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Peoples, the Murray–Darling Basin Authority would like to acknowledge all 
Traditional Owners of this land. 

The MDBA pays its respects to the Nations and their Elders past and present 
who hold the authority, memories, knowledge and traditions of a living 
Aboriginal culture. 

The MDBA offers its deepest appreciation and respect for the First Peoples 
continued connection and responsibility to the land and waters of the Murray–
Darling Basin, including their unique role in the life of the Basin.

The past year has provided many opportunities to work with the First Peoples 
of the Basin to make sure Aboriginal scientific and cultural knowledge is 
included in water management. The MDBA thanks the Murray Lower Darling 
Rivers Indigenous Nations (MLDRIN), the Northern Basin Aboriginal Nations 
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implementation of the Basin Plan.

MLDRIN and NBAN delegates with friends in Canberra, August 2016
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About this report
This is the third annual report on how implementation 
of the Basin Plan and associated reforms are tracking 
against social, economic and environmental outcomes. 
The report provides an update on how governments, 
industry and communities have been working 
together to implement the Basin Plan. 

The report focuses on progress made during 2015–16 
as well as providing some information on emerging 
trends. The report also covers some important 
activities that occurred in the second half of 2016 — 
to provide a more complete picture of recent progress 
with implementation. 

The report uses three themes to describe progress:

Working  
together

A healthy Basin 
environment

Basin communities 
and industries

The report draws from information provided by Basin 
state governments, the Commonwealth Environmental 
Water Office, the Department of Agriculture and 
Water Resources, the MDBA and other Australian 
Government agencies. 

A more detailed five-year evaluation of the Basin 
Plan will occur in 2017. The evaluation will look at 
whether implementation is on track, report on the 
outcomes and impacts so far, and where appropriate 
identify if there are any areas or ways that future 
implementation could be improved.

Looking west over the River Murray above Albury
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The Murray–Darling Basin
The Murray–Darling Basin is one of Australia’s most 
productive agricultural regions, producing more than 
one-third of the nation’s food. The Basin spans five 
jurisdictions and extends over one million square 
kilometres of south-eastern Australia, see Figure 1. 
The Basin provides water for over three million 
people, is culturally 
significant to 
Aboriginal people, 
and supports a 
diverse range of 
ecosystems, plants 
and animals. 

The climate of the Murray–Darling Basin is highly 
variable, and run-off into its rivers is very low 
compared with other major river systems around 
the world. The importance of water for sustaining 
communities, industries and the environment, along 
with a variable climate and low in-flows makes water 
management in the Basin challenging and important. 

Irrigation area (indicative)

Ramsar site

Figure 1: Murray–Darling Basin
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Snapshot 

Murray–Darling Basin
 � The Murray–Darling Basin is home to more 
than two million people, including more than 
46 Aboriginal Nations.

 � Outside the Basin, a further 1.3 million people 
depend on its water resources.

 � In 2014–15*, the gross value of agricultural 
production was $20.6 billion  
(of this $7 billion was from irrigation).

 � In 2014–15*, 46% of the gross value of 
Australia’s irrigated production came from the 
Basin — from an area of 1.4 million hectares. 

 � Irrigated production in the Basin accounts for:

 
nearly 100% of Australia’s rice

 
93% of Australia’s cotton

 
76% of Australia’s grapes

 
29% of Australia’s dairy

 
nearly 100% of Australia’s oranges.

 � There are over 30,000 wetlands of which 
16 are listed as internationally significant 
(Ramsar sites).

 � The Basin is home to a diverse range of 
ecosystems, plants and animals, including 
threatened species such as silver perch and 
the Murray hardyhead, waterbirds and the 
iconic river red gum.

* Most recent data available.

Basin governments have long grappled with the 
complex issue of sharing the water of the Basin. 
As communities and agriculture have developed, 
there have been many agreements and plans for 
extracting and sharing water from the River Murray 
and the Basin as a whole.

Leading up to the new millennium, there was 
significant progress in the reform of water 
sharing and water management, however the 
fundamental issue of over-extraction remained. 
The millennium drought — a significant drought 
across much of the Basin, from the late 1990s 
to 2010 — exposed the limits and weaknesses of 
existing water management and highlighted the 
need for further reform to ensure ongoing river 
health and sustainability.

The drought led to the Australian Government 
passing the Water Act 2007 with bipartisan 
support. The Water Act required the Murray–Darling 
Basin Authority to prepare a Basin Plan to manage 
the Basin water resources in the national interest, 
and in a way that optimises economic, social and 
environmental outcomes.

In 2008, the governments of South Australia, 
Victoria, New South Wales, Queensland and 
the Australian Capital Territory committed 
to implementing the Basin Plan through an 
intergovernmental agreement, and referred relevant 
powers to the Australian Government to do so. 
The Basin Plan was then passed by parliament in 
2012, again with bipartisan support. The Australian 
Government is investing $13 billion dollars in the 
Murray Darling Basin to facilitate the transition to 
the new water sharing arrangements. 

The history of Basin 
water reform



About 45,000 BP (Before Present) 
Archaeological evidence of the First Nations Peoples of Australia 
in the Basin. First Nations connection to ancestral lands continues 
today and is conveyed through stories, totems and law

1870 Highest 
recorded flood in 

the Murray system

1917 The River 
Murray Commission 

is established

1914 First River Murray 
Agreement signed

1981 Murray Mouth 
closes for the first time 

in recorded history

1992 Murray–Darling 
Basin Commission 
replaces the River 

Murray Commission

2004 National Water 
Initiative signed by all 
Australian governments 
and aims to improve the 
way Australia protects, 
manages, plans for, 
prices and trades water

2006 Lowest Basin 
water inflows on 

record (9,300 GL)

Early 2007 The Australian 
Government announces a  
$10 billion plan to make 

water use more sustainable

2012 The Basin Plan becomes 
law, providing for the first time a 

coordinated sustainable approach to 
water use across the Basin states

Late 2007 The Water Act 
2007 sets out water reforms, 

including requirements for 
the Basin Plan

1997 Governments 
implement a cap on the 
volume of water use, and the 
longest drought in Australia’s 
recorded history begins 
(1997–2010)

2003 Governments agree to recover 
500 GL of water for the environment 
under the Living Murray initiative 

2008 Murray–
Darling Basin 
Authority takes over 
the functions of 
the Murray–Daring 
Basin Commission

2016 
Findings of 
the Northern 
Basin Review 
released

1880 Severe drought through 
southern and eastern states, 
lasting six years

1956 Highest Basin 
inflows in recent 

history cause 
widespread flooding

2010

Drought

Flood

Figure 2: The 
history of Basin 
water reform
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The Basin Plan
The purpose of the Basin Plan is to ensure that water 
is shared between all uses, including environmental 
and cultural uses, in a sustainable way. The goal is to 
ensure that the Basin’s rivers can continue to support 
communities and industries in the long term as they 
adapt to changes, including a changing climate. The 
Basin Plan is the result of several years of research, 
analysis, and consultation with communities, water 
users, and water managers.

At the heart of the Basin Plan are sustainable 
diversion limits that require a reduction in the 
amount of water being taken for consumptive use. 
The Basin Plan also contains measures to ensure: 

 � coordination of water delivery to optimise 
environmental benefits

 � a consistent approach to water resource planning 
across the states

 � fair and efficient water trade

 � appropriate monitoring and evaluation

 � improvements in water quality 

The Basin Plan is adaptive and can be refined and 
updated with the knowledge gained from reviews 
and evaluations. The Basin Plan is also being 
implemented gradually over a long period to allow 
industries and communities time to adapt to change. 

