling Basin, including developing the Basin plan 

•	 the CEWH, an independent statutory position, to manage the Australian Government’s environmental water holdings 
(see Box 1).

The Water Act 2007 includes the Murray–Darling Basin Agreement, which specifies the arrangements agreed between 
the Basin jurisdictions to give effect to the Basin plan, the Water Act and state water entitlements. Part 3 of the Water Act 
also requires the National Water Commission to conduct audits of the effectiveness of the implementation of the Basin 
plan and the associated water resource plans every five years.

In addition to its obligations under the Water Act, the Australian Government has contributed to the development and 
implementation of several other agreements and initiatives aimed at delivering environmental water management 
outcomes across jurisdictional borders.

Lake Eyre Basin Agreement 

The Australian Government is party to the Lake Eyre Basin Agreement with SA, NSW, Queensland and NT. The Agreement 
established the Lake Eyre Basin Ministerial Forum to develop policies and strategies for the sustainable cross-border 
management of the Lake Eyre Basin river systems. Each jurisdiction maintains responsibility for its own policy formulation 
and implementation, but must comply with the Agreement.

Murray–Darling Basin Cap

In 1995 the Murray–Darling Basin Ministerial Council established a permanent limit on the volume of water that could be 
extracted within the Murray–Darling Basin. The limits are specified for designated ‘cap valleys’ within the Murray–Darling 
Basin Agreement and are implemented by the ACT, NSW, Queensland, South Australian and Victorian governments 
through their respective water planning and licensing frameworks. These caps will be superseded by the new sustainable 
diversion limits (SDLs) established under the Basin plan by 2019.

The Living Murray initiative 

In 2003, the Murray–Darling Basin Ministerial Council announced The Living Murray First Step Decision to address the 
declining health of the River Murray system and established The Living Murray initiative. The initiative funded The Living 
Murray river restoration program, which aimed to recover 500 GL of entitlement to be used to improve environmental 
outcomes at six ‘icon’ sites in the River Murray system. The icon sites were selected for their high ecological and cultural 
value and included wetlands identified as having international significance under the Ramsar convention. These icon 
sites are:

•	 Coorong, Lower Lakes and Murray Mouth in SA

•	 Hattah Lakes in Victoria

•	 Barmah-Millewa Forest in both NSW and Victoria 

•	 Chowilla floodplain in NSW, Victoria and SA

•	 Gunbower and Koondrook–Perricoota forests in NSW and Victoria

•	 River Murray Channel across NSW, Victoria and SA.

The initiative also funded The Living Murray environmental works and measures program to provide for the design and 
construction of site-specific infrastructure to facilitate more effective application of water for the environment recovered 
through The Living Murray program. An example of environmental works constructed under this program at Hattah Lakes 
is provided in Box 3 of this report. 
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Sustainable Rural Water Use and Infrastructure Program

The Australian Government is recovering water in the Murray–Darling Basin for the environment under the SRWUIP. 
Water is recovered under this program in two ways:

•	 investment in more efficient infrastructure to enable ongoing water savings 

•	 buying back water from irrigators who wish to offer their water entitlement for sale (under the Restoring the Balance 
in the Murray–Darling Basin sub-program).

The SRWUIP is the main vehicle for achieving water recovery to ‘bridge the gap’ to the new SDLs under the Basin plan. 
The Department of the Environment manages the SRWUIP, while the CEWH manages the recovered water on behalf of 
the Australian Government, supported by the Commonwealth Environmental Water Office (CEWO).

Water for Rivers

The Joint Government Enterprise, knows as Water for Rivers, was established jointly by the Australian, NSW and 
Victorian governments to improve the health of the Snowy and Murray rivers. It was tasked with recovering 212 GL 
of water for the Snowy River and 70 GL for the Murray. The program ran from 2002–12 and successfully recovered 
312 GL, primarily through water efficiency projects and infrastructure measures. 

Great Artesian Basin Sustainability Initiative

The Great Artesian Basin Sustainability Management Plan is a 15-year strategic framework that guides responsible 
groundwater and related natural resource management in the Great Artesian Basin (GAB). It identifies actions that 
are necessary to attain optimum economic, environmental and social benefits from the existence and use of GAB 
groundwater resources. The Great Artesian Basin Sustainability Initiative (GASBI) provided funding over 15 years 
(1999–2014) to support the implementation of actions to accelerate the repair of uncontrolled flow of water from 
bores and open earth bore drains in the GAB. The initiative aims to significantly reduce the wastage of artesian water, 
which is crucial to the sustainability of the pastoral industry and several high-value groundwater-dependent ecosystems.

Table A1: Australian Government environmental water management framework

Legislation Statutory instruments Implementation plans Responsible agencies

Water Act 2007 (Cwth) Murray–Darling Basin Plan Environmental Watering 
Strategy

Basin-wide annual 
environmental watering 
priorities

Murray–Darling 
Basin Authority 

Long-term watering plans

Annual environmental 
watering plans

Commonwealth 
Environmental Water 
Holder, Basin states

Murray–Darling Basin 
Plan Implementation 
Agreement

Commonwealth 
Environmental Water Holder, 
Murray–Darling Basin 
Authority, Basin states

Intergovernmental 
Agreement on 
Implementing 
Water Reform in the 
Murray–Darling Basin

Australian Government, 
Basin states

Lake Eyre Basin 
Intergovernmental 
Agreement Act 2001

Lake Eyre Basin 
Intergovernmental 
Agreement

Department of the 
Environment
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Planning

Overview

The Australian Government’s involvement in environmental water planning has largely been focused on establishing 
frameworks for the coordination of cross-jurisdictional management arrangements within the Murray–Darling Basin, 
including the acquisition and management of environmental water holdings. 

On behalf of the Commonwealth, NSW, Victorian, SA and ACT governments, the MDBA manages the portfolio of 
environmental water that has been secured through The Living Murray program. The MDBA has prepared environmental 
water management plans for each of The Living Murray icon sites, identifying the environmental water requirements 
and how to broadly achieve them with a combination of environmental water, works and measures. The Environmental 
Watering Group, comprising representatives from the relevant state governments and the MDBA, prepares annual 
watering plans which outline priority watering actions for the icon sites and the potential water available from The Living 
Murray water holdings and the decision-making process for determining watering priorities.

The Commonwealth environmental water portfolio is managed through an annual planning process that provides a 
robust information base to support decision-making about environmental watering actions throughout the water year. 
Annual planning considers environmental water demands across the Murray–Darling Basin, both within catchments 
and across state and catchment boundaries, and develops potential options for water use that aim to contribute to 
these Basin-wide demands. These options may be in the form of potential watering actions, series of actions, or watering 
strategies, but do not represent a commitment for water use. 

During the water year, the CEWH makes decisions on environmental watering actions in response to seasonal, 
operational and management considerations, as guided by a framework that includes a set of criteria for assessing 
options for Commonwealth environmental water use. 

To maximise environmental benefits, under the Commonwealth environmental water portfolio water may be:

•	 delivered within the current year to meet environmental needs

•	 carried over to future years to meet future environmental needs

•	 traded (disposal or acquisition)..

The Water Act 2007 provides for the trade of environmental water. Section 106 of the Water Act allows the CEWH to 
dispose of water (allocations) and/or holdings (water rights) only if:

•	 the allocations are not required to meet environmental objectives in a given water accounting period and cannot 
be carried over to the next accounting period (106(1))

•	 the proceeds of the disposal (of either allocations or water rights) are used to purchase water (either allocations 
or water rights) that improves the capacity of the holdings to meet environmental objectives (106(2)).

Recent developments

The Basin plan

The MDBA delivered a key requirement of the Water Act 2007 by releasing the Basin plan in November 2012. 
Key environmental management provisions of the Basin plan include:

•	 New long-term average SDLs that reflect an environmentally sustainable level of take for each catchment or aquifer 
within the Basin, as well an overall limit for the Basin as a whole.

•	 An Environmental Watering Plan which provides a framework for planning and coordination of environmental water 
management activities across the Basin. The EWP requires:

 – the MDBA to prepare a Basin-wide environmental watering strategy by November 2014 

 – the MDBA to prepare annual watering priorities to be published by 30 June each year. Basin states are required 
to develop annual watering priorities by 31 May each year for consideration by the MDBA in forming the annual 
Basin-wide priorities

 – Basin states are to develop long-term environmental watering plans for each water plan area by November 2015.
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Sustainable diversion limits and the recovery of environmental water

By 2019 SDLs are to be translated into planned environmental water provisions, including limits on take for consumptive use, 
in state water plans and will replace the existing caps for surface water under the Murray–Darling Basin Agreement at that 
time. The SDLs for groundwater represent the first comprehensive limits set for groundwater extraction across the Basin.

The SDLs in the Basin plan reflect an environmentally sustainable level of take (ESLT). The ESLT for surface water 
was determined based on an assessment of environmental water requirements at several hydrologic indicator sites 
and involved modelling a number of scenarios to determine the effect of returning different amounts of environmental 
water to the system. As a result, the Basin-wide SDL for surface water is set at 10,873 GL/year and this represents a 
required reduction of 2750 GL/year compared with baseline diversions. The baseline diversions include all consumptive 
diversions as at 2009 and take into account 873 GL of water that had already been recovered for environmental 
purposes at that time, including under The Living Murray and Water for Rivers programs. 

For groundwater, the ESLT is based on an assessment of the risks of groundwater extraction to the ongoing productivity 
of aquifers, groundwater-dependent ecosystems, connected surface water systems and water quality. The SDL for 
groundwater is 3334 GL/year and this represents an increase from baseline diversions of 949 GL. Of the 66 groundwater 
SDL units identified in the Basin plan, only the Upper Condamine Alluvium in Queensland requires water to be 
recovered to achieve the ESLT. The Australian Government began its first groundwater purchase tender in this region in 
February 2014.

When the Basin plan was released in November 2012, the Water Act was amended to allow the Minister to adjust the 
SDLs, within a net effect of five per cent, to enable improved environmental or socio-economic outcomes. Projects that 
will be considered through the adjustment mechanism for surface water SDLs include:

• Supply measures: environmental works or changes to river operations or practices that increase the quantity of
water available to be taken compared with the quantity available under the benchmark conditions of development,
while still achieving the same level of environmental outcomes. Water savings identified through these types of
projects would allow the 2750 GL recovery target to be reduced, thereby reducing the social and economic impacts
of water recovery.

• Efficiency measures: projects that decrease the quantity of water required for consumptive use compared with the
quantity required under the benchmark conditions of development. They allow more water to be recovered for the
environment (i.e. above the 2750 GL recovery target currently required to meet the SDL) without causing additional
social and economic impacts. An example would be improving the efficiency of on-farm irrigation, and transferring
the water savings for environmental use.

The 2750 GL recovery target may be reduced by as much as 650 GL through offsets achieved by approved supply 
measures. Up to 450 GL of additional water for the environment may be acquired through efficiency measures. 
Changes to the SDL will be determined by 2016, to allow sufficient time for the adjusted SDLs to be implemented 
by 2019. Projects that contribute to any SDL adjustment must be completed by 2024. 

The SDLs set under the Basin plan take into account existing constraints that limit capacity to deliver environmental 
water. River operating constraints mean that a recovery target beyond 2750 GL would achieve minimal additional 
environmental benefit. The current recovery target was found to achieve 11 of the 18 target environmental outcomes 
for the River Murray, while a recovery target of 3200 GL with relaxed constraints would achieve 17 of the 18 target 
outcomes (SEWPAC 2012a). The Water for the Environment Special Account secures $1.775 billion over 10 years 
from 2014–15 to address constraints and recover additional water for the environment through efficiency measures.

As per the requirements of the Basin plan, the MDBA released a Constraints Management Strategy in 2013 that provides 
information about management practices, physical structures and river height limits that constrain environmental 
watering in the Murray–Darling Basin at present. It identifies a 10-year work program for investigating how rivers may 
be operated more efficiently for the benefit of productive uses and the environment. 
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Management of environmental water holdings

The MDBA has continued to prepare and release its annual environmental watering plans for The Living Murray. 
From 2012–13, the environmental watering plans for The Living Murray have focused on opportunities for large 
multi-site watering actions in coordination with other environmental water holders including the CEWH and Victorian 
Environmental Water Holder (VEWH), as well as the NSW and SA governments. 

The CEWH released an updated framework for determining water use options in May 2013 to align with the Basin 
plan’s requirements. Consistent with this framework, annual water use options for all catchments where Commonwealth 
environmental water is held are publicly available. The MDBA released the first of its Basin-wide annual watering 
priorities for the 2013–14 water accounting year.

To support the efficient and effective management of the Commonwealth environmental water holdings, the CEWO is 
developing an approach to longer-term portfolio management planning so that water use, carryover and trade can be 
strategically managed to maximise environmental outcomes. To ensure the CEWH’s trading activities support enhanced 
environmental outcomes, have regard to social and economic outcomes and consider any impacts on the market, 
the CEWH released the Commonwealth Environmental Water Trading Framework in January 2014. The framework, 
which includes operating rules, procedures and protocols, was developed taking into account stakeholder responses 
to the Commonwealth environmental water – trading arrangements discussion paper released in November 2011. 

Implementation

Overview

The Basin caps under the Murray–Darling Basin Agreement are implemented by the Basin jurisdictions. The annual cap 
targets are calculated with help of river (computer) models that are set to the 1993–94 level of development and take 
into account the climatic conditions experienced during the year. An independent audit group annually audits the cap 
in every valley of the Murray–Darling Basin, comparing observed diversion against annual cap targets to determine if a 
valley has breached the cap. These arrangements will be replaced with the implementation of the SDLs under the Basin 
plan by 2019.

While The Living Murray annual environmental watering plan and the CEWH’s annual water use options identify what 
watering actions are possible, the actions that are actually implemented depend on the inflow conditions that develop 
over the course of the water year, the availability of allocation and the coordination of delivery with other environmental 
water holders. The Environmental Watering Group provides advice to the MDBA about which potential environmental 
watering actions should be implemented using The Living Murray portfolio. 

Recent developments

Water recovery and environmental works

As at December 2013, 1894 GL of the 2750 GL SDL reduction target set out in the Basin plan had been secured. 
This includes water purchases and water savings received, estimated or agreed in signed project works contracts under 
the SRWUIP, as well as 49 GL acquired through other Australian Government initiatives and 166 GL through state 
recovery programs (all estimates of long-term average annual yield). Environmental water acquired through water recovery 
programs that had begun before 2009 (such as The Living Murray) were factored into the determination of SDLs in the 
Basin plan and therefore do not contribute to the reduction target. 

The Australian Government’s draft Water Recovery Strategy for the Murray–Darling Basin outlines its proposed approach 
to implementing its commitment to recovering the remaining gap to meet the Basin plan’s SDL target. To accommodate 
up to 650 GL that may be acquired through supply measures as part of the Basin plan’s SDL adjustment mechanism, 
the rate of water recovery will be managed such that 2100 GL would be acquired by 2019. The Water Recovery Strategy 
will be reviewed in 2017 following the adjustment mechanism process in 2016, enabling any shortfall in SDL offsets to 
be recovered through other measures. 
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As at November 2013, recovery under The Living Murray initiative was 479.9 GL, with some water recovery measures 
remaining to be approved. The Living Murray environmental works and measures program continues, with works 
under construction at Gunbower and Koondrook-Perricoota forests, Chowilla floodplain and Lindsay-Wallpolla Islands. 
Major works were completed for Hattah Lakes in December 2013 (see Box 3) that allow sustained environmental flows 
to Hattah Lakes when the Murray River is operating at normal levels, providing the environmental outcomes of a natural 
flood without affecting other river users.

Environmental water delivery

As at 31 March 2014, the CEWH held 1711 GL of environmental water entitlements with an expected long-term average 
annual yield of 1251 GL. More than 3322 GL of allocation against Commonwealth environmental water holdings has 
been delivered to rivers, wetlands and floodplains of the Murray–Darling Basin. In the 10 years since The Living Murray 
program began, more than 657GL of allocation has been delivered to the icon sites. 

The largest-ever delivery of environmental water to SA was made between November 2012 and June 2013. During this 
period, more than 1000 GL held by the CEWH (787 GL) and The Living Murray program (289 GL) was delivered along 
the Lower River Murray to the Coorong, Lower Lakes and Murray Mouth. The environmental water was managed so as to 
improve the connectivity of rivers of the southern Murray–Darling Basin, including those in the Goulburn, lower Darling, 
Campaspe, Murrumbidgee and Murray systems. This is an example of the increasing focus of environmental water 
managers on coordinated multi-site watering actions that seek to achieve whole-of-system benefits from actively 
managed environmental water. 

In recognition of the important role communities play in working with governments to secure the health of the 
Murray–Darling Basin river system, the CEWO worked with the Nature Foundation South Australia in 2013 to deliver 
environmental water under its first partnership agreement for the use of Commonwealth environmental water by a 
non-government organisation. CEWO has also engaged with the National Native Title Council to support the National 
Cultural Flows Research Project, which will inform the office as to how environmental water could be applied in 
partnership with Indigenous communities to help contribute to achieving mutual environmental and cultural outcomes.

Environmental water trading

The CEWH has begun actively managing the Commonwealth environmental water portfolio to maximise environmental 
benefits through participation in the water market. The first trade of Commonwealth environmental water was in 
January 2014, with 10,000 ML of regulated water allocations sold through a tender process in the Gwydir catchment, 
NSW. The CEWH made the decision to sell part of its allocation in the Gwydir because the local floodplains required 
a drying phase after consecutive wet years, and the CEWH had sufficient water in its accounts to sell some allocation 
without affecting its ability to meet current and foreseeable future environmental requirements. Proceeds from the sale 
are quarantined in the Environmental Water Holdings Special Account until such time as a water acquisition is identified 
that would meet an identified environmental objective within the Murray–Darling Basin. 

