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n Where terms are defined in  
the Water Act, the summaries  
or interpretations in this document are 
marked with a square. Please refer to 
the Water Act for the legal meaning of  
these terms.
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the proposed Basin Plan, the 
summaries or interpretations in 
this document are marked with a 
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Basin Plan, the summaries or 
interpretations in this document are 
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Acknowledgement of the  
Traditional Owners of the  
Murray–Darling Basin

The Murray–Darling Basin Authority (MDBA) acknowledges and pays its 
respects to the Traditional Owners and their Nations of the Murray–Darling 
Basin. The contributions of earlier generations, including the Elders, who 
have fought for their rights in natural resource management are also 
valued and respected.

MDBA recognises and acknowledges that the Traditional Owners and 
their Nations in the Murray–Darling Basin have a deep cultural, social, 
environmental, spiritual and economic connection to their lands and 
waters. MDBA understands the need for recognition of Traditional 
Owner knowledge and cultural values in natural resource management 
associated with the Basin. Further research is required to assist in 
understanding and providing for cultural flows. MDBA supports the belief 
of the Northern Murray–Darling Basin Aboriginal Nations and the Murray 
Lower Darling Rivers Indigenous Nations that cultural flows will provide 
beneficial outcomes for Traditional Owners.

The approach of Traditional Owners to caring for the natural landscape, 
including water, can be expressed in the words of Ngarrindjeri Elder Tom 
Trevorrow: ‘Our traditional management plan was don’t be greedy, don’t 
take any more than you need and respect everything around you. That’s 
the management plan — it’s such a simple management plan, but so hard 
for people to carry out.’ (Tom Trevorrow 2010, Murrundi Ruwe Pangari 
Ringbalin, River Country Spirit Ceremony: Aboriginal Perspectives on 
River Country.) 

This traditional philosophy is widely held by Traditional Owners and 
respected and supported by MDBA.

Acknowledgement of Traditional Owners
Plain English summary of the proposed Basin Plan



Proposed Basin Plan  
Invitation for public submissions 

The Murray–Darling Basin Authority (MDBA), acting pursuant to 
subsections 43(4) & (5) of the Water Act 2007 (Cwlth), seeks submissions 
from interested persons on the proposed Basin Plan by 16 April 2012. 

Submissions must be sent to:

online   MDBA’s online proposed Basin Plan submissions  
webpage, accessible from mdba.gov.au

email    submissions@mdba.gov.au

mail   Proposed Basin Plan 
Murray–Darling Basin Authority 
GPO Box 3001 Canberra City ACT 2601

fax   (02) 6279 0558 

Online lodgement is the preferred means to receive submissions. 
Submissions lodged outside the online system should be clearly identified 
by including the words ‘Submission on the proposed Basin Plan’ in the 
document title, subject line or body of the submission. 

Please note that MDBA is required under subsection 43(8) of the 
Water Act to publish all submissions, including personal and third-party 
information, on its website, unless a person making a submission 
specifically requests MDBA to treat a submission (or a particular part 
of a submission) confidentially. For additional details on how to make a 
submission, go to mdba.gov.au or call 1800 230 067.

Copies of the proposed Basin Plan, documents referred to in the 
proposed plan and this Plain English summary of the proposed Basin 
Plan — including explanatory notes are available on MDBA’s website 
(mdba.gov.au), by writing to MDBA at the above address or by contacting 
MDBA on 1800 230 067.
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Plain English summary of the proposed Basin Plan

There has long been widespread recognition of the need to maintain 
the Murray–Darling Basin as a healthy, working river system, for all 
Australians, now and into the future. A key feature of the proposed 
Basin Plan (which may also be called the ‘draft Basin Plan’) is the 
recommendation that the health of the Basin be improved by setting a 
long-term environmentally sustainable level of take of water 
from its rivers of 10,873 gigalitres per year (GL/y). This is the amount 
of water that can be used for irrigation, agriculture, drinking and so 
forth (known as ‘consumptive use’) on average. The environmentally 
sustainable level of take will ensure that there is enough water left in the 
river system to meet environmental needs.

The environmentally sustainable level of take is based on the best 
available information and scientific analysis. It reflects a balanced 
judgement of environmental, socioeconomic and operational factors, and 
is based on evidence of future sustainability, rather than historic use. The 
environmentally sustainable level of take is the maximum amount of water 
that can be taken from Basin water resources without compromising either 
the environment or our ability to productively use the resource into the 
future. Our current level of water use has surpassed this amount, and this 
is one of the main reasons why we need a Basin Plan. 

The Murray–Darling Basin Authority (MDBA) has taken full account 
of previous efforts to recover water for the environment, including 
water recovered between 1995 and 2009 through various programs, 
including The Living Murray initiative and state water sharing plans 
(refer to Schedule 2). Using 2009 as a baseline year, the environmentally 
sustainable level of take would be achieved by reducing consumptive 
use of water by 2,750 GL/y. Of this, an estimated 1,068 GL/y has already 
been recovered for the environment through buyback and infrastructure 
improvement schemes and a further 214 GL/y has been announced 
recently, leaving 1,468 GL/y to be secured. However, any changes to 
water usage will have economic and social impacts across the Basin. 
A seven-year transition period is therefore proposed. 

Explanatory note
What’s behind the proposed Basin 
Plan’s recommendations
The proposed Basin Plan is guided by the Water Act 2007 (Cwlth), which specifies 
the measures the Basin Plan must contain to guide management of the water 
resources of the Murray–Darling Basin. At this stage, however, the proposed Basin 
Plan is a discussion document. The proposals it contains are just that — proposals, 
and its release heralds the start of a 20-week consultation period. The results of this 
consultation will inform the development of the Basin Plan.

n The Water Act describes the 
environmentally sustainable 
level of take as the level at which 
water can be taken from a water 
resource which, if exceeded, would 
compromise one or more of the:
• key environmental assets of the 

water resource
• key ecosystem functions of the 

water resource
• productive base of the 

water resource
• key environmental outcomes for 

the water resource.



Long-term average sustainable diversion limits (SDLs) will 
not be enforced until 2019, and water will gradually be recovered over the 
intervening period, in consultation with local communities. Further, a review 
of the Basin Plan in 2015 is proposed, at which point the SDLs can be 
re-examined in light of works and measures, changes to river management, 
and advances in scientific knowledge.

The Australian Government has made a commitment to ‘bridge the gap’ 
between current levels and proposed levels of water diversions, without 
affecting entitlement or allocation reliability. Water for the environment 
will be secured through buyback of entitlements and water savings from 
infrastructure investment schemes. This is an important complement to the 
proposed Basin Plan, and one which bears emphasising. 

Between now and 2015, we can expect to learn more about the 
river system and how we can best manage it for consumptive and 
environmental outcomes, and will gain additional information about 
infrastructure upgrades under way. Based on submissions to the Guide to 
the proposed Basin Plan and to the House of Representatives Standing 
Committee on Regional Australia (the Windsor Inquiry), this may mean 
that the 1,468 GL/y proposed for recovery could be reduced significantly 
— perhaps in the order of hundreds of gigalitres. This would reduce the 
impact of water recovery on communities and the economy while still 
providing the same environmental benefits. To this end, MDBA has looked 
at the report of the Windsor Inquiry (June 2011), in depth, and specifically, 
its recommendations on improving outdated system operating rules.

As the Basin Plan is implemented, MDBA will continue to work with 
communities, individuals, scientists and industries, to build a clearer 
picture of the Basin, and to make sure that the plan is effective. MDBA 
is committed to ensuring the success of the plan through an ‘adaptive 
management’ approach — that is, through ‘learning by doing’, which 
involves monitoring, learning and where necessary changing approaches 
to respond to changing conditions and new knowledge. 

Changes to the Basin Plan may be made as a result of new scientific, 
social or economic information; feedback from monitoring the plan’s 
results; experience in managing the environmental watering of the Basin; 
community advice; and new government programs. Processes will be 
open and public, to demonstrate that any changes being proposed have 
been adequately analysed and planned. Formal review timelines are also 
built into the plan. Changes will have to meet the same requirements as 
the original decisions on SDLs, including analysis of any environmental, 
social and economic impacts. In addition, MDBA, in conjunction with the 
Basin states, will be enabling and encouraging people across the Basin to 
be involved. This ‘localism’ will harness the Basin communities’ own local 
knowledge to come up with innovative ways of recovering water for the 
environment, while minimising the impact on other water users.

For the Basin Plan to succeed, the Commonwealth, Basin states and many 
other parties will need to cooperatively manage water resources across 
the Basin. MDBA recognises the valuable contributions already made by 
many government and non-government agencies, industry groups and 
individuals, and intends to build on those contributions.

The proposed Basin Plan is a complex legal document. This Plain English 
summary of the proposed Basin Plan describes in everyday language 
the key features of the proposed plan. The explanatory note before each 
chapter also takes a brief look at the rationale and policy underpinning 
the development of that chapter’s content. Where this summary uses 
technical terms, it offers a simple abbreviated explanation. As a summary, 
it cannot describe every feature of the proposed plan, and should not be 
relied on as a definitive legal summary or interpretation. The summary’s 
structure follows that of the proposed Basin Plan, with each of its chapters 
corresponding to the relevant chapter of the proposed plan. Included with 
the summary are two appendixes outlining the scientific knowledge and 
socioeconomic analysis on which the proposed Basin Plan is based.

n Long-term average 
sustainable diversion limits 
(SDLs) represent the maximum 
long-term annual average quantities 
of water that can be taken on a 
sustainable basis from Basin water 
resources as a whole, and from 
each SDL resource unit. The Water 
Act requires that this reflect an 
environmentally sustainable level 
of take.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 1
Introduction
Chapter 1 introduces the proposed Basin Plan, which is made under Part 2 of the  
Water Act 2007 (Cwlth).

Part 1 – Preliminary
Once the proposed Basin Plan is made by the Commonwealth Water 
Minister, it may be referred to as the Basin Plan 2012.

The Basin Plan will have legal effect on certain bodies (including 
governments and their agencies) and individuals, as set out in the 
Water Act 2007 (Cwlth).

The Basin Plan will apply to the Murray–Darling Basin 
water resources.

The Basin Plan, apart from Chapter 11 (water trading rules), will 
commence on the day after it is registered on the Federal Register of 
Legislative Instruments. Chapter 11, apart from sections 11.15 to 11.19 
(certain additional rules relating to surface water trading), will commence 
on 1 July 2013. Sections 11.15 to 11.19 will commence on 1 July 2014.

Part 2 – Structure of the proposed 
Basin Plan
The proposed Basin Plan comprises 12 chapters and 10 schedules. 
The chapters of the plan are divided into numbered parts, divisions 
and subdivisions, with sections containing specific provisions. Section 
numbers continue through a chapter regardless of the parts, divisions 
and subdivisions.

n The Basin water resources 
include all water resources within or 
beneath the Murray–Darling Basin, 
except for groundwater in the Great 
Artesian Basin.
n A water resource describes 
surface water or groundwater, such 
as a watercourse, lake, wetland 
or aquifer; and includes the water, 
plants, animals and other organisms 
and components that contribute to 
the physical state and environmental 
value of the water body.



The structure of the proposed Basin Plan is reflected in the structure of 
this plain English summary. In addition, as required by the Water Act, the 
plain English summary contains two appendixes outlining the scientific 
knowledge and socioeconomic analysis on which the proposed plan 
is based.

Part 3 – Interpretation
Note: Throughout this plain English summary of the proposed Basin Plan, 
plain English explanations of the terms used are provided in the margin 
next to the relevant terms. Where terms also have a legal definition in 
the proposed Basin Plan or the Water Act, the explanations are marked 
with symbols.

Many terms used in the proposed Basin Plan have special meanings. 
Legal definitions of these terms are located either in the Water Act or in 
Chapter 1, Part 3 of the proposed Basin Plan. 

The Basin Plan has no effect to the extent to which it is inconsistent with 
the Snowy Hydro licence.

If the Basin Plan imposes an obligation on a Basin state which the 
Commonwealth Government may not impose, this should be interpreted 
as being at the discretion of the state.

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the 
Australian Capital Territory. 



Chapter 2 Basin water resources
Plain English summary of the proposed Basin Plan

_____ 3

Chapter 2
Basin water resources 
Chapter 2 of the proposed Basin Plan responds to item 1 in subsection 22(1) of the Water 
Act 2007 (Cwlth), which requires a description of Basin water resources, and the context in 
which those resources are used, to be included in the Basin Plan.

Under the Water Act 2007 (Cwlth), the description of Basin water 
resources must include information about the size, extent, connectivity, 
variability and condition of Basin water resources; the uses to which Basin 
water resources are put, including by Indigenous people; the users of 
Basin water resources; and the social and economic circumstances of the 
Basin communities that depend on Basin water resources. 

The required description of Basin water resources is set out in Schedule 1 
to the proposed Basin Plan. A summary of Schedule 1 is also included in 
this Plain English summary of the proposed Basin Plan.

Explanatory note
Chapter 2 refers the reader to Schedule 1 to the proposed Basin 
Plan, which describes the Murray–Darling Basin’s water 
resources, their uses and users, and the social and economic 
circumstances of Basin communities. A wide range of reports, 
studies and surveys was analysed in considering the social and 
economic context of the Murray–Darling Basin and the likely effects 
of the proposed changes. These reports, and other information used 
in the analysis, are available from the Murray–Darling Basin Authority 
(MDBA) website at mdba.gov.au — see the Basin Plan Knowledge 
and Information Directory (BP-KID).

The proposed Basin Plan includes a Monitoring and Evaluation 
Program that will enable MDBA to evaluate whether the plan 
is effective in its aims, which include improving environmental 
outcomes while minimising the social and economic impacts of doing 
so. The results will help MDBA to review and refine activities as part 
of the ongoing adaptive management process.

n The Basin water resources 
include all water resources within or 
beneath the Murray–Darling Basin, 
except for groundwater in the Great 
Artesian Basin
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 3
Water resource plan areas and water accounting periods 
Chapter 3 of the proposed Basin Plan responds to item 2 in subsection 22(1) of the Water 
Act 2007 (Cwlth), which requires water resource plan areas, and water accounting periods 
for each of those areas, to be identified in the Basin Plan. 

Explanatory note
Chapter 3 of this plain English summary includes lists and maps of 
the water resource plan areas identified in the proposed Basin Plan, 
and a definition of water accounting periods. Chapter 9 discusses 
how water resource plans will be created and how they will operate.

The proposed Basin Plan, in driving water reform in the  
Murray–Darling Basin, contributes to the Australia-wide water 
reforms of the National Water Initiative. In particular, the 
proposed Basin Plan places an added emphasis on Basin-wide 
sustainability, over and above improving water planning 
arrangements made by individual Basin states.

Water resource plan areas and long-term average 
sustainable diversion limit (SDL) resource units are both 
used in the proposed Basin Plan. Water is managed through water 
resource plans which apply to water resource plan areas. Each water 
resource plan area contains one or more SDL resource units (see 
Chapter 6). An SDL limits the water that can be taken from an SDL 
resource unit. 

Water resource plan areas, where possible, are aligned with 
existing state water planning areas. In some cases, however, 
existing boundaries have been varied, for example, to include water 
resources that are not currently covered by water planning areas, 
or as a result of consultation with Basin states. It is necessary to 
have separate water resource plan areas and SDL resource units 
for surface water and groundwater, though some will cover both. 

n The National Water 
Initiative is an agreement 
between the Australian, state and 
territory governments to improve 
the management of the nation’s 
water resources and provide greater 
certainty for future investment.

n Long-term average 
sustainable diversion limits 
(SDLs) represent the maximum 
long-term annual average quantities 
of water that can be taken on a 
sustainable basis from Basin water 
resources as a whole, and from 
each SDL resource unit. The Water 
Act requires that this reflect an 
environmentally sustainable level 
of take.



Part 1 – Preliminary
Chapter 3 identifies water resource plan areas and water 
accounting periods for water resouce plan areas. 

Part 2 – Water resource plan areas
The water resource plan areas identified in the proposed Basin Plan 
are shown in the maps included in this chapter (Figures 3.1 and 3.2). 
The water resource plan areas will come into effect when the Basin Plan 
commences. The Murray–Darling Basin Authority (MDBA) will publish on 
its website maps identifying each water resource plan area. These maps 
have been created using datasets specific to each area.

Surface-water water resource plan areas
Division 2 lists the surface-water water resource plan areas.

The 13 surface-water water resource plan areas are:

• Australian Capital Territory (surface water) (SW1)

• Barwon–Darling Watercourse (SW11)

• New South Wales Border Rivers (SW15)

• Northern Victoria (SW3)

• Gwydir (SW14)

• Intersecting Streams (SW12)

• Lachlan (SW9)

• Macquarie–Castlereagh (SW10)

• Murrumbidgee (SW8)

• New South Wales Murray and Lower Darling (SW7)

• Namoi (SW13)

• Victorian Murray (SW2)

• Wimmera–Mallee (surface water) (SW4).

Figure 3.1 at the end of this chapter is a map of the surface-water water 
resource plan areas.

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas. 
n Water resource plans set out how 
water resources will be managed, 
usually for a 10-year period. They will 
be developed by the Basin states, or 
in certain circumstances by MDBA, 
for approval by the Commonwealth 
Water Minister. 
l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

Surface-water water resource plan areas are largely based on 
catchment boundaries, while groundwater water resource plan areas 
are based mostly on geological formations and aquifers, so in most 
cases, different boundaries have been needed for surface water 
and groundwater. 

There can be more than one SDL resource unit in one water 
resource plan area, due to physical characteristics such as separate 
catchments or unconnected groundwater systems. For example, the 
Northern Victoria surface-water water resource plan area contains 
five surface-water SDL resource units, and the Lachlan and South 
Western Fractured Rock groundwater water resource plan area 
contains nine groundwater SDL resource units. 

Each water resource plan area is wholly contained in a single Basin 
state, and individual states are expected to develop water resource 
plans for each area. Compliance with SDLs is monitored through 
annual water accounting and audit.

l Each surface-water water 
resource plan area incorporates 
all Basin surface-water resources in 
that area, including watercourses, 
lakes and wetlands (regardless of 
whether there is water in them).
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Groundwater water resource plan areas
Division 3 lists the groundwater water resource plan areas. 

The 17 groundwater water resource plan areas are:

• Australian Capital Territory (groundwater) (GW1)

• New South Wales Alluvium above the GAB (Great Artesian Basin) 
(GW14)

• New South Wales Border Rivers Alluvium (GW19)

• Darling Alluvium (GW7)

• Eastern Porous Rock (including the Gunnedah–Oxley Basin) (GW17)

• Goulburn–Murray (GW2)

• Gwydir Alluvium (GW16)

• Lachlan Alluvium (GW10)

• Lachlan and South Western Fractured Rock (GW11)

• Macquarie–Castlereagh Alluvium (GW12)

• Murray Alluvium (GW8)

• Murrumbidgee Alluvium (GW9)

• Namoi Alluvium (GW15)

• New England Fractured Rock and Northern Basalts (GW18)

• New South Wales Sediments above the GAB (GW13)

• Western Porous Rock (GW6)

• Wimmera–Mallee (groundwater) (GW3). 

Figure 3.2 at the end of this chapter is a map of the groundwater water 
resource plan areas.

Combined surface-water and groundwater water 
resource plan areas
Division 4 lists the combined surface-water and groundwater 
water resource plan areas. 

The six surface-water and groundwater water resource plan areas are:

• Warrego–Paroo–Nebine (SW19 and GW23)

• Condamine–Balonne (SW18 and GW22)

• Moonie (SW17 and GW21)

• Queensland Border Rivers (SW16 and GW20)

• South Australian Murray (SW5 and GW4)

• Eastern Mount Lofty Ranges (SW6 and GW5).

Figures 3.1 and 3.2 at the end of this chapter include the combined 
surface-water and groundwater water resource plan areas.

Part 3 –  Water accounting periods
The water accounting period for each water resource plan area is the 
12-month period from 1 July to 30 June. 

p The Great Artesian Basin 
(GAB) is one of the largest 
underground water reservoirs in the 
world. It lies under approximately 
22% of Australia, occupying an area 
of more than 1.7 million km2 beneath 
Queensland, New South Wales, 
South Australia and the Northern 
Territory. It is not included as a Basin 
water resource under the Water Act.

l Each groundwater water 
resource plan area incorporates 
all Basin groundwater resources 
beneath that area, including aquifers 
(regardless of whether there is water 
in them). (The Gunnedah–Oxley 
Basin is an exception, being counted 
as entirely part of the Eastern 
Porous Rock area.)

There is limited information about 
Queensland’s deep groundwater 
resources, and resource 
development is not expected to 
occur for many decades. SDL 
resource units for these may be 
established in the future.

l Each combined surface-
water and groundwater 
water resource plan area 
incorporates all Basin water 
resources both in and beneath 
that area, except the Great 
Artesian Basin. 



Figure 3.1  Surface-water water resource plan areas in the Murray–Darling Basin



Chapter 3 Water resource plan areas and water accounting periods 
Plain English summary of the proposed Basin Plan

_____ 9

Figure 3.2  Groundwater water resource plan areas in the Murray–Darling Basin
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 4
The identification and management  
of risks to Basin water resources 
Chapter 4 of the proposed Basin Plan responds to items 3 and 5 in subsection 22(1) of the 
Water Act 2007 (Cwlth), which require the Basin Plan to identify the risks to the condition 
or continued availability of Basin water resources and the strategies to be adopted to 
manage or address those risks. 

Explanatory note
The Murray–Darling Basin Authority (MDBA) carried out a thorough 
Basin-wide study of future risks to the condition or continued 
availability of Basin water resources. The study identified risks 
that could arise, and about 140 significant contributing factors to 
these risks. 

As set out in the Water Act 2007 (Cwlth), risks could arise from:

• the taking and use of water (including through interception 
activities)

• the effects of climate change

• changes to land use

• the limitations to knowledge on which estimates about matters 
relating to Basin water resources are based.

Chapter 4 of the proposed Basin Plan sets out the major risks that 
could arise from these factors, and additional consequences if those 
risks materialise. Chapter 4 also sets out high-level strategies for 
managing or addressing those risks, including through promoting a 
risk-based approach to water resource planning and management. 
It also provides for the development of guidelines that detail actions 
that may be taken to implement the strategies. 

Risk management is also supported through requirements for water 
resource plans to be prepared having regard to risks to the condition 
and availability of water resources (see Chapter 9).

n Interception activities 
include the capture of surface 
water or groundwater that would 
otherwise flow directly or indirectly 
into a watercourse, lake, wetland, 
aquifer, dam or reservoir. An 
interception activity may include 
building new dams on private 
property or establishing extensive 
tree plantations.

n The Basin water resources 
include all water resources within or 
beneath the Murray–Darling Basin, 
except for groundwater in the Great 
Artesian Basin



Part 1 –  Preliminary
Chapter 4 of the proposed Basin Plan identifies risks to the condition or 
the continued availability of the water resources of the Murray–Darling 
Basin, and includes strategies to manage or address those risks.

Part 2 –  Risks and strategies 

Risks to water resources
Risks to the condition or the continued availability of Basin water 
resources, are: 

• not enough water available for the environment

• water is of a quality unsuitable for use

• poor health of water-dependent ecosystems.

The consequences of these risks eventuating include:

• insufficient water is available, or the water is not suitable, for 
consumptive and economic uses

• insufficient water is available, or the water is not suitable, to maintain 
social, cultural, Indigenous and other public benefit values.

Strategies to manage the risks
A range of broad strategies to manage or address the risks to Basin water 
resources is set out in the proposed Basin Plan. The Murray–Darling 
Basin Authority (MDBA) must take these strategies into account when 
carrying out its full range of functions. These strategies must also be 
considered when water resource plans are prepared (see Chapter 9 
of the proposed Basin Plan).

The strategies to manage risks to Basin water resources are to:

• implement key elements of the Basin Plan — that is, the Environmental 
Watering Plan, the Water Quality and Salinity Management Plan, the 
water trading rules and water resource planning

• develop water resource plans and amendments to the Basin Plan 
based on the best available knowledge and after consultation with 
relevant stakeholders

• promote a risk-based approach to water resource planning 
and management

• manage flows to optimise outcomes across the range of water uses in 
the Basin

• effectively monitor and evaluate the implementation of the Basin Plan

• promote and enforce compliance with the Basin Plan and water 
resource plans

n Water resource plans set 
out how water resources will be 
managed, usually for a 10-year 
period. They will be developed 
by the Basin states, or in certain 
circumstances by MDBA, for 
approval by the Commonwealth 
Water Minister. 

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater to 
continue functioning. 
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with  
one another and with the 
environment in which they live. 

n Consumptive use 
describes the use of water for 
irrigation, industry, urban and 
stock and domestic use, or other 
private purposes.
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• improve knowledge of water requirements within the Basin, including:

 – environmental watering requirements

 – social, spiritual and cultural uses of Basin water resources by 
Indigenous people

 – the impact of climate change on environmental 
watering requirements

 – social and economic benefits derived from ongoing access to Basin 
water resources

• improve knowledge of the impact on Basin water resources of:

 – interception activities and land-use changes

 – floodplain harvesting, urban/rural fringe and industrial use

 – climate change

• improve knowledge of:

 – surface-water and groundwater resources, including through 
improved measurement

 – the causes of water quality degradation and the effects 
of water quality on environmental assets and 
ecosystem functions.

MDBA may publish guidelines
The MDBA may publish guidelines setting out specific actions that may be 
taken when implementing risk management strategies. These guidelines 
may be reviewed and, if necessary, updated at any time. The guidelines 
must be consistent with Australian/New Zealand standards, specifically 
AS/NZS ISO 31000:2009 Risk Management – Principles and Guidelines.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites with ecological 
significance. 
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling.

p Ecosystem functions refer to 
the physical, chemical and biological 
processes that support water-
dependent ecosystems; for example, 
the movement of nutrients, organic 
matter and sediment in rivers.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 5
Management objectives and outcomes 
Chapter 5 of the proposed Basin Plan responds to item 4 in subsection 22(1) of the Water 
Act 2007 (Cwlth), which lists management objectives and outcomes as mandatory content 
to be included in the Basin Plan. It should be read with consideration of the proposed 
Basin Plan as a whole.

Explanatory note
The proposed Basin Plan is required to detail its goals and intended 
outcomes. These are presented as management objectives (goals 
that the plan aims to achieve) and outcomes (the intended result if 
the goal is achieved) in Chapter 5 of the proposed Basin Plan.

The management objectives and outcomes have been developed 
with respect to feedback that the Murray–Darling Basin Authority 
(MDBA) has received. 

The management objectives and outcomes relate to the whole 
proposed Basin Plan. That is, Chapter 5 describes what should 
be achieved if all of the provisions of the proposed Basin Plan are 
implemented. There are objectives and outcomes for:

• the proposed Basin Plan as a whole

• the environment

• water quality and salinity

• long-term average sustainable diversion limits (SDLs)

• water trading.

In the proposed Basin Plan, the management objectives and 
outcomes in Chapter 5 are tied to the specific objectives in Chapter 7 
(which sets out a framework for managing environmental water) and 
Chapter 8 (which addresses water quality and salinity management). 
The management objectives and outcomes also relate to the long-
term benchmarks for success as presented by the Monitoring and 
Evaluation Program (which is detailed in Chapter 12). 



Chapter 5 of the proposed Basin Plan sets out the management objectives 
and outcomes for the plan as a whole, the environment, water quality 
and salinity, long-term average sustainable diversion limits (SDLs) and 
water trade.

Basin Plan as a whole

Objective
The objective for the Basin Plan as a whole is to achieve a healthy working 
Basin, which will include a healthy environment, strong communities and 
a productive economy, through integrated management of the water 
resources of the Murray–Darling Basin. 

Outcomes
The outcomes will be that Basin water resources are used in a way that 
optimises economic, social and environmental outcomes, gives effect to 
relevant international agreements, and improves security for every use of 
the Basin’s water resources.

Environment

Objectives
The objectives for the environment are to:

• protect and restore the water-dependent ecosystems  
of the Basin

• protect and restore the ecosystem functions of 
water-dependent ecosystems

In the context of the Basin Plan, ‘protect and restore’ refers to retaining 
or improving the ecological character and ecosystem functions of 
a site, such as connections along rivers and between rivers and 
wetlands, end‑of‑system water quality and flow, habitat diversity and 
food webs. 

• ensure that water-dependent ecosystems are resilient to risks 
and threats

• ensure that environmental watering is coordinated between 
managers of planned environmental water, owners and 
managers of environmental assets, and holders of held 
environmental water.

Chapter 7 contains subsidiary objectives to those set out above.

These objectives are intended to be understood in the context of a working 
Basin. It should be noted that water storages and property (including 
floodplains) are under the control of various people and this will restrict the 
capacity to actively manage all water-dependent ecosystems.

Outcome
The outcome will be that ecological value and other values of water-
dependent ecosystems in the Basin are protected and restored and stay 
healthy in a changing climate.

p An ecosystem’s resilience 
includes how completely or quickly it 
is able to recover from disturbances 
such as fire, flood, drought, insect 
plague, deforestation or invasion by 
exotic plants and animals.

p Ecosystem functions refer 
to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; for 
example, the movement of nutrients, 
organic matter and sediment 
in rivers.

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater to 
continue functioning. 
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live.

n Planned environmental 
water is water that is committed 
by legislation to achieving 
environmental outcomes, 
and cannot be used for other 
purposes except under very 
specific circumstances.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance. 
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling.

n Held environmental 
water is water available under 
a water right, for achieving 
environmental outcomes.

n A water resource describes 
surface water or groundwater, such 
as a watercourse, lake, wetland 
or aquifer; and includes the water, 
plants, animals and other organisms 
and components that contribute to 
the physical state and environmental 
value of the water body.
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p Water quality includes the 
condition of water and its related 
suitability for different purposes. 
It refers to a combination of 
physical, chemical and/or biological 
characteristics of water in the 
context of the proposed use of 
that water. 

n Long-term average 
sustainable diversion limits 
(SDLs) represent the maximum 
long-term annual average quantities 
of water that can be taken on a 
sustainable basis from Basin water 
resources as a whole, and from 
each SDL resource unit. The Water 
Act requires that this reflect an 
environmentally sustainable level 
of take. 

p Water recovery measures 
in this context represent ways to 
acquire water, other than through 
reduction to entitlements, which will 
be returned to the environment. 

Water quality and salinity

Objective
The objective for water quality and salinity is to maintain appropriate 
water quality, including salinity levels, for environmental, social, cultural 
and economic activity in the Basin (see also Chapter 8 for further details of 
water quality objectives).

Outcome
The outcome will be that the risk that Basin water resources will be unfit 
for use (whether for social, cultural, economic or environmental purposes) 
is low.

Long-term average sustainable diversion limits 

Objective
The objective for SDLs is to establish environmentally sustainable limits 
on the amount of surface water and groundwater that may be taken from 
Basin water resources, and in doing so:

• inform water recovery measures, including water purchasing 
and infrastructure that improves efficiency of usage

• provide greater certainty for all water users, including in times of 
drought and low water availability

• provide time for entitlement holders and communities to adjust 
to SDLs.