While implementation of the Basin Plan is 
generally taking place according to schedule, 
there are still challenges ahead. These include 
the development of state water resource plans, 
developing smarter ways to manage and deliver 
water to optimise environmental outcomes, and 
monitoring the social, economic and environmental 
effects of the Basin Plan. Ultimately, the Australian 
and Basin state governments, industries and 
communities must continue to work together to 
achieve the outcome of a healthy working Basin 
and sustainable communities.

Burrinjuck Dam (photo by Brayden Dykes)
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THE YEAR IN REVIEW

 � New science, social and economic 
research and extensive community 
consultation was undertaken for the 
Northern Basin Review. This resulted 
in a proposal to reduce the water 
recovery target by 70 GL, provided 
governments commit to implementing 
a range of improvements to the way 
water is managed in the northern Basin

 � Basin governments have proposed 
37 projects in the southern Basin, 
designed to reduce water recovery 
while still achieving equivalent 
environmental outcomes

 � To limit the effects on communities, 
the government has continued to 
focus on water recovery through 
infrastructure projects rather than 
water purchases, which are now 
capped at 1,500 GL

 � After recognising delays in developing 
water resource plans, governments are 
improving processes to ensure they 
are completed by 2019

 � Increasing Aboriginal involvement 
in water resource planning 
and environmental watering is 
leading to better understanding 
and incorporation of Aboriginal 
knowledge and values

 � Modernising irrigation 
infrastructure continued to provide 
benefits to the irrigation sector 
and remains the preferred way to 
recover water for the environment

 � In 2015–16, $263 million was 
spent on modernising irrigation 
infrastructure, with more money 
committed for future projects

 � Some Basin communities continued 
to experience adverse economic 
effects from past water purchases

 � While water prices have risen with 
the implementation of the Basin 
Plan, seasonal conditions appear 
to be the most significant driver 
of water prices. For example, in 
2015–16 temporary water prices 
increased by between 71–94% 
from the previous year, primarily 
driven by dry conditions

 � More than 90 small and large 
businesses, local governments and 
other organisations received over 
$65 million in funding through the 
Murray–Darling Basin Economic 
Diversification Programme

 � Around 2,250 GL of environmental 
water was delivered to the Basin 
annual watering priorities. This 
included water that was re-used to 
benefit multiple priorities

 � Water holders worked together to 
maximise outcomes, with around 
86% of environmental water 
delivered in coordinated watering 
events 

 � While there were local successes 
for waterbirds and fish, waterbird 
numbers across the Basin remain 
historically low. It will take many 
years to see if continued local 
successes will be able to reverse 
the long-term decline in bird 
numbers across the Basin 

 � Low water availability and system 
constraints — including community 
concerns about flooding — meant 
that the Mid-Murrumbidgee 
Wetlands and Moira grass 
priorities did not receive enough 
environmental water

Working  
together

A healthy Basin 
environment

Basin communities 
and industries

(page 37)(page 25)(page 10)
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Basin Plan annual report 2015–168

Rainfall across the Murray–Darling Basin was highly variable during 2015–16. Conditions were drier than average 
across much of Victoria and South Australia, while the majority of New South Wales recorded average or above 
average rainfall. In Queensland, the rainfall was mostly average or below average. 

There was a distinct 
change to wetter 
conditions from May 
2016 across the entire 
Basin. Large parts of 
all states experienced 
above average rainfall, 
and parts of central 
NSW experienced the 
highest-ever recorded 
winter rainfall. 

Storage volumes in 
the northern and 
southern Basins for 
July 2015, June 2016 
and November 2016 
are shown in Figure 3. 
Higher rainfall in the 
winter and spring of 
2016 increased storage 
levels to 79% in the 
northern Basin and 85% 
in the southern Basin 
by November 2016.
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Total water diversions within the Basin fluctuate 
according to seasonal conditions. As shown in Figure 
4, surface water diversions dropped to a low of just 
over 4,000 gigalitres (GL) during the millennium 
drought in 2009, recovering to a peak of around 
11,000 GL in the wet years around 2013. During 
2015–16, with variable conditions across the Basin, 
surface water diversions totalled 8,600 GL.

Use of groundwater does not vary as much as 
surface water, reaching a peak of 1,800 GL during 
the drought, as availability of surface water declined. 
Following a low of 700 GL in 2011, groundwater 
extraction has gradually increased, to around 
1,500 GL in 2015–16.

Crop production and area irrigated are closely aligned 
with fluctuating weather conditions, with water 
availability the primary limiting factor determining 
the area and type of crops planted each year. 

Irrigated agriculture in the Basin includes a wide 
range of activities, including fruit and nuts, grapes, 
rice, cotton and dairy.

In 2014–15 (the most recently available data), the 
total area of irrigated agricultural production was 
over 1.4 million hectares. Since 2000, the irrigated 
area has corresponded closely with diversions. 
Irrigated area was at its lowest during the millennium 
drought, with peaks in the wet years of 2005–06 
and 2012–13. There was a variation of more than 
5,000 GL in the annual volume of water used between 
the wettest and driest years, see Figure 4.

The mix of crops grown also varies with water 
availability. Perennial crops such as grapes and 
fruit trees tend to maintain a relatively consistent 
level of water use, whereas annual crops such as 
rice and cotton will vary markedly in response to 
seasonal conditions.

Water diversions and crop production
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Working together 

Basin communities have a deep knowledge and 
understanding of their regions, as well as a 
strong interest in working towards a healthy and 
productive Murray–Darling Basin. Similarly, the 
Australian and Basin state governments have 
responsibilities to work together to implement 
a successful Basin Plan. This section provides an 
overview of how communities and governments 
are working together to implement key projects 
and improve the outcomes for people and the 
environment in the Basin. This includes reviewing 
and adapting the sustainable diversion limits in 
the Basin Plan.

Peanut farmers, St George

Snapshot 
 � New science, social and economic research and 

extensive community consultation was undertaken for 
the Northern Basin Review. This resulted in a proposal 
to reduce the water recovery target by 70 GL, provided 
governments commit to implementing a range of 
improvements to the way water is managed in the 
northern Basin.

 � Basin governments have proposed 37 projects in the 
southern Basin, designed to reduce water recovery 
while still achieving the equivalent environmental 
outcomes.

 � To limit the effects on communities, the government 
has continued to focus on water recovery through 
infrastructure projects rather than water purchases, 
which are now capped at 1,500 GL.

 � After recognising delays in developing water resource 
plans, governments are improving processes to ensure 
they are completed by 1 July 2019.

 � Ongoing collaborative efforts to address salinity meant 
that five-yearly salinity targets were met at all sites, 
except in the Lower Darling due to continued low flows.

 � Increasing Aboriginal involvement in water resource 
planning and environmental watering is leading to 
better understanding and incorporation of Aboriginal 
knowledge and values. 

 � In late 2016, the MDBA began a pilot of six Regional 
Engagement Officers in the Basin to strengthen 
engagement with regional communities.

Basin Plan annual report 2015–1610
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Implementing the Basin Plan
The key to sustainably managing water and 
implementing an adaptive Basin Plan is continual 
collaboration with governments, communities and 
industries across the Murray–Darling Basin.

Community consultation and engagement 
People who live in the Basin have great knowledge 
of their region. Basin governments work with 
communities to draw on local knowledge, experience 
and advice to implement the Basin Plan.

Connecting with communities is crucial to 
implementing the Basin Plan, and is most effectively 
done through engagement tailored to suit individual 
communities and key issues.

Groups and individuals with a wide variety of 
perspectives provide advice to governments and the 
MDBA on implementing the Basin Plan, primarily 
through advisory committees. The advice informs 
decisions that state and federal governments, the 
MDBA and the Commonwealth Environment Water 
Office make about water management activities. 