In March 2014, the CEWH conducted a further trade in the Peel catchment, NSW, selling 340 ML of regulated water 
allocations through a tender process. The water was sold as it was not required for the remainder of 2013–14 water year 
and there was no carryover available with these entitlements. The water was not required because consecutive years of 
high flows in the Peel had led to a priority in 2013–14 for low flows. These low flows were being met by storage releases 
to supply consumptive demands.
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Monitoring and reporting

Overview

The Water Act 2007 requires the MDBA to measure, monitor and record the amount and quality of water resources 
and the condition of water-dependent ecosystems in the Murray–Darling Basin. As required by Schedule E of the 
Murray–Darling Basin Agreement, the MDBA produces an annual Water Audit Monitoring Report. It provides a broad 
picture of compliance with the scheduled caps, water availability through allocations, surface water use, groundwater 
use, storage losses, water trading and a climatic overview for the water year. The MDBA also produces The Living Murray 
Annual Watering Report which outlines environmental watering activities under The Living Murray program.

On behalf of the Basin governments, the MDBA coordinates the Sustainable Rivers Audit (SRA) – an initiative of the 
Basin governments for the comprehensive assessment of river health in the Murray–Darling Basin. The SRA is overseen 
by the Independent Sustainable Rivers Audit Group (ISRAG) and provides a scientifically robust assessment of ecological 
health based on observations of fish, macroinvertebrates, vegetation, physical form and hydrology. The SRA provides 
three-yearly ‘report cards’ on river ecosystem health for each of the 23 valleys in the Basin. The results of the SRA 
influence a range of other programs undertaken by the MDBA and provide important baseline data for assessing the 
impact of environmental watering. 

The MDBA also conducts intervention monitoring as part of The Living Murray program to quantify relationships between 
watering activities and ecological responses at the icon site scale. The Living Murray Environmental Watering Group considers 
proposals about monitoring activities to be funded before each water accounting year begins. Monitoring is undertaken by the 
MDBA and Basin states and focuses on fish, birds and vegetation, which provide a good indication of the overall ecological 
health of the icon sites. Reporting on monitoring activities occurs through annual icon site synthesis reports.

The CEWH has responsibilities under the Water Act to produce an annual report on the management of Commonwealth 
environmental water. The report must include information on how the Commonwealth environmental watering activities 
have contributed to the environmental objectives of the Murray–Darling Basin Plan. The support this, the CEWO released 
its MERI Framework in May 2012. The framework articulates the approach to monitoring and evaluation for the use of 
Commonwealth environmental water. 

The CEWO has been monitoring the environmental response of Commonwealth environmental water delivery since 
2010 in the Murrumbidgee, Edward-Wakool, Lower Murray and Goulburn-Broken river systems. To date, monitoring 
has focused on the short-term (annual) response of selected watering actions to demonstrate environmental outcomes, 
adaptively manage water holdings and inform annual water use planning. 

The CEWO publishes all scientific monitoring reports and releases ‘outcome reports’ annually, which summarise 
environmental watering activities, total volumes delivered and outcomes across Basin catchments. Information related 
to Commonwealth environmental water availability and use including total volumes delivered is released publicly on the 
Commonwealth Environmental Water website and updated monthly. 

Recent developments

In 2012, the ISRAG submitted the second in its series of three-yearly reports – the Sustainable Rivers Audit 2 (SRA2) 
– to the Murray–Darling Basin Ministerial Council. It presented reports cards on river ecosystem health for the period 
2008–10. SRA reporting can now describe trends from one audit to the next; but as the data for the SRA2 was collected 
during the severe Millennium Drought, the results cannot be directly compared with the initial SRA. More data was 
collected for the wetter period of 2011–13 to inform future analysis and reporting and should provide a wider range of 
baseline conditions to support knowledge of natural variability across the Basin. 

During 2012–13, intervention monitoring for environmental management actions implemented under The Living 
Murray program was focused on monitoring the impact of fishways on fish populations, monitoring the direct 
impacts of watering actions at icon sites and addressing key information gaps on the ecological response to works 
intervention. In 2013–14, intervention monitoring will focus on the ecological responses to the commissioning of 
works at Mulcra Island (part of the Chowilla Lindsay-Wallpolla icon site) and Hattah Lakes (see Box 2).
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The Basin plan includes a monitoring and evaluation program that sets out principles that must be used by the MDBA, 
CEWH and the Basin states. These principles stipulate that monitoring, evaluation and reporting should be timely, 
efficient, cost-effective, consistent and relevant, and inform adaptive management. 

The CEWO updated its MERI Framework in June 2013 for consistency with the requirements of Basin plan. The CEWO 
is transitioning to five-year monitoring and evaluation projects starting in 2014–15 as part of the Long Term Intervention 
Monitoring (LTIM) project, which will measure the environmental response to watering in seven selected areas located in 
catchments where about 90 per cent of Commonwealth environmental water is held. This project is a key element of the 
CEWH’s response to the requirements of the Water Act 2007, as well as the Basin plan, because it aims to evaluate the 
contribution of Commonwealth environmental water to the Basin plan’s environmental objectives at both the Basin and 
area scale. 

Each of the seven individual projects under the LTIM have been designed and will be implemented over five years by 
a consortium of agencies involved in environmental planning and delivery in each area, including research institutions, 
state governments, and regional natural resource management agencies. 

Evaluation and improvement

Overview

The monitoring programs described above – including activities undertaken by the MDBA in relation to the SRA and 
The Living Murray, and the CEWH in relation to the use of Commonwealth environmental water – are used to inform 
adaptive management decisions for future watering actions.

Ecological response monitoring undertaken since 2010 in the Murrumbidgee, Edward-Wakool, Lower Murray and 
Goulburn catchments has been used to assess the effectiveness of Commonwealth environmental water management 
in achieving the environmental objectives for those catchments. 

Recent developments

In accordance with the Basin plan’s monitoring and evaluation program, the MDBA is preparing a Basin Plan Evaluation 
Framework and Plan. The framework will guide evaluation of the Basin plan’s effectiveness against its objectives, 
outcomes and targets, including its environmental objectives and outcomes. 

The CEWH’s MERI Framework and LTIM project will help measure ecological responses to environmental watering 
actions across the Basin. This will inform future annual watering plans and longer-term portfolio management plans 
and assist the CEWH to evaluate its contribution to achieving the objectives set out in the Basin plan’s Environmental 
Watering Plan. 

Short-term ecological response monitoring continues to be implemented in the Southern Connected Basin 
(Murrumbidgee, Edward-Wakool, Lower Murray and Goulburn catchments) and helps inform the CEWH’s annual 
water use planning for those catchments. 

Governance

Overview

The MDBA coordinates The Living Murray program on behalf of Commonwealth and state governments and prepares 
annual watering plans. Watering actions and approved environmental works and measures under this program are 
delivered by CMAs and state agencies.

Water recovered for the environment by the Australian Government under the SRWUIP is managed by the CEWH. 
Under the Water Act, the functions of the CEWH are to be performed for the purpose of protecting or restoring the 
environmental assets of the Basin so as to give effect to relevant international agreements, including the Ramsar 
convention. 



National Water Commission | Australian Environmental Water Management: 2014 Review | Appendix 1: Jurisdictional reviews 5656

AU
STR

ALIAN
 G

O
VER

N
M

EN
T

Water held by the Commonwealth in the Basin must be managed in accordance with the Basin plan’s Environmental 
Watering Plan and principles to be applied in environmental watering. The CEWH must also manage Commonwealth 
environmental water consistently with Basin plan’s environmental objectives and with the Basin-wide environmental 
watering strategy, once developed. The CEWH must also give regard to the Basin annual environmental watering 
priorities and to the water quality and salinity targets for managing water flows. 

The CEWH relies on an extensive network of Commonwealth, state, regional and local stakeholders to support the 
planning, delivery and monitoring of watering actions within the Murray–Darling Basin. CEWO works through existing 
state frameworks and community-based networks where possible to avoid duplication and assist with coordinating 
the use of state and Commonwealth water. CEWO develops and manages watering actions in cooperation with state 
agencies, environmental water managers, local groups (such as CMAs, natural resource management boards and 
environmental water advisory groups), river operators, Indigenous groups, landholders and the CEWH’s Environmental 
Water Scientific Advisory Panel.

Recent developments

All Basin jurisdictions have now signed the Intergovernmental Agreement on Implementing Water Reform in the 
Murray–Darling Basin (2013). This agreement provides for Commonwealth financial support to the Basin states 
and sets out the implementation obligations of the signatories. The MDBA has also entered into an Implementation 
Agreement with Basin states and the CEWH, which covers responsibilities, timelines and arrangements for transitioning 
to full implementation of the Basin plan. The Implementation Agreement establishes the Basin Plan Implementation 
Committee, an inter-jurisdictional high-level forum to monitor, review and make decisions relevant to implementing 
the Basin Plan. A number of subsidiary working groups have also been established covering water resource planning, 
environmental water, water trade and monitoring and evaluation.

The National Water Commission released its initial report on the implementation of the Murray–Darling Basin Plan in 
March 2013 in accordance with the requirements of Part 3 of the Water Act 2007. Given the Basin plan commenced 
in November 2012, there was insufficient activity or reporting to allow an audit at the time. The initial report informs 
stakeholders about the Basin plan’s requirements and priority actions for implementation. 
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Australian Capital Territory

Introduction

As Australia’s smallest jurisdiction, climate is relatively consistent across the ACT compared with other jurisdictions 
(which can be highly variable between regions). The ACT has a relatively dry, continental climate with warm to hot 
summers and cold winters. The annual rainfall average is 616 mm and is relatively evenly distributed throughout the 
year, although monthly rainfall totals are generally higher for the spring months. While the rainfall average is more 
than 600 mm, the ACT experiences a variable climate with both extended dry periods and very occasional flooding.

Given its predominantly urban environment, water management is primarily focused on urban water demand and public 
amenity. Many of the ACT’s lakes and streams are highly modified due to changes in land use, streamflow diversions 
and stormwater discharges. Despite this, there are examples of environmental water considerations to support ecological 
values and amenity in urban areas. Releases are made from major storages for environmental purposes, consistent 
with the ACT’s Environmental Flow Guidelines (2013). These guidelines identify and set environmental objectives for all 
ACT water resources. Water allocated for consumptive purposes must be managed in a manner that gives effect to the 
environmental objectives. 

The ACT’s major rivers include the Murrumbidgee, Molonglo, Queanbeyan and Cotter. Given the ACT’s location, 
water resources are largely shared with NSW and the ACT supplies water to Queanbeyan for urban use. Canberra is 
the largest city in the Murray–Darling Basin and all rivers and creeks in the ACT drain to the Murrumbidgee River, 
which joins the Murray River. The ACT is party to joint arrangements for sharing and managing water resources through 
the Murray–Darling Basin Agreement. The ACT has also committed to giving full effect to the Murray–Darling Basin Plan 
as a signatory to the Intergovernmental Agreement on Implementing Water Reform in the Murray–Darling Basin. 

Environmental water management arrangements

Legislative and policy overview

The Water Resources Act 2007 (WRA 2007) sets out the statutory framework for water management in the ACT and 
provides for NWI-consistent water allocation and planning. The WRA 2007 includes provisions for environmental flows, 
water access entitlements, licensing for bore drilling and farm dams and compliance and enforcement. Water sharing 
in the ACT is prescribed by disallowable instruments, which are subordinate to the WRA 2007. The Water Resources 
(water management areas) determination outlines the ACT’s water management areas. In setting water management 
areas, groundwater and surface water is considered as the same resource. 

The Water Resources (water available from areas) determination specifies the volumes of water available for taking from 
surface water and groundwater in each management area. This instrument also states the environmental allocation, 
specified as a volume, for each water management area. 

The water sharing instruments are supported by a water management plan, Think Water, Act Water (2004) which is 
the policy document that aims to secure long-term water supplies for consumptive and environmental needs. 
It includes cooperative arrangements for government, industry and community to implement a series of actions aimed 
at securing water supply, protecting and improving ecological values and improving the amenity of urban areas. 
Specific environmental flow objectives are not included in the Think Water, Act Water policy, however it refers to the ACT’s 
Environmental Flow Guidelines for measures to identify and manage water for aquatic ecosystems. 

The Environmental Flow Guidelines are also a disallowable instrument under the WRA 2007. The guidelines specify 
water required to adequately maintain the health of aquatic ecosystems and sets out the volumes and timings of 
environmental flows for all water bodies in the ACT, including groundwater resources. 

The Territory Plan (2012) guides planning and development in the ACT and requires that planning be guided by 
the principles of ecologically sustainable development. It prohibits land and water uses that would impact on the 
sustainability of identified environmental water use values. It also emphasises the need to integrate water management 
with environmental management, particularly for achieving water quality outcomes. 
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The Environment Protection Act 1997 regulates any activity that may be harmful to the environment. The Nature 
Conservation Act 1980 – together with the ACT Nature Conservation Strategy 2013–23 –supports the conservation 
of native species, communities and habitats essential to the protection of the wellbeing of aquatic habitats. The strategy 
is implemented by several action plans that support the management and monitoring of specific threatened species 
and ecological communities. 

Table A2: Australian Capital Territory environmental water management framework

Legislation Statutory instrument Management plan Responsible agencies

Water Resources Act 2007 Water Resources 
(water management areas) 
Determination 2007 (No 1)

Water Resources 
(water available from areas) 
Determination 2007 (No 1) 

Water Resources 
Environmental Flow 
Guidelines 2013

Think Water, Act Water 
2004

Environment and 
Sustainable Development 
Directorate 

Planning and 
Development Act 2007

ACT Territory Plan Environment and 
Sustainable Development 
Directorate 

Environment Protection 
Act 1997

Environmental Protection 
Authority

Nature Conservation 
Act 1980

ACT Nature Conservation 
Strategy 2013–2023

Aquatic Species and 
Riparian Zone Conservation 
Strategy 2007

Environment and 
Sustainable Development 
Directorate

Planning

Overview 

The ACT’s water management plan, Think Water, Act Water, covers the entire ACT and combines general and specific 
outcomes for all water managed in the region. The plan confirms the goals identified in the WRA 2007 and identifies 
more detailed actions for long-term water resource management.

The ACT’s Environmental Flow Guidelines provide statutory provision for environmental flows in all water resources in 
the ACT, including rivers, streams, dams, lakes and groundwater. The guidelines identify four different water ecosystem 
types in the ACT: natural ecosystems, water supply catchments, modified ecosystems and created ecosystems. 
Objectives and strategies are set on the basis of these categorisations and generic water regime requirements are 
determined for each type of water ecosystem based on scientific assessments. Specific objectives are also set for 
individual reaches within water supply catchments during drought periods. 

Environmental outcomes are achieved by managing how water can be extracted or through releases from reservoirs or 
dams as managed by the water utility. The guidelines specify water releases that are to be made from dams to deliver 
specific components of the natural flow regime. The required releases are based on scientific assessment of the flow 
regime needed to maintain spawning of native fish and protect critical habitats. 

Baseflows are protected through prevention of surface water extraction when minimum flow thresholds are reached and 
ensuring extraction rates do not exceed the flow rate. Groundwater extraction is limited to 10 per cent of the recharge rate, 
recognising the contribution of groundwater discharge to maintaining surface flows. Water extraction is also managed to 
protect higher flow components for sediment reduction and maintenance of channel structure. Riffle, pool and channel 
maintenance flows are protected by limiting extraction to 10 per cent of the volume of flows exceeding the 80th percentile. 
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Recent developments

Think Water, Act Water identified that the Environmental Flow Guidelines, originally developed in 1999, should be 
reviewed to reflect new knowledge, with particular reference to the scientific assessment of environmental flow 
requirements in the Cotter catchment undertaken by the Cooperative Research Centre for Freshwater Ecology. 
The guidelines have since been reviewed and updated in 2006 and more recently in 2013.

The 2013 guidelines encompass the following changes:

• additional guidelines for the use of hydrological data to inform water managers more efficiently

• better alignment of the performance monitoring program with ecological objectives

• targeted compliance and performance monitoring to better inform the adaptive management cycle.

In July 2013, the ACT Government reviewed the Think Water, Act Water policy and released the draft ACT Water Strategy 
for public consultation. Once finalised, it will replace Think Water, Act Water as the ACT’s long-term water management 
policy. The draft ACT Water Strategy identifies three broad themes for water management in the ACT:

• environmental water and urban waterways

• water supply and meeting demand

• people, public health and recreation.

The desired outcome under the environmental water theme is well managed, functioning aquatic ecosystems that 
protect ecological values and contribute to the liveability of the ACT community. 

The ACT Nature Conservation Strategy 2013–2023 commenced in November 2013 and builds on the original 1997 
strategy that put in place frameworks to manage ecological threats to biodiversity and aquatic ecosystems. The new 
strategy will guide future planning of the ACT’s open spaces, rural areas, urban areas, riverine corridors and nature 
reserves, as well as investment of funding and resources in nature conservation. It identifies that action plans be 
developed, implemented and reviewed for the protection of threatened species and communities. 

The Aquatic Species and Riparian Zone Conservation Strategy ‘Ribbons of Life’ is an action plan for managing species 
that occur in ACT rivers and riparian zones that are declared threatened under the Nature Conservation Act 1980. 
Originally released in 2007, this strategy was reviewed in 2010 and 2013, identifying priority activities for improving 
water flow and native fish and plant populations, and reducing erosion and invasive weeds in the longer term.