Outcomes
The outcomes will be that:

• water-dependent ecosystems in the Basin are protected and restored 
and remain healthy in a variable and changing climate

• well-informed water recovery measures, such as buybacks and 
upgrading infrastructure, assist with the transition to the SDLs

• there is greater certainty of access to available Basin water resources

• entitlement holders and communities become better adapted to less 
available water.

Water trading

Objectives
The objectives are in clause 3 of Schedule 3 to the Water Act, and are to:

• facilitate the operation of efficient water markets

• minimise transaction costs on water trades

• enable the appropriate mix of water products to be developed

• recognise and protect the environment’s needs

• provide appropriate protection of third-party interests.

Outcome

The outcome will be that efficient and effective water markets help 
tradeable water access rights to reach their most productive use.

n A water access right 
describes any right, determined 
by state law, to hold and/or take 
water from a water resource (e.g. 
surface water or groundwater from 
a watercourse, lake, wetland or 
aquifer). Water access rights include 
stock and domestic rights, riparian 
rights, water access entitlements 
and water allocations. 
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 6
Water that can be taken 
Chapter 6 of the proposed Basin Plan responds to items 6, 7 and 8 in subsection 22(1) 
of the Water Act 2007 (Cwlth), by setting limits on how much water can be taken from the 
Murray–Darling Basin, and describing how compliance with these limits will be checked. 
It also responds to Part 2, Division 4 of the Water Act, by identifying the Commonwealth’s 
share of the reductions in diversion limits, and changes in reliability of water allocations. 

Chapter 6 is related to Chapter 5 of the proposed Basin Plan on the objectives of the Basin 
Plan. It is also related to Chapter 9, parts 3, 4 and 5, on water resource plans; Chapter 12 
on monitoring and evaluation of the Basin Plan; and schedules 2, 3 and 4, which set out 
the baseline diversion limits (BDLs) and long-term average sustainable diversion limits 
(SDLs). Other parts of the proposed Basin Plan may also be relevant. 

Explanatory note
Chapter 6 of the proposed Basin Plan, in conjunction with schedules 
2, 3 and 4, presents the long-term average sustainable 
diversion limits (SDLs), which are upper limits on the volume 
of water that can be taken on a sustainable basis from the Basin’s 
water resources. These limits are central to the plan to secure 
the long-term health of the Murray–Darling Basin. 

This explanatory note mainly discusses the rationale for the SDL 
numbers proposed in this chapter. You may also wish to refer back 
to the explanatory note ‘What’s behind the proposed Basin Plan’s 
recommendations’ on page vii of this document, which discusses 
many issues related to the content of Chapter 6. 

Briefly, the earlier note discusses the fact that SDLs will be achieved 
via a combination of buybacks and infrastructure investment — the 
Australian Government has made a commitment to ‘bridge the gap’ 
between current levels and proposed levels of water diversions, 
without affecting entitlement or allocation reliability. The SDLs will 
not be implemented until 2019, by which time it is expected that 
reductions in diversions will have been achieved through buybacks 
and infrastructure investment. 

The Murray–Darling Basin Authority (MDBA) is proposing a review of 
the Basin Plan in 2015, at which time the SDLs also will be reviewed. 
As the SDLs in the proposed Basin Plan are indeed proposals, 
they may be increased or decreased between now and 2019 on the 
basis of new knowledge about environmental needs, the efficacy 
of infrastructure projects, improved system management or other 
relevant information.

n Long-term average 
sustainable diversion limits 
(SDLs) represent the maximum 
long-term annual average quantities 
of water that can be taken on a 
sustainable basis from Basin water 
resources as a whole, and from 
each SDL resource unit. The Water 
Act requires that this reflect an 
environmentally sustainable level 
of take. 

n A water resource describes 
surface water or groundwater, such 
as a watercourse, lake, wetland 
or aquifer; and includes the water, 
plants, animals and other organisms 
and components that contribute to 
the physical state and environmental 
value of the water body.



The Water Act 2007 (Cwlth) requires SDLs to reflect an 
environmentally sustainable level of take. The SDLs set 
out in the proposed Basin Plan are based on scientific evidence of 
sustainability; that is, on how much water we need to leave in the 
river and groundwater systems in order to support the environment 
and to ensure that we will continue to be able to use the river system 
productively into the future. 

In fact, returning water to the environment is not just about the 
amount of water the river system needs, but also about the seasonal 
flow patterns and in-channel flow variability or ‘flow regimes’. By 
damming rivers, and storing water for use when we need it, we have 
not only reduced the amount of water available to the environment, 
but we have also changed the frequency, timing and duration of 
wetland and floodplain watering.

Understanding these natural flow regimes helps us to work out how 
much water the environment needs.  

In setting SDLs, MDBA has taken into account the need for:

•  water-dependent ecosystems to be protected and 
restored, so rivers and groundwater systems remain healthy in a 
changing climate 

• efficient and productive industries and resilient communities

• greater certainty of access to the Basin’s water resources

• time for Basin science to advance further and for communities to 
adjust to new arrangements.

The environmentally sustainable level of take for groundwater is 
focused on ensuring that groundwater-dependent ecosystems, river 
and stream base flows, water quality and the ability to extract water 
over the long term are protected.

In determining the proposed SDLs, MDBA first needed to understand 
the water needs of the natural environment. This is a complex task 
and there is no established science or method that currently provides 
a succinct or definitive answer. There are tens of thousands of 
‘environmental assets’ — rivers, wetlands, floodplains and aquifers 
— in the Basin, and to study the water requirements and natural flow 
regimes of all these would take many years. Therefore, MDBA looked 
at a subset of representative environmental sites and functions 
throughout the Basin. The environmental science underpinning this 
assessment is presented in Appendix A.

In conjunction with MDBA’s environmental research, socioeconomic 
studies were undertaken or commissioned by MDBA to ascertain 
the likely effects of a range of SDLs on Basin communities and 
economies. MDBA’s socioeconomic research is outlined in Appendix 
B. The results were used to ensure that the SDLs proposed would 
not have unduly harsh community impacts, and so that in places 
where impacts might be felt more strongly, strategies can be put 
in place to support these communities through the transition. The 
seven-year transition to SDLs and the 2015 review are examples of 
these strategies. 

From this strong scientific basis and building on feedback received, 
judgements were made about how much water the Basin and its 
catchments need to be healthy in the long-term, while continuing to 
support communities and economies. This is the foundation of the 
SDLs set out in the proposed Basin Plan.

n The Water Act describes the 
environmentally sustainable 
level of take as the level at which 
water can be taken from a water 
resource which, if exceeded, would 
compromise one or more of the:
• key environmental assets of the 

water resource
• key ecosystem functions of the 

water resource
• productive base of the 

water resource
• key environmental outcomes for 

the water resource. 

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater to 
continue functioning. 
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 
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Part 1 – Preliminary
Chapter 6 of the proposed Basin Plan deals with:

• long-term average sustainable diversion limits (SDLs) (Part 2)

• the temporary diversion provision (Part 3)

• the method for determining compliance with diversion limits (Part 4)

• allocation of risks in relation to reductions in diversion limits and other 
risks (Part 5).

Part 2 –  Long-term average 
sustainable diversion limits

The Water Act requires the Basin Plan to include long-term average 
sustainable diversion limits (SDLs). This part of the proposed Basin Plan 
sets out these SDLs. 

Division 1 –  SDL resource units
Division 1 of the proposed Basin Plan, along with schedules 2 and 4 to the 
proposed Basin Plan, divides the Murray–Darling Basin into surface-water 
and groundwater SDL resource units. Maps of the SDL resource units 
will be published on the Murray–Darling Basin Authority’s website.

There may be one or more SDL resource units in a water resource plan 
area. SDL resource units are mapped in figures 6.1, 6.2 and 6.3 at the end 
of this chapter. 

Division 2 –  Long-term average sustainable 
diversion limits

Long-term average sustainable diversion limits
SDLs limit the amount of water that may be taken from an SDL resource 
unit. Water resource plans must include rules that give effect to these 
SDLs, but they do not need to do so until 2019, and they can also set a 
lower limit. See Chapter 9 for more information on this. 

SDLs for surface water are given in Schedule 2, while SDLs for 
groundwater are given in Schedule 4. 

The SDL for the whole of the Murray–Darling Basin is all of the SDLs 
added together. 

 l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries 
of groundwater SDL resource units 
are based on hydrogeology and 
existing state planning boundaries. 
Chapter 6 of this plain English 
summary contains maps of the SDL 
resource units. 

n Groundwater describes water 
which occurs below ground level (in 
an aquifer or otherwise). 

n Surface water includes any 
water in a watercourse, lake or 
wetland, and any water flowing  
over or lying on the land after  
precipitation or after having 
risen to the surface naturally 
from underground. 

During the seven-year transition period, MDBA will undertake further 
detailed assessment of the health and water needs of the Basin’s key 
environmental assets. The results of this research will be considered 
in reviews of the Basin Plan, along with other new information about 
socioeconomic impacts, improved operating rules and the benefits of 
new infrastructure, before the SDLs come into effect. 

After 2019, SDLs are expected to have been achieved, and the limits 
they represent will be enforced. 

For surface water, SDLs are 
defined as a reduction from 
pre-existing levels of take. 
Reductions are achieved by 
reducing the amount of water taken 
for consumptive purposes, through 
mechanisms such as buybacks 
or infrastructure investment, 
effectively recovering that water for 
environmental purposes.



SDL resource unit shared reductions for 
surface water
The proposed Basin Plan specifies shared surface-water reduction 
amounts for the northern Basin and the southern Basin. Shared reductions 
are for the needs of the Barwon and Darling rivers in the north, and the 
River Murray in the south. 

In the northern Basin, the shared reduction amount total is 143 gigalitres 
per year (GL/y). 

The northern Basin is the following SDL resource units:

• Queensland Border Rivers

• Barwon–Darling Watercourse

• NSW Border Rivers

• Moonie

• Namoi

• Macquarie–Castlereagh

• Condamine–Balonne

• Intersecting Streams. 

In the southern Basin, the shared reduction amount total is 971 GL/y. 

The southern Basin is the following SDL resource units:

• Murrumbidgee

• New South Wales Murray

• Lower Darling

• Victorian Murray

• Kiewa

• Ovens

• Goulburn

• Broken

• Campaspe

• Loddon

• South Australian Murray

• Eastern Mount Lofty Ranges.

The exact breakdown of the various contributions to shared water 
reductions will be determined by the quantities and locations from which 
environmental water is sourced. 

When a total shared reduction amount is achieved, the Murray–Darling 
Basin Authority (MDBA) will publish this on its website along with a 
breakdown of the amount of water contributed to the shared reduction 
amount by each SDL resource unit. 

The MDBA will convert water access entitlements to a common unit for the 
purpose of calculating when the shared reduction amount is achieved. 

n Environmental water is 
the water provided to wetlands, 
floodplains or rivers, to achieve a 
desired outcome, including benefits 
to ecosystem functions, biodiversity, 
water quality and water resource 
health.

The proposed Basin Plan breaks 
down reductions into water that must 
be recovered from within the SDL 
resource unit (‘local reductions’) and 
water that can be recovered from 
anywhere within a group of areas in 
either the southern Basin or northern 
Basin (‘shared reductions’).
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Possible future adjustments to surface-water SDLs
Changes arising from any of the following matters may result in a need to 
change an SDL. These matters are:

• works or measures

• river management and river operational practices

• methods of delivering water

• new knowledge

• proposals which advance the objectives and outcomes of the 
Basin Plan

• any other matter.

The MDBA must keep a register recording those matters that are likely 
to alter an SDL and the reasons for deciding this. The register must be 
published on MDBA’s website at mdba.gov.au

Review of SDLs in 2015
The MDBA must review SDLs in 2015 and prepare a written report. 
The review will help MDBA determine whether it should propose changes 
to SDLs or the apportionment of the shared reduction amount between 
states or SDL resource units. The review should take into account all 
relevant information (including the registers of possible future adjustments) 
and be undertaken in consultation with the community. 

Any amendments that MDBA considers necessary, including as a 
result of this review, must go through a formal process set out in the 
Water Act, which includes consultation and tabling in Parliament by the 
Commonwealth Water Minister. 

Part 3 –  Temporary diversion 
provision

The temporary diversion provision for each SDL resource  
unit is zero.

Part 4 –  Method for determining 
compliance with long-term 
annual diversion limits

Division 1 –  Registers of take
For each SDL resource unit, MDBA must establish a ‘register of take’, 
covering each water accounting period following 30 June 2019, to 
assist with determining compliance with diversion limits. 

Registers will include columns showing the cumulative difference over 
the years between water that is permitted to be taken for consumptive 
use, and water that is actually used in each water accounting period.  

Registers of take may also record any other matters MDBA considers 
relevant to determining compliance. 

These registers must be published on MDBA’s website. 

Temporary diversion 
provisions are referred to by the 
Water Act and were designed to 
allow extra water to be temporarily 
taken in addition to SDLs, to make 
the transition to SDLs more gradual. 
As SDLs will now come into effect in 
2019, and as it is expected that they 
will be progressively achieved within 
this period through Commonwealth 
Government purchases and works 
and measures, temporary diversion 
provisions are not considered 
necessary and are therefore set 
at zero.

 l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

n Consumptive use 
describes the use of water for 
irrigation, industry, urban and 
stock and domestic use, or other 
private purposes.

n A long-term annual 
diversion limit is defined in the 
Water Act as the sum of an SDL and 
the temporary diversion provision. 
As the temporary diversion provision 
in the proposed Basin Plan is zero, 
the long-term annual diversion limit 
will be the same as the SDL. 



Division 2 –  Determining compliance
Compliance will be determined for each SDL resource unit in each water 
accounting period following 30 June 2019. 

The following method must be used.

1. Work out how much water is permitted to be taken in the SDL resource 
unit and how much has actually been taken. Chapter 9 requires water 
resource plans to ensure that the amounts are determined, and to set 
out how they will be determined.

2. Record the difference between the permitted take and the actual take 
on the register of take:

i. If actual take is greater than permitted take, the difference must 
be recorded as a debit.

ii. If actual take is less then permitted take, the difference must be 
recorded as a credit.

iii. If actual take and permitted take are equal, a zero must be 
recorded in both debit and credit columns.

iv. Finally, the cumulative balance of the difference between 
permitted take and actual take must be recorded.

3. If there is a cumulative debit (adjusted to take into account any buying 
and selling of environmental water) equal to or greater than 20% of the 
SDL, and the Basin state does not have a reasonable excuse for this, 
there is non-compliance with the SDL for that resource unit. 

For the purpose of compliance, the Victorian Murray, Kiewa and Ovens 
SDL resource units may be treated as a single unit; similarly, the Goulburn, 
Broken, Campaspe and Loddon SDL resource units may be treated as a 
single unit. 

If a Basin state wishes to claim it has a reasonable excuse for any 
non-compliance, it must provide a report to MDBA explaining this, 
along with the steps it will take to bring the register balance back 
into compliance. 

The MDBA may undertake compliance audits; it may publish these, 
including the steps it believes should be taken to bring the register for that 
unit below the 20% threshold. The findings of these audits may lead to 
further action to ensure compliance.
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Figure 6.1  Surface-water SDL resource units in the Murray–Darling Basin



Figure 6.2  Groundwater SDL resource units in the Murray–Darling Basin
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Figure 6.2  Groundwater SDL resource units in the Murray–Darling Basin (continued)



Figure 6.3  Deep groundwater SDL resource units in the Murray–Darling Basin
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Part 5 –  Allocation of risks in 
relation to reductions in 
water availability

Broadly, the proposed Basin Plan sets out the amount of any 
difference between current levels of take and SDLs, and attributes 
the reduction in water that may be taken to various causes, including 
Commonwealth policy.

Before SDLs come into effect in 2019, the limit on water that can be taken 
from an SDL resource unit is the quantity that MDBA is satisfied will 
apply immediately before transitional and interim water resource plans 
end (these are current water plans under state law). The proposed Basin 
Plan refers to this as the baseline diversion limit (BDL). The BDLs 
for surface water are set out in Schedule 3 to the proposed Basin Plan. 
The BDLs for groundwater SDL resource units are incorporated into 
Schedule 4. (These schedules are summarised later in this document.)

The reduction in the amount of water allowed to be taken under the 
proposed Basin Plan is the difference between the BDL and the SDL for a 
given SDL resource unit. 

The proposed Basin Plan attributes 100% of the reduction in water that 
may be taken (that is, the difference between BDLs and SDLs) to changes 
in Commonwealth government policy. This means that for the purposes of 
the Act, the Commonwealth government’s share of the reduction 
is 100% of the difference.

The Basin Plan does not require any change in the reliability of 
water allocations, as provided for in this part. 

n A water allocation represents 
the specific amount of water that 
can be taken under a water access 
entitlement in any given water 
accounting period. The amount 
of the allocation depends on the 
availability of water and the security 
of the entitlement, and is specified 
according to rules in the relevant 
water management plan. 

l Baseline diversion limits 
(BDLs) establish a baseline from 
which to determine required 
reductions in diversions. The 
baseline adopted is a combination 
of limits established by state law 
(e.g. existing water resource plan 
limits), defined levels of take where 
there are no established limits, and 
in some cases, the limits established 
by the Murray–Darling Basin cap 
arrangements where these establish 
the lowest limit. More information 
can be found in schedules 2, 
3 and 4.

As described in the explanatory 
note at the beginning of this chapter, 
the Australian Government intends 
to recover its share of the reduction 
through water buybacks and 
infrastructure projects.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 7
Environmental Watering Plan 
Chapter 7 of the proposed Basin Plan responds to item 9 in subsection 22(1) of the Water 
Act 2007 (Cwlth), which requires an environmental watering plan to be included in the 
Basin Plan. The specific requirements for what must be included in an environmental 
watering plan are found in section 28 of the Water Act.

Explanatory note

Chapter 7 of the proposed Basin Plan addresses the question: what 
will happen to the water that is recovered for the environment as a 
result of complying with the new diversion limits? 

The proposed Basin Plan’s Environmental Watering Plan safeguards 
existing environmental water, plans for the recovery of additional 
water, and sets out arrangements to coordinate the use of 
environmental water throughout the Murray–Darling Basin. The 
Environmental Watering Plan’s aim is to protect and restore the 
wetlands and other environmental assets of the Basin and the 
biodiversity dependent on Basin water resources. 

The Environmental Watering Plan has been designed as a framework 
so that environmental watering is responsive to local environmental 
and community needs, improvements in knowledge and climate 
variability. The Environmental Watering Plan coordinates the planning 
and management of environmental water on a long-term basis 
(through long-term watering plans) as well as on an annual basis. 

Each year, each Basin state will identify priorites for local 
environmental watering, while the Murray–Darling Basin Authority 
(MDBA) will prepare watering priorites for the Basin as a whole — 
ensuring that environmental water is used as effectively as possible. 

Annual reporting (see Chapter 12 and Schedule 10) by the Basin 
states, the Commonwealth Environmental Water Holder 
and MDBA will make public the use of environmental water.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance. 
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling.

n Biodiversity refers to the 
variety of species of plants, animals 
and microorganisms, their genes 
and the ecosystems they comprise, 
often considered in relation to a 
particular area.

n The Commonwealth 
Environmental Water 
Holder manages water rights 
that the Commonwealth acquires. 
Under the Water Act, this official 
has the responsibility for using 
water rights that relate to water 
in the Murray–Darling Basin in 
accordance with the Environmental 
Watering Plan.



Part 1 –  Preliminary
The Environmental Watering Plan sets out:

• the overall environmental objectives for water-dependent 
ecosystems

• the targets by which to measure progress toward the objectives

• a management framework for environmental watering

• methods for identifying environmental assets and ecosystem 
functions that require environmental watering and their 
watering requirements

• principles and methods for deciding environmental watering priorities

• principles for carrying out environmental watering

• planning for the recovery of additional environmental water.

Part 2 –  Overall environmental 
objectives for water- 
dependent ecosystems

The overall environmental objectives for the water-dependent ecosystems 
of the Murray–Darling Basin are:

• to protect and restore the Basin’s water-dependent ecosystems

• to protect and restore the ecosystem functions of 
water-dependent ecosystems

• to ensure that water-dependent ecosystems are resilient to risks 
and threats.

In the context of the Basin Plan, ‘protect and restore’ refers to retaining 
or improving the ecological character and ecosystem functions of a site, 
such as connectivity, end‑of‑system water quality and flow, habitat 
diversity and food webs. 

These objectives are intended to be understood in the context of a 
working Basin. The fact that water storages and property, including 
floodplains, are under the control of various people will restrict the 
capacity to actively manage all water‑dependent ecosystems. 

Each of the three overall objectives is supported by a number of subsidiary 
objectives. One of these objectives is that a subset of all water-dependent 
ecosystems in the Basin be protected and restored, including ecosystems 
identified under international listings (such as declared Ramsar wetlands) 
and ecosystems that support species listed as threatened or endangered.

The Commonwealth Environmental Water Holder, rather than 
MDBA, is responsible for managing the Australian Government’s 
environmental water holdings. Once the Basin Plan comes into 
effect, the Commonwealth Environmental Water Holder must 
manage water consistently with the overall objectives and framework 
set out in this chapter.

There is supporting information on the MDBA website to accompany 
the Environmental Watering Plan that expands on the information 
presented here. It is intended to be read alongside Chapter 7 and 
will be regularly reviewed and updated based on consultation 
and feedback. 

n Water-dependent 
ecosystems depend on  
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater to 
continue functioning.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with  
one another and with the 
environment in which they live. 

p Ecosystem functions refer 
to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; for 
example, the movement of nutrients, 
organic matter and sediment 
in rivers. 

p An ecosystem’s resilience 
includes how completely or quickly it 
is able to recover from disturbances 
such as fire, flood, drought, insect 
plague, deforestation or invasion by 
exotic plants and animals. 

p Connectivity refers 
to the connections between 
natural habitats, such as a river 
channel, adjacent wetland areas 
and along the length of rivers, 
including connections above 
ground (surface water) or below 
ground (groundwater). 

n The Convention on Wetlands 
of International Importance (the 
Ramsar Convention) is an 
international treaty that provides 
a framework for national action 
and international cooperation for 
the conservation and wise use of 
wetlands and their resources. 
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Other examples of subsidiary objectives include:

• water quality not adversely affecting water-dependent ecosystems (for 
example, by ensuring the Murray Mouth is open for sufficient periods 
to enable salt, nutrients and sediment to be carried out to the ocean)

• ensuring that barriers to the movement of living organisms, carbon and 
nutrients throughout the Basin are overcome or minimised

• ensuring that water-dependent ecosystems are resilient to climate 
change, climate variability and other disturbances (including by 
protecting refuges during drought, and by managing threats such as 
invasive species).

For the complete list of subsidiary objectives, please see sections 7.04, 
7.05 and 7.06 of the proposed Basin Plan. 

Part 3 –  Targets for measuring  
progress

The proposed Basin Plan contains targets to measure progress towards 
achieving the objectives. These targets are set out in Schedule 7 to 
the proposed Basin Plan. There are intermediate targets and long-term 
targets. Intermediate targets relate to preventing loss or degradation. 
Longer-term targets relate to improvement in ecosystems and their 
characteristics, for example flow regimes and connectivity. 

The purpose of the targets is to measure progress towards achieving the 
objectives; however, failure to meet them does not necessarily mean that 
a person has acted inconsistently with the Environmental Watering Plan. 
Achieving the objectives should be given priority over meeting the targets.

In measuring progress towards achieving the objectives, the  
Murray–Darling Basin Authority (MDBA) must take certain matters into 
account. These matters are set out in section 7.08 of the proposed Basin 
Plan, and include climatic conditions, and progress towards achieving the 
long-term average sustainable diversion limits (SDLs).

Part 4 –  Environmental management  
framework for 
environmental water

Division 1 –  Outline of environmental 
management framework 

The environmental management framework coordinates the planning  
and use of environmental water on a long-term and annual basis. It 
requires that long-term watering plans and annual environmental watering 
priorities be developed for each water resource plan area by 
Basin states, and that Basin annual environmental watering priorities 
be developed by MDBA. It also contains principles for environmental 
watering, and sets out MDBA’s role in planning for the recovery of 
environmental water. 

Long-term watering plans, annual environmental watering priorities 
and Basin annual environmental watering priorities must be prepared 
using particular methods and principles that are set out in parts 6 and 7 
of Chapter 7. 

p In this context, refuges (referred 
to in the proposed Basin Plan as 
‘refugia’) describe places where 
animals and plants can survive 
when times are hard. For example, 
semipermanent or core wetlands 
provide refuge for water-dependent 
plants and animals when they 
cannot survive in other parts of 
the landscape. Refuges such as 
these are vital for the long-term 
survival of species, as they sustain 
populations which can breed and 
repopulate larger areas when 
conditions improve. 

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.
n Water resource plans set out how 
water resources will be managed, 
usually for a 10-year period. They 
will be developed by the Basin 
states, or in certain circumstances 
by MDBA, for approval by the 
Commonwealth Water Minister.

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory. 



Division 2 –  Preparation of long-term  
watering plans

Each Basin state must prepare a long-term watering plan for each water 
resource plan area that contains surface water. The plans should be 
prepared within 24 months of the Basin Plan commencing, or within an 
alternative timeframe agreed with MDBA. Part or all of another legal 
instrument may be recognised as part or all of a long-term watering 
plan, for example a statutory water resource plan. 

A long-term watering plan can be updated at any time but must be updated 
within three months of the water resource plan for that area being officially 
accredited, amended or adopted, and within five years of its last review. 
A copy of the plan must be given to MDBA within three months of any 
update or reissue.

Long-term watering plans must be prepared in consultation with 
holders and managers of environmental water, local communities and 
representative groups, and other people affected by management of 
environmental water in the area. 

The plans must identify the environmental assets and ecosystem functions 
that require environmental watering in the area, and their environmental 
watering requirements, using the methods set out in Part 5. 

Long-term watering plans must also identify possible cooperative 
arrangements (for example, watering regimes) with holders and managers 
of environmental water and of environmental assets

Plans must identify any long-term risks to environmental watering of 
the assets and ecosystem functions identified, as well as strategies to 
manage those risks.

Long-term watering plans must also identify any operational constraints to 
environmental watering in the water resource plan area. The plans must 
include references to the information used to prepare the plan. 

MDBA can give advice to, or help, a Basin state to prepare or update a 
long-term watering plan. MDBA or a Basin state may publish a long-term 
watering plan or part of a plan.

Division 3 –  Annual environmental  
watering priorities for water 
resource plan areas

Every year, each Basin state must identify annual watering priorities for 
the water accounting period, for each water resource plan area that 
contains surface water. The priorities must be supplied to MDBA before  
31 May that year, or by a date agreed with MDBA. Priorities for several 
years at a time may be identified. The priorities may include all or part 
of another instrument, and they must be consistent with the long-term 
watering plan for that water resource plan area.

Using the principles and method set out in Part 6, annual watering 
priorities for priority environmental assets and priority ecosystem 
functions must be identified in the water resource plan area. The watering 
priorities must, as far as possible, identify the assumptions on which the 
priorities were based, including expected holdings, quantities and uses 
of environmental water. The priorities must be prepared having regard 
to any register of held environmental water, and to any rules for 
planned environmental water in the transitional or interim water 
resource plan, or water resource plan, for the water resource plan area.

Annual watering priorities must also identify possible cooperative 
arrangements (including watering regimes) with holders and managers of 
environmental water and of environmental assets, both within the water 
resource plan area and between that area and other areas. Cooperative 
arrangements will ensure that environmental water meets the identified 
watering priorities.

l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

n Planned environmental 
water is water that is committed 
by legislation to achieving 
environmental outcomes, 
and cannot be used for other 
purposes except under very 
specific circumstances.

n Held environmental 
water is water available under 
a water right, for achieving 
environmental outcomes.

p An instrument refers to 
a document, generally with 
legal standing.
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Holders and managers of environmental water must provide information 
to a Basin state to assist in the development of annual environmental 
watering priorities, particularly when environmental water may be used in 
an adjacent water resource plan area.

Division 4 –  Basin annual environmental 
watering priorities 

Before the start of each water accounting period, MDBA must prepare 
the Basin annual environmental watering priorities and publish them on 
its website. These must be consistent with the overall environmental 
objectives set out in Part 2 of Chapter 7 of the proposed Basin Plan. 
The Basin annual watering priorities need to be consistent with 
environmental watering schedules.

When preparing the Basin annual watering priorities, MDBA must also 
take into account:

• the advice of any environmental watering committee it has established

• long-term plans and annual Basin state watering priorities

• the principles and methods set out in parts 6 and 7 of Chapter 7 of the 
proposed Basin Plan

• the water quality and salinity objectives and targets set out in 
Chapter 8 of the proposed Basin Plan

• the views of local communities (including any bodies established by a 
Basin state for this purpose) and other persons affected

• issues relating to Indigenous values where these align or enhance 
environmental outcomes

• the need to optimise social, economic and environmental outcomes

• any other consultation or information MDBA thinks is relevant to 
coordinating environmental watering.

The MDBA may amend the Basin annual environmental watering priorities 
during the water accounting period.

Part 5 –  Identifying sites and  
their environmental 
watering requirements

Part 5 of Chapter 7 sets out the methods to be used to identify 
environmental assets and ecosystem functions in the Basin that 
will require environmental watering, and their environmental 
watering requirements, when developing long-term watering plans.

MDBA will establish and maintain a database identifying information about 
environmental assets and ecosystem functions that require environmental 
watering. This database contains information used to develop the 
Basin Plan, should be regularly updated and may be published on the 
MDBA website.

The method used to identify environmental assets and ecosystem 
functions will have regard to the environmental assets and ecosystem 
functions database, apply criteria for identifying assets, identify priority 
assets and ecological objectives, identify ecological targets, and 
determine the environmental watering requirements needed to meet the 
targets and objectives.

n An environmental watering 
schedule is a voluntary agreement 
between MDBA and holders of 
held environmental water, owners 
of environmental assets and/or 
managers of planned environmental 
water, which is made to coordinate 
environmental water use.



An environmental asset requires environmental watering if it is a 
water-dependent ecosystem that meets one or more assessment 
indicators of any of the criteria set out in Schedule 5, and can be managed 
with environmental water. 

An ecosystem function requires environmental watering if the 
function is a water-dependent ecosystem that meets one or more 
assessment indicators set out in Schedule 6 and can be managed with 
environmental water. 

The environmental watering requirements determined for priority 
environmental assets and priority ecosystem functions will be supported 
by relevant information (which may include a conceptual model) on 
how landform affects flows; must include all relevant flow components; 
must have regard to associated groundwater flows and recharge; and 
be within the range of natural flow variability and seasonality. The 
watering requirements must, where relevant, be expressed in terms of 
flow volumes, durations, timings, frequency, cycle, inundation depth and 
dependence on groundwater.