There are a number of advisory groups that provide 
advice and expertise to the MDBA on Aboriginal 
issues, environmental watering, water planning, 
and social, economic and environmental sciences. 
These include the Basin Community Committee, 
the Northern Basin Advisory Committee, Northern 
Basin Aboriginal Nations, and the Murray Lower 
Darling Rivers Indigenous Nations, and the Advisory 
Committee on Social, Economic and Environmental 
Sciences. State governments and the Commonwealth 
Environmental Water Office also have advisory 
groups to guide their activities. Throughout 2015–16 
these committees continued to provide an important 
link to the Basin’s communities. 

A highlight that has emerged from partnering with 
advisory groups is the Use-and-Occupancy Mapping 
project. Use-and-Occupancy Mapping can be used by 
Aboriginal people to advocate for the protection of 
land and water to meet cultural, social, environmental, 
spiritual and economic obligations. The project is also 
helping non-Aboriginal people to better understand 
Aboriginal people’s life on Country.

The MDBA and governments also use a variety 
of other approaches to engage with communities, 
including various forms of social media, newsletters, 
newspaper advertisements, and local radio. MDBA and 
governments also conducted one-on-one interviews 
and hosted community meetings. In 2015–16 around 
210 community meetings were held.

In 2016, the MDBA also initiated a pilot of regional 
engagement officers located in six Basin communities 
to provide residents with an easily-accessible 
representative of the MDBA.

Government collaboration
In addition to engaging with communities, the 
Australian and state governments work in partnership 
to implement the Basin Plan. Different agencies have 
different roles in implementation and so must work 
together to ensure they understand their responsibilities 
and coordinate their efforts, see page 12. 

Following adoption of the Basin Plan, governments 
established the Basin Plan Implementation 
Committee to oversee Basin Plan implementation 
activities. This committee plays a key role in ensuring 
collaborative implementation of the Basin Plan, 
including water resource planning, environmental 
watering priorities and monitoring and evaluation 
of the Basin Plan. The Committee is supported by 
a number of working groups that include Basin 
government officials and the MDBA working together 
to support Basin Plan delivery. 
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BASIN GOVERNMENT ROLES AND 
RESPONSIBILITIES

Government agencies from all Basin states and 
the Commonwealth are involved in implementing 
the Basin Plan. Each of these agencies has a 
different role and responsibility: 

Basin state agencies

The Basin states are responsible for developing 
water resource plans and long term watering 
plans; developing and implementing projects 
for the sustainable diversion limit adjustment; 
implementing the water trading rules; identifying 
local annual watering priorities; helping coordinate 
and deliver environmental water; and monitoring 
and reporting on their activities. 

Commonwealth Agencies

Department of Agriculture and Water Resources
The Department of Agriculture and Water 
Resources is responsible for recovering 
water through on and off farm infrastructure 
investment and water purchase, to achieve the 
sustainable diversion limits in the Plan. It will 
also fund projects for adjusting the sustainable 
diversion limit. 

Murray–Darling Basin Authority
The Murray–Darling Basin Authority (MDBA) 
prepared, implements and reviews the Basin Plan. 
The MDBA operates the River Murray system 
on behalf of partner governments and assists in 
coordinating environmental watering at a whole-
of-basin level. The MDBA also sets annual Basin-
wide watering priorities; works with the Basin 
states to make sure their water resource plans 
meet the requirements of the Plan and regulates 
water trading. 

Commonwealth Environmental Water Holder
The Commonwealth Environmental Water 
Holder (CEWH) manages water acquired by the 
Australian Government for the environment. The 
CEWH is the largest holder of environmental 
water in the Basin and takes a lead role in 
consulting and coordinating with state water 
holders, river operators, the MDBA, scientists, 
and local communities.

Australian Competition and Consumer Commission
The Australian Competition and Consumer 
Commission (ACCC) provides advice to the 
Australian Government water minister and the 
MDBA on the water market rules and water charge 
rules. The ACCC also regulates, monitors, and 
reports on compliance with the water charge rules.

Managing water  in the  Murray–Darling Basin…

WHO 
DOES 

WHAT?
Visit mdba.gov.au for 
more information and 
to order your free 
copy of Managing 
water in the Murray–
Darling Basin — who 
does what?

Basin Plan annual report 2015–1612
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Recovering water
Recovering water for the environment in the Murray–
Darling Basin is at the heart of securing a healthier 
and more sustainable Basin. To do this, sustainable 
diversion limits have been set — this is the annual 
average amount of water that can be taken from the 
Basin’s rivers for human use without compromising 
the long term health of Basin environments.

Recovering surface water
For surface water, the Basin Plan requires, on 
average, a reduction of 2,750 GL of water used 

for consumption annually across the Basin. 
This reduction is being achieved through the 
Australian Government’s water recovery programs 
administered by the Department of Agriculture and 
Water Resources, which involve investing in more 
efficient irrigation infrastructure and purchasing 
water entitlements on the open market. Water 
recovered is managed by environmental agencies, 
including the Commonwealth Environmental Water 
Holder, who actively manage the water to deliver 
environmental outcomes.

In April 2015, the Australian Government legislated 
that recovery through water purchase would be 

1,981 GL
1

2,750 GL
2

1,168 GL

602 GL

162 GL

49 GL

of

State projects

Water purchase
(Australian Government) 

Infrastructure
projects 
(Australian Government) 

Other sources 
(Australian Government) 

recovered

72%
of target

2013−14   69 %

2014−15   71%

Figure 5: Progress towards the 2019 surface water recovery target, as of 30 June 2016

Notes:

1  This figure is based on contracted water recovery and so includes commitments to acquire entitlements. As of 30 September 2016 total 
water recovery was 1,996 GL.

2  The recovery target could change due to sustainable diversion limit adjustment process and the northern Basin review.
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limited to a maximum of 1,500 GL. In 2015–16 the 
government continued to prioritise water recovery 
through investment in infrastructure. 

During 2015–16, 33 GL of water was recovered 
from irrigation efficiency projects, while 6 GL was 
recovered from water purchases. $263 million was 
spent on water recovery through infrastructure 
improvements and $40 million on water purchases. 
Infrastructure expenditure in 2015–16 was lower than 
in previous years due to delays in some projects. The 
Australian Government is projected to spend almost 
$2 billion over the next four years for on and off-farm 
infrastructure activities under the Sustainable Rural 
Water Use and Infrastructure Program and the South 
Australian River Murray Sustainability Program.

Over the life of the water recovery program through 
to 30 June 2016, 1,981 GL of water had been 
recovered from a combination of infrastructure 
investment, water purchase and other state 
government recovery activities. This equates to 72% 
of the water recovery target, see Figure 5. 

However, as a result of the Northern Basin 
Review and sustainable diversion limit adjustment 
mechanism, the 2,750 GL recovery target is likely 
to be reduced. The role of these mechanisms in 
changing the water recovery target are addressed 
later in this section.

Recovering of groundwater
A Basin-wide sustainable diversion limit of 3,334 
GL/y for groundwater resources was set in 2012. The 
Upper Condamine Alluvium is the only groundwater 
resource unit with a water recovery target, as the 
baseline diversions for all other areas were below 
their sustainable diversion limits. During 2015–16 a 
number of tenders for entitlement purchase were held 
in the Upper Condamine Alluvium, which recovered 
2.7 GL, or 6% of the 40.4 GL target.

Adapting the sustainable diversion limits
While the Basin Plan sets a new sustainable diversion 
limit, it also provides ways to review or adjust this 
limit (and therefore the amount of water that must be 
recovered) through the Northern Basin Review and the 
sustainable diversion limit adjustment mechanism. 