Implementation

Overview

There are no held environmental water entitlements in the ACT. Environmental water requirements specified in 
the Environmental Flow Guidelines are delivered through a rules-based approach. Water entitlements are required 
for the taking of water from rivers or groundwater and conditions on these entitlements ensure compliance with 
the environmental water requirements. The Environmental Protection Authority (EPA) is responsible for assessing 
compliance with licence conditions. 

Environmental water requirements are also applied through releasing special-purpose flows from storages. For example, 
releases are made from Cotter Dam at appropriate times to encourage fish spawning. In urban lakes, drawdown is 
limited to a maximum of 0.2 m to protect important aquatic plants. 
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Recent developments 

The draft ACT Water Strategy specifies that an implementation plan will be developed to assign targets, tasks, timelines 
and priority actions for achieving stated outcomes. Strategies identified for improving river and environmental flow 
outcomes include:

•	 formalising catchment management and water management arrangements under an agreed governance structure 
and harmonising ACT water legislation, regulations and policies with national standards 

•	 planning for multiple water objectives by adopting risk- and value-based approaches including flooding and 
floodplain management, stormwater, water sensitive urban design, water quality and water quantity 

•	 restoring and managing natural drainage systems and protecting ecosystem health. 

It is intended that the implementation plan will be included in the finalised ACT Water Strategy due for release in late 2014. 

Monitoring and reporting

Overview

The WRA 2007 requires a continuous program of assessment to be in place to ensure monitoring is regularly conducted. 
There is a network of surface water level and flow stations and groundwater monitoring bores in areas of high demand. 
Biological and water quality monitoring networks are also in place. The EPA monitors compliance with licence conditions. 

The Environmental Flow Guidelines specify requirements for a monitoring and assessment program to confirm the flow 
requirements of local aquatic biota and ecological processes, and to determine if the indicators and ecological objectives 
nominated in the guidelines are appropriate. 

Regular monitoring and reporting demonstrates the ACT has made progress towards the Think, Water, Act Water 
objective of protecting water in ACT rivers, lakes and aquifers to maintain and enhance environmental, amenity, 
recreation and designated use values and to protect the health of people in the ACT and down river. The annual ACT 
water report publishes information on the state of water resource management in the ACT, including water quantity and 
quality and ecosystem condition assessments.

The EPA conducts a compliance program to monitor volumes extracted by licensed extractors. Environmental water 
delivery is monitored through assessing compliance and licence conditions. Flow stations are present throughout the 
ACT to provide flow-level information and for use in compiling monitoring data. 

Recent developments 

The 2013 Environmental Flow Guidelines include a monitoring and assessment framework that identifies how achievement 
of ecological objectives will be assessed. This will occur through the continuation of the existing licence-based monitoring 
that occurs in water supply catchments, and through the ongoing biological and water quality monitoring program in other 
catchment types. The framework also recognises knowledge gaps that will not be addressed by the existing programs and 
identifies where additional research is needed to evaluate the effectiveness of the guidelines. A research program has not 
yet been developed, but areas recommended for consideration are:

•	 investigation of the effectiveness of baseflows and flooding flows at protecting ecological objectives

•	 review of the appropriateness of the ecological indicators in representing ecological outcomes

•	 refinement and elaboration of ecological objectives being maintained by environmental flows

•	 evaluation of the effectiveness of the drawdown limit in urban lakes and ponds at protecting their aquatic ecosystems.

The 2013 Environmental Flow Guidelines include a framework for developing a comprehensive environmental flows 
monitoring and assessment program. Monitoring requirements and research needs are outlined for different ecosystems 
and flow components including water supply catchments, modified and created ecosystems, groundwater and baseflows.

The draft ACT Water Strategy identifies strategies and actions needed to continue to support environmental flow 
requirements. Monitoring and meeting environmental flow requirements is identified as a key activity for achieving 
better river health and environmental flow outcomes. 
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Evaluation and improvement

Overview

The ACT’s Environmental Flow Guidelines are reviewed every five years and adjustments are made based on scientific 
assessments and community consultations. The review cycle ensures data and information received from monitoring is 
used to inform timely adaptive management of environmental flows. A review of the guidelines may be conducted earlier 
if evidence indicates more immediate changes may be needed. 

Recent developments

A complete review of Think Water, Act Water was undertaken in 2012 and this has informed the development of the draft 
ACT Water Strategy. The review concluded that Think Water, Act Water was largely successful in meeting the ACT’s water 
needs during a period of severe drought, but that new strategies as well as continued commitment to existing strategies 
were needed to secure water supply into the future. Noted achievements delivered under Think Water, Act Water that 
relate to environmental water management include:

• the quality of water leaving the ACT is comparable with the quality of water entering the ACT

• Environmental Flow Guidelines reviewed in 2011 with updated guidelines released in 2013

• the development of a catchment management framework for the ACT has begun.

The 2013 Environmental Flow Guidelines were updated using scientific knowledge gained during the period 2006–11.

The 2013 draft ACT Water Strategy adopts a 30-year planning horizon with a review cycle of five years to maintain 
relevance. The strategy will require reports every two years to assess the implementation plan’s effectiveness. 

Governance

Overview

The EPA (within the Environment and Sustainable Development Directorate portfolio) is responsible for administering 
and implementing the WRA 2007, including its subordinate Environmental Flow Guidelines.

Since 2004, the ACT has adopted a cap on water diversions under the Murray–Darling Basin Agreement. The cap 
will apply until 2019, when it will be replaced by the SDLs set under the Murray–Darling Basin Plan. The current cap 
on diversions applies only to surface water and is based on historic use, not on what is sustainable. The WRA 2007 
provides for sustainable water use by ensuring that 55 per cent of water flows through the ACT and is not available 
for consumptive use. 

Recent developments

The revised Murray–Darling Basin Plan establishes SDLs for both surface and groundwater in the ACT. These limits 
do not include provisions for future growth in population and as such the draft ACT Water Strategy identifies that a 
mix of policy responses will be required to meet future demand through further improvements in water use efficiency 
and participating in water markets. 

Recognising the management of water in the ACT involves multiple agencies and needs to be considered as part 
of the broader management objectives for the Murray–Darling Basin, the draft ACT Water Strategy identifies that 
coordinated catchment and water management arrangements need to be formalised under an agreed governance 
structure. The draft strategy aims to build on the cross-border water supply and management agreements that have 
been established between the ACT, NSW and Commonwealth governments through actions that were guided by the 
Think Water, Act Water plan. 
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New South Wales

Introduction

New South Wales has a diverse range of regulated and unregulated surface water and groundwater resources, and 
covers 56 per cent of the area of the Murray–Darling Basin. NSW supports a wide variety of land uses with agriculture 
being the most common. Most of the state’s irrigated land is located in the Murray–Darling Basin with livestock, grain, 
fruit, vegetables and cotton production the dominant land uses. 

Extreme droughts and floods occur regularly across NSW and rivers have historically had highly variable flow. 
Rainfall across the state ranges from as low as 176 mm annually in some western areas up to 1737 mm annually in 
the north. On the western slopes of the Great Dividing Range, where the headwaters of the River Murray catchment 
are formed, rainfall is high relative to the arid zones further west. The impacts of climate change are expected to 
increase evaporation and alter rainfall patterns and the levels of run-off, leading to further changes in the flow regimes 
of rivers and potentially affecting aquatic ecosystem health. Within this context, there are strongly competing demands 
for water between high-value conservation areas, productive industries, cultural and societal amenity, as well as high 
demand from urban areas.

About 4.5 million hectares, or six per cent of NSW, is covered by wetlands. Since 2005 the Office of Environment 
and Heritage has acquired about 200,000 hectares of wetlands across NSW in the Murray, Darling, Murrumbidgee, 
Macquarie and Gwydir catchments. These lands have been added to the NSW reserves system, a means of providing 
wetlands with long-term protection. In 2010, the river red gum wetlands in Millewa Forest on the River Murray were 
declared a national park in recognition of their status as an international wetland of significance under the Ramsar 
convention. About 19 per cent of coastal wetlands and seven per cent of inland wetlands are managed within reserves 
in NSW. 

Environmental water management arrangements

Legislative and policy overview

The Water Management Act 2000 (WMA 2000) establishes the statutory framework for managing environmental water in 
NSW consistent with the NWI water allocation and planning provisions. It recognises two classes of environmental water: 
planned environmental water and adaptive environmental water.

Planned environmental water is that committed for fundamental ecosystem health at all times, and may not be taken or 
used for other purposes. It is established in statutory water sharing plans (WSPs) that can cover all, part of, or multiple 
water management areas, and apply to regulated rivers, unregulated rivers and/or groundwater. WSPs establish rules for 
sharing water between the environment and water users, as well as between different types of water users. In addition, 
WSPs for most regulated rivers include an environmental contingency allowance (ECA), which is a volumetric entitlement 
available to be released from a specified storage to achieve environmental outcomes. The volume of water available 
under an ECA is not held as an ongoing water licence but is subject to the same available water determination as other 
entitlement holders. NSW has 74 WSPs covering 95 per cent of extracted water. WSPs cover the entire Murray–Darling 
Basin region of NSW; the remaining five per cent are in preparation and mostly cover coastal areas.

Adaptive environmental water refers to water access licences that are purchased and/or held for an environmental 
purpose, supported by a statutory water use plan. For example, in 2005 the NSW Government established the NSW 
RiverBank environmental fund to buy water for the state’s most stressed and valued inland rivers and wetlands for 
five years up until 2011. The NSW Office of Environment and Heritage (OEH) prepares annual environmental watering 
plans to guide environmental water management and operations. These plans help to define the requirements of 
water-dependent assets and prioritise the use of environmental water use within an area.
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The NSW Wetlands Policy promotes the sustainable conservation and management of NSW wetlands. It provides a 
set of guiding principles that all NSW Government agencies will adopt, and all stakeholders can refer to when making 
decisions on wetlands management and conservation. The policy recognises that there are several Acts which can 
help to protect wetland values such as the Threatened Species Conservation Act 1995, Environmental Planning and 
Assessment Act 1979 and Native Vegetation Act 2003, Fisheries Management Act 1994, as well as the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. The policy recognises that one of the most important 
principles for effectively managing and protecting wetlands is ensuring adequate watering regimes. This is being achieved 
through WSPs, water recovery and purchase and environmental water management planning to guide the use of adaptive 
environmental water.

Major concerns over protecting groundwater-dependent ecosystems emerged in the late 1990s, instigating the 
production of the Groundwater Dependent Ecosystem Policy in 2002. This policy defines groundwater-dependent 
ecosystems, related values and threats, legislation underpinning their protection and the policy implementation 
framework to protect these assets. More recently, in 2012 the NSW Office of Water (NOW) released a risk 
assessment guideline for groundwater-dependent ecosystems that provides the methods for spatially identifying 
groundwater-dependent ecosystems and assessing the ecological risk they face. This allows NOW to accurately 
map these assets and for adequate distance rules and other protection rules to be incorporated into the WSPs. 

In 2012, NSW also released an Aquifer Interference Policy that defines the regime for protecting and managing the 
impacts of aquifer interference activities, including environmental impacts. The policy includes assessment criteria for 
impacts on watertable levels, water pressure and water quality that may affect water supply bores, groundwater-dependent 
ecosystems or groundwater-dependent culturally significant sites. 

Table A3: New South Wales environmental water management framework

Legislation Statutory instrument Implementation plan Responsible agencies

Water Management 
Act 2000

Water Sharing Plan Office of Water

Office of Environment and 
Heritage (for adaptive 
environmental water) 

Environmental Water 
Use Plans

Office of Environment 
and Heritage

Environmental Planning 
and Assessment Act 1979 

Aquifer Interference 
Policy 2012

Office of Water

Planning

Overview

Two approaches are used for developing WSPs in NSW. The ‘macro’ planning approach is applied to lower-risk water 
resources, and is more reliant on general principles and rules. Each macro plan covers a large river basin or a particular 
type of aquifer within a river basin. For high-use river and groundwater systems a more intense, locally specific approach 
is used whereby WSPs are developed for a specific subcatchment, regulated water source or groundwater resource. 
Groundwater and unregulated water sources are now being merged with their respective macro WSP areas as plans 
are replaced.

Water-dependent ecosystems and their environmental water requirements are identified and described in assessments 
associated with the development of WSPs. For macro WSPs, an assessment of relative in-stream values of river 
subcatchments within the plan area is used and environmental objectives are consistent with the WMA 2000. 
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Environmental flow rules in WSPs are designed to limit extraction so that the major share of available water is protected 
for environmental purposes. WSPs across NSW preserve between 56 and 80 per cent of the average annual water 
available for the environment. Environmental flow rules attempt to replicate natural flow patterns or events and are based 
on 12 broad river flow objectives that were developed in 1999. The actual environmental flow rules used in WSPs will 
vary depending on which of the objectives are considered most important for the relevant valley. The scientific methods 
by which environmental water requirements are determined are published. 

WSPs for unregulated rivers typically provide for environmental flows through commence and cease-to-pump rules. 
WSPs for regulated rivers include rules on the timing of releases from storages, and the volume of flows required at 
specific sites. 

Where NSW holds water entitlements for environmental use, statutory adaptive environmental water use plans have 
been prepared to identify key water-dependent assets and watering priorities. These plans have been prepared for the 
Gywdir, Macquarie, Lachlan and Murrumbidgee valleys – which are targeted for environmental watering under the NSW 
RiverBank program. The statutory adaptive environmental water use plans link directly to the objectives of the WSP for 
the relevant valley. 

In addition to the adaptive environmental water use plans, annual environmental watering plans are prepared to 
outline priorities for how environmental water may be used for the coming water year under a range of possible climate 
and water availability scenarios. These plans consider the use of adaptive (held) environmental water and the ECAs 
provided under WSPs. Environmental water advisory groups have been established for the Gwydir, Lachlan, Macquarie, 
Murray and Murrumbidgee valleys to provide advice about how the ECAs and other sources of adaptive environmental 
water should be used. 

WSPs that apply to groundwater include provisions to ensure a proportion of the average annual recharge is reserved for 
environmental purposes. In high conservation areas such as national parks, 95 to 100 per cent of the average annual 
recharge is reserved for the environment. In addition, there are provisions in the WMA 2000 that allow restrictions 
on pumping at certain times to limit drawdown and minimum distances between bores and groundwater-dependent 
ecosystems to be set. 

Recent developments

Since the 2012 environmental water management review, NSW has finalised 17 additional WSPs. More recent plans are 
establishing a combination of rules that better maintain environmental water requirements under a range of flow regimes. 

In addition to the planned environmental water arrangements within WSPs, NSW continues to manage adaptive 
(held) environmental water entitlements acquired under the NSW RiverBank and Rivers Environmental Restoration, 
NSW Wetland Recovery and The Living Murray programs. Annual environmental watering plans for the Gwydir, 
Macquarie, Lachlan, Murrumbidgee and Murray and Lower Darling valleys where environmental water is held are 
released annually and are available for 2013–14. The annual environmental watering plans consider all potential 
sources of environmental water, including ECAs under relevant WSPs, and environmental water acquired through 
NSW RiverBank, The Living Murray and CEWH. They identify opportunities for coordinated environmental watering 
activities under a range of water availability scenarios based on antecedent conditions. 

The Murray–Darling Basin Plan requires each state in the Basin to prepare annual environmental watering priorities 
which outline how environmental water may be used in the coming year, depending on ecological and climatic factors 
and water availability. To meet this requirement, NSW has derived priority statements for 2013–14 from its annual 
environmental watering plans.

To support the integrated management of wetland systems, adaptive environmental water management plans have been 
released for the Macquarie Marshes and Gwydir wetlands. These plans provide a link between environmental water use 
plans, catchment action plans and other natural resource management activities undertaken by government agencies. 
They outline the land and water management issues that need to be addressed to support environmental values. 
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To optimise the use of Commonwealth environmental water held in NSW unregulated rivers, proposed shepherding 
arrangements were released for consultation in July 2012 in accordance with a memorandum of understanding between 
the NSW and Australian governments. The proposed arrangements allow the volume of water that could have been 
taken under an unregulated water access licence to be calculated and, after consideration of losses, made available 
at a downstream location so that it can be delivered to high-priority environmental assets. Implementation is subject 
to further agreement between the NSW and Australian governments and would require several legislative changes, 
including to the Murray–Darling Basin Agreement and WMA 2000. Changes are needed to allow the transfer of water 
between water sources and establish accounting arrangements for shepherded water. NOW was able to implement 
water shepherding trials in the Barwon-Darling River in 2009–10 while the relevant WSP for the Lower Darling 
regulated water source was suspended under drought conditions.

Implementation

Overview

In NSW, environmental water regimes are largely implemented through rules specified in WSPs including water sharing 
rules, infrastructure operating rules, extraction limits on licences and water trading rules. Some rules specified in early 
WSPs for unregulated rivers were not implemented and this reflects the move towards less intensive management of 
lower-risk resources through the macro planning approach. Some WSPs for regulated water sources were suspended 
during the Millennium Drought to enable critical water planning arrangements to be implemented. 

In major regulated rivers in the Murray–Darling Basin, the use of adaptive environmental water to achieve environmental 
outcomes is also significant. Annual environmental watering plans outline several water use options based on varying 
degrees of water available and decisions are made based on where target outcomes can be best achieved. 

The CEWH and MDBA (under The Living Murray initiative) have both held environmental water entitlements in several 
rivers in the NSW portion of the Murray–Daring Basin. While those entitlements are managed in accordance with 
arrangements established by the CEWH and under The Living Murray program, the delivery of environmental water is 
coordinated with the NSW OEH and water service manager (State Water). The OEH manages environmental holdings 
acquired under the NSW RiverBank program as prescribed under its statutory adaptive environmental water use plans 
and the rules in the WSPs for the relevant water source. 