Part 6 –  Principles and methods 
for determining 
watering priorities

Division 1 –  Principles for determining 
priorities

The principles to be applied to determine the priorities for applying 
environmental water, when developing water resource plans and the 
Basin-wide watering priorities, are summarised as follows:

• reflect the principles of ecologically sustainable 
development, not be inconsistent with relevant international 
agreements, and be based on the best available knowledge 

• be consistent with the overall environmental objectives in Part 2

• be flexible and responsive so as to ensure coordinated management 
of environmental water, consideration of the views of communities and 
affected persons, meeting of multiple objectives, and encouragement 
of innovative approaches

• have regard to the condition of environmental assets and ecosystem 
functions, as well as past conditions of assets and functions, 
urgency of providing water, likely responses to watering, long-term 
sustainability of an ecosystem, broader natural resource management 
matters and the potential effects of not watering

• consider the likely effectiveness, including cost-effectiveness, of 
environmental watering, and related matters, such as opportunities 
to take advantage of non-environmental water flows such as releases 
of water from storages; the quantity of water needed in relation to 
opportunities for watering other targets; integration with natural 
resource management plans; and optimising economic, social and 
environmental outcomes

• consider the risks including potential negative outcomes of 
environmental watering, opportunity costs of using water to achieve 
one environmental outcome rather than another, and impediments to 
the delivery of environmental water to priority environmental assets 
and priority ecosystem functions

• use decision-making processes that are robust, open and 
well-documented.

n The principles of 
ecologically sustainable 
development as defined in  
the Water Act are that:
• decision-making processes 

should effectively integrate 
both long-term and short-term 
economic, environmental, social 
and equitable considerations

• if there are threats of serious 
or irreversible environmental 
damage, lack of full scientific 
certainty should not be used  
as a reason for postponing 
measures to prevent 
environmental degradation 

• the present generation 
should ensure that the health, 
biodiversity and productivity of 
the environment is maintained 
or enhanced for the benefit of 
future generations

• the conservation of biodiversity 
and ecological integrity should be 
a fundamental consideration in 
decision making

• improved valuation, pricing and 
incentive mechanisms should 
be promoted.
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Division 2 –  Method for determining priorities
The method to be used to determine priorities for applying environmental 
water, when developing water resource plans and the Basin-wide watering 
priorities, are summarised follows:

• determine the resource availability scenario for the following water 
accounting period (very dry, dry, moderate, wet or very wet)

• determine the management outcomes that apply to the forecast 
water availability

• consistent with the relevant management outcomes, determine the 
provisional watering priorities using the principles described in Division 
1 of Part 6, and

• refine the priorities based on seasonal, operational and management 
considerations, such as forecasts of likely water availability, 
information which identifies ecological responses to water flows, and 
operational feasibility.

Part 7 –  Principles for  
environmental watering

The principles to be applied in environmental watering are summarised 
as follows:

• consider the Basin annual environmental watering priorities

• act consistently with the overall environmental objectives in Part 2

• subject to the first two principles, maximise the environmental benefits 
of watering; for example, by undertaking it in such a way that the same 
water can be used for more than one environmental asset, drawing on 
local knowledge and experience, giving effect to Indigenous values 
determined through consultation, and coordinating environmental 
watering with releases of water for non-environmental purposes

• be mindful of any potential risks of watering, including risks arising 
from impediments to delivering water

• consider the relative cost, in terms of water and other resources, 
required to deliver an environmental benefit

• apply the precautionary principle

• work effectively with local communities; have consideration of the 
views of communities (including any bodies established by a Basin 
state for this purpose)

• undertake environmental watering in a way that allows for 
improvements in knowledge (that is, in consistency with the principles 
of adaptive management, as described in section 7.49 of the 
proposed Basin Plan)

• undertake environmental watering in a way that is not inconsistent with 
relevant international agreements

• review, and if necessary change, river management and operations 
to make sure that rivers can be managed so as to achieve multiple 
objectives, including those in Part 2.

Where environmental water is applied other than in accordance with the  
Basin annual environmental watering priorities, the person responsible 
must advise MDBA. Their statement of reasons may be published.

p The precautionary 
principle, as applied to 
environmental watering, is that 
not being scientifically certain 
that an ecosystem is threatened 
by serious or irreversible damage 
does not justify deciding that 
the ecosystem does not require 
environmental watering. 

p Adaptive management 
provides structured links between 
knowledge, management, 
evaluation and feedback over time. It 
recognises that working with social 
and ecological systems means 
that new information is always 
becoming available, and must be 
considered. It includes setting clear 
objectives, identifying and testing 
uncertainties, improving knowledge, 
‘learning by doing’ and changing 
practices and policies in response to 
new knowledge.



Part 8 –  Planning for additional 
environmental 
water recovery

MDBA may publish recommendations about where in the Basin additional 
environmental water should be recovered, including priority areas or 
priorities for recovering certain types of water rights, and the reasoning 
behind those priorities.

If a water right is acquired for environmental watering, but not in 
accordance with environmental water recovery recommendations, the 
buyer must give MDBA a statement of reasons within eight weeks of the 
trade. This statement may be published by the MDBA.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 8
Water Quality and Salinity Management Plan 
Chapter 8 of the proposed Basin Plan responds to item 10 in subsection 22(1) of the 
Water Act 2007 (Cwlth), which requires a water quality and salinity management plan to be 
included in the Basin Plan. The specific requirements for what must be included in a water 
quality and salinity management plan are found in section 25 of the Water Act.

Explanatory note
The Murray–Darling Basin Authority (MDBA) recognises that much 
previous work has been done in regard to water quality issues in 
specific catchments. Chapter 8 of the proposed Basin Plan presents 
an integrated Water Quality and Salinity Management Plan for the 
Murray–Darling Basin. This plan provides a Basin-wide framework 
of objectives enabling Basin water to be ‘fit for purpose’ — that is, 
suitable for irrigation and recreational uses, for maintaining aquatic 
ecosystems, and being treated for drinking water.

The Water Quality and Salinity Management Plan contains water 
quality objectives and science-based water quality 
targets. These targets are aspirational; monitoring progress 
towards their achievement will identify trends that can inform actions 
to address the causes of water quality decline associated with water 
resource management. Achieving the targets will help to maintain 
appropriate water quality for environmental, social, cultural and 
economic activities in the Basin. 

Each water resource plan will be required to contain a water quality 
plan, specifying measures to meet the objectives of the Water Quality 
and Salinity Management Plan (see Chapter 9).

The Water Quality and Salinity Management Plan also includes 
salinity targets for various locations in the southern connected Basin, 
set to guide operational decisions that will assist in maintaining salinity 
at acceptable levels in the River Murray. The plan also specifies a 
target of flushing out a particular quantity of salt per year from the 
Murray Mouth into the Southern Ocean.

For the purposes of this document: 
Water quality objectives are a 
statement of the desired longer-term 
outcome — achieving sustainable 
use of the Basin’s water resources 
by protecting and enhancing their 
quality while also meeting economic 
and social objectives.
Water quality targets are 
numerical concentration levels 
(or sometimes descriptive 
statements) used by water resource 
managers to measure and report 
on performance. They are based 
on water quality guidelines but 
may be modified by other factors, 
including social, cultural and 
economic considerations.



Part 1 –  Preliminary
Part 1 outlines the contents of Chapter 8 of the proposed Basin Plan, 
which sets out the major causes of water quality degradation, and 
includes water quality objectives and targets for Murray–Darling Basin 
water resources.

Part 2 –  Water quality degradation
Part 2 of Chapter 8 describes the key causes of different types of 
degradation of Basin water quality. Types of degradation are: 

• elevated levels of: 

 – salinity

 – suspended matter

 – nutrients

 – cyanobacteria and associated by-products

 – pesticides or other contaminants

 – pathogen counts

• abnormal ranges of: 

 – water temperature

 – dissolved oxygen

 – pH level (the indicator of acidity or alkalinity).

The key causes of each type of water quality degradation are set out in 
Schedule 8 to the proposed Basin Plan. 

Part 3 –  Water quality objectives
Part 3 of Chapter 8 sets out water quality objectives for Basin water 
resources relating to: 

• declared Ramsar wetlands and other water-dependent 
ecosystems 

• raw water for treatment for human consumption

• irrigation water

• water for recreational use

• water quality not deteriorating.

n The Convention on Wetlands 
of International Importance (the 
Ramsar Convention) is an 
international treaty that provides 
a framework for national action 
and international cooperation for 
the conservation and wise use of 
wetlands and their resources. 

p Cyanobacteria, often referred 
to as blue-green algae, are a group 
of bacteria that occur naturally 
in freshwater environments. If 
the population of the bacteria 
proliferates or ‘blooms’, the level 
of toxin produced by the bacteria 
may make the water unsuitable 
for consumption and recreational 
activities, and potentially harmful 
to health.

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater to 
continue functioning. 
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 

The Monitoring and Evaluation Program of the proposed Basin 
Plan (see Chapter 12) will check continuously on progress towards 
achieving the targets.

The Water Quality and Salinity Management Plan’s targets were set 
with particular reference to the National Water Quality Management 
Strategy, as well as the Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality (2000), the Australian Drinking 
Water Guidelines, the Guidelines for Managing Risks in Recreational 
Water, and (in the case of the salinity targets) Schedule B to the 
Murray–Darling Basin Agreement. 
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For declared Ramsar wetlands, the objective is that water quality is 
suitable to maintain their ecological character. For other water-dependent 
ecosystems, the objective is that the quality of water is sufficient to 
achieve the environmental objectives for water-dependent ecosystems 
described in Part 2 of Chapter 7 of the proposed Basin Plan.

For raw water for treatment for human consumption, the objectives are 
to minimise any risk to human health, to keep palatability at a ‘good’ level 
as set out in the Australian Drinking Water Guidelines, and to 
minimise the risk of drinking water having an offensive odour.

For irrigation water, the objective is that the quality of surface water, 
when used under conditions of agricultural best practice and principles of 
ecologically sustainable development, does not lead to loss of crop yields 
or soil degradation.

For recreational water quality, the objective is to achieve a low risk to 
human health from water quality threats posed by exposure during 
recreational use.

If, for a particular water resource, the water quality characteristic (for 
example, salinity) is better than the target set out in Part 4 of Chapter 8, an 
objective is to maintain that better value.

Part 4 –  Water quality targets
Division 1 —  Preliminary
Part 4 of Chapter 8 sets out water quality targets for declared Ramsar 
wetlands and other water-dependent ecosystems, raw water for treatment 
for human consumption, water for irrigation and recreational uses, as well 
as targets for Basin-wide salinity management.

The targets will be used to inform the development of water resource 
plans and operational decisions about water management. They will also 
be used by the Murray–Darling Basin Authority (MDBA) when measuring 
progress towards achieving the water quality objectives. The targets 
also inform outcomes for water quality contained in the Monitoring and 
Evaluation Program. The program is set out in Chapter 12 of the proposed 
Basin Plan.

If more than one target value applies at a particular location for the same 
water quality characteristic (for example, turbidity or salinity), then the most 
strict target value applies.

Certain decisions about managing water flows must take into account 
the following target values; this applies to MDBA, the Basin Officials 
Committee, agencies of Basin states, the Commonwealth Environmental 
Water Holder and holders and managers of environmental water. These 
targets are to:

• maintain dissolved oxygen at 50% saturation or greater

• achieve the targets for recreational water quality (see Division 5)

• achieve the salinity operational targets (see Division 6).

The purpose of the targets is to measure progress towards achieving 
the objectives; however, failure to meet them does not necessarily mean 
that a person has acted inconsistently with the Water Quality and Salinity 
Management Plan. Achieving the objectives should be given priority over 
meeting the targets.

p The Australian Drinking 
Water Guidelines, developed 
by the National Health and Medical 
Research Council in collaboration 
with the Natural Resource 
Management Ministerial Council, 
provide the Australian community 
and the water supply industry with 
guidance about what constitutes 
good quality drinking water. The 
guidelines represent the latest 
scientific evidence on good quality 
drinking water, and incorporate a 
framework for managing drinking 
water quality. 

n Water resource plans set 
out how water resources will be 
managed, usually for a 10-year 
period. They will be developed 
by the Basin states, or in certain 
circumstances by MDBA, for approval 
by the Commonwealth Water Minister.
n A water resource plan area is a 
geographical area, of which there 
are 13 for surface water, 17 for 
groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.



Division 2 —  Water-dependent ecosystems
Target values for water quality for water-dependent ecosystems  
(including declared Ramsar wetlands) are set out in Schedule 9 to the 
proposed Basin Plan. 

Specific water quality targets may also apply to declared Ramsar 
wetlands, as published on the website of the Department of Sustainability, 
Environment, Water, Population and Communities, at environment.gov.au

The target values in Schedule 9 apply to target application zones 
(water-dependent ecosystems). The zones are described in the MDBA 
dataset called Water Quality Zones. A map of these target application 
zones will be published on the MDBA website, at mdba.gov.au

Division 3 —  Raw water for 
human consumption

Division 3 sets out target values for water quality for raw water to be 
treated for human consumption. The target values apply at all sites in the 
Basin where water is extracted for treatment by a water supply authority for 
human consumption. These sites will be identified in water resource plans. 

The target value for total dissolved solids (salinity) is 500 milligrams per 
litre (mg/L).

The target values for cell counts or biovolume of cyanobacteria are as 
required to ensure that there is a low risk that treated water will not meet 
the Australian Drinking Water Guidelines standards for odour compounds 
and cyanobacteria toxins. 

Division 4 —  Irrigation water
Division 4 sets out target values for water quality for irrigation water.

The target values apply at all sites in the Basin where water is extracted by 
an irrigation infrastructure operator for irrigation purposes.

Table 8.1  Water quality targets for irrigation water

Item Basin region Salinity target 
(mg/L)

1  Southern Basin (River Murray and tributaries) 500

2  Northern Basin (Barwon and Darling rivers and their tributaries) 670

The assessment of the achievement of the target values is to be made on the basis that the target must be 
achieved 95% of the time. 

The target value for the sodium adsorption ratio of irrigation water 
is the level where any higher value would cause soil degradation when 
irrigation water is applied to land.

Division 5 —  Recreational water
Target values for water quality for recreational water are that the 
values for cyanobacteria cell counts or biovolume should meet the 
guideline values set out in the Guidelines for Managing Risks in 
Recreational Water.

p The sodium adsorption 
ratio indicates the proportion, in 
water or soil, of sodium in relation 
to calcium and magnesium. The 
sodium adsorption ratio is used 
to predict the potential for sodium 
to accumulate in the soil. Some 
soil types are more susceptible to 
sodium build-up.

n An irrigation infrastructure 
operator may be a company or 
corporation (or other legal person) 
that operates the infrastructure for 
delivering irrigation water.

p The Guidelines for 
Managing Risks in 
Recreational Water are 
published by the National Health 
and Medical Research Council. The 
primary aim of the guidelines is to 
protect the health of people from 
threats posed by the recreational 
use of coastal, estuarine and 
fresh waters. 
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l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

p Electrical conductivity 
(EC) units are one of the 
measurement methods for salt 
concentration. Local conversion 
ratios, which vary due to differences 
in water temperature, can be 
applied to estimate milligrams per 
litre (mg/L) from EC. At Morgan, 
South Australia, 800 EC is 
approximately 500 mg/L.

Division 6 —  Salinity targets
Water quality target values set out in Division 6 comprise salinity targets, 
a salt-load target for the River Murray system and salinity operational 
targets. These targets inform long-term salinity planning for water resource 
plans and will be used within the Monitoring and Evaluation Program (see 
Chapter 12). 

The salinity targets are the Murray–Darling Basin and end-of-valley targets 
set out in the Murray–Darling Basin Agreement, Schedule B, Appendix 1, 
including the Basin salinity target of 800 EC, for 95% of the time, at 
Morgan, South Australia.

The salt-load target aims to achieve adequate flushing of salt into the 
ocean. The target is the discharge of a minimum of two million tonnes 
from the River Murray system to the Southern Ocean each water 
accounting period. The MDBA must estimate this discharge of salt 
every water accounting period, assess it against long-term averages and 
publish this assessment on the MDBA website.

Certain decisions about managing water flows must take into account 
the salinity operational targets. Salinity operational targets for the Basin 
appear in Table 8.2.

Table 8.2  Salinity operational targets for the Murray–Darling Basin 

Item Reporting Site Target value  
(mg/L) 

1 River Murray at Murray Bridge 500 

2 River Murray at Morgan 500 

3 River Murray at Lock 7 310 

4 Darling River downstream of Menindee Lakes at Burtundy 500

The assessment of the achievement of the target values is to be made on the basis that the target must be 
achieved 95% of the time.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 9
Water resource plan requirements
Chapter 9 of the proposed Basin Plan responds to item 11 in subsection 22(1) and 
subsection 22(3) of the Water Act 2007 (Cwlth). This summary directs readers to other 
chapters at various points. Other parts of the proposed Basin Plan may also be relevant.

Explanatory note
Accredited water resource plans are an important means by which 
Basin states will align their water management with elements of 
the Basin Plan.

Water resource plans document the principles, processes, 
rules, regulations, provisions and linkages of water management in 
a water resource plan area. Basin states already have plans in place 
to manage many of the water resources of the Murray–Darling Basin. 
The Murray–Darling Basin Authority (MDBA) will aim to work with 
states to ensure that by 2019, water resource plans are in place right 
across the Basin, and that they are consistent with the Basin Plan. 
In this way, water resource plans will reflect the outcome of water 
recovery programs and the 2015 review of sustainable diversion 
limits (SDLs).

The water resource plans will not directly regulate land use or 
land-use planning, management of other natural resources, or 
pollution control; however they may impose requirements on the 
management of water interception (water captured for use before it 
reaches a river, for example, by farm dams and plantation forests).

Chapter 9 sets out what must be contained in the water resource 
plans in order for the plans to be accredited or adopted. Water 
resource plans will be created for each of the water resource plan 
areas identified in Chapter 3.

The Basin states may present water resource plans for accreditation. 
If they choose not to, after a process of formal negotiation and 
consultation, the MDBA would prepare the necessary plans for 

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory.

n Water resource plans set 
out how water resources will be 
managed, usually for a 10-year 
period. They will be developed 
by the Basin states, or in certain 
circumstances by MDBA, for 
approval by the Commonwealth 
Water Minister.



Part 1 – Preliminary
Chapter 9 of the proposed Basin Plan sets out the requirements that a 
water resource plan must meet, to be accredited or adopted under the 
Water Act 2007 (Cwlth).

Part 2 –  Identifying a water resource 
plan area and other matters

A water resource plan must identify the water resource plan area 
and the water resources to which it applies. The water resource plan areas 
and related water resources are described in Chapter 3 of the proposed 
Basin Plan.

A water resource plan must also identify each SDL resource unit 
within the water resource plan area and the water resources within each 
unit. The SDL resource units are described in Chapter 6 of the proposed 
Basin Plan and schedules 2 and 4 to the plan.

If a water resource plan consists of two or more components 
(instruments or texts), each component must be identified. If a 
component of the plan applies to only some of the water resources within 
the water resource plan area, the plan must identify the water resources 
or parts thereof to which the component applies, and include a map 
indicating the water resources identified. If a component of the water 
resource plan contains material that is not part of the plan, that material 
must also be identified.

A water resource plan must take into account the water resources of an 
adjacent water resource plan area and any other water resources that 
have a significant hydrologic connection to the resources of the plan area. 
The plan must describe how these factors were taken into account.

The water resource plan must make clear who is responsible for measures 
and actions, if they need to be taken.

A water resource plan must meet the requirements for water resource 
plans in such a way that the reliability of water allocations is not changed 
for that water resource plan area as a result of those requirements. 
However, if it is not possible to meet a requirement in that way, the 
requirement has effect only to the extent that it does not change reliability.

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.

l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries of 
groundwater SDL resource units are 
based on hydrogeology and existing 
state planning boundaries. Chapter 
6 of this plain English summary 
contains maps of the SDL  
resource units.
n Long-term average sustainable 
diversion limits (SDLs) represent the 
maximum long-term annual average 
quantities of water that can be taken 
on a sustainable basis from Basin 
water resources as a whole, and 
from each SDL resource unit.  
The Water Act requires that 
this reflect an environmentally 
sustainable level of take. 

adoption. The accreditation or adoption process ensures that the 
national interest, as expressed through the Basin Plan, is taken into 
account when decisions are made on the level of water use and 
provision of water for the environment in each water resource plan 
area. Through accredited or adopted water resource plans, many of 
the Basin Plan’s provisions will be implemented to achieve a balance 
between economic, ecological and social water use, locally and 
across the Basin.

p An instrument refers to 
a document, generally with 
legal standing.
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Part 3 –  Incorporating and applying 
the long-term annual 
diversion limit

Division 1 — Water access rights
A water resource plan must identify each form of take from the water 
resources of each SDL resource unit in the water resource plan area, 
the classes of water access right that apply to those forms of take, 
and the characteristics of each class of right. A water resource plan must 
require a holder of a water access right to comply with the conditions of 
that right.

A water resource plan must identify planned environmental water 
in the water resource plan area, and the arrangements and rules that 
apply to that water. A plan must also establish and maintain a register of 
held environmental water showing the characteristics of that water 
and who holds it. The register must be published on a website specified 
in the plan. Alternatively, the plan may identify an exisiting register that 
records these details and publishes them on a website.

Division 2 — Take for consumptive use
A water resource plan must state the long-term annual diversion 
limit for each SDL resource unit in the water resource plan area. The 
plan must specify an objective method (including modelling, if applicable) 
for predicting water system behaviour in response to the long-term annual 
diversion limit for each SDL resource unit in the water resource plan area. 
For a surface-water SDL resource unit the method must be applied over 
historical climate conditions.

A water resource plan must specify the maximum long-term annual 
average for the amount of water that can be taken from each SDL 
resource unit, under the rules of the water resource plan. From 1 July 
2019, the maximum amount that can be taken must not exceed the 
long-term annual diversion limit for that SDL resource unit. The plan 
must specify an objective method (including modelling, if applicable) to 
demonstrate that from 1 July 2019 the rules of the plan will ensure that the 
amount of water that can be taken for consumptive use is less than 
or equal to the long-term annual diversion limit. For a surface-water SDL 
resource unit, the method must assess the rules of the proposed Basin 
Plan over historical climate conditions.

A water resource plan must determine the quantity of water 
that is permitted to be taken for consumptive use in a water 
accounting period, for each form of take and for each SDL resource 
unit. This quantity of water must be determined consistent with the 
method for determining the long-term annual diverson limit for each SDL 
resource unit. 

A water resource plan must determine the quantity of water that can be 
taken for consumptive use in a water accounting period, for each form 
of take and for each SDL resource unit. This quantity of water must be 
determined consistent with the method for determining the maximum 
long-term annual average quantity of water that can be taken from each 
SDL resource unit. 

The water resource plan must determine water allocations to be made to 
water access entitlements in a water accounting period, consistent with 
the method used to estimate the maximum long-term annual average 
quantity of water that can be taken.

l A form of take is a way to take 
water for consumptive use. Forms 
of take include taking by floodplain 
harvesting, from regulated rivers, 
from groundwater and by farm dams.

n A water access right 
describes any right, determined 
by state law, to hold and/or take 
water from a water resource (e.g. 
surface water or groundwater from 
a watercourse, lake, wetland or 
aquifer). Water access rights include 
stock and domestic rights, riparian 
rights, water access entitlements 
and water allocations.

n A long-term annual 
diversion limit is defined in the 
Water Act as the sum of an SDL and 
the temporary diversion provision. 
As the temporary diversion provision 
in the proposed Basin Plan is zero, 
the long-term annual diversion limit 
will be the same as the SDL.
The long‑term average sustainable 
diversion limit for each SDL resource 
unit are set out in schedules 2 and 4 
to the Basin Plan.

n Planned environmental 
water is water that is committed 
by legislation to achieving 
environmental outcomes, 
and cannot be used for other 
purposes except under very 
specific circumstances.

n Held environmental 
water is water available under 
a water right, for achieving 
environmental outcomes.

l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

n Consumptive use 
describes the use of water for 
irrigation, industry, urban and 
stock and domestic use, or other 
private purposes.



To support the determination of the annual quantity of water that is 
permitted to be taken and the annual quantity that can be 
taken, the water resource plan must provide accounting for a range of 
matters, including water allocations that are carried over from one water 
accounting period to another, trade of water access rights and water 
resources which are hydrologically connected to the water resources of 
the SDL resource unit. 

A water resource plan must contain rules to ensure that the amount of 
water taken from a surface-water SDL resource unit, under basic rights or 
by runoff dams and plantation forests, does not exceed the levels detailed 
in Schedule 3 to the proposed Basin Plan. The levels for each form of take 
may be increased or decreased if the overall level of take remains within 
the SDL and other criteria are satisfied. 

A water resource plan must identify any effect or potential effect of the 
use and management of water resources not in the water resource plan 
area on the use and management of the water resources within the area. 
In particular, but not limited to, the plan must give consideration to the 
effects of the taking of groundwater outside a groundwater SDL resource 
unit on water within that unit because of hydrological connections, and the 
effect of the taking of surface water or groundwater resulting in water no 
longer flowing directly or indirectly into an SDL resource unit. If an effect, 
or potential effect, is identified, a water resource plan must set out a 
monitoring process and actions that will be taken to respond to that effect 
or potential effect. 

Division 3 — Actual take
Water resource plans must set how the quantity of water actually taken for 
consumptive use, by each form of take, is determined. Records of these 
determinations must be kept and provided to the Murray–Darling Basin 
Authority (MDBA). The specified quantity of water actually taken must 
include held environmental water (which was disposed of and then used 
in the SDL resource unit for consumptive use) and exclude water sourced 
from the Great Artesian Basin and released into and taken from a Basin 
water resource.

Part 4 –  Sustainable use and 
management of water

Division 1 — Sustainable use and management
Part 4 sets out requirements in relation to the sustainable use and 
management of water resources of the water resource plan area, within 
the long-term annual diversion limit for an SDL resource unit.

Division 2 — Surface water 
When preparing a water resource plan, consideration must be given to the 
need for rules to ensure that the environmental watering requirements of 
priority environmental assets and priority ecosystem functions 
are not compromised. If rules are required, they may prescribe when, 
where and at what rate water is permitted to be taken, and how the water 
will be managed and used. If required, the rules must be included in the 
water resource plan.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance. 
n Water-dependent ecosystems 
depend on periodic or sustained 
flooding, waterlogging or significant 
inputs of surface water or 
groundwater to continue functioning.
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling.

p Ecosystem functions 
refer to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; for 
example, the movement of nutrients, 
organic matter and sediment 
in rivers. 

For the purposes of this summary, 
the annual quantity permitted to 
be taken is the annual limit required 
to meet the SDL; the annual quantity 
that can be taken may be lower 
if the State decides that a lower 
quantity is warranted.
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Division 3 — Groundwater
When preparing a water resource plan, consideration must be given to the 
need for rules to:

• ensure that for priority environmental assets that depend 
on groundwater, environmental watering requirements are 
not compromised

• ensure that for groundwater resources that have significant 
connections to surface-water resources, environmental watering 
requirements (for example base flows) are not compromised

• ensure that there is no structural damage to the aquifer arising from 
take within the SDL resource unit, and that connections between 
groundwater and surface water are maintained

• prevent an unacceptable level of salinity or contaminants within a 
groundwater SDL resource unit.

If rules are required for the reasons described above, they must be 
included in the water resource plan.

Division 4 — How requirements have been met
A water resource plan must describe what was done to determine 
the need for rules to ensure environmental watering requirements, 
connections between surface water and groundwater, aquifer structure 
and groundwater quality are not compromised. If a risk (of a kind described 
in Part 9) has been identified in relation to the water resources of the 
water resource plan area, the water resource plan must explain why rules 
addressing the risk have or have not been included in the plan.

Part 5 –  Interception activities
A water resource plan must specify whether there are any interception 
activities that have or may have a significant impact on water resources 
in the water resource plan area, or other resources hydrologically 
connected to them. 

The water resource plan must list the classes of interception activity that 
have been identified. When deciding whether an activity needs to be listed, 
consideration must be given to the location of the activity, its likely impact 
and likely growth over time. If there is interception by a runoff dam, a 
commercial plantation, mining activity (including coal seam gas mining) or 
floodplain harvesting, in the water resource plan area, those activities must 
be included on the list.

Where such a list is included, the water resource plan must set out how 
the impacts of each class of interception activity will be monitored. The 
plan must also state what action will be taken if monitoring shows that the 
impacts of the activities have a significant impact on an environmental 
watering requirement, or there is an increase in the quantity of water being 
intercepted by an activity.

n Interception activities 
include the capture of surface water 
or groundwater that would otherwise 
flow directly or indirectly into a 
watercourse, lake, wetland,  
aquifer, dam or reservoir. An 
interception activity may include 
building new dams on private 
property or establishing extensive 
tree plantations.



Part 6 –  Planning for environmental 
watering

A water resource plan must provide for environmental watering to occur  
so that it is consistent with the Environmental Watering Plan and 
contributes to achieving the overall environmental objectives set out in 
Chapter 7 of the proposed Basin Plan. The water resource plan must be 
prepared with consideration of the most recent version of the long-term 
watering plan, which is required by the Environmental Watering Plan, 
and consideration of the views of communities (including any bodies 
established by a Basin state for this purpose).

Where surface-water resources are connected between two water 
resource plan areas, the water resource plan for each of the upstream 
and downstream areas must enable coordinated environmental watering 
between the two areas.

A water resource plan must ensure that there is no net reduction in the 
protection of planned environmental water, compared with that provided 
under state law before the commencement of the Basin Plan.

Part 7 –  Water quality objectives
A water resource plan must include a water quality management plan for 
the water resources of that plan area.

The water quality management plan must identify the key causes, or likely 
causes, of water quality degradation in the water resource plan area, 
taking into consideration the key causes of water quality degradation 
identified in Chapter 8 of the proposed Basin Plan.

The water quality management plan must identify water quality target 
values for the water resource plan area. The values to be used are set 
out in Chapter 8; however, if an objectively determined value of a water 
quality characteristic at a site in the water resource plan area is better 
than the target value specified in Chapter 8, the actual value will be the 
target value for that area. The water quality management plan may specify 
alternative water quality target values in particular circumstances, as set 
out in Part 7 of Chapter 9 of the proposed Basin Plan.

The water quality management plan must specify measures to be 
undertaken in the water resource plan area that will contribute to the 
achievement of water quality objectives set out in Chapter 8, and these 
may include matters relating to land management.

A water resource plan must identify the locations in the water resource 
plan area where the water quality targets will apply for raw water for 
treatment for human consumption and for irrigation water.

Where a water resource plan area is next to a water resource plan area 
in another Basin state, its water quality management plan must take into 
account any impacts that its measures (or absence of adequate measures)
may have on the water resources of that other state or on the ability of the 
other state to meet its own water quality targets. 