Northern Basin Review 
At the time the Basin Plan was made in 2012, it 
was acknowledged that more work was needed to 
improve the hydrological, environmental, social and 
economic knowledge base underpinning the Basin 
Plan in the northern Basin. Basin states therefore 
agreed to a review that would involve further work to 
assess whether the sustainable diversion limit for the 
northern Basin was appropriate.

A considerable volume of new research was 
undertaken and new information developed during 
the three year review that included wide consultation 
with northern Basin communities. The MDBA drew 
on expertise and experience in water, economics, 
the environment, natural resource management and 
agriculture to assess this research and information.

The MDBA weighed up research findings along with 
feedback from communities, industries and key 
representative groups to determine the implications 
of different sustainable diversion limit settings for the 
economic, social and environmental outcomes. The 
Northern Basin Review was completed during 2016 
and as a result the MDBA proposed reducing total water 
recovery in the northern Basin from 390 to 320 GL 
in November 2016, see Figure 6. This is on the basis 
that the Australian, New South Wales and Queensland 
governments commit to implementing certain measures 
(including the ‘toolkit’ measures described below) aimed 
at improving water management to enhance the use 
of environmental water.



Basin Plan annual report 2015–16 15

If the recommendation is adopted, an extra 
70 GL of water will be available for industries 
and communities, with limited reduction in the 
achievement of environmental outcomes.

At the time of finalising this report, the proposed 
Basin Plan amendment was undergoing a period of 

community consultation prior to being finalised, and 
the governments involved were holding discussions 
about implementing the toolkit measures. 

Further information on the Northern Basin Review is 
available on the MDBA website at www.mdba.gov.au.

Engagement with the northern Basin communities
Key stakeholders were involved in the Northern 
Basin Review from the beginning. From 2012, the 
MDBA held many meetings and talks with irrigators, 
floodplain graziers, conservation groups, local 
governments, natural resource management groups, 
Traditional Owners, state agencies and others. 
Community consultation also involved advice from 
formal committees and advisory groups, particularly 
the Northern Basin Advisory Committee and the 
Northern Basin Aboriginal Nations. 

In response to feedback that the MDBA needed 
to make more effort to engage directly with 
communities, the MDBA worked with the Northern 
Basin Advisory Committee to plan a series of 
meetings to connect better with northern Basin 
stakeholders. This resulted in a wide-ranging 
community engagement program throughout 2016 
which included many meetings on the Northern 
Basin Review in twenty towns and other locations. 
The majority of these meetings were attended by 
the Chief Executive of the MDBA and other members 
of the Authority, as well as senior technical staff 
and colleagues from state government agencies to 
ensure all the ‘key players’ were in the room. 

The Northern Basin Advisory Committee developed 
the concept of a ‘toolkit’ — which involves a range 
of actions it recommended should accompany 
water recovery to maximise environmental benefits 

and minimise economic impacts. There was 
also widespread support for these actions 
in the broader community. This feedback 
from communities helped inform the 
MDBA’s decision to recommend a number 
of key actions to assist with achieving 
environmental outcomes: 

 � protecting environmental flows

 � better targeting of water recovery 
improving management of environmental 
flows

 � addressing constraints to environmental 
water delivery in the Gwydir wetlands

 � mitigating cold water pollution

 � constructing fishways.

Case study
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Social
The proposed amendment means 
different things for different 
communities, with a wide range 
of views expressed during the 
review process – some which 
advocated for more water to be 
returned to the rivers, and others 
who believe that current water 
recovery was more than enough.

Environmental
The proposed amendment, 
coupled with ‘toolkit’ measures 
means environmental outcomes 
are almost equivalent to the 
 current Basin Plan.

Economic
No further water needs to  be 
recovered in many irrigation 
communities but some will feel 
further effects, especially in the 
Condamine-Balonne.

Figure 6: Proposed change to the northern Basin water recovery target

390 GL
Current 

Basin Plan 320 GLProposed
Based on a 
toolkit for 
improving water 
management

Sustainable diversion limit  
adjustment mechanism
When the Basin Plan was introduced in 2012, there 
was good information that was used to set the 
sustainable diversion limit in the southern Basin. 
However, there were still opportunities to find more 
efficient ways to use environmental water, which 
could provide opportunities to adjust the water 
recovery volume. 

Basin governments asked for the Basin Plan to 
include a mechanism by which sustainable diversion 
limit adjustments could be achieved through supply 
measures that allow equivalent environmental 
outcomes to be achieved using less water; or through 
efficiency measures that allow more water to be 
recovered for the environment with neutral or better 
social or economic impacts. The sustainable diversion 
limit adjustment mechanism provides an opportunity 
for the sustainable diversion limit to be adjusted in 

2017 up or down by no more than 5%, so long as 
environmental, social and economic outcomes are 
maintained or improved. 

The responsibility for developing and implementing 
the supply and efficiency measures rests with 
the Basin states and Australian governments 
respectively. They have until 2024 to complete 
these programs.

The focus of state governments to date has been 
on developing supply measure projects. However 
at the end of 2016 the Council of Australian 
Governments (COAG) requested the Murray–Darling 
Basin Ministerial Council provide a plan by April 
2017 setting out a credible and balanced pathway 
to implement the Basin Plan adjustment mechanism 
package, including efficiency, constraints and supply 
measures as agreed in the Basin Plan in 2012. 
Further information about these three types of 
measures are set out in the following sections. 
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Supply measures
Supply measures can be projects that make 
environmental watering more efficient, improve river 
management practices, or overcome physical barriers 
to delivering water in the system. Supply measures 
projects could potentially increase the sustainable 
division limit by up to 650 GL.

By June 2016, Basin states had submitted 37 projects 
for supply measures to the MDBA for preliminary 
assessment, see Figure 7. Some of these projects 
propose environmental works such as the construction 
of weirs and levees on the floodplain that can help 
to water hard to reach areas of the floodplain. Other 
projects involve alternative ways to manage the river 
system, for example by modifying the operation of 
large public dams, with six projects that focus on 
constraints relaxation. 

Basin states have until 30 June 2017 to submit 
additional projects.

For information about the supply measure projects, 
visit www.mdba.gov.au/basin-plan-roll-out/
sustainable-diversion-limits/sdl-adjustment-proposals

The MDBA’s role in the sustainable diversion limit 
adjustment process is to determine the size of the 
adjustment available from these projects. To do this, the 
MDBA uses modelling and an environmental assessment 
tool to assess how the combined projects affect river 
flows and environmental outcomes. During 2015–16, 
this work helped the states better understand the size 
of the adjustment available from their projects and how 
the projects will affect river flows and water availability, 
and provided information which can be used by the 
states to further refine their proposals. 

Efficiency measures
Efficiency measures could potentially achieve 
the ecological equivalent of an additional 450 GL 

reduction to the sustainable diversion limit. The 
Australian Government has set aside $1.6 billion for 
efficiency measure projects to improve the efficiency 
of water delivery systems, similar to the on and off-
farm infrastructure projects recovering water for the 
environment under the Sustainable Rural Water Use 
and Infrastructure Program. The program is managed 
by the Department of Agriculture and Water 
Resources and a pilot of the program is underway 
in South Australia. More information is available on 
the Department of Agriculture and Water Resources 
website at www.agriculture.gov.au

Addressing constraints
Development of water resources in the Murray–
Darling Basin has provided many social and economic 
benefits, but over time over-extraction and river 
regulation has led to a decline in the health of the 
riverine environment. A large part of the decline is 
due to the reduced number of overbank flows that 
connect rivers to their floodplains, cycle nutrients 
through the system and fill wetlands.