Recent developments

As at October 2012, NSW environmental water holdings stood at 359 GL, including 221 GL through The Living 
Murray, 9 GL through the NSW Wetland Recovery and 129 GL through the NSW RiverBank and Rivers Environmental 
Restoration programs. The NSW RiverBank and Wetland Recovery programs were completed in 2011. Water acquired 
though these programs will continue to be used in accordance with the adaptive environmental water use plans that 
were prepared for the Gwydir, Macquarie, Lachlan and Murrumbidgee valleys as part of these programs. 

The audit of implementation of the 31 water plans that began in 2004, for the period 2009–12, identified that many of the 
provisions for planned environmental water in plans for regulated water sources were not implemented or only partially 
implemented. Under the critical water planning process that operates while plans are suspended, the focus was on 
the delivery of water to meet critical human needs (i.e. town water supplies, domestic and, in some instances, stock) 
and environmental water was only provided opportunistically. Implementation of the planned environmental water provisions 
was also affected by operational constraints and information gaps. Provisions for planned environmental water have been 
successfully implemented in recent years with the recommencement of several suspended plans in late 2011. 
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Monitoring and reporting

Overview

The water monitoring regime in NSW is based on an extensive network of surface water level and flow stations and 
groundwater bores, together with models for the regulated rivers and major aquifer systems. 

Although WSPs specify that monitoring of the performance indicators is the responsibility of the Minister, they generally 
do not include specific monitoring arrangements. Assessment of the effectiveness of environmental water provisions in 
WSPs has relied on ongoing statewide monitoring activities including the Integrated Monitoring of Environmental Flows 
(IMEF) and unregulated rivers monitoring programs.

The IMEF program to assess ecological responses to environmental flow rules in regulated rivers was established in 1997. 
It has delivered project-based monitoring to assess the relationships between flow regime and ecosystem processes and 
assess ecological responses to specific flow events targeted by environmental flow rules. The results of these projects have 
been used to assess the likely long-term effects of environmental flow rules and inform adaptation of environmental flow 
rules in WSPs.

In unregulated rivers, where knowledge of hydrology and water extraction regimes is more limited, monitoring to assess 
whether the environmental objectives in WSPs are being achieved has been based on comparing the ecological condition 
of sites affected by extraction with reference sites not influenced by extraction. Conceptual models inform the selection of 
ecological attributes that can be used as indicators to assess the benefits of environmental flow rules. 

NOW prepared a series of environmental flow response and socio-economic monitoring progress reports that summarised 
activities undertaken in the previous water year for a river valley and provided an interim assessment of whether environmental 
outcomes were being achieved. Reports were released publicly for 12 river valleys throughout 2009–11.

Recent developments

Recognising that statewide regulated and unregulated river monitoring programs do not necessarily deliver against the 
specific performance indicators in WSPs, the development of a single monitoring and modelling program was initiated 
to provide ecological response monitoring more targeted to the specific ecological performance indicators in WSPs. 
The Water Sharing Plan Ecosystem Performance and Assessment Strategy was prepared in 2012–13 to replace the 
existing regulated and unregulated river monitoring programs.

The WMA 2000 requires that WSPs be audited regularly, at intervals of not more than five years, to determine whether the 
plan’s provisions are being implemented. An audit report for the period 2009–12 was released in June 2013 and describes 
which plan rules were successfully implemented, including those designed to achieve environmental objectives. 

Environmental flow response and socio-economic monitoring progress reports have not been released since 2011. 
Environmental water management activities and outcomes for adaptive environmental water are reported annually 
and the 2011–12 and 2012–13 reports are publicly available. 

Evaluation and improvement

Overview

WSPs in NSW expire after 10 years. The NSW Natural Resource Commission prepares a report between years five and 
10 of the term of each WSP to assess its contribution to state natural resource management standards and targets and 
to assess whether changes to the provisions of the plan are necessary. Based on that report, a WSP can be extended in 
its current form or a new plan can be made. 

The OEH undertakes annual reviews of adaptive environmental water management and watering activities, focusing mainly 
on procedure and the outcomes achieved from watering. Such reviews are used to inform annual environmental watering 
plans in subsequent years. The NSW RiverBank business plan specifies the monitoring program, evaluation and report 
required to provide both the NSW Government and the public with a means by which to gauge the program’s success. 
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Recent developments

NOW is in the process of developing an evaluation framework to assess the effectiveness of WSPs. This will support the review 
of 31 WSPs that are due to expire in 2014. The Natural Resources Commission has reviewed these WSPs and recommended 
that all be replaced, noting that environmental water management provisions should be reviewed in some plans. 

In 2012–13 NOW developed the Water Sharing Plan Ecosystem Performance and Assessment Strategy for measuring 
the ecological performance of WSPs to: 

•	 more directly link the monitoring, modelling and research to plan rules using a standard set of ecological flow 
objectives

•	 make specific flow studies more transferable across several river basins and to develop more generic relationships 
between flow, hydraulics and ecological responses. 

The specific arrangements under this strategy are not yet publicly available, although its implementation should improve 
capacity to evaluate the effectiveness of environmental flow provisions in WSPs and provide the basis for improvements 
as WSPs are reviewed. Adopting an approach that is more transferable between valleys allows new projects to focus on 
key knowledge gaps. 

In 2012, NSW completed development of the NSW River Condition Index to allow the spatial reporting of long-term 
river health and help integrate water allocation and catchment planning. The index assists with WSP development, 
identifying similar riverine system characteristics to stratify performance monitoring and evaluation. WSP and catchment 
action plan alignment is achieved by using the spatial products to guide investment and decision-making in both types 
of plans. For example, an area identified as having very high in-stream value may be subject to water trading rules within 
a WSP that allow transfer of entitlement out of the section, and also be an area where the Local Land Services (previously 
CMAs) invest in aquatic conservation.

NOW is also in the process of identifying and creating a spatial data layer of groundwater-dependent ecosystems within NSW. 
This project will verify their locations and look to determine the degree of groundwater dependence of the communities. 
Initially the project is focusing on terrestrial groundwater-dependent ecosystems and a few wetlands that are part of the 
terrestrial datasets. When the terrestrial data layer is complete the project will then focus on wetland groundwater-dependent 
ecosystems, to be followed by baseflow groundwater-dependent ecosystems. 

Governance

Overview

NOW prepares WSPs for approval by the Minister for Water. The Minister for Environment has a concurrence role in the 
approval of WSPs. The OEH, along with other agencies, is a member of the Regional Panels that guide the preparation 
of WSPs.

The prioritisation process and level of investment for development of particular WSPs is described in documentation 
that outlines the rationale for NSW’s macro planning process. Essentially there has been a higher level of investment 
and consequently more detailed assessments used to support the development of WSPs for high-values regulated 
rivers and aquifers. It is intended that all significant water resources in NSW will be covered by a WSP, with low-risk 
unregulated rivers and aquifers to be covered under the broader macro planning approach.

Planning and management of adaptive environmental water is focused on areas where environmental entitlements 
are held. The original priority areas for acquiring environmental water entitlements were set out in the NSW RiverBank 
business plan. Coordinated management of adaptive environmental water and ECAs is achieved through environmental 
water advisory groups (EWAGs) consisting of community and agency representatives. There are three statutory EWAGs 
for the Gwydir, Macquarie and Cudgegong, and Murrumbidgee valleys and two non-statutory EWAGs for the Lachlan 
and Murray Lower Darling. The OEH and CEWH coordinate environmental watering activities under a memorandum of 
understanding and the CEWH is an observer on the EWAGs.
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Recent developments

In May 2012, NOW released Risk Assessment Guidelines for Groundwater Dependent Ecosystems. This conceptual 
framework provides methods to identify and value groundwater-dependent ecosystems to support reporting against 
the statewide target (to improve the ability of groundwater systems to support groundwater-dependent ecosystems and 
designated beneficial uses by 2015). Specifically, the guidelines will support the development of WSPs for groundwater 
resources by:

• providing a method for determining the ecological value of an aquifer and associated groundwater-dependent
ecosystems

• providing a method to determine the risk of an activity to the ecological value of an aquifer and associated
groundwater-dependent ecosystems

• providing a method for developing management strategies for aquifers and identified groundwater-dependent
ecosystems using the risk matrix approach.

These risk assessment guidelines underpinned aspects of the Aquifer Interference Policy (2012), which details NOW’s 
approach to assessing aquifer interference projects to determine their potential impacts on water resources. The policy 
identifies maximum permissible changes to watertable levels, water pressure and water quality within certain distances 
of high-priority groundwater-dependent ecosystems and culturally significant sites as identified in the relevant WSPs. 

NOW has released information about its capability and priority programs for 2013–15. It includes major policy 
and planning initiatives that are integral to the ongoing delivery of effective environmental water management 
strategies. These include completing WSPs, developing water resource plans consistent with the Basin plan by 2019, 
implementing the Aquifer Interference Policy and enabling water shepherding arrangements to be implemented. 
Improvements to modelling and monitoring to better inform planning and assessment include a commitment to ongoing 
research to improve the understanding of groundwater and surface water connectively and more targeted ecological 
performance monitoring for WSPs. 
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Northern Territory

Introduction

Rainfall and water availability varies significantly across the Northern Territory. The northern third of the NT has a 
tropical climate, with distinct wet and dry seasons and high temperatures year round. In the southern two-thirds of 
the NT, rainfall is significantly lower and less seasonal and temperatures are hot in summer and cool in the winter 
months. The average rainfall in Darwin and Katherine is 1736 mm and 1086 mm respectively, with the vast majority 
falling between November and March. In contrast, Alice Springs receives an average of 283 mm and while the monthly 
averages are higher in summer, rainfall is more evenly distributed throughout the year. Evaporation rates are high and 
often exceed total annual rainfall in most locations, ranging from 2000 mm in the north to 2800 mm in the south. 

Most river systems in the NT are ephemeral, ceasing to flow for months or years at a time. In the arid zone, river flows 
are highly episodic and unreliable but play an important role in recharging groundwater systems. In the humid zone, 
rivers generally cease to flow in the dry season, except where they are highly connected with groundwater. For example, 
the Daly River flows all year due to spring discharge from the Tindall and Oolloo aquifers and has the highest recorded 
late dry season flow in the NT. 

Opportunities for surface water harvesting in NT are limited due to the sporadic nature of river flows in the arid zone 
and high evaporation losses in the humid zone. As a result around 90 per cent of the NT’s consumptive water supply 
is sourced from groundwater. Water allocation planning has focused on groundwater resources in areas where there 
are competing demands for human consumptive needs and where natural aquatic ecosystems have significant 
ecological or social values. 

Environmental water management arrangements

Legislative and policy overview

Environmental water management in the NT is consistent with the concept of planned environmental water. The minimum 
volume of water to be maintained for environmental purposes is managed through limits and conditions applied to 
consumptive use through water extraction licensing.

The Water Act 1992 (WA 1992) provides for the investigation, allocation, use, control, protection, management and 
administration of water resources in the NT.

The WA 1992 requires all water use for purposes other than stock and domestic to be licensed, although there are some 
exemptions in place:

•	 outside water control districts groundwater extraction licences (for other than stock and domestic use) are not required 
unless the rate of take exceeds 15 L/s

•	 within the Darwin Rural water control district groundwater extraction licences (for other than stock and domestic use) 
are not required unless the rate of take exceeds 15 L/s

•	 groundwater take for any purpose not exceeding 5 ML/year in total from all bores located on a single properly does 
not require a water extraction licence in the Daly Roper or Alice Springs water control districts

•	 water extraction licences are not required for mining or petroleum activities. 

Water for mining and petroleum activities is managed under the Mining Management Act 2001 or the Petroleum Act 1984. 
A memorandum of understanding between the Department of Land Resource Management and the Department of 
Mines and Energy exists whereby water allocated under the Mining Management Act is not to impinge on water allocated 
under a water allocation plan. 
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Under the WA 1992, water control districts can be declared in regions that require enhanced water management 
arrangements to avoid stressing groundwater reserves, river flows and wetlands. Water allocation plans may be 
prepared for water resources within declared water control districts. The WA 1992 specifies that water allocation plans 
must include an allocation for the environment within the estimated sustainable yield. There is no provision for specific 
licences or allocations for environmental purposes, rather environmental water provisions are made within water 
allocation plans through a rules-based approach to consumptive use.

Where there is no directly relevant scientific research on environmental water requirements and/or non-consumptive 
cultural water requirements, the NT implements contingent environmental water provisions in both water allocation 
planning and water extraction licensing decisions. In the humid zone, at least 80 per cent of surface water flows and 
groundwater recharge is allocated to the environment. In the arid zone, at least 95 per cent of surface flows are allocated 
to the environment and groundwater extraction is not to exceed 80 per cent of the total pre-extraction aquifer storage 
over 100 years. 

Table A4: Northern Territory environmental water management framework

Legislation Statutory instrument Implementation plan Responsible agencies

Water Act 1992 Water Allocation Plan Department of Land 
Resource Management

Planning

Overview

There are eight declared water control districts in the NT, namely Alice Springs, Daly Roper, Darwin Rural, Gove, 
Tennant Creek, Ti Tree, Western Davenport and Great Artesian Basin (GAB). Water allocation plans have been declared 
for the Alice Springs, Ti Tree and Western Davenport regions, and for the Tindall Limestone Aquifer (Katherine) within the 
Daly Roper water control district. 

Water allocation plans set out specific ecological outcomes, environmental water provisions and performance indicators. 
Environmental water provisions to achieve environmental outcomes are based on available scientific assessments as well 
as community consultation to determine an acceptable balance between meeting consumptive and environmental water 
demands. The water allocation plan for the Tindall Limestone Aquifer (Katherine) used a scientific assessment to support 
the development of environmental flow provisions. Groundwater extraction from the Tindall Aquifer is managed to ensure 
sufficient discharge is maintained to the Katherine River, to support downstream environmental flow requirements in  
the Daly River. 

In the arid zone, water-dependent ecosystems and their water requirements are not well understood. As a result, 
environmental water provisions in the Alice Springs, Ti Tree and Western Davenport water allocation plans align with 
contingent allocations under the Northern Territory Water Allocation Planning Framework, whereby 95 per cent of 
surface water flows are provided through the setting of extraction limits. Many groundwater resources are located at 
depths that are unlikely to support groundwater-dependent ecosystems, although provisions exist to limit drawdown 
in some areas where groundwater-dependent vegetation communities have been identified. Groundwater extraction 
limits in the arid zone are largely based on community aspirations for longevity of supply. 
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Recent developments

Since the 2012 environmental water management review, the NT has made some progress in the development of water 
allocation plans that identify environmental objectives and strategies to achieve them. 

Draft water allocation plans have been released for the Oolloo Aquifer, Tindall Limestone Aquifer (Mataranka) and the 
NT portion of the GAB. These plans all recognise the connectivity between surface water and groundwater, and set 
allocation limits based on providing minimum discharge to groundwater-dependent surface water systems. For the 
Oolloo Aquifer, extraction limits are based on ensuring groundwater discharge will be sufficient to maintain the minimum 
environmental water requirements of key ecological assets in the Daly River during the dry season. 

The draft Tindall Limestone Aquifer (Mataranka) water allocation plan proposed environmental water provisions based on a 
risk assessment for identified groundwater-dependent ecosystems. While specific environmental flow requirements are not 
fully understood, the plan recognises that the Roper River is critically dependent on discharge from the Tindall Limestone 
Aquifer (Mataranka) to maintain its perennial nature. To minimise the risk of degrading groundwater-dependent 
ecosystems, extractive use is limited to 15 per cent of the long-term average recharge to minimise deviation from the 
natural flow regime. 

The draft Great Artesian Basin water allocation plan recognises the potential for extraction from the NT portion of the 
GAB to affect spring discharge to key groundwater-dependent ecosystems across the border in SA and Queensland. 
Consequently the plan establishes a cumulative extraction limit of 1 GL within a 100 km radius of the Dalhousie springs 
in South Australia and Mulligan springs in Queensland.

The development of water allocation plans for the Berry Springs and Howard East aquifers has begun and 
groundwater-dependent ecosystems and environmental values have largely been identified in these areas. Recognising that 
the specific environmental water requirements of these ecosystems were not well understood, resources were secured to 
enable the development of environmental assessments to support the development of these plans. 

There have been significant delays in finalising draft water allocation plans, particularly the Oolloo and Mataranka plans 
which have been in draft form for more than two years. The NT Government intends to finalise these plans, and the 
Berry Springs plan, by the end of 2014. The planning process for the Howard East Aquifer will recommence in June 2014 
with a draft plan due in 2015. 

Implementation

Overview

Environmental water provisions in water allocation plans are implemented through the setting of extraction limits on 
consumptive use. Water extraction licences issued within a water allocation plan area must be consistent with the 
extraction limits established under the plan and managed in accordance with any seasonal allocation rules. 

Constraints may apply to the location of new or traded licences to minimise environmental flow impacts. For example, 
the water allocation plan for the Tindall Limestone Aquifer (Katherine) prohibits new or traded licences within 1 km of 
the Katherine River to minimise the potential to significantly reduce spring discharge. 

Recent developments

The Tindall Limestone Aquifer (Katherine) water allocation plan implements an annual announced allocation system 
to ensure adequate environmental flows are maintained under a range of climatic conditions. Each year an assessment 
of water availability is made to determine how much water can be extracted from the Tindall Aquifer while ensuring 
sufficient discharge to the Katherine River will be maintained to provide minimum environmental flows for the extent of 
the upcoming dry season. 