Part 8 – Trading water access rights
Part 8 applies to water access rights that are tradeable under state water 
management law. A water resource plan must set out the circumstances 
in which trade between two locations within a groundwater SDL resource 
unit, trade between two groundwater SDL resource units or trade between 
groundwater and surface-water SDL resource units is permitted. The plan 
must ensure that the proposed trade meets the conditions for trade set out 
in Chapter 11 of the proposed Basin Plan.
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Part 9 –  Addressing risks to  
water resources

A water resource plan must be prepared taking into consideration 
the current and future significant risks to the condition and continued 
availability of the water resources of the water resource plan area. 

A water resource plan must list, assess and categorise the level of each 
risk, and describe the data and methods used to identify and assess the 
risks. For risks categorised at a medium or higher level, the plan must 
describe a strategy for managing the water resources that will address 
the risk, or explain why a risk cannot be addressed by the plan. The 
strategy must take into account requirements in other parts of Chapter 9, 
where relevant.

Part 10 – Measuring and monitoring
A water resource plan must include the following information for each 
class of water access right relating to water resources of the plan area:

• the best estimate of the total long-term average quantity of water taken  
that is measured

• the best estimate of the long-term average quantity of water taken that 
is not measured

• how the best estimates were calculated

• the proportion of the quantity of water taken that is measured in 
accordance with standards for measuring agreed by the Basin states 
and the Commonwealth.

A water resource plan must specify ways to maintain, and if practicable 
improve, the proportion of take that is measured and the standards of 
measurement, and provide a timeframe for implementing these measures.

A water resource plan must provide that any monitoring of the water 
resources in the area must be consistent with monitoring requirements that 
are set out in the Monitoring and Evaluation Plan, which is contained in 
Chapter 12 of the proposed Basin Plan.

Part 11 –  Reviews of water  
resource plans

A water resource plan must require that if a review of the plan is 
undertaken, the report of the review must be provided to MDBA within 30 
days after the report is completed.

A water resource plan must require a Basin state that proposes an 
amendment to a water resource plan arising from a review to provide the 
reasons for the amendment to the MDBA.



Part 12 –  Information used 
to prepare a water 
resource plan

A water resource plan must be based on the best available information, 
and identify and describe the significant sources of information on which 
the plan is based. Any significant method, model or tool that has been 
used to develop the plan must also be identified in the plan.

Part 13 –  Extreme events
A water resource plan must describe how the water resources of the water 
resource plan area will be managed during:

• an extreme dry period

• a water quality event of an intensity, magnitude and duration that is 
sufficient to render water acutely toxic or unusable for established local 
uses and values 

• any type of event that has resulted in the suspension of a statutory 
regional water plan in the past 50 years (including a transitional or 
interim water resource plan).

If the event of a type listed above would compromise a Basin state’s ability 
to meet critical human water needs in the water resource plan area, 
the water resource plan must set out measures to meet critical human 
water needs during such an event. 

The water resource plan must provide that, if new scientific information 
suggests a change in the likelihood of an event listed above occurring, 
for example due to climate change, consideration must be given to 
whether, as a result of this new information, the water resources should be 
managed differently. 

Part 14 –  Indigenous values 
and uses

A water resource plan must identify the objectives and desired outcomes 
of Indigenous people in relation to managing the water resources of the 
plan area. 

In identifying the objectives and outcomes, the water resource plan must 
consider the social, spiritual and cultural values of Indigenous people 
that relate to the water resources of the plan area (Indigenous values); 
and the social, spiritual and cultural uses by Indigenous people of the 
water resources of the plan area (Indigenous uses). These values and 
uses will be determined through consultation with relevant Indigenous 
organisations, including the Murray Lower Darling Rivers Indigenous 
Nations and the Northern Murray–Darling Basin Aboriginal Nations, 
where appropriate.

A water resource plan must be prepared having regard to the desirability 
of minimising any risks to Indigenous values and Indigenous uses arising 
from the use and management of the water resources of the water 
resource plan area.

A water resource plan may identify opportunities to strengthen the 
protection of Indigenous values and Indigenous uses in accordance with 
the objectives and outcomes identified.

n Critical human water needs 
refers to the minimum amount of 
water, that can only reasonably 
be provided from Basin water 
resources, required to meet core 
human needs in urban and rural 
areas, and to meet non-human 
consumption needs, which if 
unmet would cause prohibitively 
high social, economic or national 
security costs.
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A water resource plan must be prepared taking into consideration the 
consultation undertaken cooperatively and in good faith with relevant 
Indigenous organisations, in regard to objectives and outcomes identified, 
as well as:

• native title rights, native title claims and Indigenous Land Use 
Agreements provided for by the Native Title Act 1993 (Cwlth) in relation 
to the water resources of the water resource plan area

•  inclusion of Indigenous representation in the preparation and 
implementation of the plan, where possible

•  Indigenous social, cultural, spiritual and customary objectives, and 
strategies for achieving these objectives where possible

•  encouragement of active and informed participation of 
Indigenous people.

A water resource plan must be prepared having regard to the views of 
Indigenous peoples with respect to cultural flows.

A water resource plan must provide at least the same level of protection 
of Indigenous values and Indigenous uses as provided in a transitional or 
interim water resource plan for the water resource plan area.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 10
Critical human water needs
Chapter 10 of the proposed Basin Plan responds to Part 2A of the Water Act 2007 
(Cwlth) which requires the Basin Plan to include certain matters relating to critical human 
water needs. Chapter 10 is closely related to Chapter 9, Part 13 in terms of measures in 
response to extreme events, and Chapter 12 in terms of monitoring and evaluation of the 
plan. Other parts of the proposed Basin Plan may also be relevant.

Explanatory note
The millennium drought (late 1990s to 2010 in much of the Murray–
Darling Basin) highlighted, particularly in the southern-connected 
Basin, the need for cooperative arrangements between states to 
ensure adequate water supplies for all users in very dry periods. 

Criticial human water needs is the water required in times of 
drought for core human needs (drinking, food preparation and 
hygiene), for essential community services (including emergency 
services, hospitals and schools) and for commercial and industrial 
purposes. Under the water sharing rules of the Murray–Darling Basin 
Agreement, in the Basin states where communities are dependent 
on the River Murray system for water (that is New South Wales, 
Victoria and South Australia), water for critical human water needs is 
the highest priority water use.

After the Basin Plan commences, these state governments will 
remain responsible for securing and providing the water for 
critical human water needs. However, the proposed Basin Plan 
will specify a volume for and give highest priority to conveyance 
water — that is, water required to ensure sufficient flow in the river 
system to physicially deliver water for critical human water needs. 
The proposed plan will also set out arrangements that ensure 
conveyance water can be provided in the driest of seasons.

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory.



Part 1 – Preliminary
Chapter 10 sets out matters relating to critical human water 
needs, including:

• the amount of water needed to meet critical human water needs

• water quality and salinity trigger points

• monitoring, assessment and risk management relating to critical 
human water needs

• water sharing arrangements. 

Part 2 –   Water required for critical 
human water needs

Amount of water
Many communities of the Murray–Darling Basin depend on the River 
Murray system for their basic water requirements, which in the Basin Plan 
are called critical human water needs. The amount of water required 
to meet the these water needs for each water accounting period is:

• 61 GL for New South Wales

• 77 GL for Victoria

• 204 GL for South Australia. 

Conveyance water
The amount of conveyance water required to deliver the volume of 
water required for critical human water needs is 1,596 GL for each water 
accounting period. This amount takes into account observed losses of 
water from the major storages and the River Murray upstream of the South 
Australian border during years of low water availability.

Water quality and salinity trigger points
Part 2 also sets out water quality and salinity trigger points at which 
water in the River Murray system becomes unsuitable for critical human 
water needs.

The water quality trigger point is reached when water taken from the River 
Murray system at any site upstream of Wellington for treatment for human 
consumption cannot practicably be treated to meet Australian Drinking 
Water Guidelines and it is expected that the water quality will remain at 
that level.

The salinity trigger point is reached when water taken from the River 
Murray system at any site upstream of Wellington for treatment for 
human consumption has a salinity level of 840 mg/L or greater total 
dissolved solids.

n Critical human water 
needs refers to the minimum 
amount of water, that can only 
reasonably be provided from Basin 
water resources, required to meet 
core human needs in urban and 
rural areas, and to meet non-human 
consumption needs, which if 
unmet would cause prohibitively 
high social, economic or national 
security costs.

l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

n Conveyance water describes 
the water required to ensure that 
there is sufficient flow in the river 
to physically deliver the supply of 
water for other uses (such as critical 
human needs) without it evaporating 
or seeping into the riverbed. 

As the Water Act requires that the 
Basin Plan specify the amount 
of water required to meet critical 
human water needs only in relation 
to the waters of the River Murray 
system, neither Queensland nor 
the Australian Capital Territory are 
included in Chapter 10.
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Part 3 –   Monitoring, assessment 
and risk management

Assessing inflow predictions 
The Murray–Darling Basin Authority (MDBA) must assess predictions for 
the inflow of water to the River Murray system by monitoring the volume 
of inflows, taking into account the best available information about likely 
tributary inflows and weather conditions, and reviewing trends in climate 
and inflow patterns. 

Managing risks associated with inflow predictions
Based on inflow predictions, MDBA must identify and assess the 
risks to the amount and quality of water available to meet critical 
human water needs, including risks associated with conveyance water 
being unavailable. 

The MDBA must manage risks associated with inflow prediction by 
managing the operation of the River Murray system according to its 
obligations under the Murray–Darling Basin Agreement. 

The proposed Basin Plan also identifies matters that must be considered 
when managing risk, including the need for MDBA to operate the River 
Murray system to ensure there is water of suitable quality to meet critical 
human water needs; the need to consider monitoring and forecasting of 
water quality in the system, and pass this information to the Basin states 
and private providers; the need to undertake water resource assessments; 
and the need to coordinate the system’s management with the operation of 
Menindee Lakes, tributaries and Snowy Hydro works. 

Risk management for inter-annual planning
The MDBA approach to managing risk in planning arrangements for 
critical human water needs across years must be based on:

• inflow predictions and information used to assess predictions

• risk assessments and information used to assess risks

• the efficient operation of the River Murray system.

The MDBA must consider water resource assessments and accounts kept 
under the Murray–Darling Basin Agreement when making decisions about 
the volume of water made available to Basin states in a particular year and 
whether water is set aside in the conveyance reserve for future years.

Basin states must consider advice given to them by MDBA when deciding 
how much water to make available in a particular year for purposes other 
than critical human water needs.

When Tier 3 water sharing arrangements apply, the Murray–Darling Basin 
Ministerial Council must consider water accounts and water resource 
assessments when making decisions about whether water is to be made 
available in a particular year for uses other than meeting critical human 
water needs, and whether water is set aside in the conveyance reserve for 
future years.



Part 4 –   Tier 2 water sharing 
arrangements

Division 1 –  When Tier 2 arrangements apply

When Tier 2 begins
Tier 2 water sharing arrangements begin if MDBA declares, by publishing 
a notice on its website, that either of the following circumstances applies: 

• at any time between 1 June and 31 August of the same water 
accounting period, there is insufficient water to provide conveyance 
water for the remainder of that water accounting period, or

• at any time between 1 September and 31 May of the same water 
accounting period, there is insufficient water to set aside conveyance 
water for the next water accounting period.

When deciding if either of these circumstances applies, MDBA must not 
take into account the use of advances or any remedial action under the 
Murray–Darling Basin Agreement.

When Tier 2 ends
Tier 2 water sharing arrangements end and Tier 1 arrangements begin, 
if MDBA declares, by publishing a notice on its website, based on worst 
case planning for water resource assessment that:

• the balance of the conveyance water required for the remainder of the 
current water accounting period can be supplied

• sufficient water can be reserved to meet any shortfall in 
conveyance water by the end of the current accounting period

• no advance is required in the current accounting period.

In determining whether conveyance water and the reserve for 
conveyance shortfall can be met, MDBA is not to take into account 
any use of advances or any remedial action under the Murray–Darling 
Basin Agreement.

Division 2 – Tier 2 reserves policy
Division 2 sets out a reserves policy for periods when Tier 2 water sharing 
arrangements apply. The policy specifies the volume and conditions for an 
annual volume of water reserved to meet a shortfall in conveyance water.

The proposed Basin Plan sets the annual shortfall in conveyance 
water at 620 GL (based on a minimum historical inflow) and an annual 
volume to be set aside to meet the shortfall at 225 GL (based on 
hydrological modelling). 

Each Basin state is responsible for meeting its own critical human water 
needs and for deciding how water from its water share is used.

The states’ rights to carry over water in the storage are described in the 
Murray–Darling Basin Agreement.

l A shortfall in conveyance 
water represents an amount 
calculated under a formula set out in 
subsection 86D(2) of the Water Act. 

l An advance is determined by 
MDBA in accordance with clause 
102C of the Murray–Darling Basin 
Agreement or clause 7 of Schedule 
H to the Agreement. 

Water sharing tiers
The Murray–Darling Basin 
Agreement provides for three tiers of 
water sharing arrangments.
• Tier 1 water sharing arrangements 

apply in normal times. 
• Tier 2 arrangements apply when 

water availability is very low and 
normal provisions will not ensure 
enough water to meet conveyance 
water requirements. 

• Tier 3 arrangements apply 
when an emergency response 
is required because extreme 
conditions threaten the quality 
or quantity of water required for 
critical human needs. 

Only one tier of water sharing 
arrangements may apply at any 
given time. 
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Part 5 –   Tier 3 water sharing 
arrangements

When Tier 3 begins
Tier 3 water sharing arrangements begin if the MDBA declares, by 
publishing a notice on its website, that there is either:

• extreme and unprecedented low levels of water availability in the River 
Murray system, or

• an extremely high risk that there will not be enough water to meet 
critical human water needs in the following 12 months 

and, based on the worst case planning water resource assessment, either

• the water required to meet critical human water needs in any of the 
relevant Basin states cannot be supplied by the end of the water 
accounting period, or

• the 1,596 GL/y of conveyance water required to deliver water for 
critical human water needs cannot be supplied by the end of the water 
accounting period.

Tier 3 water sharing arrangements also begin if MDBA declares, during 
circumstances of extreme and unprecedented poor water quality, that 
a water quality or salinity trigger point has been reached, making water 
unsuitable to meet critical human needs.

When Tier 3 ends
Tier 3 water sharing arrangements end and Tier 2 arrangements begin 
when the MDBA declares, by publishing a notice on its website, that the 
water required to meet critical human water needs for each Basin state 
and the amount of conveyance water required to deliver that water can be 
supplied by the end of the water accounting period. Further, if the water 
is taken by a water supply authority for human consumption, it must be 
practicable to treat that water to meet Australian Drinking Water Guidelines 
and it is expected that the water quality will remain at that level.

The MDBA may also declare that Tier 1 arrangements can commence at 
the end of Tier 3 water arrangements if it is satisfied that, using a worst-
case planning assessment, sufficient water remains to supply both the 
balance of conveyance water and the reserve amount needed to meet the 
conveyance shortfall for the remainder of the water accounting period, 
and that no advance is required in the current accounting period.





Chapter 11 Water trading rules
Plain English summary of the proposed Basin Plan

_____ 61

n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 11
Water trading rules
Chapter 11 of the proposed Basin Plan responds to item 12 in subsection 22(1) of the 
Water Act 2007 (Cwlth), and sets out rules for the trading of water rights in relation to Basin 
water resources. The Basin water market and trading objectives and principles are set out 
in Schedule 3 to the Act.

Explanatory note
Water has been traded in the Murray–Darling Basin for many years, 
mainly in the southern connected Basin. Trade has occurred under 
state water management laws but often has been constrained by 
factors such as inconsistency of rules in the Basin. 

The National Water Initiative (NWI), established in 2004, is a 
national policy framework for water reform and a shared commitment 
by governments to increase the efficiency of Australia’s water use. 
Through the NWI, all governments have committed to the creation 
and strengthening of water markets, including the progressive 
removal of barriers to trade in water. Many changes have already 
been negotiated with states and infrastructure operators.

The Water Act 2007 (Cwlth) requires that the Basin Plan sets out 
water trading rules so that efficient water markets can operate in 
the Basin. The rules aim to minimise transaction costs, enable the 
appropriate mix of water products to develop, recognise and protect 
the needs of the environment, provide appropriate protection for 
third-party interests, and ultimately, allow water to move to 
where it is most valued.

The water trading rules in the proposed Basin Plan will apply to 
water markets in the Basin. The Murray–Darling Basin Authority 
(MDBA) has obtained and considered the advice of the Australian 
Competition and Consumer Commission when developing the water 
trading rules. Other trading rules that apply at a state or local level 
may continue to exist.

n The National Water 
Initiative is an agreement 
between the Australian, state and 
territory governments to improve 
the management of the nation’s 
water resources and provide greater 
certainty for future investment.

For the purposes of this summary:
Third-party interests refers 
to other water users not involved in 
the trade, and non water users, who 
potentially could be impacted by 
the trade. 



Background explanation
This first section of the plain English summary explains some of the terms 
relevant to the discussion of water trading rules for water markets in the 
Murray–Darling Basin. The explanations provided in this section are not 
part of Chapter 11 of the proposed Basin Plan, but are provided here to 
help with reading the plain English summary of that chapter. 

Water trading principles may be consistent between and within 
Basin states, however the terminology, rules and regulations that apply 
to water rights and trading vary. The water trading rules of the proposed 
Basin Plan aim to provide consistent water markets in the Basin.

The water trading rules in the proposed Basin Plan relate to the trade or 
transfer of water rights that are tradeable under state water management 
law. The rules apply to surface water and groundwater.

The water trading rules complement the Water Market Rules and Water 
Charge Rules, established under the Water Act 2007 (Cwlth). These 
rules address other water issues, for example, how an irrigation 
infrastructure operator must administer termination of water delivery 
rights in its irrigation network.

The Water Act lists the three types of tradable water rights: water access 
rights, water delivery rights and irrigation rights.

• A water access right is a right under state law to hold or take water 
from a water resource. Water access rights may be held by an 
individual, organisation or other legal entity, including an irrigation 
infrastructure operator. Some types of water access rights are subject 
to different rules in different states, not all are tradeable and some 
types have categories based on security, reliability or other factors. 
Types of water access rights include:

 – water access entitlement — a perpetual entitlement, under state 
law, to exclusive access to a share of the water resources within 
a water resource plan area. In New South Wales and South 
Australia, a significant proportion of water access entitlements is 
held by irrigation infrastructure operators.

 – water allocation — a specific volume of water allocated to a water 
access entitlement in a water accounting period. In most 
Basin states, the water allocation is announced as a percentage of 
the total water access entitlement.

 – stock and domestic rights — rights enabling landholders to take 
water for livestock and household use.

 – riparian rights — common law rights of landowners whose land 
abuts or includes a watercourse or lake. In most states, riparian 
rights are now replaced by statutory rights including stock and 
domestic rights.

• A water delivery right is a right to have water delivered by an 
infrastructure operator. The water delivery right is a right to a service: it 
specifies the volume, rate and/or timing of the delivery of the water but 
the delivered water is not part of the right.

• An irrigation right is a right a person has against an irrigation 
infrastructure operator to receive water. The irrigation right is a 
contract, arrangement, understanding or statutory right held by 
the irrigator, that entitles the irrigator to receive a specified volume 
or share of the irrigation infrastructure operator’s water access 
entitlement — this is not a water access right or a water delivery right.

The water trading rules of Chapter 11 of the proposed Basin Plan will 
commence on 1 July 2013, with the exception of sections 11.15 to 11.19. 
These sections deal with certain additional rules relating to surface water, 
and will commence on 1 July 2014. 

n A water resource describes  
surface water or groundwater, such 
as a watercourse, lake, wetland 
or aquifer; and includes the water, 
plants, animals and other organisms 
and components that contribute to 
the physical state and environmental 
value of the water body. 

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.
n Water resource plans set out how 
water resources will be managed, 
usually for a 10-year period. They will 
be developed by the Basin states, or 
in certain circumstances by MDBA, 
for approval by the Commonwealth 
Water Minister.

l A water accounting period 
describes a 12-month period, similar 
in concept to a financial year. For 
the purposes of the proposed Basin 
Plan, it is the period from 1 July 
to 30 June, except that for critical 
human water needs it is 1 June to 
31 May.

n An irrigation infrastructure 
operator may be a company or 
corporation (or other legal person) 
that operates the infrastructure for 
delivering irrigation water. 

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory. 
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The following sections are the plain English summary of Chapter 11 of the 
proposed Basin Plan.

Part 1 – Preliminary
The water trading rules in the proposed Basin Plan apply to water access 
rights that are tradeable under state water management law. The rules 
will not apply to water access rights that cannot be traded under state law, 
such as some stock and domestic rights in some states. The rules relate to 
all changes in location and/or ownership of tradeable water access rights.

In Chapter 11 of the proposed Basin Plan, a reference to a water delivery 
right is a reference to a right held against an irrigation infrastructure 
operator where delivery requires the operator to divert water from a 
natural watercourse.

Trade of a water access right may result in water being taken from a 
different location to where water was taken before the trade occurred. 

A person who suffers loss or damage, as a result of another person (other 
than an agency of a state) contravening specified water trading rules, will 
be able to recover the costs of that loss or damage through court action.

Part 2 – Restrictions on trade
Division 1 – Trade of water access rights

Right to trade free of certain restrictions
A person may trade a water access right without being required to hold, 
buy, sell, obtain, accept or terminate a separate location-related 
right. This does not remove the need for a location-related right for use of 
water at that location.

The water trading rules apply equally to all holders of water access rights, 
including for example landholders, non-landholders, environmental water 
holders, urban water authorities and foreign entities, and rights may be 
traded free of any conditions or discrimination based on the type (class) of 
water holder.

A water access right may be traded free of any conditions as to the 
previous, current or intended purpose of the water associated with the 
right. This rule does not apply to stock and domestic rights. It does not 
apply to water access entitlements designated for urban water supply, but 
it does apply to the trade of water allocations under such entitlements.

A person may take and use water under a water access right free of any 
restriction arising from the fact that the right was acquired by way of trade.

A water access right may be traded free of any restrictions due to the fact 
that water extracted under the right might be transported or used outside 
the Basin.

Water allocations may be traded free of any restrictions due to the fact 
that the water was carried over from a previous water accounting period, 
unless a required carryover announcement was not made.

A person may participate in a carryover arrangement in relation to a water 
access right free of any restriction arising from the fact that the right was 
acquired by way of trade. If the trade of a water access right results in a 
change of the water resource associated with the right, then the carryover 
arrangements of the destination water resource may be applied.

l Location-related rights 
vary between states, but generally 
are rights to have and use works to 
extract water (works approvals), to 
have water delivered (water delivery 
right) or to use water at a particular 
location (water use approval).

l Carryover describes an 
arrangement that allows the holder 
of a water access entitlement to 
retain water allocation not taken in 
one water accounting period, and 
then take or trade it in the next water 
accounting period.



A water access right may be traded within a water resource, free of any 
restriction based on the fact that the water resource is overallocated.

A person may trade a water access right free of any restrictions based on 
historical use of the water or an anticipated increase in use of the water.

Additional rules relating to surface water
Water access rights may be traded within a regulated system, 
between regulated systems or within an unregulated system, free of any 
restrictions on changing the location at which the water may be taken. 
Water access rights may also be traded within or between regulated 
systems free of any limit on the volume of water traded. 

The water trading rules allow certain types of restrictions if the relevant 
restriction is necessary because of physical reasons, environmental 
reasons, the need to address connections between water resources and 
water supply considerations, or a combination of any of these reasons.

A Basin state must notify the Murray–Darling Basin Authority (MDBA) 
of restrictions, and reasons for the restrictions, existing at the 
commencement of the Basin Plan and imposed after the plan commences.

If a Basin state requests MDBA to declare a restriction for the reasons 
stated above, and MDBA is satisfied the restriction is in fact necessary 
for those reasons, MDBA must make the declaration and publish the 
declaration on its website.

The proposed Basin Plan also contains rules which limit the use of 
exchange rates when water access entitlements are traded in or 
between regulated systems. This does not cover the situation where a 
Basin state uses an appropriate mechanism to address transmission 
losses that would occur as a result of a trade or delivery of water 
allocation. Nor does it cover the situation where an irrigation infrastructure 
operator imposes volumetric adjustments in relation to an irrigation right 
or a water delivery right, to account for conveyance losses associated with 
delivery through an irrigation network.

The MDBA may declare that a specified exchange rate is permitted if it is 
satisfied that both of the following conditions are met:

• the purpose of the exchange rate is to reverse the impact of a previous 
exchange rate on trade between the same two locations in the 
opposite direction

• the total volume of entitlements to be traded using the exchange rate 
will not be greater than the total volume of entitlements previously 
traded in the opposite direction using a previous exchange rate.

In regulated systems, restrictions on trade of water allocations between 
zones or locations that have effect because of physical, environmental or 
other reasons (as mentioned previously) apply to orders made under a 
tagged water access entitlement. 

This rule does not apply to tagged entitlements established before 
22 October 2010. For tagged entitlements established after that date, 
the rule will apply from five years after commencement of the water 
trading rules.

This rule does not guarantee the delivery of water under established 
tagged water access entitlements. Delivery of water under a tagged water 
access entitlement is still managed by the Basin states and is subject to 
any rules and conditions that states have applied.

l A tagged water access 
entitlement refers to an 
entitlement which is registered on a 
water register in one trading zone or 
location, under which the associated 
allocation is extracted in a different 
trading zone or location. 

For the purposes of this summary:
An exchange rate refers to the 
rate of conversion to be applied to 
water being traded from one trading 
zone or jurisdiction to another. 

l A regulated system describes 
one in which surface water is stored 
and flow levels are controlled by 
structures such as dams and weirs. 
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Additional rules relating to groundwater
Trade of a water access right between two locations within a groundwater 
SDL resource unit is prohibited unless all of the following conditions 
are met: 

• water can physically move between the two locations

• limits to changes in water conditions, as specified in water resource 
plans, are not exceeded

• the rights in both locations have substantially similar characteristics of 
timing, reliability and volume; or measures are in place to ensure the 
right traded will maintain these characteristics

• measures are in place to address any impact the trade may have on 
water availability to third-party interests. 

Trade of a water access right between two groundwater SDL resource 
units is prohibited unless all of the following conditions are met: 

• water can physically move between the two units

• limits to changes in water conditions, as specified in water resource 
plans, are not exceeded

• measures are in place to account for the trade

• the rights in both locations have substantially similar characteristics of 
timing, reliability and volume; or measures are in place to ensure the 
right traded will maintain these characteristics

• measures are in place to address any impact the trade may have on 
water availability to third-party interests.

Trade of a water access right between a groundwater SDL resource unit 
and a surface‑water SDL resource unit is prohibited unless all of the 
following conditions are met:

• water can physically move between the two units

• limits to changes in water conditions, as specified in water resource 
plans, are not exceeded 

• measures are in place to account for the trade

• the rights in both locations have substantially similar characteristics of 
timing, reliability and volume; or measures are in place to ensure the 
right traded will maintain these characteristics

• measures are in place to address any impact the trade may have on 
water availability to third-party interests.

The additional water trading rules relating to groundwater and water 
resource plan requirements are necessary to manage the risks that 
groundwater trade could have on third‑party water access right holders 
and on the groundwater resources involved. These rules seek only to 
restrict trade where there is insufficient hydraulic connectivity, resource 
condition limits would be exceeded, the traded water access right would 
not have the same (or substantially similar) characteristics, or where third‑
party impacts in terms of water availability on other water access rights 
are not addressed. The conditions of trade set out in this section set a 
baseline level of protection that must be in place before groundwater trade 
proceeds, consistent with the Basin water market and trading objectives 
and principles (in schedule 3 of the Water Act). For further information on 
these rules, please see sections 6.4 and 6.5 of the ACCC’s ‘Water Trading 
Rules — Final Advice’ to the MDBA, available at accc.gov.au 

l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries 
of groundwater SDL resource units 
are based on hydrogeology and 
existing state planning boundaries. 
Chapter 6 of this plain English 
summary contains maps of the 
SDL resource units.



Restrictions allowable for breaches of state law
Nothing in the water trading rules will prevent a state imposing restrictions 
on trade on the basis that a person has committed an offence or has failed 
to pay fees or charges due. 

Division 2 –  Trade of water delivery rights
An irrigation infrastructure operator must not unreasonably restrict the 
trade of a water delivery right between owners or occupiers of land in the 
area it services. Restrictions include refusing, preventing, deterring or 
delaying trade.

Factors that will be taken into account when deciding if a restriction to the 
trade of a water delivery right is reasonable or not, include:

• the overall capacity of the irrigation network and the capacity of the 
part of the network where water would be delivered after the trade

• reconfiguration or decommissioning work (such as upgrading, closing, 
rationalising or other changes to the network) where water would be 
delivered after the trade

• the ability to transfer water between the specific parts of the irrigation 
network relevant to the proposed trade

• payment of fees and charges for access, or changing or terminating 
access, or surrendering delivery rights to the irrigation network

• the volume of a water delivery right required to irrigate a property for 
expected current and future purposes

• necessary administrative arrangements needed to assess and 
approve the trade.

An irrigation infrastructure operator must provide written reasons for 
refusing, preventing, deterring or delaying a trade.

An irrigation infrastructure operator must not require a person to hold, buy, 
sell, obtain, accept, terminate or vary the volume or unit share of a water 
delivery right as a condition of, or as the result of, the trade of a water 
access right or irrigation right.

Part 3 –  Information about delivery 
rights and irrigation rights

Division 1 – General
The purpose of Part 3 is to make information available to holders of water 
delivery rights and irrigation rights to facilitate trade of those rights.

Division 2 –  Water delivery rights
An irrigation infrastructure operator is required to give written notice, to 
each holder of a water delivery right, of the operator’s decision on the 
volume or unit share of the person’s delivery right, and if relevant, the part 
of the irrigation network to which the right relates. 

If the operator makes a decision that changes the volume or unit share of 
a person’s water delivery right, the operator must provide written notice of 
the change and the reasons for it. This notice is not required if a change is 
made to reflect a trade or termination by the holder. 
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Division 3 –  Irrigation rights 
An irrigation infrastructure operator is required to give written notice, to 
each holder of an irrigation right, of the operator’s decision on the person’s 
entitlement to water under that right, expressed as either a number of 
megalitres, or a unit share of the operator’s water access entitlement.

If the operator makes a decision that changes a person’s entitlement under 
an irrigation right, the operator must provide written notice of the change 
and the reasons for it. This notice is not required if a change is the result of 
a trade or transformation of the right by the person.

Part 4 –  Approval processes  
for trade

Division 1 – General
The purpose of Part 4 is to make the approval processes for the trade of 
water access rights more open and transparent, and therefore facilitate the 
efficient trade of water access rights.