In order to restore some of these flows, and improve 
environmental outcomes, governments are looking at 
limitations to delivering environmental water. These 
limitations are known as ‘constraints’. In 2015–16, 
these constraints meant, that for the third year 
running, much needed environmental water was 
not delivered to the mid-Murrumbidgee wetlands, 
see page 43. A constraint in the River Murray 
below Yarrawonga also limited the ability to deliver 
environmental water to the Barmah-Millewa Forest 
during 2015–16.

The Constraints Management Strategy 2013–24 is 
a long-term strategy that looks at smarter ways 
to operate rivers to provide greater flexibility in 
the delivery of environmental water and enhance 
environmental outcomes. While there are multiple 
environmental and community benefits to relaxing 
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constraints, there are also community concerns that 
an increase in overbank flows may affect private 
property in some areas of the floodplain. A key 
element of the strategy is that any impacts arising 
from changes to river operations practices, including 
the delivery of environmental water, are mitigated. 

Since 2013 the MDBA has been working with 
Basin governments to investigate the possibility of 
addressing constraints in seven key focus areas: the 
Gwydir, Murrumbidgee, Goulburn, Lower Darling and 
three River Murray reaches – Hume–Yarrawonga, 
Yarrawonga–Wakool Junction and the River Murray in 
South Australia.

Supply measure business cases that address 
constraints in six of the seven key focus areas 
were submitted during 2015–16 and are now being 
considered as a part of the sustainable diversion 
limit adjustment mechanism. These business cases 
explored options to provide enhanced environmental 
benefits from increasing regulated flow limits 
to reinstate some of the small overbank events 
removed by river regulation. The business cases 
also identify what needs to be done so that this 
can be implemented without adverse impacts on 
landholders, and the risks and costs associated with 
the proposals. 

During 2017, Basin governments are expected to 
reach a final decision about which package of supply 
measures, efficiency measures and constraints 
projects will be implemented in the southern Basin.

In addition to adjusting SDLs and addressing 
constraints, water ministers have also requested that 
Basin officials investigate a wide range of activities 
to further enhance environmental outcomes. These 
measures include approaches such as carp control 
that are not directly associated with the sustainable 
diversion limit adjustment mechanism, but may have 
potential to improve Basin Plan outcomes.

Adapting groundwater sustainable diversion limits
At the time the Basin Plan was established, it was 
identified that there was a need to review the 
sustainable diversion limits of three groundwater 
areas. Following the review process MDBA has 
proposed amendments to the sustainable diversion 
limits for groundwater in these three areas:

 � Eastern Porous Rock (New South Wales)

 � Western Porous Rock (New South Wales)

 � Goulburn–Murray (Victoria).

The proposed changes from the three reviews and 
some other minor changes in South Australia would 
see the sustainable diversion limit for the extraction 
of the Basin’s groundwater increase from 3,334 GL 
per year to 3,494 GL per year. The increases in 
extraction limits will have minimal potential to impact 
on the environment. MDBA is currently consulting 
with communities on the proposed amendment.

Water resource planning
Water resource plans play an important role in 
achieving the aims of the Basin Plan, and build on 
existing state arrangements for water planning.

By June 2019 State government agencies must 
develop water resource plans for 36 catchment areas 
with set sustainable diversion limits. During 2016, 
the MDBA and the states identified that progress in 
developing the plans had been slower than expected 
and was falling behind schedule. To address this, they 
have developed a program that sets out how they 
will work together to develop and assess the plans 
up to 2019, and are considering options for further 
streamlining the process. As of end of June 2016, none 
of the 36 plans have been approved. Governments will 
need to prioritise work on these plans in 2017. 
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1. South east flows restoration project

2. Flows for the Future

3. South Australian Riverland 
Floodplain Integrated Infrastructure 
Program

4. Riverine recovery project

5. Chowilla floodplain TLM

6. South Australian Murray key focus 
area

7. Lindsay Island (Stage 1) Upper 
Lindsay Watercourse Enhancement 
TLM

8. Lindsay Island (Stage 2) Floodplain 
Management

9. Mulcra Island Environmental Flows 
TLM

10. SDL offsets in the lower Murray NSW

11. Wallpolla Island Floodplain 
Management

12. Hattah Lakes North Floodplain 
Management 

13. Hattah Lakes Environmental Flows 
TLM

14. Belsar-Yungera Floodplain 
Management

15. Burra Creek Floodplain Management

16. Vinifera Floodplain Management

17. Nyah Floodplain Management

18. Guttrum and Benwell Forests 
Environmental Works

19. Murray and Murrumbidgee Valley 
National Parks SDL Adjustment 
Supply Measure

20. Gunbower Forest TLM

21. Gunbower National Park 
Environmental Works

22. Flexible Rates of Fall in River Levels 
Downstream of Hume Dam

23. Koondrook-Perricoota Forest Flood 
Enhancement Works

24. Barmah–Millewa Forest 
environmental water allocation 

25. Goulburn key focus area

26. Yarrawonga to Wakool junction key 
focus area

27. Improved Regulation of the River 
Murray

28. Hume to Yarrawonga key focus area

29. Hume Dam airspace management 
and pre-release rules

30. 2011 Snowy Water Licence 
Schedule 4 Amendments to River 
Murray Increased Flows Call Out 
Provisions

31. Nimmie Caira Infrastructure 
Modifications 

32. Modernising Supply Systems for 
Effluent Creeks – Murrumbidgee 
River

33. Improved Flow Management Works 
at the Murrumbidgee River – Yanco 
Creek Offtake

34. Computer Aided River Management 
(CARM) Murrumbidgee

35. Murrumbidgee key focus area

36. Lower Darling key focus area

37. Structural and  operational changes 
at Menindee Lakes

Supply measure projects

Figure 7: Supply measure project proposals as of December 2016
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  Under the Basin Plan, water resource plans must 
consider a range of matters, including risks to 
economic and social uses of water resources, 
fish, birds and native vegetation, and the health 
of water dependent ecosystems, water quality, 
Aboriginal values, maintaining the integrity of 
groundwater aquifers and how environmental 
watering is planned. Each water resource plan 
must also set out local water planning rules for 
water users, how much water is allowed to be used 
in each year (the sustainable diversion limit), and 
how use will be measured and monitored.

During 2015–16, Queensland consulted with the 
MDBA on the Warrego–Nebine–Paroo plan. The final 
plan which was submitted in November 2016 was the 
first water resource plan to be brought forward for 
assessment. South Australia also has made significant 
progress on its three plans. In November 2016, 
South Australia submitted the draft Murray Region 
water resource plan to the MDBA for comment. The 
Australian Capital Territory continued to develop its 
plans and undertook public consultation. Victoria 
commenced consultation on its water resource plan 
areas through a comprehensive risk assessment 
process. New South Wales has formed a dedicated 
project management team for developing its plans. 

Aboriginal peoples engagement in water resource 
planning 
The Basin Plan provides opportunities for Aboriginal 
perspectives to be heard. The Basin Plan requires 
water resource plans to identify Aboriginal people’s 
objectives and outcomes based on their values and 
uses, and Aboriginal communities and organisations 
are to be included in developing water resource 
plans. Water planners are increasingly working with 
Aboriginal people and organisations including Murray 
Lower Darling Rivers Indigenous Nations (MLDRIN) 
and Northern Basin Aboriginal Nations (NBAN). 

Representatives of MLDRIN and NBAN meet twice 
a year to increase Aboriginal involvement in water 
planning, develop cross-cultural relationships and 
support networking across Basin Aboriginal Nations. 

State governments also have a number of initiatives 
to improve engagement of Aboriginal people in water 
resource planning, including partnerships that directly 
engage with Traditional Owners in the respective 
water resource areas. The value of these partnerships 
is gaining national recognition, as demonstrated 
through the 2015 Australasian River prize awarded 
to the Ngarrindjeri Nation for their innovative and 
integrated approach to water management. This 
has led to several positive outcomes. For example, 
working groups have been established to discuss and 
improve Aboriginal involvement across state borders 
— acknowledging that Aboriginal Nation boundaries 
do not align with state borders, see page 21. 