The NT Government intends to implement integrated announced allocations for water extraction licences in the 
Tindall Katherine Aquifer, Oolloo Aquifer and Katherine River in 2014. If implemented, this will be the first time the 
announced allocation will consider all potential sources of extraction with the ability to impact ecological objectives 
in the Katherine and Daly rivers. 
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Monitoring and reporting

Overview

A network of river water level and flow gauges and groundwater bores is the basis for water regime monitoring. 
All declared water allocation plans identify that ecological health monitoring programs are required to assess the plan’s 
performance against ecological outcomes, and to improve understanding of water-dependent ecosystems and their 
environmental water requirements. To date, ecological monitoring is not publicly reported and it is unclear whether 
programs are being implemented specifically to assess the effectiveness of environmental water provisions in water 
allocation plans. 

Recent developments

Targeted ecological monitoring in water allocation plan areas is not yet occurring but progress has been made towards 
establishing a river health monitoring program for the Katherine River and other systems in the Daly catchment. 
If implemented, this program will provide ecological data to inform assessments as to whether environmental flow 
provisions established under water allocation plans in the Daly catchment have been effective in achieving the desired 
ecological outcomes.

The Tindall Limestone Aquifer (Katherine) water allocation plan includes a commitment to develop an implementation 
plan that outlines how compliance with the plan’s provisions will be assessed through monitoring of streamflows, 
groundwater levels and usage. This implementation plan is not publicly available although public reporting of monitoring 
outcomes has been occurring to some extent through an announced allocation report released each year. This report 
summarises recent surface water flow and groundwater level monitoring data and describes how this data is used to 
predict the late dry season flow in the Katherine River using an integrated surface and groundwater model. Based on 
the prediction, the volume of water that can be made available for extraction in the coming water year is determined. 

Evaluation and improvement

Overview

The WA 1992 requires that water allocation plans are reviewed within five years of their commencement. All declared 
water allocation plans commit to knowledge-improvement activities including identification of groundwater-dependent 
ecosystems and environmental water requirements for surface water and groundwater resources. 

Recent developments

Evaluation of environmental outcomes has been based on compliance with allocation limits and targeted ecological 
monitoring has not been occurring in water allocation plan areas, despite them all identifying the need for further 
assessments to identify water-dependent ecosystems and their water requirements.

The Alice Springs water resource strategy has undergone its mandatory five-year review and been reformulated into 
a draft Alice Springs water allocation plan, which was released for public comment in March 2013. The review was 
supported by a technical assessment of groundwater levels, surface water flows and water use. The assessment 
demonstrates that extraction is occurring within the prescribed limits but there was no ecological monitoring to confirm 
whether environmental outcomes were being achieved. The initial strategy identified the need for further assessments to 
be undertaken to identify water-dependent ecosystems and their water requirements, but there is no evidence that this 
work has begun. 
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Governance

General overview

Water allocation plans are developed on a priority basis in areas where there are competing demands for human 
consumptive needs and/or where significant environmental or social values have been identified for water-dependent 
ecosystems. To date, water allocation plans have been developed in areas where long-term public water supplies need 
to be secured, as well as those with highly connected surface and groundwater resources where there is a need to 
support increasing horticultural development while maintaining the health of aquatic ecosystems.

There is no explicit program of research to support water allocation planning, however the NT Government collaborates 
with research institutions to identify knowledge gaps and maintain information sharing. The NT Government was an 
active partner of the collaborative research initiative Tropical Rivers and Coastal Knowledge (TRaCK). During 2007–12, 
TRaCK conducted research in a range of areas including ecology, socio-economy and river hydrology in the wet-dry 
tropics of northern Australia. The aim was to improve understanding of the social, cultural, economic and environmental 
benefits provided by tropical rivers and estuaries and develop methods and tools to help water managers assess the 
implications of current use and potential developments.

Recent developments

Water allocation planning and subsequent implementation of environmental water management arrangements in 
priority areas has stalled in recent years. However, in October 2013 a new Blueprint for management of the Territory’s 
water resources was announced, including a review of the WA 1992 to better align it with the NWI. In addition, 
an overarching water policy for the NT will be developed to define principles for promoting sustainable water use and 
integrated management of connected surface and groundwater systems. While the NT water policy will set priorities 
and timeframes for the development of water allocation plans, the NT Government has indicated it will not delay the 
finalisation of existing draft water allocation plans while the NT water policy is prepared. 
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Queensland

Introduction

Water availability in Queensland is highly seasonal and varies significantly across the state. On average, less than 
200 mm falls in the south-west each year, while 1000 mm falls in the densely populated south-east and 3200 mm falls 
on the far north coast. Queensland is prone to both intense flooding events and extended periods of drought. The past 
decade has included six consecutive years of drought up to 2009, followed by significant flooding events in late 2010 
and early 2013. 

Queensland experiences relatively high temperatures and consequently high evaporation rates. Most western river 
systems in Queensland are ephemeral, ceasing to flow for months or years at a time. The eastern river systems generally 
flow all year round but are also seasonally variable. Consequently, about one-third of Queensland’s consumptive water 
use is sourced from groundwater. Groundwater plays an important role in maintaining flows in connected surface water 
systems and is becoming increasingly integrated into regional planning and management frameworks. 

Queensland supports a diverse range of aquatic ecosystems including more than 140,000 wetlands that provide habitat 
for 130 species of fish, 200 species of waterbirds and 3000 plant species. Internationally significant environmental 
assets include five declared wetlands under the Ramsar convention and the World Heritage-listed Great Barrier Reef. 
Several unregulated river systems that are in near-natural condition still exist in Queensland. 

Environmental water management arrangements

Legislative and policy overview

With the exception of environmental entitlements held by the CEWH in the Queensland portion of the Murray–Darling 
Basin, environmental water in Queensland is delivered through the management of consumptive use, consistent with 
the concept of planned environmental water. The Water Act 2000 (WA 2000) provides for the development of statutory 
water resource plans (WRPs) that establish a framework for sharing water between consumptive and environmental 
needs. In addition to water allocation security objectives that prescribe entitlement performance, WRPs include 
environmental flow objectives that collectively represent the flow regime required to achieve environmental outcomes. 

Each WRP is implemented by a resource operations plan (ROP) which sets out the day-to-day management 
arrangements designed to achieve the water allocation security and environmental flow objectives. ROPs specify 
water sharing arrangements (such as announced allocations), trading rules, infrastructure operating rules 
(including environmental flow releases) and monitoring and reporting requirements. 

The Wild Rivers Act was introduced in 2005 to provide enhanced protection for those river systems that have all, 
or almost all, of their natural values intact. A Wild River declaration identifies the natural values that are to be preserved 
and prohibits certain types of new development, such as new dams or weirs, within the river and catchment area. 
Permitted developments must be assessed against the Wild Rivers code. 

The Environmental Protection (Water) Policy 2009 provides for the identification of environmental values for aquatic 
ecosystems and water quality objectives to protect those values. The objectives take into account social and economic 
factors and must be considered when preparing WRPs. In addition to physical and chemical characteristics, the water 
quality objectives encompass a broad range of characteristics including flora and fauna, habitat, flow and physical 
condition. Environmental values and water quality objectives have been scheduled for six regions in Queensland, 
with seven further regions under development.

Queensland shares the Murray–Darling Basin, Great Artesian Basin (GAB) and Lake Eyre Basin resources with other 
jurisdictions and is party to cross-jurisdictional management agreements including the Lake Eyre Basin Agreement, 
the Great Artesian Basin Sustainable Management Plan, the Murray–Darling Basin Agreement and Murray–Darling 
Basin Plan. 
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Table A5: Queensland’s environmental water management framework

Legislation Statutory instrument Implementation plan Responsible agencies

Water Act 2000 Water Resource Plan Resource Operations Plan Department of Natural 
Resources and Mines

Environmental Protection 
Act 1994

Environmental Protection 
(Water) Policy 2009

Department of Environment 
and Heritage Protection

Wild Rivers Act 2005 Wild River declaration Wild Rivers Code Department of Environment 
and Heritage Protection

Planning

General overview 

Technical assessments are prepared specifically to support the development of environmental water management 
objectives and strategies in each WRP. Water regime requirements are determined for selected ecological assets that 
can be used as indicators of the condition of the whole ecosystem and can be adequately monitored. An ecological asset 
may be a species, a group of species, a biological function, an ecosystem or a place of natural value that is dependent 
on certain flow conditions to support its longevity. 

Ecological assets are selected based on whether adequate information exists about the critical water requirements of 
the asset. Water management strategies are informed by an assessment of the risk to ecological assets resulting from the 
changes to natural flows under a range of possible water allocation scenarios. All critical aspects of the flow regime are 
considered and WRPs usually include a combination of low-, medium- and high-flow objectives for surface water and 
where applicable, water level, drawdown and discharge objectives for groundwater. 

The vast majority of Queensland surface water catchments are managed under a WRP or Wild River declaration. Of the 
23 WRPs declared for surface water catchments in Queensland, nine also include arrangements for managing particular 
groundwater management areas. The Burnett, Fitzroy and Pioneer WRPs include specific environmental flow objectives 
to provide for identified groundwater-dependent ecosystems. 

As at January 2014, there were 12 declared Wild River areas under the Wild Rivers Act 2005. Most are located in the 
Cape York Peninsula, with others declared for catchments in the Channel and Gulf country and for Hinchinbrook and 
Fraser islands. 

Recent developments

Since the 2012 environmental water management review, Queensland has finalised the Wet Tropics WRP and completed 
second-generation WRPs for the Fitzroy and Boyne river basins. A draft second-generation WRP for the Burnett Basin 
was released in November 2013. Each of these plans was informed by comprehensive environmental assessments that 
focused on environmental assets with critical linkages to certain flow regimes. 

Recognising that many WRPs are approaching their 10-year review, amendments to the WA 2000 were enacted in 2013 
such that:

•	 WRPs and ROPs are to be prepared concurrently, rather than as a two-staged process 

•	 the expiry of a WRP may be postponed up to 20 years.

Streamlining the planning process is intended to improve consistency between WRP objectives and the management 
and operational arrangements designed under the ROP to achieve those objectives. The first concurrent release 
occurred in 2013 for Boyne River Basin. In deciding whether to postpone the expiry of a WRP, the Minister must be 
satisfied that there will be no adverse effect on entitlement holders or natural ecosystems and that the existing objectives 
and strategies remain appropriate for achieving the desired outcomes. 
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In November 2013, the Department of Environment and Heritage Protection released notices of intent to revoke 
six Wild River declarations across northern and western Queensland. These include the Cooper Creek, Georgina and 
Diamantina, Wenlock, Archer, Stewart and Lockhart Wild River areas. It is proposed that alternative strategies will 
be developed to protect the Cooper Creek and Georgina and Diamantina basins, while allowing some development 
to proceed. 

The Wenlock, Archer, Stewart and Lockhart declarations will be replaced with provisions under the statutory Cape York 
Regional Plan, which will guide land use planning and development decisions across the region. The draft Cape York 
Regional Plan was released in November 2013, along with a draft Strategy for Delivering Water Resource Management 
in Cape York. The strategy identifies that a water planning process will be completed for the whole of Cape York and in 
the interim, applications for water will be assessed under the WA 2000.

Implementation

Overview

Environmental flow objectives in WRPs are implemented through a combination of day-to-day management rules 
specified in a ROP. These rules are tested using appropriate models to ensure they provide the required long-term 
environmental flow regime. This is achieved through managing the volume of water that may be allocated for 
consumptive use and through rules for the operation of infrastructure. Specific environmental water management 
rules may include requirements to make releases at certain times of year to support fish migration and spawning, 
ongoing releases to maintain downstream water quality, and managing nominal operating levels to support optimal 
fish and turtle breeding conditions. 

Recent developments 

Since the 2012 review, Queensland has finalised the Whitsunday ROP and completed new ROPs to implement 
the second-generation WRPs for the Boyne River, Fitzroy River and Cooper Creek basins. ROPs are now in place 
to implement all WRPs with the exception of the recently declared Wet Tropics WRP. The draft new WRP for the 
Burnett Basin includes new water sharing and environmental management rules that will be implemented through 
a schedule to the WRP until such time as the rules are included in a new ROP. 

Arrangements for implementing environmental flow objectives for groundwater are being developed in the Burnett 
and Pioneer basins. The draft amendment to the Burnett Basin ROP to include the Coastal Burnett groundwater 
management area proposes water allocation and trading rules designed to maintain minimum water levels for 
particular groundwater-dependent ecosystems and prevent further encroachment of seawater into coastal aquifers. 

Monitoring and reporting

Overview

The WA 2000 requires that an annual report for each WRP be prepared and made publicly available. It must report 
on the progress of implementation and outcomes of any monitoring and evaluation activities. Water regime monitoring 
is conducted through an extensive network of surface water gauging stations and monitoring bores. 

Ecological monitoring is occurring in targeted locations under the Environmental Flows Assessment Program (EFAP). 
Projects under the program are designed to:

• identify the critical linkages between flow regime and environmental assets

• assess whether environmental flow objectives in WRPs are achieving the desired ecological outcomes.

Monitoring projects target environmental assets where the critical water requirements are known and can therefore be 
used to assess whether the environmental flow regime provided under a WRP is appropriate. An annual summary of the 
outcomes of the EFAP is made publicly available and provides details on the monitoring and reporting activities delivered 
through EFAP projects in each WRP area. 
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Recent developments 

EFAP projects were delivered in many of Queensland’s WRP areas throughout 2011–12. These were tailored to support 
assessment of the WRP’s effectiveness in achieving its ecological outcomes, or to build knowledge of environmental 
assets and their critical water requirements. Effort was prioritised towards monitoring in catchment areas that required 
assessments to support their WRP reviews. In some catchments, such as the Warrego, Paroo, Bulloo and Nebine, 
no monitoring activities under the EFAP program are planned because all assets have been identified at low or no risk 
from flow alteration in these catchments. 

No EFAP projects have been implemented in the Central West WRP areas, however the Lake Eyre Basin Rivers 
Assessment (LEBRA) continued in the Cooper Creek, and Georgina and Diamantina WRP areas in 2012–13. The LEBRA 
is a long-term scientific monitoring program designed to assess the environmental condition of the Lake Eyre Basin river 
systems. This is a collaborative project with SA and NT delivered as part of the implementation of the Lake Eyre Basin 
Intergovernmental Agreement. The LEBRA program will continue until 2020. A summary of results under the LEBRA 
program is reported publicly as part of annual EFAP reporting.

In 2013, the Queensland Integrated Waterways Monitoring Framework was released. The purpose of the framework is 
to integrate or align water monitoring and reporting to increase efficiency, avoid duplications and improve data sharing. 
The framework includes a methodology for identifying risks and prioritising monitoring effort, and identifies governance 
arrangements to support coordination of programs. It encourages the use of the Monitoring and Sampling Manual – 
Environmental Protection (Water) Policy 2009 by both government agencies and natural resource bodies to improve 
data compatibility and includes a set of principles to guide reporting and interpretation of waterway information. 

Evaluation and improvement

Overview

The 10-year review cycle for WRPs is the key process for evaluating environmental water management arrangements. 
At the time of review, the appropriateness of the WRPs objectives and strategies in achieving the desired outcomes is 
assessed based on the results of targeted EFAP projects. 

Recent developments

Since 2012, second-generation WRPs for the Boyne River, Fitzroy River and Cooper Creek basins have been finalised 
and a draft new WRP for the Burnett Basin was released in November 2013. Technical assessments were prepared 
specifically to support the review of environmental water management objectives and strategies in these WRP areas 
and are publicly available. 

Monitoring under EFAP projects designed to support these reviews identified where environmental outcomes and 
strategies were not being fully achieved or where performance indicators were difficult to monitor and assess. As a result, 
the environmental objectives and strategies were revised based on a comprehensive risk assessment of the impact of 
potential water allocation regimes on environmental assets with known dependences on particular flow regimes. 

Governance

Overview

While almost all of Queensland’s catchment areas are covered by a WRP, the extent to which water ecosystems are 
managed within them is governed by priorities determined by the Queensland Government. For groundwater resources, 
a statewide risk assessment was prepared resulting in high-risk areas being prioritised for inclusion in WRPs.

Coordination of environmental water management activities with other agencies is usually specified in ROPs. 
This includes arrangements for the operation of infrastructure by water service providers for environmental flow 
releases and operation of fishways. 

The CEWH holds entitlements in several rivers in the Queensland part of the Murray–Darling Basin. Use of these 
entitlements to achieve environmental outcomes is determined by the CEWH in consultation with the relevant 
natural resource management bodies, and is subject to the water sharing rules that apply to other entitlement 
holders in those catchments. The Queensland Government works in partnership with the CEWH to identify potential 
environmental assets for environmental watering in the Border Rivers catchments. 
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Recent developments

In 2013, Queensland established administrative and operational pathways to allow the Commonwealth to start recovering 
groundwater and overland flow entitlements for environmental purposes. Specifically, the Upper Condamine Alluvium 
area was declared as a groundwater management area and a trading framework was established to enable groundwater 
entitlement holders to participate in Commonwealth water recovery projects aimed at achieving the SDL set out for this 
area under the Basin plan. 

In April 2013, a coal seam gas water feasibility study was completed under the Healthy Headwaters program 
and included an assessment of the potential risk to water-dependent ecosystems caused by coal seam gas water 
discharges into rivers and streams. The study identified potential ecological responses to altered flow regimes and 
includes recommended guidelines for assessing impacts on flow-dependant ecological assets.
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South Australia

Introduction

South Australia is Australia’s driest state and is therefore more susceptible to water shortages, drought and climate 
change. This places significant importance on the effectiveness of SA’s water planning to manage the resource 
demands of a growing population in this environment. These challenges are exacerbated by a concentration of people 
living in Adelaide or surrounding areas. 

Rainfall across SA is highly variable. In the south-east, Mt Gambier receives an average annual rainfall of 707 mm 
and Adelaide receives 542 mm. To the west and north, the Nullarbor has an annual rainfall of 247 mm and Mulka 
on Lake Eyre receives 122 mm a year. Most rainfall occurs between May and August. 