Division 2 –  Approval authority 
disclosure requirements

Before the trade of a water access right occurs, an approval authority 
(or its authorised related party) must disclose to each party to the 
proposed trade, the nature of:

• any legal or equitable interest the approval authority, or a related party, 
has in the water access right to be traded

• any commercial interest the approval authority, or a related party, has 
in the activities of any water market intermediary involved in the 
proposed trade.

Disclosure is not required if the interest in the trade is solely due to the 
approval authority being an agency of a Basin state. 

If an approval authority has approved a trade in which either it or a related 
party was a party (buyer, seller, lessee or lessor), it must publish that fact 
as soon as possible after the trade, including details of the type of water 
access right and volume traded. 

If the approval authority rejects a proposed trade of a water access right, 
the approval authority must notify the parties to the trade, in writing, of its 
reasons for rejecting the trade.

Part 5 –  Information and reporting 
requirements 

Division 1 – General
The purpose of Part 5 is to facilitate the trade of tradeable water rights by 
making information about the rights publicly available. 

The MDBA must publish all information provided to it under Part 5.

l A water market 
intermediary describes a person 
who acts as a broker in tradeable 
water rights, or who prepares the 
trading documentation, or who 
investigates trading opportunities 
on behalf of others, or provides a 
trading platform or water exchange.

l A related party describes 
either an entity in which the approval 
authority has a controlling interest, 
or a natural person who is acting on 
behalf of the approval authority for a 
fee or commission. 

l An approval authority 
describes an entity that has been 
given the power, by the relevant 
state minister, to approve trades. 



Division 2 – Water access rights 
For the purposes of Division 2, the term ‘water access right’ does 
not include water allocation.  A Basin state must provide MDBA with 
up-to-date information about water access rights conferred under 
state law.

The information to be provided includes:

• characteristics of the category of water access right, such as the water 
resource name and SDL resource unit to which it belongs

• the total volume of water for the category and its historic reliability

• fees and charges

• carryover arrangements

• trading rules relevant to the category.

The information must be provided in a prescribed form and timeframe. 
Some of the information may be provided to the public by links to an 
appropriate page or section of a website, but not links to general pages 
such as water management legislation or a home page.

Division 3 – Trading rules 
A Basin state must provide a copy of the rules regulating the trade of 
water access rights within its jurisdiction to a central information point 
determined by MDBA, in a consolidated form.

An irrigation infrastructure operator must, on request of any person and 
within a reasonable timeframe, provide a copy of its water trading rules for 
the trade of water rights within, into and out of the irrigation network. If the 
irrigation infrastructure operator has a website, the rules must also be 
published on the website and kept up-to-date. 

If the irrigation infrastructure operator or its members hold more than 
10 GL of water access entitlements, the irrigation infrastructure operator’s 
trading rules must be provided, in a consolidated form, to a central 
information point determined by MDBA.

Division 4 – Trading prices 
If the trade of a water access right requires the approval of an approval 
authority, the seller must notify the approval authority in writing of the price 
agreed for the trade. The notice must be given at, or before, the time that 
approval is sought.

If the trade of a water access right does not require the approval of an 
approval authority but does require registration, the seller must notify the 
registration authority of the price agreed for the trade. The notice 
must be given either at, or before, the time the registration is sought.

Division 5 –  Allocation and policy information 
All water announcements must be published in a way that makes 
them likely to be brought to the attention of interested members of 
the public.

A person who is aware of a water announcement before it is generally 
available must not trade any water access right that is the subject of the 
water announcement, or whose price or value would be materially affected 
by the announcement, until the announcement is made generally available.

l A water announcement can 
be a public announcement about 
water allocations, or about a policy 
decision (e.g. carryover conditions or 
changes in ability to trade between 
trading zones) that may have an 
impact on the price or value of water 
access rights, and may influence a 
person considering buying or selling 
such rights. 

p A registration authority 
refers to an entity that has been 
given the power, by the relevant 
state minister, to register trades. 
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Chapter 12
Program for monitoring and evaluating  
the effectiveness of the Basin Plan 
Chapter 12 of the proposed Basin Plan responds to item 13 in subsection 22(1) of the 
Water Act 2007 (Cwlth), which requires a program for monitoring and evaluation to be 
included in the Basin Plan. Other parts of the proposed Basin Plan may also be relevant. 

Explanatory note

Chapter 12 sets out the framework of the Basin Plan’s Monitoring 
and Evaluation Program, including the principles it will apply, the 
plan outcomes it will monitor, the key questions it will ask and its 
reporting requirements.

The Monitoring and Evaluation Program will help us assess the 
extent to which the Basin Plan is achieving its purposes, objectives 
and outcomes. These range from specific elements of the Basin Plan 
(such as those described in chapters 7 and 8) to its overall objective 
of restoring the Murray–Darling Basin to a sustainable and healthy 
working state while supporting strong communities and a productive 
economy and ensuring compliance with international agreements.

Reports on progress in implementing the Basin Plan and its 
environmental, social and economic outcomes will be issued 
annually. These reports may be complemented as needed by less 
frequent in-depth evaluations on specific issues. 

The Monitoring and Evaluation Program is a key part of the  
Murray–Darling Basin Authority’s ‘adaptive management’ approach 
to implementing the Basin Plan – that is, learning from experience to 
continuously improve the plan and its effectiveness.  

Monitoring and Evaluation Program results will inform future reviews 
of, and improvements to, the Basin Plan, including a 2015 review 
of the proposed sustainable diversion limits and reviews of the 
Environmental Watering Plan and the Water Quality and Salinity 
Management Plan in 2017.



Part 1 – Preliminary
Part 1 outlines the contents of Chapter 12 of the proposed Basin Plan, 
which contains a program for monitoring and evaluating the effectiveness 
of the Basin Plan, including principles to be applied and the framework to 
be used. This framework will cover outcomes to be achieved, reporting 
requirements and review processes for the Environmental Watering Plan 
(Chapter 7) and water quality and salinity management targets (Chapter 8).

Chapter 12 provides a reporting framework to inform reviews of the Basin 
Plan and to evaluate it against objectives set out in chapters 5, 7 and 8 and 
the outcomes listed in Schedule 10.

Part 2 –  Principles for monitoring 
and evaluation

Part 2 of Chapter 12 sets out the monitoring and evaluation principles that 
must be used by the Murray–Darling Basin Authority (MDBA), the Basin 
states, the Commonwealth Environmental Water Holder 
or the Department of Sustainability, Environment, Water, Population 
and Communities.

These principles are that:

• collaboration between Basin states and the Commonwealth should 
inform decisions

• program logic should be used

• reporting should reflect responsibilities and should avoid duplication

• the best available scientific knowledge should be used as far 
as practicable

• the Commonwealth and the Basin states should collaborate on the 
practical elements of monitoring and evaluation

• investment in monitoring and evaluation activities should take risk 
into account

• monitoring and evaluation results should help managers use 
adaptive management

• monitoring, evaluation and reporting should be timely, efficient, 
cost-effective, consistent and relevant, and reporting should build on 
existing reporting where possible.

Part 3 –  Basin Plan outcomes
Schedule 10 to the proposed Basin Plan sets out a series of outcomes 
against which to measure the Basin Plan’s effectiveness. 

The outcomes relate to:

• the Basin Plan as a whole

• the Environmental Watering Plan

• the Water Quality and Salinity Management Plan

• the water trading rules

• water resource planning. 

p Adaptive management 
provides structured links between 
knowledge, management, 
evaluation and feedback over time. 
It recognises that working with social 
and ecological systems means 
that new information is always 
becoming available, and must be 
considered. It includes setting clear 
objectives, identifying and testing 
uncertainties, improving knowledge, 
‘learning by doing’ and changing 
practices and policies in response 
to new knowledge.

n Water resource plans set out 
how water resources will be managed, 
usually for a 10-year period. They will 
be developed by the Basin states, or 
in certain circumstances by MDBA, 
for approval by the Commonwealth 
Water Minister.
n A water resource plan area is a 
geographical area, of which there 
are 13 for surface water, 17 for 
groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.

n The Commonwealth 
Environmental Water Holder 
manages water rights that the 
Commonwealth acquires. Under 
the Water Act, this official has the 
responsibility for using water rights 
that relate to water in the Murray–
Darling Basin in accordance with the 
Environmental Watering Plan.

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory.

p Program logic is an approach 
to planning and design. It uses 
diagrams or other methods to 
set out the steps in a program, 
linking assumptions, hypotheses, 
resources, activities, outputs, 
impacts and outcomes. 
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Part 4 –  Reporting requirements
Schedule 10 lists outcomes, against each of which it outlines who must 
produce monitoring and evaluation reports and when and how often these 
reports are required. 

Reports must relate to achievement of outcomes as at 1 July of the 
year indicated for that outcome. The reports must be given to MDBA by 
31 October, and all reports must be published on MDBA’s website. 

The MDBA may make arrangements with Basin states, the Commonwealth 
Environmental Water Holder or the Department of Sustainability, 
Environment, Water, Population and Communities for variations to their 
reporting requirements. This may mean that:

• a Basin state is exempted from reporting on an irrelevant outcome

• a joint report can be produced

• a person can contribute to another’s report. 

The MDBA must consult with reporting organisations to minimise 
doubling-up of work. The MDBA may make an agreement with the Director 
of Meteorology (of the Bureau of Meteorology) or the Australian Bureau of 
Agricultural and Resource Economics and Sciences (ABARES) to access 
relevant information. 

The MDBA may publish guidelines on the reporting obligations of the 
Basin states. 

Nothing in Chapter 12 requires anyone to disclose personal information. 
A definition of ‘personal information’ is in section 6 of the Privacy Act 
1988 (Cwlth). 

Part 5 –  Reviews of water 
quality targets and the 
Environmental Watering Plan

Part 5 of Chapter 12 of the proposed Basin Plan specifies reviews to 
assess the effectiveness of the Environmental Watering Plan and the water 
quality targets set out in the Water Quality and Salinity Management Plan. 

The MDBA must conduct five-yearly reviews of water quality targets set 
out in Part 4 of Chapter 8 after the Basin Plan comes into effect. The first 
review must consider whether the salinity operating targets and sites are 
appropriate and whether the number of sites should be increased.

In completing these reviews, MDBA must consult Basin states, and may 
request information from them, the Commonwealth Environmental Water 
Holder, the Department of Sustainability, Environment, Water, Population 
and Communities, the Director of Meteorology and ABARES. The reviews 
must be published on MDBA’s website. 

The requirements for reviewing the Environmental Watering Plan are 
similar. Reviews must be conducted every five years after the Basin Plan 
comes into effect and must include a review of the targets listed in Part 3 of 
Chapter 7. 

In preparing these reviews of the Environmental Watering Plan, MDBA 
must consult Basin states, the Commonwealth Environmental Water 
Holder and other relevant Commonwealth agencies, and may request 
information from Basin states, the Commonwealth Environmental Water 
Holder, the Department of Sustainability, Environment, Water, Population 
and Communities, the Director of Meteorology and  ABARES. The reviews 
must be published on MDBA’s website.



Part 6 –  Evaluation of the Basin Plan
The MDBA must evaluate the effectiveness of the Basin Plan (as 
measured against the outcomes in Schedule 10) in its annual report, and 
must also advise on the plan’s impact on the Basin in the five- and ten-
yearly reviews of the plan.

When conducting an evaluation, MDBA must consider:

• information provided by the Basin states, the Commonwealth 
Environmental Water Holder and the Department of Sustainability, 
Environment, Water, Population and Communities

• information provided by the Director of Meteorology and ABARES

• the key evaluation questions (detailed below)

• any other relevant information. 

The MDBA must give the Basin states, the Commonwealth Environmental 
Water Holder and the Department of Sustainability, Environment, 
Water, Population and Communities the opportunity to comment on any 
evaluation before it is publicly released. 

When evaluating the Basin Plan, MDBA must ask:

• To what extent has the Basin Plan achieved its purpose (as detailed in 
section 20 of the Water Act)?

• To what extent have the objectives, targets and outcomes of the Basin 
Plan been achieved? 

• How has the Basin Plan affected environmental, social and economic 
conditions in the Murray–Darling Basin?

• Have there been any unanticipated outcomes; if so, what are they?

• How could the Basin Plan be improved?

• To what degree do the actions required by the Basin Plan meet 
its objectives? 

The MDBA must take any evaluation into account when proposing any 
amendment to the Basin Plan.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Schedule 1
Basin water resources and the context for their use
Schedule 1 to the proposed Basin Plan responds to item 1 in subsection 22(1) of the 
Water Act 2007 (Cwlth), which requires a description of Basin water resources, and the 
context in which those resources are used, to be included in the proposed Basin Plan. 
The Water Act specifically requires the description to include information about the size, 
extent, connectivity, variability and condition of Basin water resources; the uses to which 
the water resources are put; the users of Basin water resources; and the social and 
economic circumstances of communities which depend on Basin water resources.

Size and extent of water resources 
in the Basin
The Murray–Darling Basin is defined by the catchment areas of the River 
Murray and the Darling River and their many tributaries. Comprising 23 
main river valleys, the Basin extends over 1 million km2 of south-eastern 
Australia, covering three-quarters of New South Wales, more than half of 
Victoria, significant portions of Queensland and South Australia, and all of 
the Australian Capital Territory.

The Basin’s river systems range from a largely unregulated state in the 
north, where many of the rivers and streams are ephemeral, to more highly 
regulated systems in the south. The great proportion of the Basin is 
made up of extensive plains and low undulating areas, mostly lower than 
200 metres above sea level.

The natural environment of the Murray–Darling Basin includes vast 
floodplains and wetlands that support biodiversity of national and 
international significance. The Basin has one World Heritage site 
(the Willandra Lakes Region), 16 wetlands listed under the Ramsar 
Convention, and more than 200 wetlands listed in A directory of important 
wetlands in Australia.

n Biodiversity refers to the 
variety of species of plants, animals 
and microorganisms, their genes 
and the ecosystems they comprise, 
often considered in relation to a 
particular area.

l A regulated system describes 
one in which surface water is stored 
and flow levels are controlled by 
structures such as dams and weirs.

n The Convention on Wetlands 
of International Importance (the 
Ramsar Convention) is an 
international treaty that provides 
a framework for national action 
and international cooperation for 
the conservation and wise use of 
wetlands and their resources.



Connectivity
Environmental connectivity across the Murray–Darling Basin provides 
links between water-dependent ecosystems that allow species to 
migrate, colonise and reproduce. Connections upstream and downstream, 
and between a river and its floodplains and wetlands, are important for 
transferring nutrients, carbons and sediments, and in the life cycles of 
many plants and animals.

The rate and volume of flow between water resources varies across 
the Basin. During very wet periods, water connects laterally from river 
channels to wide floodplains. These floodplains are typically very flat in 
their lower reaches, resulting in slow travel times and high volumes of 
seepage and evaporation, particularly over summer and especially in the 
northern parts of the Basin. 

Variability
Climatic conditions in the Basin vary considerably from region to region 
and year to year. There is a strong east-west rainfall gradient (that is, from 
high to low) and a strong north-west to south-east temperature gradient 
(that is, from warmer to cooler). Rainfall is summer dominant in the north 
and winter dominant in the south. Climate change is expected to increase 
this variability and result in reduced environmental resilience and worse 
effects on Basin communities from more frequent extreme weather events, 
including more severe droughts and floods.

Condition of the Basin’s 
water resources
The condition of the Basin’s surface-water resources varies depending 
on a range of factors, including location, climate and connectivity, the level 
of development, management arrangements, local activities, and an area’s 
relationship with other parts of the system.

Changes to the flow regime of the Basin’s rivers have affected  
flood- and flow-dependent species and ecosystems. The Sustainable 
Rivers Audit (2008) provides a comprehensive assessment of the 
ecosystem health of the 23 major river valleys in the Basin. On the basis 
of the first assessment, the Paroo valley in the north-west of the Basin 
was the only region to achieve a health rating of ‘good’. The Condamine 
and Border Rivers valleys were rated as being in ‘moderate health’, and 
all others were rated ‘poor’ or ‘very poor’, with the lowest ranked being the 
Murrumbidgee and Goulburn valleys.

Long-term average annual flows of about 12,000 GL through the Murray 
Mouth were reduced to 1006 GL in the recent drought. Flow through the 
mouth is important for export of salt and nutrients from the Basin and for 
the health of the Coorong.

Effects of changes in flow patterns of the Basin’s rivers include: 

• increased bank erosion, turbidity and sedimentation, causing loss of 
habitat for many species

• a decline in numbers and successful breeding of native fish and 
waterbird species

• lower diversity of macroinvertebrate populations

• stressed vegetation, particularly river red gum forest and woodland

• poor water quality due to factors such as salinity, algal toxins, high 
nutrient loads, acidification, cold-water pollution, contaminants, low pH 
and low dissolved oxygen levels.

p Connectivity refers to 
the connections between 
natural habitats, such as a river 
channel, adjacent wetland areas 
and along the length of rivers, 
including connections above 
ground (surface water) or below 
ground (groundwater). 

n Water-dependent 
ecosystems depend on periodic 
or sustained flooding, waterlogging 
or significant inputs of surface 
water or groundwater to continue 
functioning.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 

p Turbidity refers to cloudiness 
caused by suspended solids and 
particles in a fluid.

n Surface water includes any 
water in a watercourse, lake or 
wetland, and any water flowing 
over or lying on the land after 
precipitation or after rising to the 
surface naturally from underground.

p An ecosystem’s resilience 
includes how completely or quickly it 
is able to recover from disturbances 
such as fire, flood, drought, insect 
plague, deforestation or invasion by 
exotic plants and animals.

p A macroinvertebrate 
refers to an animal without a 
backbone, large enough to be seen 
without magnification.
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The condition of the Basin’s groundwater resources varies naturally 
from fresh through brackish to highly saline (in some areas exceeding the 
salinity of sea water). Most of the groundwater resources are relatively 
unchanged from without-development conditions; however, significant 
changes have occurred in some locations, including where large aquifers 
have been heavily used in areas of intensive irrigation development.

Uses and users of the Basin’s 
water resources
The water resources of the Murray–Darling Basin not only support the 
Basin’s freshwater ecosystems but also play an important role in delivering 
water for industry, human consumption and environmental management. 
Approximately 42% of the annual surface-water run-off to the Murray–
Darling Basin is diverted for consumptive use, while 58% currently 
remains in the environment.

Agricultural use
The Basin’s water resources support irrigated and dryland agriculture 
across the Basin. Water can be used directly through the irrigation of crops 
and pastures, such as cotton, rice, dairy pastures and horticulture, or less 
directly in dryland agriculture for the watering of stock and in maintaining 
farming operations. 

Agricultural production in the Basin accounts for 40% of Australia‘s 
agricultural production and is estimated to be worth $15 billion annually; 
around $5 billion of this is produced with the assistance of irrigation. Of 
the 60,000 agricultural businesses operating in the Basin in 2005–06, 
almost one-third (18,600) applied water in some form as part of their 
production processes.

Industrial use
Compared to agriculture, other industries make relatively small use of 
Basin water resources. However, many industries and service providers 
do rely on and use Basin water to some extent. The processing of 
agricultural products, food manufacturing and mining are key direct uses of 
Basin water.

Ecosystem use
Water that is provided to freshwater ecosystems — rivers, lakes, 
floodplains, wetlands and estuaries — not only supports the plants, 
animals and landscapes in these ecosystems, but also provides a range 
of services that are essential to human health and wellbeing. These 
ecosystem services can include water supply and treatment, pollution 
abatement, pollination, carbon sequestration and pest management.

The Murray–Darling Basin wetlands listed in A directory of important 
wetlands in Australia cover an area of around 2,500,000 ha. Ramsar-
listed wetlands in the Basin cover an area of 636,500 ha. More than 60 
fish species have been recorded in the Basin, along with 124 families of 
macroinvertebrates and 98 waterbird species.

In recent years, water holdings managed by the Commonwealth 
Environmental Water Holder and through programs such as The 
Living Murray have played a role in using the Basin’s water resources to 
deliver water to environmental sites. As well as preserving these sites, 
environmental watering has provided a range of broader ecological 

p Ecosystem services 
describes the benefits people 
obtain from ecosystems, the most 
visible being food, water, timber 
and fibre. Less tangible services 
include the regulation of climate, 
floods, disease, wastes and water 
quality; recreational, aesthetic and 
spiritual benefits; and soil formation, 
photosynthesis and nutrient cycling.

n Groundwater describes water 
which occurs below ground level (in 
an aquifer or otherwise).

n The Commonwealth 
Environmental Water 
Holder manages water rights 
that the Commonwealth acquires. 
Under the Water Act, this official 
has the responsibility for using 
water rights that relate to water 
in the Murray–Darling Basin in 
accordance with the Environmental 
Watering Plan.



benefits such as improved health of river red gums, and better habitat for 
birds and fish. Environmental water was of particular value in maintaining 
environmental assets towards the end of the recent extreme drought.

Community use
The Basin is home to over 2 million people who rely directly on its water 
resources for household use and domestic outdoor purposes. A further 1.3 
million people outside the Basin rely, either fully or partially, on Basin water 
for similar purposes.

Recreational and tourism use
Recreation and tourism have few direct water consumption needs. 
However, their ongoing viability is closely related to the ecological health 
of rivers, lakes and other Basin environmental assets, including Ramsar-
listed wetlands. These sites represent significant tourist destinations for 
visitors and Basin residents. Data from state tourism departments was 
used to estimate that the total value of tourism associated with the River 
Murray alone was $1.6 billion in 2005. 

Indigenous use
Australia has been home to Indigenous people for tens of thousands of 
years, sustaining cultural, social, economic and spiritual life. Indigenous 
people along the Murray and Darling rivers and throughout the Basin talk 
of their deep relationship with the rivers. Indigenous people have multiple 
interests in the water resources of the Murray–Darling Basin, including 
cultural, social, environmental, spiritual and economic interests. As such, 
it is important that the term ‘water uses’ captures the idea that water is 
‘used’ to sustain the very life and identity of Aboriginal people. That is, 
Aboriginal people not only view water as inextricably connected to the land 
and rivers, but also view themselves as an integral part of the river system.

‘Cultural flows’ translates the complex relationship described above 
into the language of water planning and management. The provision 
of cultural flows has potential benefits for Indigenous people, such as 
improved health, wellbeing and empowerment from being able to care 
for their country and undertake cultural activities. It would also provide 
an important and respectful acknowledgement of their culture, traditional 
knowledge, and spiritual attachment to place.

Social and economic circumstances 
of people living in the Basin

Population
In 2006, over 2 million people were living in the Basin, with 78% of this 
Basin population residing in over 400 urban centres, towns and rural 
localities spread across the Basin. The remaining 22% of Basin residents 
lived rurally outside of these locations. A further 36,000 people reported 
that they worked in the Basin but did not live there.

Employment and unemployment
In 2006, there were 922,000 people employed in the Basin, with over 21% 
of this employment located in Canberra. Of those residents considered to 
be part of the labour force, 5.0% were at the time classified as unemployed 
and this was comparable to the 5.2% of the total Australian labour force 
that were unemployed at the same time. Agriculture, forestry and fishing is 
the dominant industry sector in the Basin.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance. 
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Income
Excluding Canberra, in 2006 almost half (47%) of the Basin’s income 
earners earned less than $400 per week as gross income, slightly more 
than the national proportion of 45%. For higher incomes, 17% of working 
Basin residents earned more than $1,000 of gross income per week which 
was less than the national proportion of almost 20%. A similar pattern, of 
more lower-income earners and fewer higher-income earners, emerges 
when the gross weekly incomes are combined for families.

Socioeconomic indexes
The Australian Bureau of Statistics (ABS) produces various socioeconomic 
indexes based on census information. The ABS’s ‘Socio-Economic 
Indexes For Areas’ (SEIFA), produced from the 2006 Census of Population 
and Housing, includes the Index of Relative Socioeconomic Advantage 
and Disadvantage. There are 21 measures compared, such as income, 
internet connection, occupation and education.

A higher percentage of Murray–Darling Basin census collection districts 
have a low SEIFA score compared to Australia overall. A low SEIFA score 
indicates relatively greater disadvantage. Areas with a low score could 
have (among other things) many households with low incomes, or many 
people in unskilled occupations.





Schedule 2 Matters relating to surface-water SDL resource units
Plain English summary of the proposed Basin Plan

_____ 79

n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Schedule 2
Matters relating to surface-water SDL resource units
Schedule 2 to the proposed Basin Plan provides detail to supplement Chapter 6 of the 
proposed Basin Plan, setting out surface-water SDL resource units and sustainable 
diversion limits (see also sections 6.02 and 6.04 of the proposed Basin Plan, and Part 2 of 
Chapter 6 in this document). It also relates to Schedule 3 and Chapter 9. 

This first section explains some of the background relevant to 
understanding Schedule 2. The explanations provided in this section are 
not part of the proposed Basin Plan, but are provided here to help with 
reading the plain English summary of Schedule 2.

Schedule 2 sets out the long-term average sustainable diversion limits 
(SDLs) for each surface-water SDL resource unit within the 19 
surface-water water resource plan areas. It also includes estimates 
by the Murray–Darling Basin Authority (MDBA) of the quantity of water 
represented by the SDLs. 

Long-term average sustainable diversion limits (SDLs) are the maximum 
long-term annual average quantities of water that can be taken on a 
sustainable basis from Basin water resources as a whole, and from each SDL 
resource unit, from 2019. They are the means for ensuring that consumption 
of water is maintained at an environmentally sustainable level.

Schedule 2 to the proposed Basin Plan sets the SDL for each resource 
unit as a formula: it is the baseline diversion limit (BDL) minus the local 
reduction amount and, where applicable, the shared reduction amount. 
The schedule includes notes of the MDBA’s estimates, in gigalitres per 
year, of the quantity of water represented by BDLs, SDLs, the amount of 
environmental water already recovered and the remaining gap. Table S2.1 
that follows this explanation shows these estimates. 

Baseline diversion limits (BDLs) establish a baseline from which to 
measure reductions in diversions; the figures provided are estimates of all 
water pumped, diverted or intercepted for consumptive purposes annually. 
Baseline diversion limits for surface-water SDL units are explained and 
presented in more detail in Schedule 3. (Please note: rounding may create 
slight discrepancies in BDLs between Schedule 2, Schedule 3 and the 
proposed Basin Plan.) 

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.

n Surface water includes any 
water in a watercourse, lake or 
wetland, and any water flowing 
over or lying on the land after 
precipitation or after rising to the 
surface naturally from underground. 
l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries 
of groundwater SDL resource units 
are based on hydrogeology and 
existing state planning boundaries. 
Chapter 6 of this plain English 
summary contains maps of the SDL 
resource units. 



The local reduction amount is (in most cases) the minimum reduction 
required within each SDL resource unit to satisfy local environmental 
needs. The shared reduction amount is the further reduction required in 
addition to the local reduction amounts to satisfy the environmental needs 
of the Murray and Darling rivers, and is contributed to by SDL resource 
units which are sufficiently connected to these large rivers. 

Table S2.1 summarises the content of Schedule 2 to the proposed Basin 
Plan. Shared reduction amounts are designated ‘c’, as the precise quantity 
contributed by each SDL resource unit will not be known until the total 
shared reduction amount (143 GL/y in the northern Basin and 971 GL/y in 
the southern Basin) has been recovered. 

In setting the SDLs, MDBA has taken full account of previous efforts 
to recover water for the environment. 

Surface-water SDLs are measured as reductions from 2009 baseline 
diversion limits. This baseline already takes into account around 
959 gigalitres per year (GL/y) on a long-term average basis that was 
recovered pre-2009 through various programs, including The Living 
Murray initiative, state water sharing plans, and the Water for Rivers 
program. 136 GL/y of this was returned to the Snowy River, resulting 
in 823 GL/y available for the environment of the Murray–Darling 
Basin. 

The MDBA’s view is that a further reduction of 2,750 GL/y from 
baseline diversion limits is necessary to achieve environmentally 
sustainable levels of water use. This plus water recovered pre-2009 
will mean that 3,573 GL/y in total will be returned to the environment 
of the Murray–Darling Basin by 2019.

There has been progress in achieving this total reduction since 
2009. Table S2.1 shows water reductions which have already been 
achieved to 30 September 2011, and the gap remaining.

Between 2009 and September 2011, 1,068 GL/y of water was 
sourced for the environment. This includes water recovered through 
the Australian Government’s Water for the Future programs, the 
New South Wales RiverBank program and stage one of the Northern 
Victoria Irrigation Renewal Project. 

This means that 1,682 GL/y remains to be recovered. However, 
stage two of the Northern Victoria Irrigation Renewal Project was 
recently announced and will contribute 214 GL/y. This leaves only 
1,468GL/y to be found across the Basin from willing sellers and new 
infrastructure projects. 