As part of the preparation of the Warrego–Paroo–
Nebine water resource plan, NBAN delegates advised 
the Queensland government on appropriate cultural 
protocols, meeting locations and how to get people 
involved in developing the water resource plan. This 
approach helped provide Aboriginal people with 
culturally safe opportunities to understand and have 
input to the water resource plan and improve cross-
cultural relationships.

Another example is the important relationships that 
MLDRIN has built with the Australian Capital Territory, 
South Australian and Victorian government agencies. 
Agencies in these states have used the Aboriginal 
Waterways Assessment methodology, developed 
under the Basin Plan, as a way to develop effective 
partnerships with Traditional Owners. The Aboriginal 
Waterways Assessment methodology records and 
describes the cultural health of sites important to 
Traditional Owners. In 2016–17, the Aboriginal 
Waterways Assessment methodology will be rolled 
out in Queensland.
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Respectful involvement of Indigenous communities
Water is the lifeblood of the Aboriginal nations of 
Australia. Aboriginal communities possess a deep 
spiritual and cultural connection with their lands and 
waters and the health of these environments is key 
to their personal health and wellbeing. Respectful 
involvement of Aboriginal communities is key to 
ensuring an adaptive and inclusive Basin Plan.

An unhealthy Basin is one which is detrimental to 
the lives of all communities, particularly Aboriginal 
communities living along rivers and wetlands. It is 
therefore essential that a holistic and collaborative 
approach is taken to address issues within the 
Murray–Darling Basin.

Through an initiative of the South Australian 
government, representatives of nine Aboriginal 
Nations from South Australia, New South Wales and 
Victoria and other community representatives met 

in April 2016 to collaborate and share information 
on water management and use.

During the workshop Aboriginal Nations resolved that 
they need additional support to properly engage in 
water planning and management, and for planning 
to be focused on a holistic one-river approach and 
done in a culturally appropriate way to build a better 
future for the Basin. Attendees also highlighted 
that planning needs to be led by Nations and that 
traditional boundaries and cultural connections 
between Nations should be properly recognised, as 
these do not necessarily align with state boundaries.

As result of the workshop, the South Australian 
Department of Environment, Water and Natural 
Resources in conjunction with Aboriginal Nations 
is proposing the use of a country-based planning 
approach to help establish collaborative and 
adaptive partnerships with Aboriginal Nations in 
water resource planning and management.

Case study

South Australia Aboriginal Nations Water 
Workshop (photo by Jodie Kirkbride)
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Maintaining water quality
Protecting water quality is fundamental to both 
river health and human health. It sustains riverine 
ecological processes that support native animals and 
plants and health of the wetlands. Maintaining water 
quality is also vital for farming, industries, human 
consumption and recreation as well as for our cultural 
and spiritual needs. 

Basin governments and the MDBA have a long history 
of working together to manage water quality and 
salinity issues. This includes managing flows to reduce 
salinity levels and operating salt interception schemes 
that divert saline groundwater away from the river. 

The Basin Plan builds on this work by setting targets 
and objectives to protect water quality for people and 
livestock, as well as for the Basin’s rivers, wetlands 
and floodplains. The Basin Plan also requires water 
managers to consider water quality targets when 
making decisions about environmental watering and 
running the river. 

Salinity management 
Salinity management is 
one of the most significant 
challenges facing the 
Murray–Darling Basin 
and water users. While 
salt occurs naturally in 
the Basin’s landscape, 
activities such as irrigation 
development and land 
clearing can cause it to 
concentrate in certain 
parts of the landscape. If 
it is not managed properly 
salt can reduce crop yields 
and impact on the Basin’s 
waterways and aquatic 

life. High salinity levels were observed in the lower 
Murray during the 1960s, 1970s and through until the 
mid-1990s. High salinity levels meant that water was 
considered to be of marginal quality for farming and 
for drinking at Morgan in South Australia. In response 
governments developed long-term strategies, which 
included adopting a target of keeping salinity below 
800 EC for 95% of the time at Morgan. 

To continue to manage salinity in the Basin for 
the next 15 years, a new strategy, Basin Salinity 
Management 2030, was developed and approved 
by the Ministerial Council in November 2015. The 
strategy builds on earlier strategies and complements 
the objectives of the Basin Plan by supporting 
the obligations related to salinity targets for flow 
management. As shown in Figure 8, strategic actions 
by governments on salinity have contributed to 
greatly improved outcomes over time. 

The Basin Plan includes a salt export objective to 
ensure that salt is flushed at a sufficient rate into 
the Southern Ocean from the River Murray system, 

Figure 8: River Murray salinity at Morgan and impact of management strategies
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indicatively estimated at two million tonnes per 
year. Due to low inflows into the River Murray 
system over the last three years (July 2013 – June 
2016), it has not been possible to export that much 
salt over the barrages. 

A range of factors can influence how much salt is 
exported each year. Extended droughts and periods of 
below average inflows into the River Murray System 
may not be adequate to flush two million tonnes of 
salt while maintaining salt concentration in the river 
at acceptable levels, however the salt export would 
have been less without the increased flows resulting 
from the Basin Plan. 

During periods of low flows the prevention of salt 
entering the river is more important than exporting 
salt out to the ocean. In 2015–16, the operation of 
salt interception schemes helped protect the river 
from salinity by preventing about 525,000 tonnes of 
salt reaching the river and riverine landscapes. 

During 2015–16, salinity levels of the River Murray 
upstream of Murray Bridge have been low and 
the long-term Basin salinity target at Morgan was 
achieved for the seventh year in a row. Maintaining 
the low river salinities has delivered economic 
benefits for landholders, communities and industries 
as well as improving the Basin environment.

The Basin Plan includes monitoring salinity levels 
daily at five reporting sites. Results for July 2011–
June 2016, see Table 1, show that the salinity target 
values were achieved at four of the five sites — 
Murray Bridge, Morgan, Lock 6 and Milang. Over the 
reporting period, the salinity at the Burtundy site was 
above the target for 32% of days. This was due to 
low flows in the lower Darling River, downstream of 
Menindee Lakes, for the third year in a row, resulting 
in a peak salinity of 1,764 EC in May 2016. The lack 
of water available from Menindee Lakes made it 
difficult to manage salinity in the lower Darling River.

Table 1: Five yearly average salinity results 2011–16 
— achievement of targets

Reporting site Target value 
(EC µS/cm)

Achievement 
of target

River Murray at 
Murray Bridge 830 
River Murray at 
Morgan 800 
River Murray Lock 6 580 
Darling River at 
Burtundy 830 O
Lower Lakes at 
Milang 1,000 

* EC > 800 µS/cm is marginal for drinking, EC > 1,600 

µS/cm is brackish, EC > 4,800 µS/cm is saline

Blue green algal bloom and blackwater events
Between February and June 2016, blue-green 
algae bloomed along the River Murray. The 
bloom was caused by a species that had not 
previously been recorded in the River Murray. 
It first appeared in Lake Hume and then spread 
over 1,700 km to Lock 9 near the South Australian 
border. The reason for the bloom is not fully 
understood but higher than average temperatures 
are thought to have contributed. 

Algal blooms often are best managed at a local level 
but with large scale blooms, such as during 2016, 
cooperative arrangements were triggered via the 
Murray Regional Algal Coordinating Committee. 

Very little can be done to control an algal bloom 
once it is established extensively. Flushing the 
river by increasing water flows can sometimes help 
disperse a bloom — if the water is available. During 
this bloom, the River Murray was run as high as 
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practicable with the hope of breaking up the bloom 
but unfortunately this strategy did not work. With 
the arrival of colder temperatures in June the bloom 
began to decline and was gone by July. 