SA has a wide variety of land uses, including livestock grazing, cropping, vegetable and orchard crops, vineyards and 
timber production. For irrigation, domestic and industrial water use, SA is highly dependent on water pumped from  
the River Murray. 

SA holds around 84 ‘wetlands of importance to Australia’ covering over four million hectares. This includes six Ramsar 
sites across the state and additionally the Riverland Ramsar site, which includes land adjacent to the River Murray 
between Renmark and the NSW and Victorian borders. 

Environmental water management arrangements

Legislative and policy overview

Environmental water management in SA is largely delivered as planned environmental water within water allocation plans 
(WAPs). In addition to planned environmental water, held environmental water for use in SA is available from the CEWH, 
The Living Murray and the Minister for Water and the River Murray’s licence. 

Water is managed under the Natural Resource Management Act 2004 (NRM Act 2004) which provides for the 
development of WAPs by regional natural resource management (NRM) boards. There are eight NRM boards that cover 
the whole state. Environmental water is not defined or considered separately in the NRM Act 2004, but it requires WAPs 
to take the needs of the environment into account when determining the quantity of water available for consumptive use.

Regional NRM plans set out assessments of the condition of resources (including water resources) and priorities and 
objectives for their conservation, management and ecologically sustainable use. WAPs set out the rules for managing 
the take and use of prescribed water resources. Once made, the WAPs form part of the statutory regional NRM plans. 
Regional demand and supply statements provide a long-term (40 years) overview of water supply and demand for each 
of SA’s eight NRM regions, however they do not establish environmental water management provisions. 

The NRM Amendment Act 2013 (SA) expands the requirements for WAPs to include:

• an assessment of the capacity of the resource to meet environmental water requirements

• where practicable, information about the quantity, quality and timing of when water is expected to be made available,
as well as the type and extent of ecosystems to which it is to be provided.

Table A6: South Australia’s environmental water management framework

Legislation Statutory instrument Implementation plan Responsible agencies

Natural Resources 
Management Act 2004

Water Allocation Plans Regional demand and 
supply statements

Department of Environment, 
Water and Natural 
Resources

Regional NRM Plans 

State NRM plan 
2012–2017
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Planning

General overview

Three types of planning occur in SA, each of which is designed to ensure that water resources are managed sustainably. 
These are WAPs, the long-term strategic water security plans developed by SA Water to ensure long-term security of 
reticulated water supplies, and the regional demand and supply statements.

SA identifies water resources to include groundwater systems, lakes, rivers and streams. Where the level of water use 
in an area indicates that regulatory control is needed to secure sustainable management and support water-dependent 
ecosystems, the area can be prescribed under the NRM Act 2004. Prescription triggers a series of actions leading to the 
regulation of water extraction through a licensing regime and the development and implementation of a WAP to establish 
the overall water extraction and management regime for the resource. At present there are 19 WAPs in operation 
covering 22 of the state’s 27 prescribed water resources. 

Water resources outside prescribed areas are managed under requirements of the NRM Act 2004 and in accordance 
with water-resource-related provisions of the statutory regional NRM plans. Linkages between water management and 
NRM programs are facilitated by the NRM boards, which are responsible for both the preparation of WAPs and the 
delivery of NRM programs.

Assessments identifying water-dependent ecosystems are conducted for all WAPs and include specific environmental 
objectives. WAPs generally do not specify evaluation questions or performance indicators, but in some cases the 
questions or indicators are implicit in the targeted regime specification or rules. Performance indicators are specified in 
some icon site plans and wetland management plans. Recently completed WAPs include very specific environmental 
objectives for water-dependent ecosystems. The risks to obtaining these objectives are analysed by modelling the 
outcome of different management approaches. 

Watering priorities for held environmental water in the SA River Murray are identified annually through a stakeholder 
workshop and this informs the development of the annual environmental watering plan. Environmental watering 
proposals are developed in consultation with the Department of Environment, Water and Natural Resources (DEWNR), 
NRM boards and the SA Research and Development Institute. Water bid packages are then endorsed by the SA 
Minister for Water and the River Murray and submitted by DEWNR to The Living Murray program and CEWH. For sites 
to receive environmental water they must meet the priorities identified through the state-led process using the criteria 
set by The Living Murray program and CEWH. The Lower Lakes, Coorong and Murray Mouth icon site has a Scientific 
Advisory Group that provides input on monitoring, management and planning, and a Community Advisory Panel that 
is coordinated by DEWNR. The Chowilla floodplain icon site has a Chowilla Community Committee and many of the 
wetlands have local action planning committees. 

Recent developments

New WAPs have been developed and are being implemented for the Eastern and Western Mount Lofty Ranges, and 
the Lower Limestone Coast. The production of new WAPs is in line with the SA’s commitment to providing plans for 
threatened resources in conjunction with the prescription of regions. 

The Eastern and Western Mount Lofty WAPs aim to manage surface water extraction limits on the basis of maintaining 
the water regime needed for water-dependent ecosystems at an acceptable level of risk. All three new plans show clear 
evidence that surface and groundwater connectivity has been considered, including minimum caps being placed on 
available recharge required to provide for environmental water requirements. The Lower Limestone Coast plan also aims 
to provide for the maintenance of groundwater-dependent ecosystems of high conservation value. 

All three new plans also recognise commercial forestry as a water-affecting activity and have introduced Forestry 
Water Licences for plantations above 20 ha or 10 per cent of the property size. This ensures that water intercepted by 
forestry plantations is recognised as a consumptive use and accounted for, so that environmental outcomes are not 
compromised. In establishing this rule, the NRM board, water planners and forestry representatives worked together to 
establish the best-possible outcome for industry, the environment and water users. 
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Significant volumes of adaptively managed (held) environmental water entitlements exist in the River Murray, and are 
largely held by the CEWH and MDBA (as managers of The Living Murray initiative). The SA Minister for Water and the 
River Murray also holds 6 GL of environmental water entitlement administered by the DEWNR. Up to 12 GL of additional 
allocation may be purchased each year for environmental purposes. 

The State NRM Plan 2012–17 was released in June 2012. It outlines criteria for improving SA’s NRM management and 
ultimately achieving ecologically sustainable development. The plan helps provide strategic guidance for NRM boards to 
establish their own specific operational plans. The plan will be implemented by the regional NRM boards, government 
agencies, local government, industry and non-government organisations. Guiding targets, measures and indicators will 
be used in a more locally specific context by the regional NRM plans. 

Implementation

Overview

Environmental water provisions are achieved through the implementation of strategies and rules defined in WAPs relating 
to the management of water licences. 

Held environmental water is delivered by the DEWNR, SA Water, SA Murray–Darling Basin NRM Board, private landholders 
and contractors. The opening and closing of wetland regulators is done by local community groups in conjunction with 
DEWNR and the SA Murray–Darling Basin NRM Board. DEWNR’s environmental water management team coordinates this 
through meetings with key players. While most environmental entitlements in the SA portion of the Murray–Darling Basin 
are held by the CEWH and under The Living Murray program, annual watering priorities and the delivery of environmental 
water is coordinated with DEWNR and the NRM board. 

Recent developments

Environmental water provisions outlined in WAPs continue to be implemented through rules-based strategies and 
conditions on water licences. This is now occurring in three new WAP areas, including arrangements for managing 
groundwater and forestry plantations as well as surface water to achieve environmental outcomes. 

The most significant example of adaptively managed environmental watering in SA is in the Coorong, Lower Lakes and 
Murray Mouth – an icon site under The Living Murray initiative. Between November 2012 and June 2013, more than 
1000 GL held by the CEWH (787 GL) and The Living Murray program (289 GL) was delivered to improve flows and 
habitat in the lower River Murray channel, Lower Lakes and the Coorong, and to increase flows through the barrages 
and out through the Murray Mouth. 

Recently the Chowilla regulator and other minor structures were built as part of The Living Murray program of works 
and measures. It is intended that this infrastructure will be commissioned in spring 2014. These works will enable up 
to 40 per cent of the Chowilla floodplain to be watered with a smaller volume of water than could be achieved naturally.

Monitoring and reporting

Overview

The NRM Act 2004 includes requirements to monitor the benefits of environmental water management in SA. 
Monitoring programs are designed to establish whether the NRM outcomes such as water quality and ecosystem 
health are being met by planning instruments. Under the Act, NRM boards have responsibility for developing, 
implementing and maintaining a NRM plan for their region. Within this there is a stated requirement to monitor 
the state and condition of natural resources. 

NRM boards, in partnership with DEWNR, conduct monitoring and reporting programs including those for WAPs – 
which are considered part of the regional NRM plans. WAPs generally focus their monitoring programs on baseline 
monitoring for ecological values. Water quantity and quality are often measured in conjunction with the monitoring programs, 
with the primary aim of assessing the upper and lower limits required to maintain ecological function. Resource-specific 
monitoring provisions are detailed in individual WAPs. Most WAPs developed before the 2006 State NRM Plan focus on 
monitoring water level and use and do not include independent assessment of water-dependent ecosystems. 

In some cases the outcomes of WAP implementation are reported, although this varies from region to region. 
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Recent developments

SA has developed draft statewide Monitoring, Evaluation, Reporting and Improvement (MERI) guidelines for WAPs. The draft 
guidelines set out the aims and methods for establishing efficient and effective monitoring regimes. The most recently released 
WAPs implement this framework and include clear objectives that are supported by monitoring and evaluation provisions. 
The Lower Limestone Coast WAP for example, outlines the need to monitor water extraction and ensure that sufficient data is 
collected to assess the capacity and health of groundwater resources and dependent ecosystems. 

Regional assessments were conducted as part of the State NRM Plan 2012–2017. These assessments fulfilled resource 
condition reporting requirements under the NRM Act.

Annual water resource status reports are prepared by DEWNR for each prescribed surface and groundwater area, as well 
as other non-prescribed significant groundwater resources in SA. The status reports provide the community with factual 
information and analysis of the available groundwater and surface water data. They report on the status of groundwater 
levels and salinity or surface water availability and suggest whether the trends are indicative of increased risk to beneficial 
uses. While these reports do not include an assessment of ecological monitoring data, they may identify potential risks to 
water-dependent assets as a result of declining water availability or increased salinity.

Evaluation and improvement

Overview

The NRM Act 2004 requires WAPs to be reviewed every 10 years, and subsequent amendments are made as 
necessary. The reviews evaluate the appropriateness of outcomes and objectives and the effectiveness of management 
arrangements through assessing results of monitoring and research. 

The effectiveness of held environmental watering is reviewed more frequently as part of The Living Murray program and 
under monitoring programs implemented by the CEWH. This enables the use of environmental water entitlements to be 
adaptively managed on an annual basis. 

Recent developments

Limited public reporting during review processes makes it difficult to determine how well existing water management 
arrangements are delivering WAP objectives. It is also unclear whether existing monitoring programs are appropriate 
for enabling effective evaluation of plans. 

SA has recently amended its NRM Act to extend the review cycle of WAPs from five-yearly to 10-yearly and is preparing 
a new plan review schedule in line with its prioritisation policy. This has allowed rescheduling of WAP reviews that had 
fallen behind the five-year review timeline. The draft MERI guidelines have been incorporated into the WAP framework 
for newer plans and the extent to which this improves the evaluation process will be better understood during the next 
review cycle.

Governance

Overview

Responsibilities for planning, management and delivery of environmental water management largely lie with the 
DEWNR and NRM boards. NRM boards are responsible for both regional NRM plans and preparing and reviewing 
WAPs, including community engagement and some aspects of plan implementation, including resource monitoring. 
DEWNR is responsible for some aspects of plan implementation, resource monitoring and licence management. 
There are a range of administrative processes for coordinating the responsibilities of DEWNR with the NRM boards 
and other agencies.

In accordance with the Basin plan, DEWNR has responsibility for developing annual environmental watering priorities 
and long-term environmental watering plans for the three water resource planning areas in the SA portion of the 
Murray–Darling Basin. 
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Recent developments

DEWNR submitted its first annual environmental watering priorities (for 2013-14) to the MDBA in May 2013. The annual 
watering priorities are used by the MDBA to help inform the development of the Basin-wide annual watering priorities. 

The State NRM Plan 2012–2017 identified strategies for improving cohesion between agencies and improving 
governance structures as a key priority for strengthening management systems within the NRM community in SA. 

Recent machinery of government changes, which brought all staff involved in water planning and management together into 
a single agency for the first time, should see closer coordination of the development and implementation of WAPs in SA.
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Tasmania

Introduction

While constituting less than one per cent of Australia’s landmass, Tasmania contains 12 per cent of its freshwater resources. 
The state’s terrain is largely high relief and the distribution of water resources and rainfall across Tasmania varies considerably. 
There is a clear east-west rainfall gradient across Tasmania. On the western side, rainfall increases from an average of 
1472 mm in Strahan on the mid-west coast up to 2650 mm at Cradle Valley in the highlands. On the east and north coast, 
annual rainfall is lower – averaging 594 mm at Swansea, 615 mm at Hobart and 778 mm at Devonport. 

Irrigated agriculture and the greater proportion of Tasmania’s population are concentrated throughout the state’s central 
and eastern regions which are considerably drier, having lower water availability and greater seasonal variability. Water is 
largely extracted from surface water systems and used primarily for irrigated agriculture, power generation and domestic 
supply. Groundwater resources are extensive, but quality and yield are highly variable. There are significant areas of 
highly connected groundwater and surface water systems, particularly in the state’s north where some of Tasmania’s 
highest-value agricultural systems are located. 

More than 40 per cent of Tasmania is managed as national parks and reserves, and just over 70 per cent remains 
in a relatively natural condition. The main rivers in Tasmania are the South Esk, Derwent, Gordon, Arthur, Huon, 
Macquarie, Mersey, Franklin, Pieman and the North Esk. There are more than 8000 wetlands, 10 of which are listed as 
internationally significant under the Ramsar convention and are important feeding and breeding grounds for waterbirds. 

A significant proportion of water authorised to be taken under the Water Management Act 1999 (WMA 1999) is used 
for hydro-electric generation. After being run through turbines this water is generally returned to the river system. 
Most rivers used for agricultural water supply are unregulated systems and, as a result, their flow regimes generally 
retain many elements of the natural flow regime.

Environmental water management in Tasmania has focused on maintaining key elements of natural low-flow regimes. 
The main premise of this approach is that the ecology of a river system (and the environmental values it contains) 
has evolved in response to the pattern of the natural flow regime. For example, important freshwater ecosystems are 
conserved through the provision of flows that retain the natural flow regime as far as possible to protect locally important 
geomorphic and ecological processes and refuges for in-stream communities during periods of low flow. 

Environmental water management arrangements

Legislative and policy overview

The WMA 1999 legislates the provision of water for aquatic ecosystems. Environmental water is provided through a 
range of mechanisms, though in general, the management of water extraction is the principal means by which water is 
retained in river systems. The allocation of water, setting of rules under which water may be accessed and development 
of water management plans all play a part in the provision of water for the environment. Statutory water management 
plans identify ecosystem water requirements, water management rules and any likely detrimental effects resulting from 
water extraction. In addition, water management plans include monitoring arrangements to allow evaluation of the 
effectiveness of the rules in place. 

The Irrigation Clauses Act 1973 provides for the supply of water for irrigation under a system of irrigation rights. This Act 
is incorporated with the WMA 1999 for the purposes of applying the latter Act to irrigation districts.

Hydro Tasmania holds a special licence that grants it the right to take all water resources in designated hydro-electric 
districts, with the exception of relatively small volumes of water taken for town water supply, stock and domestic uses, 
and under water licences. Hydro Tasmania has independent control over the management of its infrastructure and in 
some instances, has voluntarily made environmental releases from its dams since 1999.

Under the WMA 1999, water can be allocated to the environment as an entitlement or under a rules-based system. 
Given most water extraction for irrigation occurs in unregulated rivers, environmental water is provided through 
rules-based management of consumptive use under water management plans and through specific licence conditions. 
Environmental entitlements have not been established for environmental purposes to date. 
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Table A7: Tasmanian environmental water management framework

Legislation Statutory instrument Implementation plans Responsible agency

Water Management 
Act 1999

Water Management Plan Department of Primary 
Industries, Parks, 
Water and Environment

Planning

Overview 

One of the key planning tools used for provision of environmental water is the Tasmanian Conservation of Freshwater 
Ecosystems Values (CFEV) database. The CFEV project began in 2002 and has provided a statewide audit and 
conservation evaluation of Tasmania’s freshwater-dependent values. To do this, rivers, estuaries, wetlands, waterbodies, 
saltmarshes and karst across the state were mapped and categorised according to their relative condition and 
conservation value (DPIW 2008). The project ranked freshwater ecosystems to reflect their priority for future 
management, based on conservation value combined with the current level of management protection, including the 
conservation security provided by existing land tenure. For example, in certain cases, a freshwater ecosystem that is 
situated within a national park, and therefore already provided with a high level of protection, would be ranked with a 
lower priority for management. 

Important freshwater ecosystem values identified through the CFEV project are recorded in the CFEV database, 
which is can be accessed online via the Water Information System of Tasmania (WIST). This database is used 
by multiple Tasmanian organisations as a common basis for prioritising natural resource management activities, 
including the setting of environmental flow objectives in water management plans. 

Water management plans must include environmental objectives, and the plan must provide a water regime that best 
gives effect to the objectives. Water management plans released before 2006 set minimum environmental flows on the 
basis of habitat-based assessments and focused on the minimum flow requirements of several key aquatic species. 
Low-flow management is still the main focus of environmental water provision, but environmental flow assessments 
for newer plans take a more holistic approach that better reflects natural variability in streamflow and, where relevant, 
includes consideration of intermediate- and high-flow water requirements of entire riverine ecosystems (including 
riparian vegetation, wetlands, geomorphological features and estuaries). In general, with relatively small volumes of water 
extracted (particularly in winter), and unregulated systems, much of the natural variability in the flow regime is retained 
in many of Tasmania’s rivers. 