Water reductions at a glance

Water to  
environment 
before 2009

Extra  
required by  

the Basin Plan

Recovered 
2009  –  

Sept 2011

Recovery  
to come  

from NVIRP 
Stage 2

Still to be 
sourced by 2019

823 GL/y1 2,750 GL/y 1,068 GL/y 214 GL/y 1,468 GL/y

Total water to the environment by 2019 = 3,573 GL/y
1 959 GL/y recovered, of which 823 went to the Murray–Darling Basin and 136 to the Snowy River 
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Table S2.1  Estimated surface-water SDLs

Water resource  
plan area

Surface-water  
SDL resource unit  
and unit code

 Estimated 
BDL (GL/y)

Local  
reduction 
amount  
(GL/y)

Shared  
reduction 
amount
(GL/y)

Estimated  
long-term  

average SDL  
(GL/y)

Local  
reduction 
achieved  
from BDL

Local  
gap  

remaining
Northern Basin A B C D = A – B – C As of 30 Sept 2011 (GL/y)

Queensland

Warrego–Paroo–Nebine 
Paroo  (SS29) 9.9 0 0 9.9 0 0
Warrego  (SS28) 128 8 0 120 8 0
Nebine  (SS27) 31 1 0 30 1 0

Condamine–Balonne Condamine–Balonne  (SS26) 978 100 c1 878  – c1 5 95
Moonie Moonie  (SS25) 84 0 c2 84  – c2 0 (+1)* 0
Queensland  
Border Rivers

Queensland Border  
Rivers  (SS24) 320 8 c3 312  – c3 7 1

New South Wales
Intersecting Streams Intersecting Streams  (SS17) 114 0 c4 114  – c4 0 (+8)* 0
Barwon–Darling  
Watercourse

Barwon–Darling  
Watercourse  (SS19) 198 6 c5 192  – c5 6 (+16)* 0 

NSW Border Rivers NSW Border Rivers  (SS23) 303 7 c6 296  – c6 0.1 6.9
Gwydir Gwydir  (SS22) 450 42 0 408 42 0
Namoi Namoi  (SS21) 508 10 c7 498  – c7 5 5
Macquarie–Castlereagh Macquarie–Castlereagh  

(SS20) 734 65 c8 669  – c8 65 (+1)* 0 

Total for northern Basin 3,858        - 247        - 143      = (3,611 - 143) 139 (+26)* 108
Northern Basin estimated SDL: = 3,468
Southern Basin A B C D = A – B – C

New South Wales
Lachlan Lachlan  (SS16) 618 48 0 570 48 0
Murrumbidgee Murrumbidgee  (SS15) 2,501 320 c9 2,181  – c9 137 183

NSW Murray and  
Lower Darling

NSW Murray  (SS14) 1,812 262 c10 1,550  – c10 194 68
Lower Darling  (SS18) 60.5 8 c11 52.5  – c11 0.4 7.6

Victoria

Victorian Murray
Victorian Murray  (SS2) 1,707 253 c12 1,454  – c12 190 63
Kiewa  (SS3) 25 0 c13 25  – c13 0 0

Northern Victoria

Ovens  (SS4) 83 0 c14 83  – c14 0 0
Goulburn  (SS6) 1,689 344 c15 1,345  – c15 245 99
Broken  (SS5) 56 0 c16 56  – c16 0 0
Campaspe  (SS7) 153 18 c17 135  – c17 6 12 
Loddon  (SS8) 179 12 c18 167  – c18 2 10

Wimmera–Mallee Wimmera–Mallee  (SS9) 129 23 0 106 0 23
South Australia

SA Murray
SA Murray  (SS11) 665 101 c19 564  – c19 79 22
SA Non-Prescribed  
Areas  (SS10) 3.5 0 0 3.5 0 0

Eastern Mount  
Lofty Ranges

Eastern Mount Lofty  
Ranges  (SS13) 28.3 0 c20 28.3  – c20 0 0

Marne–Saunders  (SS12) 2.9 0 0 2.9 0 0
Australian Capital Territory
Australian Capital  
Territory

Australian Capital  
Territory  (SS1) 52.5 0 0 52.5 0 0

Total for southern Basin 9,765      - 1,389     - 971     = (8,376  -971) 901 488
Southern Basin estimated SDL: = 7,405
Murray–Darling Basin estimated SDL 13,623      - 1,636     - 1,114     = 10,873
c Shared reduction amounts are designated c as precise quantities contributed by each SDL resource unit will not be known until total shared reductions are achieved.
* These SDL resource units have exceeded their local contribution. As a result, 26 GL in the northern Basin will contribute to the shared reduction.
Note: Totals have been rounded to the nearest whole number.
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Schedule 3
Baseline diversion limits for surface-water SDL 
resource units
Schedule 3 to the proposed Basin Plan provides detail to supplement Chapter 6 of the 
proposed Basin Plan, setting out surface-water baseline diversion limits. It is related to 
Schedule 2, which presents the surface-water long-term average sustainable diversion 
limits (SDLs).

This first section explains some of the background relevant to 
understanding Schedule 3. The explanations provided in this section are 
not part of Schedule 3 to the proposed Basin Plan, but are provided here 
to help with reading the plain English summary of Schedule 3.

Schedule 3 sets out the baseline diversion limits for each surface-water 
SDL resource unit within the 19 surface-water water resource 
plan areas, and includes estimates by the Murray–Darling Basin 
Authority (MDBA) of the quantity of water represented by the baseline 
diversion limits, in gigalitres per year. Surface-water resource plan 
areas and surface-water SDL resource units are described in chapters 3 
and 6 respectively. Maps are contained in chapters 3 and 6 of this plain 
English summary. 

Baseline diversion limits (BDLs) define a baseline from which to measure 
reductions in diversions. A surface-water baseline diversion limit is the 
sum of the long-term annual average limits (or where there is currently 
no limit, the long-term annual average take) for all forms of take from a 
surface-water SDL resource unit.  

The long-term annual average limit is calculated in a particular way for 
each form of take. For example, for watercourse diversions and floodplain 
harvesting, the long-term annual average limit in some SDL resource 
units is calculated by applying 2009 arrangements to the actual climate 
between 1895 and 2009 and determining an average limit over those 
years. For runoff dams, for example, the long-term annual average take 
is calculated on the basis of the take under the level of development that 
existed on 30 June 2009.

Surface-water BDLs are not set like groundwater BDLs. There is greater 
uncertainty in quantifying surface-water BDLs largely due to the inclusion 
of certain interception activities for which there is very limited data on the 
level of take. 

l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries 
of groundwater SDL resource units 
are based on hydrogeology and 
existing state planning boundaries. 
Chapter 6 of this plain English 
summary contains maps of the SDL 
resource units. 

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.
n Water resource plans set out how 
water resources will be managed, 
usually for a 10-year period. They will 
be developed by the Basin states, or 
in certain circumstances by MDBA, 
for approval by the Commonwealth 
Water Minister.



Schedule 3 includes notes of MDBA’s estimate of the quantity of water 
represented by the descriptions of BDLs. Because of the uncertainty just 
mentioned, these estimates may be updated as improved information 
becomes available, although the description of BDLs will not change. 

It is important to note that Table S3.1 is a summarised version of the 
table presented in Schedule 3 to the proposed Basin Plan. In particular, 
the types of diversions presented in this table have been simplified. For 
more precise information, please see Schedule 3 in the proposed Basin 
Plan itself. Rounding may create slight discrepancies in BDLs between 
Schedule 2, Schedule 3 and the proposed Basin Plan. 
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Table S3.1  Estimated baseline diversion limits for surface-water SDL resource units

Water resource  
plan area

Surface-water  
SDL resource unit

SDL 
resource 
unit code

 Estimated 
diversions 

from regulated 
and major 

unregulated 
watercourses 
and floodplain 

harvesting (GL/y)

Estimated 
diversions 
from minor 
unregulated 

watercourses 
(including basic 

rights) (GL/y)

Estimated 
interceptions 

by runoff dams 
(GL/y)

Estimated 
interceptions 

by commercial 
plantations 

(GL/y)

Queensland

Warrego–Paroo–Nebine

Paroo SS29 0.2 - 9.7 0

Warrego SS28 45 - 83 0

Nebine SS27 6 - 25 0

Condamine–Balonne Condamine–Balonne SS26 713 - 264 1

Moonie Moonie SS25 33 - 51 0

Queensland  
Border Rivers

Queensland  
Border Rivers SS24 242 - 77 1

New South Wales

Intersecting Streams Intersecting Streams SS17 3 - 111 0

Barwon–Darling  
Watercourse

Barwon–Darling  
Watercourse SS19 198 - - -

NSW Border Rivers NSW Border Rivers SS23 191 16 95 0

Gwydir Gwydir SS22 314 11 124 1

Namoi Namoi SS21 265 78 160 5

Macquarie–Castlereagh Macquarie–Castlereagh SS20 380 44 266 44

Lachlan Lachlan SS16 287 16 287 29

Murrumbidgee Murrumbidgee SS15 1,958 42 385 116

NSW Murray and  
Lower Darling

NSW Murray SS14 1,680 28 80 24

Lower Darling SS18 55 - 5.5 0

Victoria

Victorian Murray
Victorian Murray SS2 1,662 - 23 22

Kiewa SS3 11 - 6.6 7

Northern Victoria

Ovens SS4 25 - 26 32

Goulburn SS6 1,552 29 86 23

Broken SS5 13 0 30 13

Campaspe SS7 111 2 39 1

Loddon SS8 89 0 85 5

Wimmera–Mallee Wimmera–Mallee SS9 66 1 61 1

... continued



Table S3.1  Estimated baseline diversion limits for surface-water SDL resource units

Water resource  
plan area

Surface-water  
SDL resource unit

SDL 
resource 
unit code

 Estimated 
diversions 

from regulated 
and major 

unregulated 
watercourses 
and floodplain 

harvesting (GL/y)

Estimated 
diversions 
from minor 
unregulated 

watercourses 
(including basic 

rights) (GL/y)

Estimated 
interceptions 

by runoff dams 
(GL/y)

Estimated 
interceptions by  

commercial 
plantations 

(GL/y)
South Australia

SA Murray
SA Murray SS11 665 - - -

SA Non-Prescribed 
Areas SS10 - - 3.5 -

Eastern Mount  
Lofty Ranges

Eastern Mount  
Lofty Ranges* SS13 28.3 - - -

Marne–Saunders* SS12 2.9 - - -

Australian Capital Territory

Australian  
Capital Territory

Australian  
Capital Territory SS1 40.5 - 1 11

* These estimates include volumes of interception. 
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n Please refer to the Water Act  
for the legal definition of these terms. 

 l Please refer to the proposed Basin Plan 
for the legal definition of these terms.

p	These terms carry their normal  
dictionary meaning.

Schedule 4
Matters relating to groundwater SDL resource units
Schedule 4 to the proposed Basin Plan provides detail to supplement Chapter 6 of the 
proposed Basin Plan, identifying groundwater SDL resource units and setting out baseline 
diversion limits and long-term average sustainable diversion limits (see sections 6.03 and 
6.04 of the proposed Basin Plan, and Chapter 6 in this document). Schedule 4 also relates 
to Chapter 9 of the proposed Basin Plan.

This first section explains some of the background relevant to 
understanding Schedule 4. The explanations provided in this section are 
not part of Schedule 4 to the proposed Basin Plan, but are provided here 
to help with reading the plain English summary of Schedule 4.

Schedule 4 sets out the baseline diversion limits (BDLs) and the long-
term average sustainable diversion limits (SDLs) for each groundwater 
SDL resource unit within the 23 groundwater water resource 
plan areas. Groundwater water resource plan areas and groundwater 
SDL resource units are described in chapters 3 and 6 respectively. Maps 
are contained in chapters 3 and 6 of this plain English summary. . 

Groundwater BDLs are the best estimates of the Murray–Darling Basin 
Authority (MDBA) for current usage levels. Broadly, groundwater  
BDLs are:

• the extraction limits or the current level of entitlement under existing or 
proposed state and territory water resource management plans, or

• where no plan exists, entitlement (plus stock and domestic rights) 
along with the effect of any rules managing extraction.

However, where there are cross-border agreements, these agreements 
have been respected.

Groundwater SDLs are the maximum long-term annual average quantities 
of water that can be taken on a sustainable basis from each SDL resource 
unit. They are the means for ensuring that consumption of water is 
maintained at an environmentally sustainable level. Table S4.1 shows the 
SDLs for each groundwater SDL resource unit. 

It is important to note that there are only two SDL resource units in which 
the SDL is set lower than the BDL.

l An SDL resource unit 
describes a geographical area which 
contains a set of water resources. 
Boundaries of surface-water SDL 
resource units are generally based 
on catchments, while boundaries 
of groundwater SDL resource units 
are based on hydrogeology and 
existing state planning boundaries. 
Chapter 6 of this plain English 
summary contains maps of the SDL 
resource units. 

n A water resource plan area 
is a geographical area, of which 
there are 13 for surface water, 17 
for groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.
n Water resource plans set out how 
water resources will be managed, 
usually for a 10-year period. They 
will be developed by the Basin 
states, or in certain circumstances 
by MDBA, for approval by the 
Commonwealth Water Minister.



Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

Australian Capital Territory

Australian Capital 
Territory (GW1)

Australian Capital Territory 
(Groundwater) GS56 All groundwater 1.70 7.25

Victoria

Goulburn–Murray 
(GW2)

Goulburn–Murray:  
Goulburn–Broken Highlands GS8a All groundwater 15.2 35.8

Goulburn–Murray:  
Loddon–Campaspe Highlands GS8b All groundwater 13.0 16.8

Goulburn–Murray:  
Murray Highlands GS8c All groundwater 5.44 5.44

Goulburn–Murray:  
Ovens Highlands GS8d All groundwater 4.67 4.67

Goulburn–Murray:  
Ovens–Kiewa  
Sedimentary Plain

GS8e

Groundwater in:
(a) the Coonambidgal  
Formation; and
(b) the Shepparton  
Formation; and
(c) the Calivil Formation; and
(d) the Renmark Group

28.5 30.5

Goulburn–Murray: Victorian 
Riverine Sedimentary Plain 
(shallow; Shepparton Formation)

GS8f Groundwater in the  
Shepparton Formation 244.1 244.1

Goulburn–Murray: Victorian 
Riverine Sedimentary Plain 
(deep; Calivil Formation and 
Renmark Group)

GS8f
Groundwater in:
(a) the Calivil Formation;
(b) the Renmark Group

175.0 127.0

Wimmera–Mallee 
(GW3)

Wimmera–Mallee: West 
Wimmera (Loxton Parilla Sands) GS9a Groundwater in the Loxton  

Parilla Sands 0 22.1

Wimmera–Mallee:  
West Wimmera (Murray 
Group Limestone)

GS9a Groundwater in the Murray  
Group Limestone 25.5 25.5

Wimmera–Mallee:  
West Wimmera (Tertiary 
Confined Sands)

GS9a Groundwater in the Tertiary  
Confined Sands 4.00 4.00

Wimmera–Mallee:  
Wimmera–Avoca Highlands GS9b All groundwater 1.26 3.02

Wimmera–Mallee:  
Wimmera–Mallee Border Zone 
(Loxton Parilla Sands)

GS9c Groundwater in the Loxton  
Parilla Sands 0 9.37

Wimmera–Mallee:  
Wimmera–Mallee Border Zone 
(Murray Group Limestone)

GS9c Groundwater in the Murray  
Group Limestone 14.1 14.1

Wimmera–Mallee:  
Wimmera–Mallee Border Zone 
(Tertiary Confined Sand Aquifer)

GS9c Groundwater in the Tertiary  
Confined Sands 1.1 1.1

Wimmera–Mallee:  
Wimmera–Mallee  
Sedimentary Plain 

GS9d All groundwater 24.2 236.2

... continued
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Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

South Australia

South Australian Murray 
(GW4)

Mallee (Pliocene Sands) GS3 Groundwater in Pliocene sands 0 82.8

Mallee (Murray  
Group Limestone) GS3 Groundwater in the Murray  

Group  Limestone 65.7 65.7

Mallee (Renmark Group) GS3 Groundwater in the 
Renmark Group 0 2.00

Peake–Roby–Sherlock  
(unconfined) GS5

Groundwater in:
(a) the unconfined Murray 
Group Limestone comprising the 
Coomandook and Bridgewater 
formations; and
(b) the unconfined 
Quaternary limestone 

3.41 3.41

Peake–Roby–Sherlock  
(confined) GS5

Groundwater in:
(a) the confined Renmark  
Group; and
(b)  the confined  
Buccleuch Group

2.58 2.58

SA Murray GS6 All groundwater 1.80 127.8

SA Murray Salt  
Interception Schemes GS7 All groundwater 11.1 28.6

Eastern Mount Lofty 
Ranges (GW5)

Angas Bremer  
(Quaternary Sediments) GS1 Groundwater in  

Quaternary sediments 0 2.18

Angas Bremer  
(Murray Group Limestone) GS1 Groundwater in the Murray  

Group Limestone 6.57 6.57

Eastern Mount Lofty Ranges GS2 All groundwater 34.7 38.5

Marne Saunders  
(Fractured Rock) GS4 Groundwater in  

fractured rock 2.09 2.09

Marne Saunders (Murray  
Group Limestone) GS4

Groundwater in:
(a) the Murray Group  
Limestone; and
(b) Quaternary sediments

2.38 2.38

Marne Saunders  
(Renmark Group) GS4 Groundwater in the  

Renmark Group 0.50 0.50

... continued



Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

New South Wales
Western Porous  
Rock (GW6) Western Porous Rock* GS54 All groundwater 48.7 225.9

Darling Alluvium (GW7)
Upper Darling Alluvium* GS46 All groundwater 6.72 7.10

Lower Darling Alluvium* GS28 All groundwater 1.78 1.78

Murray Alluvium  
water resource plan 
area (GW8)

Billabong Creek Alluvium* GS13 All groundwater 7.50 7.50

Lower Murray Alluvium (shallow; 
Shepparton Formation) GS32

Groundwater in unconsolidated 
alluvium, including the 
Shepparton Formation, less than 
12 meters below the surface

81.9 81.9

Lower Murray Alluvium  
(deep; Renmark Group and 
Calivil Formation)

GS32

All groundwater not covered 
by the Lower Murray Alluvium 
(shallow; Shepparton Formation) 
(GS41a) SDL resource unit

88.8 88.8

Upper Murray Alluvium* GS50 All groundwater 14.1 14.1

Oaklands Basin GS71 Groundwater in the  
Oaklands Basin 0 2.5

Murrumbidgee Alluvium 
(GW9)

Lake George Alluvium* GS26 All groundwater 1.30 1.30

Lower Murrumbidgee Alluvium 
(shallow; Shepparton Formation) GS33

Groundwater in unconsolidated 
alluvium including the 
Shepparton Formation to a 
depth of 40 meters or the bottom 
of the Shepparton Formation, 
whichever is the deeper

26.9 26.9

Lower Murrumbidgee Alluvium 
(deep; Calivil Formation and 
Renmark Group)

GS33

All groundwater not covered by 
Lower Murrumbidgee Alluvium 
(shallow; Shepparton Formation) 
(GS42a) SDL resource unit

273.6 273.6

Mid-Murrumbidgee Alluvium* GS36 All groundwater 48.1 48.1

Lachlan Alluvium 
(GW10)

Belubula Alluvium* GS12 All groundwater 2.90 2.90

Lower Lachlan Alluvium GS30 All groundwater 123.41 117.0

Upper Lachlan Alluvium* GS48 All groundwater 94.1 94.1

Lachlan and South 
Western Fractured Rock 
(GW11)

Adelaide Fold Belt* GS10 All groundwater 3.61 5.25

Kanmantoo Fold Belt* GS20 All groundwater 8.91 28.5

Lachlan Fold Belt: Lachlan* GS21 All groundwater 36.9 123.6

Lachlan Fold Belt:  
Macquarie–Castlereagh* GS22 All groundwater 51.2 89.27

Lachlan Fold Belt: Murray* GS23 All groundwater 14.3 31.9

Lachlan Fold Belt: 
Murrumbidgee* GS24 All groundwater 26.3 133.4

Lachlan Fold Belt: Western* GS25 All groundwater 13.7 230.6

Orange Basalt* GS44

Groundwater in:
(a) the Canobolas Volcanic 
Complex; and
(b) unconsolidated alluvium 
overlying the Canobolas  
Volcanic Complex

10.7 10.7

Young Granite* GS55

Groundwater in:
(a) the Young Granodiorite; and
(b) unconsolidated alluvium 
overlying the Young Granodiorite

7.09 7.09

1 The Water Sharing Plan for the Lower Lachlan Groundwater Source 2003 (NSW) will reduce the long-term average limit to 117 GL by June 2018.
* It is anticipated that there will be an interim plan in place for this area before the Basin Plan is made.

... continued



Schedule 4 Matters relating to groundwater SDL resource units
Plain English summary of the proposed Basin Plan

_____ 91

Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

Macquarie–Castlereagh 
Alluvium (GW12)

Bell Valley Alluvium* GS11 All groundwater 2.21 2.21

Castlereagh Alluvium* GS14 Groundwater in  
unconsolidated alluvium 0.63 0.63

Collaburragundry–Talbragar 
Alluvium* GS15 Groundwater in  

unconsolidated alluvium 2.76 2.76

Cudgegong Alluvium* GS16 All groundwater 2.54 2.54

Lower Macquarie Alluvium GS31
Groundwater in the 
unconsolidated alluvial 
sediments

70.72 70.72

Upper Macquarie Alluvium* GS49
All groundwater excluding 
groundwater in the  
Gunnedah–Oxley Basin

18.0 18.0

New South Wales 
Sediments above  
GAB (GW13)

NSW Sediments above  
the Great Artesian Basin* GS40

Groundwater in consolidated and 
semi consolidated sediments of 
the Rolling Downs Group that 
overlie the Great Artesian Basin

0.92 80.0

New South Wales 
Alluvium above  
GAB (GW14)

NSW Alluvium above the  
Great Artesian Basin* GS37

Groundwater in 
(a) unconsolidated alluvium; and
(b) consolidated and semi 
consolidated sediments of the 
Rolling Downs Group that overlie 
the Great Artesian Basin

1.28 22.5

Namoi Alluvium (GW15)

Lower Namoi Alluvium GS34

Groundwater in unconsolidated 
alluvium associated with the 
Namoi River and its tributaries 
including:
(a) the Narrabri Formation; and
(b) the Gunnedah Formation; 
and
(c) the Cubbaroo Formation

88.3 88.3

Manilla Alluvium* GS35 All groundwater 0.42 0.42

Peel Valley Alluvium GS45 All groundwater 9.34 9.34

Upper Namoi Alluvium GS51

(a) Groundwater in 
unconsolidated alluvium 
associated with the Namoi River 
and its tributaries including:
(i) the Narrabri Formation;  and
(ii) the Gunnedah Formation; and
(b) all other groundwater 
excluding groundwater in the 
Gunnedah-Oxley Basin

123.4 123.4

Upper Namoi Tributary  
Alluvium* GS52

All groundwater excluding 
groundwater in the  
Gunnedah–Oxley Basin

0.37 0.37

Gwydir Alluvium 
(GW16)

Lower Gwydir Alluvium GS29

Groundwater in unconsolidated 
alluvium associated with the 
Gwydir River and its tributaries 
including:
(a) the Narrabri Formation; and
(b) the Gunnedah Formation

32.9 32.9

Upper Gwydir Alluvium* GS47 All groundwater 0.72 0.72

2 70.7 GL minus the portion of the limit under the Water Sharing Plan for the Lower Macquarie Groundwater Sources 2003 of New South Wales that applies to 
water taken from the Jurassic Sandstone of the Great Artesian Basin.

* It is anticipated that there will be an interim plan in place for this area before the Basin Plan is made.

... continued



Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

New South Wales (continued)

Eastern Porous  
Rock (GW17)

Eastern Porous Rock:  
Macquarie–Castlereagh* GS17

Groundwater in the  
Gunnedah–Oxley Basin to a 
depth of 200 metres

6.2 13.4

Eastern Porous Rock:  
Namoi–Gwydir* GS18

Groundwater in the  
Gunnedah–Oxley Basin to a 
depth of 200 metres

15.5 15.5

Gunnedah–Oxley Basin GS70

Groundwater in the  
Gunnedah–Oxley Basin 
excluding groundwater in the 
previous two SDL resource units. 

0 300.0

New England  
Fractured Rock and 
Northern Basalts 
(GW18)

Inverell Basalt* GS19

Groundwater in:
(a) fractured rock aquifers; and
(b) unconsolidated alluvium 
overlying fractured rock aquifers

4.15 4.15

Liverpool Ranges Basalt* GS27

Groundwater in:
(a) the Liverpool Ranges  
Basalt; and
(b) unconsolidated alluvium 
overlying the Liverpool  
Ranges Basalt

2.16 2.16

New England Fold Belt:  
Border Rivers* GS41 All groundwater 6.31 15.3

New England Fold Belt: Gwydir* GS42 All groundwater 6.45 22.2

New England Fold Belt: Namoi* GS43 All groundwater 18.3 39.4

Warrumbungle Basalt* GS53

Groundwater in:
(a) the Warrumbungle Basalt; and
(b) unconsolidated  
alluvium overlying the 
Warrumbungle Basalt

0.55 0.55

New South Wales  
Border Rivers  
Alluvium (GW19)

NSW Border Rivers Alluvium* GS38 All groundwater 8.39 8.39

NSW Border Rivers  
Tributary Alluvium* GS39 All groundwater 1.73 1.73

*  It is anticipated that there will be an interim plan in place for this area before the Basin Plan is made.

... continued
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Table S4.1  Groundwater long-term average sustainable diversion limits

Groundwater water  
resource plan area Groundwater SDL resource unit 

SDL  
resource  
unit  code

Groundwater covered by  
SDL resource unit

BDL 
(GL/y) 

SDL 
(GL/y)

Queensland

Queensland Border 
Rivers (GW20)

Queensland Border  
Rivers Alluvium GS58 All groundwater in aquifers  

above the Great Artesian Basin 13.8 13.8

Queensland Border Rivers  
Fractured Rock GS59 All groundwater in aquifers  

above the Great Artesian Basin 10.1 11.0

Sediments above the Great  
Artesian Basin: Border Rivers GS60 All groundwater in aquifers  

above the Great Artesian Basin 0.04 28.7

Moonie (GW21) Sediments above the Great 
Artesian Basin: Moonie GS62 All groundwater in aquifers  

above the Great Artesian Basin 0.10 64.9

Condamine–Balonne 
(GW22)

St George Alluvium: Moonie GS65 Groundwater in the 
St George Alluvium 0.01 1.37

Condamine Fractured Rock GS57 All groundwater in aquifers  
above the Great Artesian Basin 0.81 2.14

Sediments above the  
Great Artesian Basin: 
Condamine–Balonne

GS61 All groundwater in aquifers  
above the Great Artesian Basin 0.66 35.6

St George Alluvium:  
Condamine–Balonne (shallow) GS64

Groundwater in the St George 
alluvium excluding groundwater 
covered by the St George 
Alluvium:  
Condamine–Balonne (deep)  
SDL resource unit

0.77 54.6

St George Alluvium:  
Condamine–Balonne (deep) GS64

Groundwater in the lower part 
of the St George Alluvium 
occupying the Dirranbandi 
Trough that lies below the middle 
leaky confined bed

12.6 12.6

Upper Condamine Basalts GS68 All groundwater in aquifers  
above the Great Artesian Basin 79.0 79.0

Upper Condamine Alluvium 
(Central Condamine Alluvium) GS67a All groundwater in aquifers  

above the Great Artesian Basin 81.4 46.0

Upper Condamine  
Alluvium (Tributaries) GS67b All groundwater in aquifers  

above the Great Artesian Basin 45.5 40.5

Warrego–Paroo– 
Nebine (GW23)

Sediments above the  
Great Artesian Basin:  
Warrego–Paroo–Nebine

GS63 All groundwater in aquifers  
above the Great Artesian Basin 1.21 197.1

St George Alluvium:  
Warrego–Paroo–Nebine GS66 Groundwater in the  

St George Alluvium 0.12 49.1

Warrego Alluvium GS69 All groundwater in aquifers  
above the Great Artesian Basin 0.70 19.8

*  It is anticipated that there will be an interim plan in place for this area before the Basin Plan is made.

... continued
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Schedule 5
Criteria for identifying an environmental asset
Schedule 5 to the proposed Basin Plan relates to section 7.27 of Chapter 7 of the 
proposed Basin Plan, setting out the criteria (and assessment indicators for each criterion) 
for identifying environmental assets that require watering.

Schedule 5 sets out the criteria (and assessment indicators for each 
criterion) for identifying environmental assets that require watering. 

A water-dependent ecosystem is classed as an environmental 
asset that requires watering if it meets one or more of the following criteria. 

The criteria are that the ecosystem:

• is formally recognised under an international agreement, or 
with environmental watering would support species listed in 
international agreements

• is natural or near-natural, rare or unique

• provides vital habitat

• supports Commonwealth-, state- or territory-listed  
threatened species or communities

• supports, or with environmental watering is capable  
of supporting, significant biodiversity.

The assessment indicators for each criterion are set out in full in 
Schedule 5 to the proposed Basin Plan.

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater 
to continue functioning.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with  
one another and with the 
environment in which they live.

n Biodiversity refers to the 
variety of species of plants, animals 
and microorganisms, their genes 
and the ecosystems they comprise, 
often considered in relation to a 
particular area.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance. 
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling.
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Schedule 6
Criteria for identifying an ecosystem function
Schedule 6 to the proposed Basin Plan relates to section 7.28 of Chapter 7 of the 
proposed Basin Plan, setting out the criteria (and assessment indicators for each criterion) 
for identifying certain ecosystem functions. 

Schedule 6 sets out the criteria (and assessment indicators for each 
criterion) for identifying certain ecosystem functions. 

An ecosystem function requires support by environmental watering if it 
meets one or more of the following criteria. 

The criteria are that the ecosystem function:

1. supports the creation and maintenance of vital habitats

2. supports the transportation and dilution of nutrients, organic matter 
and sediment through the Basin

3. provides connections along a watercourse and to the ocean 
(longitudinal connections)

4. provides connections across floodplains, adjacent wetlands and 
billabongs (lateral connections).

The assessment indicators for each criterion are set out in full in 
Schedule 6 to the proposed Basin Plan.

p Ecosystem functions refer 
to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; for 
example, the movement of nutrients, 
organic matter and sediment 
in rivers.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with  
one another and with the 
environment in which they live.
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Schedule 7
Targets to measure progress towards objectives
Schedule 7 to the proposed Basin Plan relates to Part 3 of Chapter 7 of the proposed 
Basin Plan, setting out intermediate and long-term targets against which progress towards 
the overall environmental objectives for water-dependent ecosystems will be measured.

Schedule 7 to the proposed Basin Plan sets out intermediate 
and long-term targets against which progress towards the overall 
environmental objectives for water-dependent ecosystems will 
be measured. The objectives are set out in Part 2 of Chapter 7 of the 
proposed Basin Plan. 

Summarised, the targets are as follows.

Intermediate targets (up to 30 June 2019) are that there is no loss or 
degradation of: 

• flow patterns

• connections between rivers and floodplains, or connected valleys

• floodplain or wetlands, including priority environmental assets 
and priority ecosystem functions

• the Coorong and Lower Lakes, and the pattern of the Murray Mouth 
being open

• native water-dependent plants

• populations of native, water-dependent species, including plants, birds, 
fish and macroinvertebrates.

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater 
to continue functioning.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance.

p Ecosystem functions refer 
to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; 
for example, the movement of 
nutrients, organic matter and 
sediment in rivers. 

p A macroinvertebrate 
refers to an animal without a 
backbone, large enough to be seen 
without magnification. 



Longer-term targets (from 1 July 2019) are that there are improvements to:

• flow patterns (as measured by progress towards natural flow patterns)

• connections between rivers and floodplains, or connected valleys

• floodplains or wetlands, including priority environmental assets and 
priority ecosystem functions

• the Coorong and Lower Lakes, and the pattern of the Murray Mouth 
being open

• native water-dependent plants

• populations of native, water-dependent species, including plants, birds, 
fish and macroinvertebrates

• the community structure of water-dependent ecosystems.
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Schedule 8
Key causes of water quality degradation
Schedule 8 to the proposed Basin Plan provides detail to supplement Chapter 8 of the 
proposed Basin Plan, setting out the key causes of water quality degradation.

Schedule 8 to the proposed Basin Plan sets out the key causes of water 
quality degradation. The following is a summary of those causes, for each 
type of water quality degradation.

Elevated levels of salinity
The key causes of elevated levels of salinity include:

• salt moving from the landscape into rivers, from above or below 
ground, due to natural water flow or human water management such 
as irrigation practices, replacement of deep-rooted native vegetation 
with shallow-rooted crops, and reductions in flow volumes

• the use of groundwater for irrigation at locations where it causes the 
aquifier to be recharged from a more saline aquifer

• the use of high-sodium water for irrigation.

Elevated levels of suspended matter
The key causes of elevated levels of suspended matter include:

• land management practices such as inappropriate frequency, timing 
and location of cultivation; overgrazing of catchments and grazing of 
riverbanks and floodplains; poor soil conservation practices;  practices 
that contribute to erosion

• water management practices such as rapid drawdown of water within 
a surface-water resource; the manner of release of water, resulting 
in erosion

• wave wash (for example, from speedboats).