It is not possible to completely eliminate the risk of 
algal blooms — they are a natural event, made worse 
by inappropriate land management, and will happen 
from time to time even in a well-managed system. 
However, a coordinated, long-term approach to 
managing water quality provides the best opportunity 
to minimise adverse events.

The change to much wetter conditions in spring 
2016 and associated floods, also brought 
challenges such as the emergence of blackwater. 
The flood waters mobilised large amounts of 

organic matter, such as leaves and wood, from the 
forest floor and floodplain. The decaying organic 
matter resulted in low dissolved oxygen levels in 
the water and blackwater.

In most cases it is not possible to dilute the 
blackwater. However, MDBA works closely with 
state agencies and environmental water holders to 
monitor events and identify opportunities as they 
arise. Opportunities include looking at whether 
better quality water can be delivered to affected 
areas to create local refuges with increased 
oxygen levels.

For more information about salinity and water quality 
management in the Basin visit www.mdba.gov.au

Bourke, New South Wales

Tapas Biswas (MDBA) and Chris Davey (MDFRC) monitoring Darling river water quality at Burtundy,  
New South Wales
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Bourke, New South Wales

Over three million people depend on the 
water resources of the Murray–Darling Basin. 
As well as supporting people, the Basin 
is home to a wide range of industries but 
particularly agriculture. The gross value of 
agricultural production in Basin in 2014–15 
was $20.6 billion and 46% of Australia’s 
irrigated agricultural production came from 
the Basin. Understanding how elements of 
the Basin Plan, including water recovery, 
investment in water infrastructure and the 
operation of water markets, affect people 
and industries is essential in having an 
adaptive and sustainable Basin Plan.

Snapshot 
 � Modernising irrigation infrastructure continued to provide 

benefits to the irrigation sector and remains the preferred 
way to recover water for the environment.

 � In 2015–16, $263 million was spent on modernising 
irrigation infrastructure, with more money committed for 
future projects.

 � Some Basin communities continued to experience 
significant adverse economic effects from past water 
purchases.

 � While water prices have risen with the implementation 
of the Basin Plan, seasonal conditions appear to be the 
most significant driver of water prices. For example, in 
2015–16 temporary water prices increased between 
71–94% from the previous year, primarily driven by dry 
conditions. 

 � More than 90 small and large businesses, local 
governments and other organisations received over  
$65 million in funding through the Murray–Darling Basin 
Economic Diversification Programme.

Basin communities and industries
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Water recovery and communities
As mentioned earlier in this report, the proposed 
amendment from the Northern Basin Review process 
and the sustainable diversion adjustment mechanism 
process have the potential to change the Basin-wide 
surface water recovery target. 

The proposal to amend the Basin Plan to reduce the 
northern Basin recovery target by 70 GL was based on 
three years of additional economic and environmental 
research and analysis. During 2015–16, the Northern 
Basin Review teased apart the social and economic 
effects of different levels of environmental water 
recovery from other factors that are, and have been, 
driving changes in northern Basin communities. This 
research focused on small-scale community modelling 
in the cotton and floodplain grazing industries in 
particular. Unique economic modelling was produced to 
investigate economic impacts of the Basin Plan across 
a range of communities.

In some of the 21 communities studied, the analysis 
highlighted that factors other than the Basin Plan were 
the most prominent drivers of change, such as longer 
term trends in agriculture that reduce farm labour due 
to mechanisation and other productivity improvements. 
In others, the timing and pace of water recovery was 
seen as a significant issue. For example, the purchase of 
large parcels of water over very short periods of time 
was found to have longer-term effects as businesses 
take two to five years to adjust to the changes.

In a small number of communities however, it was 
identified that the implementation of the Basin Plan 
was having a significant impact on the economy and 
social structure. The research for the Northern Basin 
Review indicated that the proposed amendment could 
save jobs in irrigation-dependent communities, while 
still achieving environmental outcomes close to those 
expected under the current recovery target.

The MDBA also recommended that governments 
consider providing assistance to the most affected 
communities to help them adjust to the proposed 
changes, especially Dirranbandi and Warren. 

The Australian Government has set up a taskforce to 
look at the best way to recover the remaining water 
in the northern Basin in ways that minimises the 
impact on communities.

In the southern Basin, the sustainable diversion 
limit adjustment mechanism process could result in 
changes to the total surface water recovery target, 
and is specifically designed to improve the social, 
economic, and environmental outcomes from the 
Basin Plan.

The net effect of these two opportunities to amend 
the Basin Plan and the size of the remaining water 
recovery task will not be known until late in 2017.

Water recovery and infrastructure
In 2015–16 irrigation farmers and their communities 
benefited from large scale investment under the Basin 
Plan to upgrade and modernise water infrastructure 
both on-farm and off-farm. As shown in Figure 9, the 
majority of expenditure on water recovery in 2015 
and 2016 occurred through infrastructure efficiencies, 
rather than water purchases.

In addition to water recovery, the modernisation of the 
irrigation networks and on-farm irrigation infrastructure 
also contributes to long-term sustainability by: 

 � enabling existing irrigation farmers to adopt 
more efficient irrigation and farming practices, 
leading to significantly greater productivity and 
diversification in cropping opportunities.

 � positioning irrigation networks for future investment 
in new crops and with new technologies.
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Community-level social and economic analysis
The social and economic analysis undertaken 
as part of the Northern Basin Review was 
developed at a community level. It is the 
first time such detailed information has been 
compiled for individual communities.

Changes in irrigated production and employment 
were the key factors used to describe effects 
from recovering water for each community. This 
analysis was supplemented by studies on the 
benefits that recovered water might present for 
floodplain graziers and Aboriginal people. 

To estimate the effects of water recovery in the 
21 communities examined, it was necessary to 
identify all the different changes affecting each 
community. To do this, the MDBA held extensive 
consultations with town and farm businesses, 
individuals, community groups, industry 
organisations, and governments. This enabled 
the MDBA to assess the consequences of water 
recovery within the context of other factors 
affecting each community.

The work highlighted that the effects of 
recovering water for the environment differ 
from community to community. They can be 
influenced by changes in the volume, location or 
type of entitlements recovered, and whether the 
recovery is through infrastructure investment or 
purchase, as well as timing and pace of recovery. 

Overall, the analysis concluded there would 
be around 650 fewer jobs under the current 
Basin Plan in the most affected northern 
communities, but also found that other factors 
have already contributed to 1,400 fewer jobs 
in these communities over the past 15 years. 
This led to the proposal to reduce the northern 
Basin recovery target and thereby lessen the 
Basin Plan impacts by around 200 jobs.

Overall, the study showed that in 
communities where there is less reliance 
on irrigation, the effects were difficult to 
distinguish from other drivers of change. 
However, in some smaller, irrigation-
dependent communities the effects are more 
noticeable, even against the backdrop of the 
other changes affecting those communities.

While the social and economic analysis was 
initially undertaken to inform the Authority’s 
review of the sustainable diversion limits 
for the northern Basin, it has started to have 
broader benefits. For example, the information 
that has been generated can assist communities 
to understand and respond to the multiple 
pressures they face.

The insights gained from this approach to social 
and economic assessments is now helping shape 
the approach to similar work elsewhere in the 
Basin and will contribute to the 2017 evaluation 
of Basin Plan implementation.