Where environmental flow assessments are required to support the development of a water management plan, an 
appropriate assessment method is determined based on water demand at different times of year. Generally a desktop 
assessment is used to determine environmental flows in catchments where water use is minimal and more detailed 
field-based assessments are undertaken for catchments with high demand for water.

The Tasmanian Environmental Flows Framework (TEFF) outlines Tasmania’s approach to environmental flow assessment. 
The TEFF draws on the CFEV database (and other sources where appropriate) to identify high-value ecosystems 
and advocates the use of conceptual models to determine their dependence on certain aspects of the flow regime. 
Field assessments and hydrological modelling are then used to determine the extent to which the natural flow regime has 
been modified and the resultant risk to ecosystem values. Site assessments are conducted to identify the magnitude and 
timing of flow events required to meet environmental flow objectives. Based on this analysis, the minimum monthly flows 
and high-flow thresholds required to maintain healthy physical and in-stream habitats are determined. An environmental 
flow regime is then implemented through rules-based strategies specified under a water management plan that retain the 
characteristics of the natural regime as far as possible. 
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Recent developments

Since the 2012 environmental water management review, Tasmania has finalised five water management plans for 
the Tomahawk, Boobyalla, South Esk River and Ringarooma catchments, as well as the Sassafras Wesley Vale area, 
such that there are now 11 adopted water management plans. A draft water management plan for the Macquarie River 
catchment has undergone public consultation and is also being finalised. 

Tasmania has made further progress towards defining components of the flow regime required to provide for high-value 
ecosystems through completion of the Tasmanian Environmental Flows (TEFlows) project. The project has defined the 
ecological character of rivers and estuaries with two contrasting freshwater flow regimes: (1) intermittent rivers with highly 
variable and relatively unpredictable flow regimes; and (2) perennial rivers with flow regimes of low variability and increased 
predictability. This research also identified attributes of these riverine ecosystems that appear to be responsive to flow.

The key findings of this work are now being used to guide environmental flow assessments in catchments of 
corresponding hydrology and could inform the design of environmental monitoring programs that are associated 
with water management plans. The findings of the TEFlows project informed the development of environmental 
flow provisions in the recent Ringarooma and Macquarie water management plans. 

In addition, Tasmania’s involvement in the Low Flow Ecological Response and Recovery project (funded under the 
Commission’s Raising National Water Standards program) has enabled further examination of ecological responses 
to low-flow conditions in Tasmanian rivers. The results of this work have provided insight into which aspects of 
riverine ecosystems are impacted by low flows and the range of states that are displayed by biological communities 
in intermittent streams. 

Implementation

Overview

Water for the environment is protected through the implementation of sustainable allocation limits and access rules 
established for particular water resources under water management plans, and more broadly under policies and the 
provisions of the WMA 1999. This includes cease-to-take provisions to protect baseflows and allocation limits to broadly 
provide a pattern of natural flow variability, including the maintenance of higher flow components that are necessary for 
the environment. 

Recent developments 

In July 2012, the Sassafras Wesley Vale groundwater area was appointed by the Minister under provisions included 
in the Sassafras Wesley Vale water management plan. This is the first appointed groundwater area in Tasmania and 
provides for the implementation of groundwater licensing arrangements where water is extracted for commercial 
purposes. The plan limits groundwater extraction to preserve historical groundwater levels and imposes cease-to-take 
triggers to preserve groundwater discharge to connected surface water systems.

In 2014, the Ringarooma water management plan was adopted. Environmental flow provisions were developed in 
accordance with the TEFF and informed by the assessment of the Ringarooma catchment undertaken as part of the 
TEFlows project. An additional assessment was undertaken to determine the water requirements of the catchment’s 
Ramsar-listed lower floodplain wetland.

To support the implementation of the water management plan in the Ringarooma catchment, the condition of rivers in 
the catchment was examined in detail in during 2012–14. This study investigated spatial and temporal patterns in river 
condition, and specifically focused on relationships between land and water use and ecological parameters that relate 
to river condition (e.g. water quality, macroinvertebrates and fish) during a relatively dry irrigation season. 

Further information about the TEFF and TEFlows project and their application in the Ringarooma catchment is provided 
as a case study in Box 6 of this report. 
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Monitoring and reporting

Overview

All water management plans specify monitoring requirements to support the review of environmental water provisions. 
Monitoring in connection with plans is focused on the water regime, primarily using data from streamflow gauging 
stations, and to a lesser extent, monitoring bores. 

Hydrological data and continuous streamflow gauging and groundwater levels are made publicly available on 
WIST. The outcomes of annual waterways monitoring for 40 of the 48 surface water catchments in Tasmania were 
publicly reported from 2004–08. This included streamflow and water allocation assessments, and water quality 
and macroinvertebrate monitoring as indicators of riverine health using the Australian Rivers Assessment System 
(AUSRIVAS). While annual waterways monitoring reports ceased production in 2008, the information continues to 
be collected and stored in WIST. 

Recent developments 

Ecological studies and historical monitoring data informed environmental flow assessments in high-water-demand areas 
under the TEFF, and relationships between certain flows and ecological characteristics of riverine ecosystems in six surface 
water catchments were examined during the TEFlows project. Monitoring to enable the evaluation of water management 
plans focuses on hydrology to ensure the desired environmental water regimes are being achieved. Ecological monitoring is 
not implemented where ecological flow requirements are considered well understood, although targeted ecological monitoring 
is undertaken in some catchments where the condition of ecosystems or their values is uncertain.

Evaluation and improvement

Overview

The WMA 1999 requires that water management plans undergo a formal review. The review period is specified in 
individual plans and varies, with five-yearly reviews being most common in early plans. Newer water management 
plans specify a 10-year review cycle. 

Recent developments

Due to resource reprioritisation, scheduled water management plan reviews have been placed on hold while new plans 
are developed for water resources with high levels of extractive demand.

Completion of the TEFlows project has furthered knowledge of the flow requirements of freshwater-dependant biota and 
processes by investigating the links between flow variability and river and estuarine ecology. Overall, the findings of this study 
support the methodology of the TEFF, which focuses on maintaining natural flow variability in rivers with high water extraction.

Governance

Overview

The Department of Primary Industries, Parks, Water and Environment (DPIPWE) is responsible for environmental 
water management through administration of the WMA 1999, development and review of water management plans, 
management of water licences, and implementation of monitoring and reporting.

Hydro Tasmania operates the state’s hydropower system including 29 hydropower stations and more than 50 large dams 
in central and western Tasmania. The system affects more than 1200 km of Tasmania’s waterways with impacts on 
hydrology, fish migration and other aspects of stream health. 

Recent developments

In 2011, DPIPWE conducted a risk assessment for connected groundwater and surface water systems. The assessment 
identified the potential for overallocation or double allocation in several connected systems that support high-value 
agricultural systems and dairy production. Integrated management arrangements, including groundwater extraction 
licensing, have recently been implemented for the Sassafras Wesley Vale area in accordance the WMA 1999 and 
Sassafras Wesley Vale water management plan.
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Victoria

Introduction

Water resources in northern Victoria largely fall within the Murray–Darling Basin where surface waters are heavily 
regulated and developed for irrigated agriculture. Large sections of the River Murray and many of its tributaries that 
run through Victoria contribute to the network of rivers, wetlands and floodplains that provide habitat for a diverse 
range of flora and fauna. Surface water systems in the southern half of Victoria drain to the south-east coast and 
include regulated systems with large storages to supply urban demands. The Gippsland region includes heritage-listed 
unregulated rivers with high conservation value. More than 400 high-value wetlands exist across Victoria, including 11 that 
are internationally recognised under the Ramsar convention including the Hattah- Kulkyne Lakes and Barmah Forest.

The Victorian climate varies across the state ranging from semi-arid in the north-west to temperate along the coast. 
Annual rainfall averages between 200 and 300 mm in the north-west and up to 1200 mm in the east. Water uses 
in Victoria are diverse and include agriculture, mining, residential use and power generation. While Victoria 
only comprises three per cent of Australia’s landmass, it accounts for about 20 per cent of Australia’s water use, 
with 80 per cent derived from surface water systems. Groundwater use is more significant in the drier western 
regions, where it supplies around 37 per cent of water demands. 

The Department of Environment and Primary Industries (DEPI) is the main agency with responsibility for water 
management. Some responsibilities are delegated to water corporations for water planning and allocation decisions, 
and to CMAs (including Melbourne Water) for coordinated catchment management in their region. The Victorian 
Environmental Water Holder (VEWH) is responsible for making decisions about the most effective use of environmental 
entitlements.

Environmental water management arrangements

Legislative and policy overview

The Water Act 1989 (WA 1989) provides the basis for Victoria’s water allocation and entitlement framework. Section 7 of 
the Act provides that the Crown has the right to the ‘use, flow and control’ of all water in a waterway and all groundwater. 
The authority to take surface water or groundwater is provided for under the WA 1989 through a statutory entitlement 
system. An allocation process is used through which rights to water are granted to specific users. Decisions about 
allocations of water are made to balance the needs of:

• consumptive uses (urban, irrigation, stock and domestic and commercial)

• environmental uses (wetlands, aquatic biota, estuaries and groundwater-dependent ecosystems).

The entitlement system provides the basis for how water is accessed and shared in Victoria. There are several 
different types of allocated water, such as water licences, Bulk Entitlements (BEs) and Environmental Entitlements 
(EEs). BEs provide a statutory right to use and supply water in regulated river systems. BEs are largely held by water 
corporations and other entities for supplying water to towns and cities for domestic, industrial and commercial purposes 
as well as irrigation supply. The BE usually specifies operating rules for infrastructure and defines the rights of individual 
water entitlement holders who receive water via authority infrastructure as tradable water shares. Water licences for 
individuals or entities taking water directly from unregulated rivers, aquifers or farm dams are issued by the Minister 
(except for the conditional taking of water solely for domestic and stock purposes).
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The WA 1989 establishes both the Environmental Water Reserve (EWR) and the VEWH and allows for the creation of 
EEs, which are held by the VEWH. The EWR is the term used to describe the water set aside to achieve environmental 
outcomes. Water in the EWR is provided in three ways:

•	 EEs: a volume of water held as an entitlement in perpetuity with the same properties as entitlements for consumptive 
uses. This is the component of the EWR that can be actively managed, with discretion as to when, where and in what 
volumes water is delivered.

•	 Obligations on consumptive entitlements (passing flows): the volume of water that water corporations or licensed 
diverters are obliged to provide out of storage or past a diversion point before it can be taken for consumptive use.

•	 ‘Above-cap’ water: the water available above limits on consumptive volumes. In groundwater systems, the EWR is 
provided by limiting the volume of groundwater that can be extracted for consumptive use. 

EEs are generally specified in the same manner as BEs and provide for a share of the available resource in a regulated 
river system. That share is then used to maintain priority ecological objectives and values. Environmental water in 
unregulated streams is provided through rules-based arrangements that include management of existing diversions via 
licence conditions, such as rostering and restriction rules. 

Table A8: Victoria’s environmental water management framework

Legislation Statutory instruments Implementation plans Responsible agencies

Water Act 1989 Bulk Entitlements 

Sustainable Water 
Strategies (SWSs) 

Groundwater and 
streamflow management 
plans (GMPs and SFMPs)

Victorian Waterway 
Management Strategy 
2013

Department of Environment 
and Primary Industries

Environmental Water 
Reserve

Environmental water 
management plans

Catchment Management 
Authorities and Melbourne 
Water

Environmental 
Entitlements

Seasonal watering plan Victorian Environmental 
Water Holder

Catchment and Land 
Protection 1994

Regional Catchment 
Strategies 

Regional River Health 
Strategies 

Catchment Management 
Authorities

Environmental Protection 
Act 1970

Environmental Protection 
Authority

Heritage River Act 1992 Catchment Management 
Authorities

Planning

General overview 

Planning in Victoria is based on an integrated waterway management planning framework. Under the WA 1989, 
the government uses a water entitlement framework to balance the demands for water for consumption, the environment 
and other non-consumptive uses. 

Four regional Sustainable Water Strategies (SWSs) that cover the entire state were produced between 2006 and 2011. 
SWSs are developed to identify key risks to water resources and actions to address these risks, including actions to 
maintain or increase the volume of the EWR. 
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Regional Catchment Strategies (RCSs) are developed by catchment management authorities (CMAs) under the 
Catchment and Land Protection Act 1994 and provide integrated strategies for managing land, water and biodiversity 
in the 10 catchment management regions of Victoria. Long-term objectives and priorities for action stated in RCSs 
relevant to water are implemented through Regional River Health Strategies (RRHSs).

RRHSs provided the policy framework for managing river health during the decade 2002–12. They were developed by 
the CMAs and guided by principles within the Victorian River Health Strategy (VRHS). The RRHSs established regional 
objectives for river systems and river reaches, priorities to achieve these and engage communities, and provided 
evidence-based recommendations for investment by government. Environmental water planning in Victoria has been 
guided by the RRHSs, which set broad priorities for the protection and restoration of high-value river reaches using 
a risk-based approach. They identified specific actions for management in priority areas, including where detailed 
streamflow or groundwater management plans were required. 

Regional Waterway Strategies (RWSs) will progressively replace RRHSs under the direction of the Victorian Waterway 
Management Strategy (VWMS). The VWMS replaced the VRHS in September 2013. The VWMS outlines the framework 
for government to manage rivers, estuaries and wetlands and describes the environmental water management 
framework in Victoria.

The VEWH was established on 1 July 2011 through an amendment to the WA 1989. The VEWH is the independent 
statutory body responsible for holding and managing Victoria’s environmental water entitlements. The VEWH develops 
a seasonal watering plan that outlines priority options for use of EEs under a range of possible climatic conditions.

Recent developments

The VWMS was released in 2013 and replaces the previous VRHS 2002–12. It provides a framework, based on 
regional planning processes and decision-making, to maintain or improve the condition of rivers, estuaries and 
wetlands in Victoria. It sets out a framework for managing EEs as follows:

•	 CMAs (including Melbourne Water) are to develop RWSs that will build on and replace the existing RRHSs and 
expand their scope to include wetlands and estuaries. 

•	 CMAs will prepare environmental water management plans (EWMPs) progressively for each priority system identified 
in the RWSs, outlining long-term environmental objectives, desired flow regimes and management arrangements. 
The EWMPs will form the basis of seasonal watering proposals that will inform the development of a Seasonal 
Watering Plan by the VEWH.

The VWMS also:

•	 Provides policy direction for considering social and cultural benefits that can be supported by environmental 
water. The EWMPs are to identify opportunities for social and cultural outcomes where they are consistent with 
environmental objectives.

•	 Describes tools to achieve more efficient use of environmental water including through environmental works and 
measures, trading, carryover, use of return flows and recognising where the delivery of consumptive water can 
meet environmental outcomes en route to other water users.

•	 Recognises the need to better consider the requirements of groundwater-dependent ecosystems and manage 
connected groundwater and surface water systems as an integrated resource.

•	 Supports research and monitoring to improve knowledge about the ecological outcomes of environmental water use 
through extension of the existing Victorian Environmental Flows Monitoring and Assessment Program (VEFMAP). 
The VEFMAP has been used for nine priority regulated rivers where significant environmental water recovery has 
occurred, but has not yet been applied to estuaries or wetlands. 

Since its establishment in 2011, the VEWH has managed its holdings through an annual seasonal watering plan which 
set priorities for when, where, how and why environmental water will be used in the coming water accounting year. 
The seasonal watering plan is informed by seasonal watering proposals developed by CMAs (and Melbourne Water) 
in consultation with local communities and other agencies. The seasonal watering plan is developed using a seasonally 
adaptive approach, in which current climatic conditions direct the final watering arrangements. The plan also considers 
how to coordinate the use of the Victorian environmental water holdings with environmental water managed by other 
organisations, such as the MDBA or CEWH. The VEWH released its first seasonal watering plan in 2011–12. 
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Implementation

Overview

The VEWH implements environmental watering actions through seasonal watering statements that the relevant CMA 
then acts on. Before authorising the delivery of environmental water, the VEWH must ensure that delivery requirements 
have been met and that costs are acceptable. Depending on the particular system, and the entitlement being used, 
delivery arrangements might be outlined in any of the following:

• the seasonal watering proposal or plan

• operating arrangements required under some entitlements

• a separate delivery plan.

The VEWH is able to trade its holdings, providing any net revenue is used to achieve environmental outcomes, 
either through the purchase of allocation at a different time or in a different system, to fund assessments to address 
key knowledge gaps or for works and measures that improve the efficiency of environmental water delivery. 

Recent developments 

The VWMS provides the framework for government to maintain or improve river condition through providing guidance 
on the development of RWSs. The RWSs will implement key elements of the VWMS and build on the existing RRHSs 
by integrating priorities for environmental water management with other waterway management activities. 

As at April 2012 the VEWH held 372 GL of EEs (including those acquired through The Living Murray and Snowy River 
initiatives). The VEWH releases seasonal watering statements to authorise the CMAs or Melbourne Water to order 
and deliver environmental water on behalf of the VEWH. In 2012–13, more than 430 GL of water (including water 
sourced from the CEWH) was delivered in 46 river reaches and 17 wetlands in Victoria16. Of the 122 priority watering 
actions identified in the seasonal watering plan in 2012–13, 91 per cent were achieved or partially achieved through 
a combination of natural river flows, river operations and managed environmental releases. 