Elevated levels of nutrients
The key causes of elevated levels of nutrients include entry of soil 
and organic matter, human and animal waste, fertilisers and industrial 
discharges, and poor water storage management.

Elevated levels of cyanobacteria and its 
by-products
The key causes of elevated levels of cyanobacteria and its by-products 
include the interaction of factors such as stagnant or slow-flowing water, 
stratification (layering), sunlight, presence of phosphorus and nitrogen in 
the water, and seeding from upstream.

Water temperature outside natural ranges
The key causes of water temperature outside natural ranges include 
the release of cold stored water (causing temperatures below natural 
ranges), and reduced flows and removal of shading vegetation (causing 
temperatures above natural range).

Dissolved oxygen outside natural ranges
The key causes of dissolved oxygen outside natural ranges (principally 
lower levels) include decomposition of organic material, water storage 
practices and eutrophication.

Elevated levels of pesticides or other contaminants
The key causes of elevated levels of pesticides and other contaminants 
include spray drift, run-off, leaching to groundwater, erosion of 
contaminated soil, and inappropriate disposal of waste.

pH outside natural ranges
The key causes of pH outside natural ranges (principally acidity) include 
exposure to the air of soils containing iron sulfide minerals (acid sulfate 
soils), some agricultural practices and eutrophication.

Elevated pathogen counts
The key causes of elevated pathogen counts include entry of human and 
animal waste and sewage discharges.

p Eutrophication describes the 
degradation of water quality due 
to enrichment by nutrients, mainly 
nitrogen and phosphorus, which 
results in excessive plant growth and 
decay that in turn leads to low levels 
of dissolved oxygen in the water, 
which kills other aquatic organisms.

p Cyanobacteria, often referred 
to as blue-green algae, are a group 
of bacteria that occur naturally 
in freshwater environments. If 
the population of the bacteria 
proliferates or ‘blooms’, the level 
of toxin produced by the bacteria 
may make the water unsuitable 
for consumption and recreational 
activities, and potentially harmful 
to health.
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Schedule 9
Target values for target application zones
Schedule 9 to the proposed Basin Plan provides detail to supplement Chapter 
8 of the proposed Basin Plan, identifying specific water quality target values for 
water-dependent ecosystems.

Water quality target values for water-dependent ecosystems 
that apply for particular target application zones are set out in the table 
presented in Schedule 9 to the proposed Basin Plan. 

Target application zones are water-dependent ecosystem areas in which 
water quality targets apply. The zones are shown in this plain English 
summary of Schedule 9 in Figure S9.1 and listed in Table S9.1. 

In Schedule 9 to the proposed Basin Plan, target values are provided for 
declared Ramsar wetlands and for other water-dependent ecosystems, 
for both riverine environments (river channels) and non-riverine 
environments (wetlands and lakes). 

Schedule 9 to the proposed Basin Plan, for each target application zone, 
gives zone target values for:

• turbidity – cloudiness caused by suspended solids and particles in 
a fluid

• total phosphorus – the measure of the total concentration of 
phosphorus in the water

• total nitrogen – the measure of the sum of nitrate, nitrite, organic 
nitrogen and ammonia present in the water

• dissolved oxygen – the concentration of oxygen dissolved in water

• pH – the value representing the acidity or alkalinity of water

• salinity – applies to zones for which end-of-valley targets are included 
in the Murray–Darling Basin Agreement, Schedule B, and uses those 
end-of-valley target values 

n Water-dependent 
ecosystems depend on 
periodic or sustained flooding, 
waterlogging or significant inputs 
of surface water or groundwater 
to continue functioning.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 

n The Convention on Wetlands 
of International Importance (the 
Ramsar Convention) is an 
international treaty that provides 
a framework for national action 
and international cooperation for 
the conservation and wise use of 
wetlands and their resources. 



Figure S9.1  Target application zones in the Murray–Darling Basin
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• temperature – for all zones, the target is to have the monthly median 
value fall between 20% and 80% of the natural monthly water 
temperature range

• pesticides and other contaminants – for all zones, the aim is to fulfil 
the requirements of the Australian and New Zealand Environment and 
Conservation Council (ANZECC) Guidelines for Fresh and Marine 
Water Quality; there are two separate target values, one applying to 
declared Ramsar wetlands and one applying to other water- 
dependent ecosystems. 

Table S9.1  Target application zones in the Murray–Darling Basin

Indicator Target application zone Water resource plan area  
(surface water)

lM Lower Murray Valley Victorian Murray

Eastern Mount Lofty Ranges

SA Murray

cMl Central Murray Valley  — lower zone NSW Murray and Lower Darling

Victorian Murray

cMum Central Murray Valley — upper and  
middle zones

NSW Murray and Lower Darling

Murrumbidgee

Victorian Murray

Du Darling Valley — upper zone Barwon–Darling Watercourse

Dml Darling Valley — middle and lower zones Barwon–Darling Watercourse

NSW Murray and Lower Darling

Intersecting Streams

A1 Condamine, Paroo and Warrego valleys — 
lowland zone

Warrego–Paroo–Nebine

Condamine–Balonne

Intersecting Streams

A2 Border Rivers, Gwydir and Namoi valleys — 
lowland zone

Moonie

Queensland Border Rivers

NSW Border Rivers

Gwydir

Namoi

A3 Castlereagh, Macquarie, Lachlan and  
Murrumbidgee valleys — lowland zone

Macquarie–Castlereagh

Lachlan

Murrumbidgee

A4 Avoca, Wimmera, Loddon and Campaspe 
valleys — lowland  zone

Wimmera–Mallee

Northern Victoria

A5 Broken, Goulburn and Ovens valleys — 
lowland zone

Northern Victoria

A6 Kiewa Valley — lowland zone Victorian Murray

Continued....



Table S9.1  Target application zones in the Murray–Darling Basin

Indicator Target application zone Water resource plan area  
(surface water)

B1 Condamine and Warrego valleys —  
upland zone

Warrego–Paroo–Nebine

Condamine–Balonne

B2 Border Rivers, Gwydir and Namoi valleys — 
upland zone

Moonie

Queensland Border Rivers

NSW Border Rivers

Gwydir

Namoi

B3 Castlereagh, Macquarie, Lachlan and  
Murrumbidgee valleys — upland zone

Macquarie–Castlereagh

Lachlan

Murrumbidgee

Australian Capital Territory

B4 Avoca, Wimmera, Loddon and Campaspe 
valleys — upland zone

Wimmera–Mallee

Northern Victoria

B5 Broken, Goulburn and Ovens valleys — 
upland zone

Northern Victoria

B6 Kiewa, Mitta Mitta and upper Murray valleys — 
upland zone

NSW Murray and Lower Darling

Victorian Murray

C2 Border Rivers, Gwydir and Namoi valleys — 
montane zone

Queensland Border Rivers

NSW Border Rivers

Gwydir

Namoi

C3 Lachlan and Murrumbidgee valleys —  
montane zone

Lachlan

Murrumbidgee

Australian Capital Territory

C5 Ovens valley — montane zone Northern Victoria

C6 Mitta Mitta and upper Murray valleys —  
montane zone

NSW Murray and Lower Darling

Victorian Murray
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Schedule 10
Basin Plan outcomes and reporting requirements
Schedule 10 to the proposed Basin Plan provides detail to supplement Chapter 12 (parts 3 
and 4) of the proposed Basin Plan, listing a series of outcomes against which to measure 
the Basin Plan’s effectiveness. 

Schedule 10 to the proposed Basin Plan lists a series of outcomes 
against which to measure the Basin Plan’s effectiveness. It says who must 
produce a monitoring and evaluation report for each outcome and when 
these reports are due. 

The details are summarised here, and set out in full in Schedule 10 to the 
proposed Basin Plan.

The outcomes are grouped under the following subheadings:

• the Basin Plan as a whole

• the Environmental Watering Plan (Chapter 7)

• the Water Quality and Salinity Management Plan (Chapter 8)

• the water trading rules (Chapter 11)

• water resource planning (Chapter 9). 

For example, under the subheading ‘water resource planning’, there are 
nine outcomes which include that:

• there are accountable and transparent arrangements for water sharing

• critical human water needs are prioritised.

A reporter (or group of reporters) is assigned to each outcome. This is 
the body responsible for reporting on the effectiveness of the Basin Plan 
against that particular outcome. 

n Critical human water needs 
refers to the minimum amount of 
water, that can only reasonably 
be provided from Basin water 
resources, required to meet core 
human needs in urban and rural 
areas, and to meet non-human 
consumption needs, which if 
unmet would cause prohibitively 
high social, economic or national 
security costs. 

n Water resource plans set 
out how water resources will be 
managed, usually for a 10-year 
period. They will be developed 
by the Basin states, or in certain 
circumstances by MDBA, for 
approval by the Commonwealth 
Water Minister. 
n A water resource plan area is a 
geographical area, of which there 
are 13 for surface water, 17 for 
groundwater, and an additional 6 
for surface water and groundwater 
combined. As far as possible, 
proposed boundaries have been 
drawn up to match those of existing 
water management areas.



Reporters are:

• the Basin states

• the Murray–Darling Basin Authority (MDBA)

• the Department of Sustainability, Environment, Water, Population 
and Communities

• the Commonwealth Environmental Water Holder. 

For each outcome, Schedule 10 specifies the year in which the first report 
must be produced, and how often after that subsequent reports must 
be produced. Timings differ: the first reports are due variously between 
2012 and 2022; some reports are required annually but others only every 
five years. 

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the 
Australian Capital Territory. 

n The Commonwealth 
Environmental Water 
Holder manages water rights 
that the Commonwealth acquires. 
Under the Water Act, this official 
has the responsibility for using 
water rights that relate to water 
in the Murray–Darling Basin in 
accordance with the Environmental 
Watering Plan.
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Appendix A
Outline of the scientific knowledge
Appendix A responds to subsection 43(2) of the Water Act 2007 (Cwlth), which requires 
an outline of the scientific knowledge on which the proposed Basin Plan is based to be 
included in the plain English summary. More detailed information about this scientific 
knowledge is available on MDBA’s website at mdba.gov.au

Note: Appendix B provides an outline of the socioeconomic analysis on which the 
proposed Basin Plan is based. 

n The Water Act describes the 
environmentally sustainable 
level of take as the level at which 
water can be taken from a water 
resource which, if exceeded, would 
compromise one or more of the:
• key environmental assets of the 

water resource
• key ecosystem functions of the 

water resource
• productive base of the 

water resource
• key environmental outcomes for 

the water resource.

Overview
The Murray–Darling Basin Authority (MDBA) has aimed to develop 
a proposed Basin Plan that will deliver a healthy working Murray–
Darling Basin. The Water Act 2007 (Cwlth) requires MDBA to act on 
the best available scientific knowledge when developing the Basin 
Plan (subsection 21(4)(b)). The knowledge used by MDBA has been 
incorporated into the key elements of the Basin Plan, notably the 
environmentally sustainable levels of take for surface water 
and groundwater on which the long-term average sustainable 
diversion limits (SDLs) are based, the Environmental Watering Plan, 
Water Quality and Salinity Management Plan and risk assessment. 
Climate science has also been considered in developing the proposed 
plan, and will be further taken into account when the Basin Plan 
is reviewed. 

Using the best available science has involved examining existing scientific 
knowledge and data, as well as capturing the expertise of national and 
international scientists to undertake studies and provide peer review. 
The MDBA has also considered more than 1,500 scientific reports, 
peer-reviewed journal articles and current datasets. 

While the proposed Basin Plan is based on the best available science, 
it must take into account the principle that lack of full scientific certainty 
should not be used as a reason for postponing measures to prevent 
environmental degradation where there are threats of serious or 
irreversible environmental damage. 

Taking these considerations into account, MDBA has not just applied 
science in developing the proposed Basin Plan, it has applied an 
appropriate mix of the best available science and the best available 
socioeconomic analysis and, on this basis, has made what it considers are 
appropriate judgements to deliver a healthy working Basin.

n Long-term average 
sustainable diversion limits 
(SDLs) represent the maximum 
long-term annual average quantities 
of water that can be taken on a 
sustainable basis from Basin water 
resources as a whole, and from 
each SDL resource unit. The Water 
Act requires that this reflect an 
environmentally sustainable level 
of take.
l An SDL resource unit describes a 
geographical area which contains a 
set of water resources. Boundaries 
of surface-water SDL resource units 
are generally based on catchments, 
while boundaries of groundwater 
SDL resource units are based on 
hydrogeology and existing state 
planning boundaries.  



p Key ecosystem functions 
include the most important physical, 
chemical and biological processes 
that support water-dependent 
ecosystems, such as the movement 
of nutrients, organic matter and 
sediment in rivers.
p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live. 

p Key environmental assets 
were identified by MDBA on the 
basis that the assets met at least 
one of five criteria for significance. 
These five criteria are set out in 
Schedule 5 to the proposed plan and 
will be used as part of the method 
to identify environmental assets that 
require watering.
n Environmental assets include 
water-dependent ecosystems, 
ecosystem services and sites with 
ecological significance. 
p Ecosystem services describes 
the benefits people obtain from 
ecosystems, the most visible 
being food, water, timber and fibre. 
Less tangible services include 
the regulation of climate, floods, 
disease, wastes and water quality; 
recreational, aesthetic and spiritual 
benefits; and soil formation, 
photosynthesis and nutrient cycling. 

p Hydrologic indicator sites 
are key sites across the Basin 
used to determine how much water 
can be sustainably taken from the 
river system. These indicator sites 
are representative of broader key 
ecosystem functions — interactions 
between organisms and their 
physical environment that are critical 
to the health of the river system, 
and key environmental assets — 
sites such as lakes, wetlands and 
floodplains that are significant for 
their conservation value.

A range of information inputs have been used to inform the proposed 
Basin Plan. A core strength of the proposed plan is the balanced 
judgements the MDBA has made acting on this information. A framework 
of robust and defensible science, socioeconomic analysis, consultation 
and verification has allowed MDBA to develop a proposed Basin Plan that 
provides for the use and management of Basin water resources in a way 
that optimises economic, social and environmental outcomes.

The following sections of Appendix A explain the science underpinning 
each of the key elements of the proposed Basin Plan, as well as how this 
information has been tested and used.

The scientific basis of the proposed 
Basin Plan

Surface-water resources
The long-term average sustainable diversion limits (SDLs) set out in 
Schedule 2 to the proposed Basin Plan have been informed by multiple 
lines of evidence, including an assessment of the environmental water 
requirements of the Murray–Darling Basin. Scientifically assessing 
the environmental requirements of a system as large as the Basin is a 
significant challenge. No equivalent study has ever been carried out on 
such a large scale. The Murray–Darling Basin Authority (MDBA) process 
has been to provide multiple lines of evidence to inform the intrinsic 
judgement required to set an SDL for surface water in the Basin. The 
process, and therefore the available lines of evidence, has evolved during 
the development of the proposed Basin Plan.

Initially, work focused on identifying all of the Basin’s key 
environmental assets and key ecosystem functions. More than 
2,400 named key environmental assets and four key supporting ecosystem 
functions were identified. In analysing the datasets used, it became 
apparent that only a small subset of the environmental assets had been 
extensively studied. It was also recognised that the scientific knowledge 
required to fully determine the environmental water requirements for the 
set of assets was not currently available. Given this, a detailed site-by-
site approach, where the environmental water requirements for the whole 
Basin are based on assessing the requirements of each individual asset, 
was considered unfeasible.

Accordingly, the initial work by MDBA to determine a new balance for the 
Basin was based on the approach of identifying water needs at a subset 
of key environmental assets and key ecosystem function sites in the Basin 
(known as hydrologic indicator sites). The water needs at these 
sites were considered a reasonable approximation of the environmental 
water requirements of the broader Basin environment. Determining 
the environmental water requirements through this method involved an 
assessment of known water needs of species, communities and areas 
of biodiversity, in particular those that are recognised under international 
agreements such as the Ramsar Convention and Commonwealth 
legislation such as the Environment Protection and Biodiversity 
Conservation Act 1999 (Cwlth). 

In 2010, as the Guide to the proposed Basin Plan was being finalised, 
the modelling to estimate water needs based on the hydrologic indicator 
sites approach (based on assets and functions) was still under way. 
This method was described in the Guide, but a simpler estimation of 
environmental requirements based on an end-of-system flow analysis, 
also described in the Guide, was used to derive the SDL numbers in 
the Guide. While this method can be applied relatively quickly, and can 
show the likely level of change required to improve the hydrology of the 

n The Convention on Wetlands 
of International Importance (the 
Ramsar Convention) is an 
international treaty that provides 
a framework for national action 
and international cooperation for 
the conservation and wise use of 
wetlands and their resources.
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Basin, the shortcomings of this method were, however, that the end-of-
system flow analysis does not take account of physical system constraints 
(channel capacity, flood risk to infrastructure and so on) or any of the rules 
that constrain the use of environmental water (such as capacity to call 
water from storages). Further, it does not consider specific environmental 
water requirements of assets or ecosystem functions.

In 2011, MDBA continued the work, commenced before the Guide, to 
model water requirements based on an assessment of flows at hydrologic 
indicator sites; this method is used to inform the proposed Basin Plan.

The hydrologic indicator sites method is a more robust way of examining 
environmental water requirements than the process used to estimate 
the numbers in the Guide, because it has a stronger link between flows 
and ecological responses, and caters for the particular characteristics 
of Basin ecosystems as they vary spatially and temporally. It also allows 
consideration of the physical characteristics of the Basin’s river systems. 

The hydrological models used are predominantly those developed and 
used by the Basin states. There are models for most rivers in the Basin, 
and these operate on different software platforms and in a wide variety 
of ways. These models have been partly integrated to give a Basin-wide 
perspective on water resources and use. This Basin-wide modelling 
was built on work that had been done for the CSIRO Sustainable 
Yields Project. In this case, MDBA’s own data from river operations in 
the River Murray system has also been invaluable and, combined with 
data from the states, has been used to put together a framework for 
surface-water modelling. These models allow MDBA to take account of 
system constraints and explore different approaches to environmental 
flow delivery.

The hydrologic indicator sites method has focused on determining the 
environmental water needs for a number of indicator sites, with the 
assumption that if these are met, the environmental water needs of 
the broader suite of key environmental asset functions and ecosystem 
services will also be met. The MDBA’s understanding of the river systems 
suggests that as the water for these indicator sites flows down the rivers, 
it will also flow through and meet the needs of other key environmental 
areas. The assets used are large floodplain and wetland complexes 
that are well understood, and in many cases are also listed as being of 
national or international significance. Using all available information, 
environmental water requirements have been determined for these assets 
as well as for ecologically important in-channel flows across the 
Basin. The improvement made through meeting these environmental water 
requirements was then assessed at 122 indicator sites across the Basin. 

These site-by-site environmental water requirements have been 
determined based on ecological targets, a detailed analysis of all available 
literature, discussion with a broad range of stakeholders, an assessment 
of the current hydrology against without-development flow 
conditions, and with reference to the significant feedback received. 

Acting on all this information, the MDBA has determined there are 
three main groups of flow type targeted by the environmental water 
requirements. These are bankfull and overbank flows; freshes; and base 
or low flows. Depending on what has changed in any given location, one 
or more of these flow groupings may need to be increased or restored. In 
order to determine the volumetric requirements, the ecological need for a 
flow is described based on the desired flow rate, the duration this flow is 
required for and how often this flow needs to occur.

Once all of these flow requirements are specified in this manner, 
hydrologic models and other supporting tools are used to determine how 
the requirements interact and how successfully they can be delivered for 
any given reduction in diversions.  

p Without-development flow 
conditions means a modelled 
estimate of natural flow in rivers.

p In-channel flows are flows 
within the banks of a river or 
other watercourse.

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory. 



Groundwater resources 
The SDLs for groundwater have been determined on the basis of 
an understanding of the environmentally sustainable level of take. 
This includes:

• maintaining base flow groundwater contributions to rivers and streams

• accounting for groundwater-induced recharge from surface 
water streams 

• considering the long time it takes for the impact of groundwater 
extraction to be fully realised and for the effects to be felt by 
the environment

• protecting against the continued drawdown of groundwater levels, so 
that groundwater levels are stabilised, within a 50-year period, to a 
level that protects the integrity of the groundwater resource

• maintaining key environmental assets that depend on groundwater

• protecting against the salinisation of the groundwater resource.

The scientific knowledge that underpins the proposed groundwater SDLs 
varies significantly across the Murray–Darling Basin. The amount and 
quality of information varies for each groundwater system, and because 
of this a number of different approaches were used to deal with this 
data variability.

Where available, groundwater modelling was used to inform the 
groundwater SDLs set out in Schedule 4 to the proposed Basin Plan. 
Eleven models were used in determining the groundwater SDLs. These 
models were developed or modified in the CSIRO Sustainable Yields 
Project, and covered 73% of the Basin’s 2007–08 extraction volume. 
Before being used for the proposed Basin Plan, the models were upgraded 
to include the most recent available data.

Where there were no groundwater models available, a method known 
as the recharge risk assessment method (RRAM) was applied. This risk 
based assessment method was developed by MDBA in partnership with 
the CSIRO, SKM and the Basin states, and was used to work out the 
proportion of recharge that could be taken without compromising the key 
environmental assets, key ecosystem functions, productive base of the 
resource or key environmental outcomes. The higher the risk there is to 
compromising these needs, the lower the percentage of recharge that can 
be extracted for consumption.

Within the scope of SDLs reflecting an environmentally sustainable level of 
take, MDBA then further refined the numbers suggested by the modelling 
and RRAM by applying a series of policies. These include:

• where a reduction program is already in operation, the final extraction 
limit will be adopted as the SDL; this affects the groundwater areas 
in New South Wales where the Achieving Sustainable Groundwater 
Entitlements program is in place

• where information on sustainable extraction was provided by the Basin 
states, this was considered, and implemented if approved by MDBA

• where a groundwater area is considered highly connected to streams 
and rivers, the SDL will be set at current entitlement to ensure there 
are no further impacts on surface water resources

• where there is little or no recharge, the relevant state management 
arrangements will be adopted

• where the RRAM analysis indicated an additional volume of water that 
could be sustainably taken above the baseline diversion limit 
(BDL), a proportion of this will be made available.

l Baseline diversion limits 
(BDLs) establish a baseline from 
which to determine required 
reductions in diversions. The 
baseline adopted is a combination 
of limits established by state law 
(e.g. existing water resource plan 
limits), defined levels of take where 
there are no established limits, and 
in some cases, the limits established 
by the Murray–Darling Basin cap 
arrangements where these establish 
the lowest limit. More information 
can be found in schedules 2, 3 
and 4. 
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The Basin states supplied groundwater maps, extraction levels, models 
and other information, which were then used by MDBA to help develop 
the SDLs. Consultation with the states has greatly helped MDBA to 
understand the individual systems and the information on the state 
management of these systems.

This whole-of-Basin view of groundwater had never previously been 
achieved and it will be further refined over the coming years through 
additional modelling, improved information from groundwater metering and 
monitoring and greater understanding of the connectivity between surface 
water and groundwater.

Environmental Watering Plan
The Environmental Watering Plan provides the management framework 
for environmental watering across the Basin, setting out processes 
to coordinate the use of environmental water held by various parties, 
including the Commonwealth Environmental Water Holder. 
The framework assists in identifying priorities and making decisions on 
how environmental watering is planned and environmental water is used. 

The design of this framework draws on existing approaches and the 
knowledge base behind current environmental water delivery and 
management. This includes scientific methods used to determine the 
environmentally sustainable level of take. 

The Environmental Watering Plan also sets out overall objectives for 
the water-dependent ecosystems of the Basin, and targets to measure 
progress towards achieving them. These objectives and targets were 
developed with technical input from sources including the Independent 
Sustainable Rivers Audit Group and Basin states. The proposed policy 
also underwent a peer-review process by recognised scientific experts and 
a high-level review by an international panel of eminent scientists.

In implementing the Environmental Watering Plan, local knowledge, in 
particular governments partnering with local and regional communities 
and organisations, will also play a key role in how environmental water is 
planned and managed.

Water Quality and Salinity Management Plan
The Water Quality and Salinity Management Plan uses water science  
to identify threats to water quality. It also sets water quality objectives  
and targets. Water quality targets were informed by scientific reviews 
conducted by state and Australian Government experts, independent 
consultants, and the Murray–Darling Freshwater Research Centre. 

These reviews investigated:

• the biological effects of poor water quality on water-dependent 
ecosystems, and the extent to which ecosystems are resistant and 
resilient to poor water quality

• the effect of salinity on irrigated crops

• water quality requirements for drinking water

• risks associated with the recreational use of Basin waters

• salinity management.

n The Commonwealth 
Environmental Water Holder 
manages water rights that the 
Commonwealth acquires. Under 
the Water Act, this official has the 
responsibility for using water rights 
that relate to water in the Murray–
Darling Basin in accordance with the 
Environmental Watering Plan.

p Water quality includes the 
condition of water and its related 
suitability for different purposes. 
It refers to a combination of 
physical, chemical and/or biological 
characteristics of water in the 
context of the proposed use of 
that water.

p An ecosystem’s resilience 
includes how completely or quickly it 
is able to recover from disturbances 
such as fire, flood, drought, insect 
plague, deforestation or invasion by 
exotic plants and animals.



While some of the work on which the Water Quality and Salinity 
Management Plan is based was conducted specifically for MDBA, much 
of the science relevant to water quality has been developed nationally and 
internationally. This work has been thoroughly reviewed by professionals 
in the field, and is readily accessible. The MDBA has made use of this 
material in developing the proposed Basin Plan. Key references include:

• the Australian and New Zealand guidelines for fresh and marine 
water quality, published in 2000 by the Australian and New Zealand 
Environment and Conservation Council & Agriculture and Resource 
Management Council of Australia and New Zealand (ANZECC & 
ARMCANZ), available at mincos.gov.au/publications/australian_and_
new_zealand_guidelines_for_fresh_and_marine_water_quality

• ecological character descriptions of Ramsar wetlands. For more 
information, see environment.gov.au/water/topics/wetlands/ramsar-
convention/implementation-of-framework.html

• technical documents on irrigation and drainage from the United 
Nations Food and Agriculture Organization, available at fao.org/
docrep/T0231E/t0231e0c.htm

• the Australian drinking water guidelines, prepared in 2004 by the 
National Health and Medical Research Council & National Resource 
Management Ministerial Council (NHMRC & NRMMC), available at 
nhmrc.gov.au/_files_nhmrc/file/publications/synopses/adwg_11_06.pdf

• Management strategies for cyanobacteria (blue‑green algae) and their 
toxins: a guide for water utilities, a research report published by Water 
Quality Research Australia and available at wqra.com.au/publications/
document-search/?download=106

• Guidelines for managing risks in recreational water, published in 2008 
by the National Health and Medical Research Council (NHMRC), 
available at nhmrc.gov.au/publications/synopses/eh38.htm

• Schedule B (Basin salinity management) to the Murray–Darling Basin 
Agreement, which is Schedule 1 to the Water Act 2007 (Cwlth).

Salt export targets were built on previous water quality and salinity 
management strategies. The MDBA investigated groundwater salt 
movement and surface-water salinity records at end-of-valley salinity 
monitoring stations. This data identified the source of salt contributions to 
the rivers, and the impact and risk of surface-water salinity to the system 
as a whole. Together, the data informed the salt export targets. 

Risk assessment and management strategies 
To assess future risks to the Basin’s water resources once the Basin Plan 
is in place, the MDBA conducted a risk assessment using the Australian/
New Zealand standard AS/NZS ISO 31000:2009 Risk Management — 
Principles and Guidelines. This included identification of the risks that 
could arise and the factors that contribute to the risks. As the purpose 
of the assessment was to identify and evaluate the risks that will remain 
when the Basin Plan is in operation, a 10-year time frame was chosen to 
correspond with the Water Act’s requirement to review the Basin Plan at 
least every 10 years.

The Basin Plan’s risk assessment was undertaken at a Basin scale. 
The MDBA identified approximately 140 contributing factors, which 
were grouped into three risks:

• insufficient water for the environment

• water quality unsuitable for use

• poor health of water-dependent ecosystems.
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These risks were analysed to identify the contributing factors for each and 
to assign a rating. This analysis was completed using a purpose-made 
Bayesian network, a modelling tool that is used to analyse and manage 
the linkages between the factors that contribute to the likelihood of a risk 
arising, and to transparently incorporate both qualitative and quantitative 
information from a variety of sources (Pollino, CA, Dyer, F, Herron, N, 
Harrison, W and White, A 2010, Risk assessment of water resources 
for the Murray–Darling Basin, ANU Enterprise, Canberra). The model 
identified significant links between the contributing factors across these 
three categories of risk, with central factors being lack of knowledge and 
lack of compliance. 

Each of the three risks was assigned a rating according to its likelihood of 
occurrence, on a scale from low (less than 40%) to moderate (40–80%) 
to high (greater than 80%). The risk likelihood and the contributing factors 
were then used to identify the risk management strategies.

Consideration of climate change
The MDBA has considered a range of climate change studies applicable 
to the Basin in developing SDLs for the proposed Basin Plan. Climate 
studies considered by MDBA included the CSIRO Murray–Darling Basin 
Sustainable Yields Project and the findings from Phase 1 of the South 
Eastern Australia Climate Initiative. While there is uncertainty over the 
potential impacts of climate change, the evidence suggests that across 
the Basin, surface water availability is much more likely to decline than 
to increase. 

For example, a recent update of the CSIRO Murray–Darling Basin 
Sustainable Yields Project suggests that under a median climate change 
scenario, average annual surface water availability is likely to reduce by 
10% by 2030. The impact of the reduction in surface water availability is 
expected to be greater in the south of the Basin, and the projections are 
also more reliable in the south. The projected impacts of climate change 
on groundwater are somewhat different. Modelling of the impact of the 
2030 median climate change scenario on groundwater recharge shows no 
strong deviation from historical median recharge. 

The studies indicate that the Basin climate is likely to become more 
variable as well as drier. So in addition to more extreme droughts, there 
may also be more extreme flood events. The research indicates that the 
rainfall decline during the recent millennium drought (1997–2009) is linked 
to changes in large-scale atmospheric circulation. There is evidence 
that these changes in atmospheric circulation are at least partly due to 
greenhouse gas emissions resulting from human activity. 

The South Eastern Australian Climate Initiative also found that 
the millennium drought in the southern Murray–Darling Basin was 
unprecedented — the reduction in streamflow during the drought was 
significantly greater than occurred in other prolonged droughts, it was 
largely constrained to the southern region, and there were no ‘wet’ years 
during the period. The millennium drought was also distinctive because 
around two thirds of the rainfall deficit occurred in autumn. 