In 2012–13, the VEWH sold 14 GL of its holdings in the Murray System, using a portion of the trade revenue to purchase 
850 ML to address a supply shortfall in the Werribee system. 

Monitoring and reporting

Overview

Water regime monitoring occurs through an extensive network of surface water gauging stations and groundwater bores. 
A statewide river condition assessment, the Index of River Condition, is prepared every five years. 

Assessment of ecological outcomes occurs through application of the VEFMAP. The program evaluates ecosystem 
responses to environmental flows in eight regulated rivers including the Wimmera, Glenelg, Goulburn, Broken, 
Thomson, Macalister, Campaspe and Loddon systems. VEFMAP was established to determine whether the delivery 
of environmental water is achieving the predicted outcomes.

VEFMAP supports a set of logic models that are used to predict the effects of environmental flow components on 
key ecological variables. The monitoring program collects data on variables such as fish, water quality, vegetation and 
physical habitat to assess and refine (where necessary) the accuracy of the models. VEFMAP is being delivered through 
a collaborative research partnership between DEPI, the eWater Cooperative Research Centre and CMAs.

The VEWH, in partnership with CMAs and Melbourne Water, focuses monitoring efforts on actual water delivery with 
some targeted ecological monitoring. The VEWH’s seasonal watering plan includes a report on the previous year’s 
activities, which describes the environmental watering activities, volumes delivered and outcomes achieved. 

16 http://www.vewh.vic.gov.au/__data/assets/pdf_file/0010/241021/Reflections_Environmental_watering_in_Victoria_2012_13_WEB.pdf

http://www.vewh.vic.gov.au/__data/assets/pdf_file/0010/241021/Reflections_Environmental_watering_in_Victoria_2012_13_WEB.pdf
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Recent developments 

The VWMS refers to better strategic monitoring and reporting processes to enable clear demonstration of management 
outcomes and improved knowledge and scientific information. It identifies site scale monitoring to be undertaken by 
regional and state agencies at targeted locations across the state to assess and better understand the relationships 
between management arrangements and long-term water resource condition outcomes. The VEFMAP has identified key 
linkages between particular flow regimes and environmental objectives and is improving certainty that certain ecological 
outcomes will be achieved by providing particular flows. 

Evaluation and improvement

Overview

The VEFMAP was established in eight high-priority regulated rivers on the basis that delivery of environmental flows 
was expected or underway and that sites representative of the entire system could be provided near existing gauging 
stations (and hence historical data would be available). The program provides data to enhance understanding of the 
environmental impact of altered flow regimes and ecological responses to environmental watering. 

The use of EEs is evaluated annually as part of the development of the annual seasonal watering plan. Seasonal watering 
proposals are informed by monitoring data collected as part of VEFMAP and by the VEWH. 

Recent developments

In 2009, the VRHS was reviewed to assess progress against its policy directions and actions and to capture knowledge 
gained during implementation. The review informed the development of the VWMS that replaced the VRHS in 2013.

The VWMS describes the future management approach for waterways in Victoria. The Victorian Waterway Management 
Program is an eight-year adaptive management cycle comprising three stages:

• strategy and planning – setting statewide policies and targets, planning for regional water management through RWSs

• implementation and monitoring – identification of investment priorities, implementation and monitoring of
management activities and long-term resource condition assessment

• evaluation and reporting – management reporting, resource condition reporting, program evaluation and improvement.

Learning that occurs during all stages will be used to update and improve the program in subsequent cycles. 

Governance

Overview

DEPI is the main agency with delegated responsibility for implementation of the WA 1989. It also oversees the 
Victorian Waterway Management Program. Regional implementation of the VWMS via development of RWSs is led by 
the CMAs and Melbourne Water. Additionally, CMAs have responsibility for managing and delivering environmental 
water entitlements under the direction of the VEWH. CMAs provide seasonal watering proposals to the VEWH to inform 
the development of the annual seasonal watering plan and play an important role in ensuring environmental watering 
activities complement other catchment management activities. 

The VEWH is the independent statutory body responsible for holding and managing Victoria’s environmental water 
entitlements. The VEWH acts in accordance with Victorian Government policy including:

• any rules issued by the Minister for Environment and Climate Change under the WA 1989

• regional SWSs

• the VWMS.
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Recent developments

The Murray–Darling Basin Plan came into effect in November 2012 and applies to water resources in Victoria’s north 
located within the Basin. Under the Intergovernmental Agreement on Implementing Water Reform in the Murray–Darling 
Basin, Victoria is required to comply with the SDLs set under the Basin Plan by 2019. The VEWH also has obligations in 
relation assisting the MDBA with developing, implementing and reporting on Basin-wide annual watering priorities. 

The Water Bill Exposure Draft was released in December 2013, following a review of the WA 1989 and the Water 
Industry Act. The draft Bill includes provisions to implement new government policy, including actions under the VWMS 
and regional SWSs. The Bill also addresses Victoria’s obligations under the Basin plan.

The Water Bill Exposure Draft largely retains the existing environmental water management framework including the 
independent management of environmental water holders by the VEWH in partnership with CMAs. New provisions 
proposed under the Bill include:

•	 a new definition for environmental water to replace the concept of the EWR, consistent with the Water Act 2007 (Cwth)

•	 changing the VEWH’s seasonal water plan process to include consideration of environmental water beyond held EEs, 
including rules-based and above-cap environmental water

•	 enhanced specification of the VEWH’s reporting requirements.
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Western Australia

Introduction

Western Australia is Australia’s largest state with an area of 2,525,000 km2. Three-quarters of the state’s population lives 
in Perth, with an additional population concentration in the south-west corner. Agricultural development is concentrated 
in the coastal and south-west areas of the state, while pastoral stations and mining developments are located in the state’s 
north and inland regions. Rainfall in the state’s south-west has declined by about 15 per cent since the 1970s and the 
population is growing. WA relies heavily on groundwater supplies to meet demand for urban, irrigation, industrial and 
mining purposes.

There are three main climatic zones across WA, resulting in marked changes in hydrology. The monsoonal regime in the 
Kimberley produces large river flows in summer and recharges groundwater systems such that spring-fed waterholes 
may persist all year. The Pilbara and Gascoyne regions have a hot dry climate with some intense rain associated with 
summer cyclones. The Mediterranean sub-tropical regime in the south-west sees long dry summers and wet winters with 
coastal river systems flowing all year round. The rest of the state experiences hot dry summers with watercourses flowing 
only after sporadic rains. Most of the state receives less than 400 mm of rainfall a year, ranging from less than 250 mm 
over most of the state’s interior, to more than 1000 mm in the south-western and northern regions. Evaporation rates 
exceed 3000 mm in some parts of the state. 

There are 208 major waterways in WA, with a combined length of 25,000 km. Of these, 48 have been identified as 
Wild Rivers due to their pristine or near-pristine condition. WA has 12 Ramsar-listed wetlands located in the state’s 
north and south including lakes Argyle and Kununurra in the Kimberley, lakes Gore and Warden on the South Coast, 
and the Peel-Yalgorup system in the south-west. Some of the listed wetlands are protected within national parks and 
World Heritage areas, while others rely on other forms of management to maintain their condition. 

Environmental water management arrangements

Legislative and policy overview

The Rights in Water and Irrigation Act 1914 (RiWI Act) and the Rights in Water and Irrigation Regulations 2000 
(the Regulations) provide the legislative basis for the proclamation of water resources, administration of water 
entitlements and water rights and preparation and implementation of water allocation plans. This legislation is 
administered by the Department of Water (DoW). 

The proclamation of groundwater and surface water areas under the RiWI Act allows DoW to manage water resources 
through licensing of water extraction. About 90 per cent of the state’s groundwater resources are proclaimed. Proclaimed 
surface water areas cover a relatively small percentage of the state’s total land area but include most of the usable 
surface water resources in the state’s developed regions. 

At present there are 45 groundwater and 22 surface water management areas proclaimed under the RiWI Act. 
Allocation limits have been set for most proclaimed water resources, with the exception of some fractured rock 
aquifers where abstraction impacts are localised, and some surface water systems where use and demand are low. 
In unproclaimed areas, water can be taken without a licence so long as flow is not ‘sensibly’ diminished, affecting the 
rights of downstream users.

Water licences are the statutory tool for managing water extraction at a local scale and are issued for water taken from 
proclaimed water resources or from an artesian aquifer. Licensing is active in all proclaimed areas and for all artesian 
groundwater wells throughout the state. The water licensing process is guided by non-statutory water allocation plans 
and other strategic and operational guidelines and policies. The Statewide policy no. 5 – Environmental water provisions 
policy for Western Australia outlines the determination process for ecological water requirements and environmental 
water provisions for surface water and groundwater resources. In accordance with this policy, environmental 
assessments are prepared to support the development of environmental water provisions in water allocation plans. 

Water allocation decision-making may also include assessment of the proposed environmental water provisions under the 
Environment Protection Act 1986 (WA) where environmental impacts may be significant. The Waterways Conservation 
Act 1976 (WA) also contributes to environmental water management, by providing for the management and conservation 
of particular waterways and, to a lesser degree, associated land within declared waterways management areas. The Act 
also provides for controls on fringing land use, drainage, waterway disturbance and water-based activities.
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Table A9: Western Australian environmental water management framework

Legislation Statutory instrument Implementation plan Responsible agencies

Rights in Water and 
Irrigation Act 1914

Water allocation plans Department of Water

Environmental Protection 
Act 1986 

Environmental Protection 
Authority

Waterways Conservation 
Act 1976

Department of Water

Planning

General overview

Water allocation plans are non-statutory documents that guide how much water can be licensed for abstraction and 
how much water is to be left in the system for environmental purposes and to maintain water resource condition. 
Environmental water provisions for surface and groundwater systems are achieved through the setting of allocation 
limits and in many instances by providing specific policy to manage impacts (to water-dependent environments) 
in water allocation plans. In some areas where water allocation plans are not yet established, allocation limits have 
been set to guide licensing decisions. New licences are issued in accordance with the allocation limits. 

Environmental water provisions are determined as part of setting objectives and allocation limits. To do so the DoW identifies:

•	 ecological, social and cultural objectives

•	 the level of risk to the environment, including how the environment bears the risk of low water availability in dry periods

•	 the environmental water regime (as flow, level or volumes) required to meet the objectives. 

Most finalised water allocation plans in WA relate to groundwater systems. Groundwater-dependent ecosystems are 
identified and managed through extraction limits designed to maintain groundwater levels and/or spring discharge 
to connected surface waters. There is a reasonably long history of management of abstraction impacts to 
groundwater-dependent ecosystems in WA. Specific rules for the management of risk to wetlands on Gnangara Mound 
have been used to manage abstraction since 1995.

Newer plans have identified groundwater-dependent ecosystems and been more specific in terms of setting clear 
objectives and actions for managing risks to groundwater-dependent ecosystems and their water requirements. 

Recent developments

Since the previous environmental water management review in 2012, WA has finalised five new water allocation 
plans. These include surface water allocation plans for the Warren Donnelly, Middle Canning and Lower Ord rivers 
and groundwater plans for the Murray and Pilbara. Plans have also been released for public consultation for the 
Lower Collie surface water and Gingin groundwater areas. There are now 23 water allocation plans in place, all of 
which make environmental water provisions through the setting of allocation limits. All surface water plans have been 
supported by assessments of ecological values and water requirements, commensurate with the identified level of risk. 
The new Pilbara groundwater allocation plan was informed by a comprehensive assessment of groundwater-dependent 
ecosystems and their water requirements. 

While water allocation plans generally deal with surface and groundwater resources separately, there are recent 
examples where connectivity is recognised. For example, the draft Gingin groundwater plan (released in 2013) 
proposes extraction limits that ensure sufficient groundwater discharge to maintain the critical low-flow thresholds 
established under the Gingin surface water allocation plan. 
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Implementation

General overview

Water allocation plans set out the management strategies for achieving environmental outcomes. This is achieved 
through rules-based management of consumptive use and includes volumetric allocation limits that guide the issue of 
water licences, rules relating to the location of licences, trading and day-to-day water access. There are several dams 
from which water is released for the benefit of environmental and other users, however only the Canning and Ord River 
dams have environmental releases formalised under a water allocation plan. 

Because WA operates a rules-based system and does not provide access entitlements within a consumptive pool that 
are fully unbundled, there are no provisions for environmental water entitlements. 

Recent developments

WA continues to manage environmental water through the implementation of volumetric allocation limits on water use 
and rules relating to the location of extraction, trading and cease-to-pump arrangements under water allocation plans. 
Since the last environmental water management review, five new water allocation plans have been implemented. 

Monitoring and reporting

General overview

DoW operates numerous surface and groundwater monitoring sites across the state and collects data on the quality 
and quantity of the state’s water resources. Additionally, the monitoring of water-dependent environmental values to 
assess the adequacy of environmental water provisions is undertaken at several reference sites across the state. 

Each water allocation plan sets out a monitoring regime using existing water level and flow monitoring networks. 
The trigger flows and levels defined as performance indicators in water allocation plans are linked to the existing 
monitoring networks and supplemented in some cases by monitoring by licensees. The condition of ecological 
assets may be inferred from flow and water level data. Plans that do not have a specific ecological monitoring 
program associated with them rely on the statewide program to assess the achievement of ecological outcomes.

Recent developments

The recently released Pilbara groundwater allocation plan is supported by a detailed publicly available monitoring 
program that links monitoring arrangements directly to the plan’s performance indicators. The ecological monitoring 
component has been designed to ensure that the environmental performance indicators have been set at an appropriate 
level to achieve the intended ecological objectives and validate predictions of groundwater-dependent ecosystem 
responses to changes in groundwater availability. Given the size of the Pilbara groundwater allocation plan area 
(200,000 km2), the monitoring program – including some of the ecological monitoring requirements – requires licensees 
to conduct monitoring as a condition of holding a licence to take water. The DoW has set up the monitoring to deliver 
what is needed to evaluate the plan.

The recently released policy paper Securing Western Australia’s Water Future (2013) identifies proposed changes 
to water management frameworks in Western Australia, including a proposal to introduce statutory water allocation 
planning where appropriate for high-demand resources. Under the proposed changes, the content of statutory plans 
will be specifically aligned to the requirements of the NWI and will:

•	 specify performance indicators that are to be used to assess the effectiveness of the strategies provided for in the 
plan

•	 set out a program for monitoring the operation and effectiveness of the plan

•	 set out a time or times when the Minister will report on the operation of the plan.

The paper also states that provisions on water for the environment are spread across several pieces of legislation. 
The identified changes are necessary to provide transparency and security for environmental water. It is proposed 
to consolidate existing provisions and make it explicit that provision is to be made for environmental water in water 
resource management, where appropriate.
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Evaluation and improvement

General overview

Evaluation of water allocation plans is supported by the monitoring programs that are specified as part of each planning 
process. Once established, a plan is evaluated – in most cases annually – to determine whether its objectives are being 
achieved and identify whether further assessment is needed. Annual evaluations will generally be brief and conducted 
internally. Evaluation statements are produced (typically triennially) which report on the plan’s objectives, performance 
indicators, triggers and responses, and actions. The evaluation is generally a statement that covers the allocation status, 
allocation issues, implementation actions, triggers reached, plan performance and the evaluation of management set out 
in the plan. 

To support these evaluations, a resource review is produced which summarises the monitoring information collected 
as part of implementing the plan and includes a times series analysis of resource condition. Evaluation statements are 
intended to provide an indicator of when a plan review may be needed.

Recent developments

Water allocation plans include a commitment to undertake an annual evaluation process to assess resource condition, 
whether a plan is meeting its objectives and any changes to the management arrangements that are needed to improve 
the plan’s performance. Evaluation statements were published for 12 plans up to 2012. Evaluation statements will 
continue to be published triennially. 

Governance

General overview

WA undertakes a risk-based process to decide where and when to develop water allocation plans, the appropriate level 
of planning effort to apply and whether new investigations are needed to inform plans. This process considers the level 
of current and future demand, and the risks to water-dependent values. DoW’s planning priorities are publicly available 
on its website.

DoW undertakes its own scientific assessments to support the development of environmental provisions in water 
allocation plans. In addition, the WA Government collaborates with research institutions to identify knowledge gaps and 
maintain information sharing. For example, the government was an active partner of the collaborative research initiative, 
TRaCK. During 2007–2012, TRaCK undertook research in a range of areas including ecology, socio-economy and river 
hydrology in the wet-dry tropics of northern Australia. The aim was to improve understanding of the social, cultural, 
economic and environmental benefits provided by tropical rivers and estuaries and develop methods and tools to help 
water managers assess the implications of current use and potential developments. Additional research partnerships 
have been undertaken for the Gnangara Mound and other parts of the state’s south-west and are currently in place, 
with the CSIRO studying the potential climate change impacts on water resources in the Pilbara region.
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Recent developments

Longer-term security for environmental water provisions is at risk given the non-statutory nature of water allocations and 
the limitations of tools available to recover overallocated resources under the current legislation and policy framework. 
In 2013, the WA Government released the Securing Western Australia’s Water Future policy paper which proposes 
to reform the state’s water resource management. Recognising that environmental water provisions have been well 
established under several water allocation plans, the framework proposes the following measures that will build on 
existing arrangements for environmental water:

•	 progressively introduce statutory water allocation plans, with existing non-statutory plans being able to be transitioned 
to statutory plans

•	 consolidate environmental water provisions 

•	 more transparent provision of water for dependent ecosystems such as estuaries and waterways

•	 environmental water rules, requirements and objectives being more clearly articulated

•	 allow suitable recovery mechanisms to be applied in overallocated resources where allocation limits are in place

•	 environmental water being transparently accounted for

•	 update compliance and enforcement measures.
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