Because the median projected climate change impacts on streamflow 
are currently within the range of natural variability, MDBA selected the 
historical 1895–2009 climate as the climate baseline in preparing the 
proposed Basin Plan. This climatic record offers an appropriate sequence 
for hydrological and environmental system modelling and planning 
purposes, as it takes into account extremes of climate, including three 
prolonged droughts (the ‘Federation’ drought of about 1900, the ‘World 
War Two’ drought of around 1940, and the recent millennium drought), and 
has similar average annual rainfall and average annual run-off to the past 
30 years.



This climate baseline is the major climate scenario used for analysing 
and defining the SDLs. Median, wet and dry climate scenarios were 
used for assessing the impacts of climate change on water availability 
for both environmental and consumptive use under current water 
planning arrangements.

The Basin Plan will help manage the impacts of future climate 
change because:

• the reduction in consumptive diversions in the Basin Plan will 
provide buffering for the environment of potential reductions in water 
availability until a more detailed exploration of the implications of 
climate change can be carried out

• the median projected impact of climate change is within the range 
of water availability being considered in the Basin Plan; the water 
resource plans accredited under the Basin Plan are therefore 
expected to adequately deal with reduced water availability due to 
climate change.

Revisions of the Basin Plan, including the review of SDLs in 2015, will 
further be able to take into account the impacts of climate change, and 
MDBA’s proposed research program will help build the information base 
needed to do this.

Data and information compilation 
Many lines of evidence have guided the Murray–Darling Basin Authority 
in setting the policy behind the proposed Basin Plan. Evidence has come 
from commissioned and internal scientific and socioeconomic studies 
such as the Sustainable Rivers Audit and CSIRO Murray–Darling Basin 
Sustainable Yields Project reports, external reports, outcomes of science 
forums, academic papers and parliamentary inquiries. Many Australian 
Government agencies have also contributed data and expert knowledge 
in the form of databases, reports and workshops. These include CSIRO, 
the Bureau of Meteorology, the Australian Bureau of Statistics, the Bureau 
of Rural Science (BRS) and the Australian Bureau of Agricultural and 
Resource Economics (ABARE) (the last two having merged in 2010 to 
form ABARES).

The MDBA has been progressively publishing these underpinning 
technical documents, and the majority are available in the Basin Plan 
Knowledge and Information Directory (BP-KID). BP-KID is accessible from 
the MDBA website at mdba.gov.au, and it acts as a portal allowing anyone 
to locate information used in the development of the proposed Basin Plan. 

Some of the central scientific studies and programs were: 

• the Sustainable Rivers Audit, which analyses the condition of each 
catchment’s hydrology and its fish and macroinvertebrate populations

• the CSIRO Murray–Darling Basin Sustainable Yields Project, 
which assessed current and future water availability in the Murray–
Darling Basin

• a major river restoration program, The Living Murray, which aims to 
achieve a healthy working River Murray system, including returning 
water to the environment

• Key ecosystem functions and their environmental water requirements, 
which identifies the key ecosystem functions in the Murray–Darling 
Basin and describes the characteristics of the flow regime required to 
drive those functions 
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• flow regimes to achieve the Basin Plan objectives and targets for the 
18 key indicator assets, which were estimated by drawing on existing 
literature (including scientific papers and project reports, management 
plans, ecological character descriptions and environmental flow 
reports) and expert advice (typically from local experts and state 
government agencies)

• several studies of groundwater flow and recharge patterns

• the database of Threatened species and ecological communities, 
Department of Sustainability, Environment, Water, Population and 
Communities, which guided the selection of key environmental assets

• the Directory of Wetlands in Australia, Department of Sustainability, 
Environment, Water, Population and Communities, which also guided 
the selection of key environmental assets

• the Directory of Wetlands of International Importance, which contains 
wetlands listed under the Ramsar Convention and also guided the 
selection of key environmental assets.

Testing the science through  
peer review
The MDBA has relied heavily on both nationally and internationally 
peer-reviewed science, and the peer review process has played an 
integral part in the development of the proposed Basin Plan. Throughout 
the proposed plan’s development, MDBA has commissioned a number 
of peer reviews to check that it has used the best available science that 
represents a good basis for future water reform in the Basin.  

Peer review has involved leading water scientists, international and local 
water planners, environmental scientists, economists and hydrologists, 
who were external to MDBA and had no previous involvement in the 
development of the proposed Basin Plan. Reviewers have independently 
examined MDBA’s methods and process, reviewed the technical data on 
which much of the plan’s proposed management settings are based, and 
discussed the interpretation and validity of science used. The MDBA’s 
engagement in peer review is an ongoing process that will continue 
beyond the release of the proposed Basin Plan as more data and new 
research comes to light. 

Peer review during the development of the proposed Basin Plan supported 
the integration of science into policy, and confirmed that the best available 
science was used in the context of the proposed Basin Plan.

While peer review has indicated use of the best available science, there 
is scope for improvement in the knowledge that underpins the adaptive 
nature of the proposed Basin Plan. The Authority will seek to use the best 
possible tools, resources and science to underpin future amendments 
to the Basin Plan, requiring investments in research to increase our 
knowledge on the ecology, hydrology and socioeconomic circumstances 
of the Basin. The Monitoring and Evaluation Plan of the Basin Plan 
establishes critical indicators to measure change in the Basin and will 
allow MDBA to understand how changes to water rules, the impacts of 
infrastructure works and measures, and the ecologically sustainable level 
of take affect both the environment and the people of the Basin.

The peer review reports are publicly available via the Publications page on 
the Murray–Darling Basin Authority website. 
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Appendix B
Outline of the socioeconomic analysis
Appendix B responds to subsection 43(2) of the Water Act 2007 (Cwlth), which requires 
an outline of the socioeconomic analysis on which the proposed Basin Plan is based to 
be included in the plain English summary. More detailed information about this analysis is 
available on MDBA’s website at mdba.gov.au

Note: Appendix A provides an outline of the scientific information on which the proposed 
Basin Plan is based.

Overview
In developing the proposed Basin Plan, the Murray–Darling Basin 
Authority (MDBA) considered existing socioeconomic analyses, and 
commissioned over 20 further studies to assess the potential impacts of 
meeting the environmental water requirements of the Murray–Darling 
Basin. In addition, information from thousands of people and organisations 
across the Basin was received through formal submissions and 
consultation processes. Feedback was also sought from Basin states, 
from interested groups such as irrigation and farming organisations, and 
from academics as to their views on the knowledge gaps and further areas 
needing to be explored.

The socioeconomic implications of the proposed Basin Plan were 
considered at four scales: national, regional, sectoral and local. 
A combination of methods was used for the assessments. Firstly, regional 
socioeconomic profiles were collated. Economic models were used 
to assess likely impacts on agricultural production and communities 
at Basin-wide, regional and industry levels. Socioeconomic impact 
assessment was used to complement this analysis and describe in 
more detail the potential impacts at the industry and local level.

Reductions in current levels of diversion are expected to have a range of 
economic, social and environmental implications for Basin communities 
and the nation as a whole. Accurately assessing the nature and 
extent of these implications is inherently complex, as there are many 
interrelated factors that will contribute to the future of the Basin’s diverse 
economies and communities. Nevertheless, the potential costs seem to 
bemanageable if there is a smooth transition over time to a sustainable 
level of water use. 

n The Basin states are defined 
in the Water Act as New South 
Wales, Victoria, Queensland, 
South Australia and the Australian 
Capital Territory.



However, the effects of reducing current levels of diversion will not be 
evenly distributed — while significant environmental benefits will accrue 
to a wide variety of people, including those well beyond the boundaries 
of the Basin, the costs will likely be borne by specific communities in the 
Basin. These costs are likely to occur in areas that have small populations 
and high dependence on irrigated agriculture, and communities which are 
more geographically isolated relative to others across the Basin. 

Overall, economic modelling of the impacts of the proposed Basin Plan 
revealed that at an aggregate level, the Basin-wide economic costs will be 
small — smaller, proportionally, than the corresponding reductions in water 
diversions. Given time to adjust to the new arrangements, businesses 
and farmers may be able to reorganise their production processes and 
use of resources to maximise their returns in a future where less water 
is available.

Coordinated government policies can directly mitigate the extent of the 
costs borne by those irrigators and communities likely to be most affected. 
In particular, the Australian Government has committed to ‘bridge the gap’ 
between current and proposed diversion limits; that is, to acquire all water 
through voluntary water buybacks or investment in irrigation infrastructure. 
There will be no reductions in entitlements or their reliability. 

While irrigators will be paid at market rates for any water they choose to 
sell into the buyback program, consequent reduction in irrigated production 
may trigger third-party flow-on economic effects among those farmers 
who remain, businesses that service farmers, processing companies and 
community-level businesses and services. The MDBA acknowledges that 
some communities have expressed concerns, and some studies have 
suggested, that these economic effects could result in a number of social 
changes, such as loss of population, change in population mix, change 
in community identity, increased mental health problems and increased 
demand for social services. Some communities are concerned that such 
changes would continue the trends observed during the recent decade 
of drought.

The exact scale and location of these costs is uncertain, as the extent of 
third-party costs incurred by communities in any particular location will 
depend on a range of factors, including, for example:

• the final determination of environmental watering priorities across 
the Basin

• the extent to which water is acquired through investment in 
infrastructure versus buybacks 

• the extent to which investment in environmental works and measures 
reduces the volume of water required for the environment 

• the portfolio of water entitlement products acquired for the 
Commonwealth Environmental Water Holder (CEWH) 

• the rate at which this water is acquired for the CEWH 

• whether and how the CEWH trades any of its water 
entitlement allocations 

• how the financial proceeds of water entitlement buybacks are used by 
the sellers

• the extent of flexibility that different communities have in relation to the 
ability of labour and capital to move to alternative economic activities.

The economic modelling revealed the importance of trade within water 
markets and purchasing of water from willing sellers, as trade allows 
water to move to where it is valued most, minimising reductions in the 
value of agricultural production. It also shows that longer timeframes for 
the implementation of the new sustainable diversion limits (SDLs) 
will reduce the economic impact on communities, because more gradual 
adjustment allows communities to better anticipate and plan for changes.

n Long-term average sustainable 
diversion limits (SDLs) represent 
the maximum long-term annual 
average quantities of water that can 
be taken on a sustainable basis 
from Basin water resources as a 
whole, and from each SDL resource 
unit. The Water Act requires that 
this reflect an environmentally 
sustainable level of take.

l An SDL resource unit describes a 
geographical area which contains a 
set of water resources. Boundaries 
of surface-water SDL resource units 
are generally based on catchments, 
while boundaries of groundwater 
SDL resource units are based on 
hydrogeology and existing state 
planning boundaries. Chapter 6 of 
this plain English summary contains 
maps of the SDL resource units. 
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Indigenous peoples have a diversity of interests in the Basin’s water 
resources and many have continued ‘caring for country’ as part of their 
cultural responsibility. However, there is a lack of quantitative data on 
Indigenous water uses and values which limits attempts to estimate the 
relative benefits and costs of changing water use arrangements under the 
proposed Basin Plan. A key knowledge gap is how to quantify the volume 
of water needed to provide for cultural flows. 

The most significant benefits of the proposed Basin Plan relate to 
the non-monetary environmental effects of increasing flows to key 
environmental assets. There are expected to be improvements 
in environmental asset health, ecosystem functions and water 
quality. In addition, a number of benefits are expected to arise in relation 
to recreation, tourism, human health and wellbeing, cultural values and 
primary production such as floodplain grazing and fishing. 

The cost of doing nothing is that the health of the Basin’s environmental 
assets, ecological functions and ecosystem services will most likely 
continue to decline.

Optimising environmental, 
economic and social outcomes
The Water Act 2007 (Cwlth) requires the Basin Plan to provide for 
management of Basin water resources in a way that promotes the objects 
of the Act. 

In particular, the plan must include giving effect to certain international 
agreements (relating to protection of the environment including 
water-dependent ecosystems in the Basin); establishing sustainable 
diversion limits and environmental and water quality objectives; 
improving water security; and optimising economic, social and 
environmental outcomes.

The requirements relating to optimising environmental, economic and 
social outcomes are consistent with the aims of the Commonwealth’s 
water reform agenda, and with other recent reforms such as the 2004 
National Water Initiative and the 2008 Agreement on Murray–Darling 
Basin Reform. The analyses informing the optimisation are extensive; 
however, in common with most complex decision-making processes, the 
analyses and information about the benefits and costs of reallocating 
water resources in the Basin are imperfect. Consequently, in developing 
the proposed Basin Plan, MDBA has been required to exercise judgement 
in balancing and considering the outcomes of the socioeconomic work, 
and other areas of work. 

Socioeconomic studies
The socioeconomic studies commissioned by MDBA are listed at the end 
of this appendix. Analysis undertaken by the MDBA has helped to:

• establish a context and ‘baseline’ for the impacts of the proposed 
Basin Plan, by establishing an analytical framework for the 
assessment, and by considering the socioeconomic context — 
including past, present and future social and economic trends and 
drivers of change — into which the Basin Plan would be implemented

• assess the costs and benefits of the proposed Basin Plan, at the 
Basin-wide scale and on regions, industries and communities

• show how the socioeconomic impacts of the proposed Basin 
Plan could be mitigated, and the ways in which communities and 
governments could play a part in the transition process.

n Environmental assets 
include water-dependent 
ecosystems, ecosystem services 
and sites of ecological significance.

p Ecosystem services 
describes the benefits people 
obtain from ecosystems, the most 
visible being food, water, timber 
and fibre. Less tangible services 
include the regulation of climate, 
floods, disease, wastes and water 
quality; recreational, aesthetic and 
spiritual benefits; and soil formation, 
photosynthesis and nutrient cycling.

p An ecosystem describes a 
community of plants, animals and 
microorganisms interacting with one 
another and with the environment in 
which they live.

p Ecosystem functions refer 
to the physical, chemical and 
biological processes that support 
water-dependent ecosystems; for 
example, the movement of nutrients, 
organic matter and sediment 
in rivers.



The socioeconomic studies and reports have drawn on best 
available scientific knowledge from a range of methodologies and 
sources, including:

• social, economic and historical information on Basin communities and 
economies, from sources including the Australian Bureau of Statistics 
and the Australian Bureau of Agricultural and Resource Economics 
and Sciences (ABARES)

• analyses of potential benefits of the proposed Basin Plan, drawing 
on the concept of ecosystem services and an emerging body of 
work which seeks to quantify the value of environmental assets, 
and the improvements to those assets that may result from changed 
environmental flows

• economic modelling and analysis of the impacts of the proposed 
Basin Plan on irrigated agricultural production and associated 
Basin communities

• analyses of community vulnerability to the proposed Basin Plan, 
taking into account both quantitative social and economic indicators, 
and qualitative information obtained through consultations 
with communities

• feedback from public forums, technical workshops and meetings 
with Basin communities, industry leaders, academics, and state and 
Commonwealth government officials.

What the socioeconomic analysis found
Some industries, regions and communities will bear greater costs in the 
short term. However, it is important to recognise that reductions in water 
availability will not be the only determining factor in how the proposed 
Basin Plan affects specific regions, industries and communities. A range 
of other factors, including ongoing long-term demographic change, 
commodity price fluctuations, industry diversification and community 
adaptability will play significant roles in how communities adapt to a future 
with less water. 

Depending on these factors, the proposed Basin Plan could result in 
reductions in the gross value of irrigated agricultural production in some 
areas of the Basin. Vulnerable industries could include rice in the Murray 
and Murrumbidgee valleys, cotton in the Condamine–Balonne region, 
dairy in the Goulburn–Murray Irrigation District, and horticulture in 
Sunraysia and the South Australian Riverland.

While irrigators will be paid for water they choose to sell, the consequent 
reduction in irrigated production may trigger third-party flow-on effects 
amongst those farmers who remain, businesses that service farmers, 
processing companies and community level businesses and services. 
Communities will be more vulnerable if they are small, remote, heavily 
reliant on irrigation, have limited alternatives for diversification, 
or are already struggling (for example, as a result of changes in 
commodity prices).

Through community consultation and further economic analyses, MDBA 
has been informed of the flow-on social and economic effects on irrigation 
communities. Flow-on economic impacts may affect those associated with 
the supply chain, processing, freight and transport, and local businesses. 
Flow-on social impacts may affect, for example, social services and 
community wellbeing.
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The MDBA has found that a number of regions are likely to be especially 
vulnerable to the effects of the proposed Basin Plan, and economic 
analyses have identified the likely impacts on irrigated agricultural 
industries and associated regions. The most vulnerable regions are:

• the Lower Balonne

• the New South Wales Murray region

• the western part of the Murrumbidgee region

• the Goulburn–Broken catchment

• the Victorian Murray and SA Riverland regions.

While the capacity of communities to adapt should not be underestimated, 
the agricultural and rural sector has been undergoing significant change 
for many decades. Since the 1980s, economic and monetary reforms, 
demographic and cultural changes, and declining terms of trade have had 
social and economic impacts, particularly in smaller rural and regional 
centres. Agricultural producers have been able to adapt by increasing 
their productivity, often by increasing the size of their farms or otherwise 
increasing the capital intensity of their production processes.  

As water availability is reduced, it is likely that less-productive 
enterprises will leave the industry first and more efficient operators 
will remain. Trade will allow water to move to its highest value use, 
minimising reductions in the value of agricultural production. This means 
that any reduction in economic activity is less than proportional to the 
reductions in water available for irrigation. Given time to adjust to the new 
arrangements, businesses and farmers may be able to reorganise their 
production processes and use of resources to maximise their returns for a 
future where less water is available.

Estimates of the broad costs and benefits of the proposed Basin Plan 
have found that the magnitude of the benefits is likely to exceed the 
costs. The concept of ‘ecosystem services’ provides a basis on which 
to value environmental assets, and hence, to value the improvements to 
environmental assets that may result from a Basin Plan. However, further 
scientific research is required to build a better understanding of how 
environmental flows relate to environmental assets, and to the ecosystem 
services provided by those assets.

How socioeconomic analysis has informed the 
proposed Basin Plan
All of the socioeconomic analysis has informed the MDBA’s judgement in 
developing the proposed Basin Plan, and in balancing economic, social 
and environmental outcomes. The MDBA has considered the outcomes of 
both socioeconomic analysis and modelling, and hydrological analysis and 
modelling, in developing the proposed Basin Plan. Importantly, MDBA’s 
socioeconomic analyses have found that while volumetric reductions in 
diversions are important, they will not be the only factor in determining the 
impacts of the proposed Basin Plan on industries and communities.

Recognising the potential effects of the proposed Basin Plan, the 
MDBA’s strategy is to put into place a managed transition to the new 
SDLs. The proposed Basin Plan is only a starting point. Communities 
and governments will have a further seven years to find water for the 
environment, and there will be an opportunity to review progress in 
2015. Over this period, the MDBA will work with government partners 
and communities to review new knowledge and information, which could 
inform the revision of the SDLs, and identify measures that governments 
and communities could take which would help smooth the adjustment 
process. Communities and governments will have time to develop effective 



responses, pursue innovations and make infrastructure improvements, 
thereby potentially reducing the impact of reduced diversions on their 
region and taking control of their own local future.

Government policies and programs could mitigate the extent of the costs 
borne by those irrigators and local communities likely to be most affected. 
For example, the government’s ‘bridging the gap’ and infrastructure 
investment programs will help communities adjust. Furthermore, the 
impacts of the plan could be lessened by taking advantage of policy 
opportunities relating to how environmental water is acquired and 
delivered; approaches to environmental works and measures, river 
operations and river management; and water markets and trading.

The MDBA will continue to undertake work to develop a fuller 
understanding of the benefits and costs of the Basin Plan, which will 
inform its adaptive management approach. This will include further 
scientific research into the linkages between environmental watering, 
environmental outcomes and social and economic consequences; further 
economic research into the value of ecosystem services; and improved 
modelling of costs and benefits.

The MDBA recognises the importance of harnessing local expertise and 
leadership. During the transition period, and beyond, it will be important 
to integrate local organisations into the adaptive management of Basin 
natural resources; make use of local water management knowledge 
and solutions; and build the capacity of communities, states and 
Commonwealth to work together.

In the long run, MDBA believes that the Basin Plan will result in more 
sustainable communities and ecosystems in the Basin. This will benefit the 
communities of the Basin and the nation as a whole.

Socioeconomic studies commissioned by MDBA
Table B.1 summarises the studies which were specifically commissioned 
to contribute to the MDBA’s final analysis. In addition to these studies, 
many other reports were considered. This includes a wide range of reports 
produced over the last decade by academic institutions, research and 
industry bodies, state and local governments and regional groups. 

The commissioned reports and other information used in the analysis are 
available from MDBA’s website at mdba.gov.au
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Table B.1  Socioeconomic reports commissioned by the Murray–Darling Basin Authority (MDBA)

Report Main methods used
Contribution to MDBA’s  
socioeconomic analysis

Context for assessing the socioeconomic impacts of the Basin Plan

Australian Bureau of Statistics, ABARES 2009, 
Socio‑economic context for the Murray–Darling Basin, 
MDBA Technical Report Series: Basin Plan: BP02, 
MDBA, Canberra

Analysis of census and other 
socioeconomic data

Presents a range of socioeconomic data on the Basin, 
drawing mainly from the 2001 and 2006 censuses of 
population and housing, and also from other sources

Frontier Economics 2010, Structural adjustment 
pressures in the irrigated agriculture sector in the 
Murray–Darling Basin, report prepared for the MDBA, 
Frontier Economics, Melbourne

Literature review

Policy analysis

Analysis of economic data

Helps frame analysis of socioeconomic impacts by 
describing a conceptual framework for structural 
adjustment in the Basin, and identifying the 
drivers of structural adjustment in the context of 
irrigated agriculture

Frontier Economics 2011, The potential use 
of benefit-cost analysis in developing the 
Basin Plan, report prepared for the MDBA, 
Frontier Economics, Melbourne

Economic analysis Considers how benefit-cost analysis could inform the 
Basin Plan, and the setting of ‘optimal’ SDLs which 
balance environmental benefits with economic costs

Benefits of the Basin Plan

Centre for International Economics 2011, Economic 
benefits and costs of the proposed Basin Plan: 
discussion and issues, report prepared for the 
MDBA, Centre for International Economics, 
Canberra and Sydney

Environmental valuation

Cost-benefit analysis

Explores the potential trade-offs between economic, 
social and environmental outcomes for each SDL 
scenario presented in the Guide to the proposed 
Basin Plan

CSIRO 2011, Status of the aquatic ecosystems of the 
Murray–Darling Basin and a framework for assessing 
the ecosystem services they provide: an interim 
report to the Murray–Darling Basin Authority from the 
CSIRO Multiple Benefits of the Basin Plan Project, 
CSIRO, Canberra

(Note: This is the initial report from an ongoing project) 

Hydrological modelling

Environmental valuation

Cost-benefit analysis

The CSIRO multiple benefits project aims to robustly 
enumerate the environmental, social and economic 
benefits of environmental water under the proposed 
Basin Plan

The interim report presents a literature review, and 
proposes an approach for assessing the multiple 
benefits of the Basin Plan

Morrison, M & Hatton MacDonald, D 2010, 
Economic valuation of environmental benefits in the 
Murray–Darling Basin, report prepared for the MDBA 
by the Institute for Land, Water and Society, Charles 
Sturt University and CSIRO Ecosystem Sciences

Environmental valuation Summarises and synthesises the findings of previous 
market and non-market studies of environmental 
values in the Murray–Darling Basin

Continued....



Table B.1  Socioeconomic reports commissioned by the Murray–Darling Basin Authority (MDBA)

Report Main methods used
Contribution to MDBA’s  
socioeconomic analysis

Aggregate costs of the Basin Plan

ABARES 2010, Environmentally sustainable diversion 
limits in the Murray–Darling Basin: socio-economic 
analysis, report prepared for the MDBA,  
ABARE–BRS, Canberra

(Note: ABARES has also done additional work for 
SEWPAC and for the EBC consortium, which were not 
commissioned directly by the MDBA, but which are 
informing the analysis)

Economic modelling Estimates changes in economic indicators in the Basin 
as a result of SDL reductions of 3,000, 3,500 and 
4,000 GL/y, as proposed in the Guide to the proposed 
Basin Plan

ABARES 2011, Economic analysis of alternative 
sustainable diversion limits options, report prepared 
for Marsden Jacob Associates, ABARES, Canberra

Economic modelling Additional economic analysis of the impacts of 
proposals in the Guide to the proposed Basin Plan, 
taking into account changed assumptions about 
the proportion of the cuts borne by irrigators, and 
government policies including Water for the Future 
and the commitment to ‘bridging the gap’

ABARES 2011, Modelling the economic effects of 
the Murray–Darling Basin Plan, report prepared for 
the MDBA

Economic modelling Estimates the impact of 2,400, 2,800 and 3,200 GL/y 
reductions in SDL

Improves previous modelling assumptions and 
estimates the impacts of a range of scenarios under 
the Basin Plan

Mallawaarachchi, T, Adamson, D, Chambers, S & 
Schrobback, P 2010, Economic analysis of diversion 
options for the Murray–Darling Basin Plan: returns 
to irrigation under reduced water availability, report 
prepared for the MDBA by the Risk and Sustainable 
Management Group, School of Economics, University 
of Queensland

Economic modelling Assesses the likely regional impacts of reductions in 
water availability for irrigated agricultural production, in 
the context of an SDL reduction of 3,500 GL/y

Adamson, D, Quiggin, J & Quiggin, D (University 
of Queensland) 2011, Water Supply Variability & 
Sustainable Diversion Limits: Issues to Consider in 
Developing the Murray–Darling Basin Plan, report 
prepared for the MDBA

Economic modelling Estimates the impact of an SDL reduction of 
2,800 GL/y

Wittwer, G 2010, The regional economic 
impacts of sustainable diversion limits, report 
prepared for the MDBA, Centre of Policy Studies, 
Monash University, Melbourne 

Economic modelling Assesses the short, medium and long-term 
implications, as well as downstream flow-on effects, 
of the introduction of SDLs across a range of water 
availability and adjustment scenarios

Modelling is based on the 3,000, 3,500 and 4,000 
GL/y SDL reductions proposed in the Guide to the 
proposed Basin Plan, and incorporates Water for the 
Future offsets (buybacks and infrastructure)

Monash University Centre of Policy Studies, 2011, 
Basin Plan CGE modelling using TERM‑H20, report 
prepared for the MDBA

Economic modelling Estimates the impact of 2,400, 2,800 and 3,200 GL/y 
reductions in SDL

Continued....
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Table B.1  Socioeconomic reports commissioned by the Murray–Darling Basin Authority (MDBA)

Report Main methods used
Contribution to MDBA’s  
socioeconomic analysis

Community impacts of the Basin Plan

ABARES 2010, Indicators of community vulnerability 
and adaptive capacity across the Murray–Darling 
Basin — a focus on irrigation in agriculture, report 
prepared for the MDBA, ABARE–BRS, Canberra

Analysis of census and other 
socioeconomic data

Develops an index which measures community 
vulnerability to changes in water availability, and uses 
this index to illustrate the relative vulnerabilities of 
Basin communities to changes to water availability 
that might occur under a Basin Plan

ABARES 2011, Further vulnerability analysis Analysis of census and other 
socioeconomic data

Updates work undertaken by ABARES in 2011 to take 
into account a 2,800 GL/y SDL reduction scenario, 
and refines the baseline used for the analysis

Selected results from economic modelling by 
ABARES, University of Queensland, and Monash  
University, analysis by Arche Consulting to assess the 
local impacts of the Basin Plan in a number of case 
study regions

Economic modelling Informs knowledge of socioeconomic impacts at 
regional and local levels

Environment & Behaviour Consultants, RMCG, 
Marsden Jacob Associates, EconSearch, McLeod, G, 
Cummins, T, Roth, G & Cornish, D 2011, Community 
impacts of the Guide to the proposed Murray–Darling 
Basin Plan, report prepared for the MDBA, Canberra

Analysis of census and other 
socioeconomic data

Community consultation

Policy analysis

Provides an in-depth understanding of the impacts of 
the proposals in the Guide to the proposed Basin Plan 
at the local community level, including consequences 
for the value chain, supply chain, and social and 
cultural effects including in relation to mental health 
and community wellbeing

Jackson, S, Moggridge, B and Robinson, C 2010, 
Effects of change in water availability on Indigenous 
people of the Murray–Darling Basin: a scoping study, 
report prepared for the MDBA, CSIRO

Literature review Considers the impacts of the Basin Plan on 
Indigenous people

Marsden Jacob Associates, RMCG, Environment & 
Behaviour Consultants, DBM Consultants, Australian 
National University, McLeod G & Cummins T 2010, 
Economic and social profiles and impact assessments 
for the Murray–Darling Basin Plan: synthesis report, 
report prepared for the MDBA, MJA, Melbourne

Analysis of census and other 
socioeconomic data

Community consultation

Assesses the impacts of reductions in current 
diversion limits on farmers, industry sectors and 
communities through analysis of social and economic 
data, regional consultations, and a survey of 
approximately 1,300 individuals

Sobels, J 2011, Life after less water: social 
assessment of the lower Murray, report prepared for 
the MDBA, EcoKnowledge, Adelaide

Community consultation Describes experiences of communities in the lower 
Murray in adapting to loss of irrigation water since 
2006 as a result of the drought

Continued....



Table B.1  Socioeconomic reports commissioned by the Murray–Darling Basin Authority (MDBA)

Report Main methods used
Contribution to MDBA’s  
socioeconomic analysis

Synthesis and policy

BDA Group 2010, Review of social and economic 
studies in the Murray–Darling Basin, report 
prepared by D Collins and Q Grafton for the 
MDBA, BDA Group, Canberra

Literature review Reviews and summarises socioeconomic studies 
relevant to the Basin Plan that had been undertaken 
at that time

Environment & Behaviour Consultants, RMCG, 
Marsden Jacob Associates, EconSearch, McLeod, G, 
Cummins, T, Roth, G & Cornish, D 2011, Community 
impacts of the Guide to the proposed Murray–Darling 
Basin Plan: volume 4, report prepared for the MDBA

Policy and economic analysis Examines factors that will have a material impact 
on the socioeconomic impacts of the Basin Plan, 
and describes policy opportunities for meeting 
environmental outcomes at a lower overall 
socioeconomic cost

Nous Group 2010, Integration of socioeconomic 
assessments of the Murray–Darling Basin Plan, 
report prepared for the Murray–Darling Basin Authority

Literature review Synthesises the findings of two other studies: 

Australian Bureau of Agricultural and Resource 
Economics & Bureau of Rural Sciences 2010, 
Environmentally sustainable diversion limits in the 
Murray–Darling Basin: socio-economic analysis, 
report prepared for the Murray–Darling Basin 
Authority, ABARE–BRS, Canberra

Marsden Jacob Associates, RMCG, Environment & 
Behaviour Consultants, DBM Consultants, Australian 
National University, McLeod G & Cummins T 2010, 
Economic and social profiles and impact assessments 
for the Murray–Darling Basin Plan: synthesis report, 
report prepared for the Murray–Darling Basin 
Authority, MJA, Melbourne
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