Case study
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Off-farm irrigation networks
In 2015–16 the modernisation of irrigation 
networks across the Basin continued with 
upgrades, installation of automated systems and 
reconfiguration and replacement of existing open 
channels with pipelines. Demand for the new 
funding round for off-farm upgrades was strong. 
As one example, the Australian Government 
committed funding to off-farm projects, investing 
$250 million in the Private Irrigation Infrastructure 
Operators Program in southern NSW. Projects in 
this program include enhancements to the Hay and 

Goodnight irrigation districts, to upgrade outdated, 
inefficient and ineffective systems. More detail on 
these projects can be found on the website of the 
Department of Agriculture and Water Resources: 
www.agriculture.gov.au/water/mdb/programmes/
nsw/piiop-nsw. 

The Goulburn–Murray Connections Project Stage 2 
in Victoria is the largest network modernisation 
project under the Sustainable Rural Water Use and 
Infrastructure Program. When the project is completed 
in around 2020, the Australian Government will have 
invested almost $1 billion in it.

Across the Basin over 
10,000 individual 
irrigators are benefitting 
from these improvements 
to water delivery systems. 
These benefits include 
more efficient water 
delivery to the farm 
and in-field applications 
leading to flow on benefits 
to farmers through better 
use of available water, 
better crop production 
and ultimately, increased 
farmer revenue.

One example of network 
upgrades benefitting 
farmers is the Trangie-
Nevertire upgrade in the 
Macquarie Valley of NSW, 
which helps farmers to 
continue irrigating in 
periods of low allocation, 
see page 29. 
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Figure 9: Australian Government water recovery in 2015–2016 focused on 
infrastructure projects*

*Notes: 

1.  The purchase and infrastructure expenditure corresponds to settlement and infrastructure milestone 
payment dates and therefore do not align with the reported water volumes for that financial year. 

2.  Infrastructure expenditure includes all SRWUIP expenditure in the Murray–Darling Basin and SA River 
Murray Sustainability Program funding ($120 million efficiency and purchase component). Note that 
some infrastructure expenditure relates to projects that do not recover gap bridging water.

3.  Water Smart Australia water recovery of 2.4 GL has been excluded as it is not possible to identify 
the portion of project funding that achieved this recovery.

Cotton crop
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Trangie–Nevertire Irrigation Scheme — network 
modernisation
The modernisation of the Trangie-Nevertire 
Irrigation Scheme, implemented from 2011–2015, 
has been hailed as a success, returning almost  
30 GL of water to the environment and giving an 
aging irrigation scheme a viable future. 

Background

The Trangie-Nevertire Irrigation Scheme in the 
Macquarie Valley, NSW, has been operating 
since 1971. At its peak it had over 66 members 
irrigating 17,000 hectares on over 100 properties. 
Up until 2002–03 allocations had averaged 
90%, but dropped to around 10% through 
the millennium drought. The scheme’s aging 
infrastructure had transmission losses that meant 
that in times of low allocation no water could 
reach farms. By 2009, network members agreed 
that the long-term viability of the scheme was at 
risk and they applied for Australian Government 
funding to modernise and rationalise the network.

The project

The modernisation project aimed to generate water 
savings by reducing water loss through seepage 
and evaporation in the scheme. The Australian 
Government invested $115 million over four years, 
from 2011 to 2015, to complete works including:

 � reducing the open channel length by 97 km, 
and modernising the remaining 143 kms by 
reshaping and relining the channels

 � installing a 230 km piped stock and domestic 
scheme delivering water to 102 properties

 � upgrading on-farm irrigation infrastructure on 
20 farms, including installing new sprinkler 
technology, water storages, metering, and 
moisture and water monitoring equipment

 � decommissioning channels to 18 properties, 
which received assistance to transition from 
irrigation to grazing and dryland farming.

Outcomes

Overall, the project provided 30 GL (or 40% of 
the original water entitlements) to the Australian 
Government as environmental water for the 
Macquarie catchment. 

The upgrade significantly reduced water losses 
and improved water delivery efficiency by nearly 
half (from around 65–93%). Previously, at least 
20 GL had been necessary to begin to operate the 
irrigation network, and after the project pumping 
of water could begin with just 4 GL. This means 
farmers are now able to irrigate crops in low 
allocation years where it was not possible before. 
Additional water will be also be available for 
crops despite the reduction in water entitlements, 
as irrigators have retained a share of the water 
savings and delivery efficiency has significantly 
improved. By reducing the risks around water 
availability, the project has created opportunities 
for additional crop production, which improves the 
profitability and sustainability of farm businesses.

To view the full final project report, released in 
2016, from the Trangie-Nevertire Board, visit 
http://agriculture.gov.au/SiteCollectionDocuments/
water/trangie-nevertire-final-project-report.pdf

Case study

Cotton crop
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On-farm infrastructure programs
On-farm infrastructure programs also improve 
the capacity of irrigators and their communities 
to adjust to the complex array of challenges they 
face. More than 2,000 projects across the Basin 
are helping individual farmers modernise and 
improve their on-farm water use efficiency. These 
programs fund a diverse range of works, including 
development of more efficient and automated 
irrigation layouts, upgrading and reconfiguring 
on-farm storages and irrigation delivery systems 
— thereby improving productivity and freeing up 
additional water to expand production or sell on the 
open market. 

During 2015–16 a further funding round of the 
Australian Government’s Sustainable Rural Water 
Use and Infrastructure Program were contracted 
through a number of programs in each state of the 
Basin, including:

 � On Farm Irrigation Efficiency Program which in 
2015–16 committed more 
than $82 million to new 
on-ground works. The total 
program investment under 
this program is $553 million.

 � Queensland Healthy 
Headwaters Water Use 
Efficiency rounds 9 and 10 
brought the total funding 
under this program to $110 
million. 

 � Sustaining the Basin: 
Irrigated Farm Modernisation 
program (NSW) delivered 
$3.4 million in 2015–16, 
bringing total expenditure to 
nearly $69 million. 

Benefits and results from modernisation  
process
With almost half the off-farm and on-farm 
infrastructure upgrade projects now complete, 
irrigators are beginning to report on the benefits 
of these changes for their business operations and 
on their wellbeing more generally. For example, the 
University of Canberra’s Regional Wellbeing Survey 
collects information from people throughout rural 
and regional Australia, including irrigation farmers in 
the Basin. In 2015, 833 irrigators living in the Basin 
provided responses to questions about off-farm and 
on-farm infrastructure improvements in the Regional 
Wellbeing Survey. 

The views of irrigators about the effects of off-farm 
works were mixed, noting that the irrigation network 
modernisation works were not completed at the time 
of the survey. 

The results nevertheless provided a number of 
insights into irrigator perceptions of infrastructure 

Positive or neutral impact on farm productivity

Positive or neutral impact on their farm enterprise overall

Positive impact on the timing of water delivery to their farm

Increase in the ef�ciency of water use on-farm

Negative impact on cost of water delivery

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 10: Irrigator perceptions of infrastructure improvements measured 
through the Regional Wellbeing Survey
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improvements, which Figure 10 shows that irrigator 
perceptions were largely positive or neutral but with 
some perceptions that there had been a negative 
impact on costs of water delivery. It is expected 
that the preliminary results from the 2016 Regional 
Wellbeing Survey due in March of 2017 will shed 
more light on the reasons for increased costs of water 
delivery in some regions.

In relation to on-farm programs, the Regional 
Wellbeing Survey results showed that over half 
of grant recipients upgraded 60% or more of their 
irrigated area, compared with only 28% of irrigators 
who upgraded without the benefit of a Sustainable 
Rural Water Use and Infrastructure Program grant. 
In addition:

 � 70% of grant recipients reported they used local 
contractors to undertake the upgrade work

 � 86% reported that the modernisation had 
a positive impact on their farm enterprise 
overall and 79% reported a positive impact on 
farm productivity

 � 55% of grant recipients reported increased 
flexibility of production following the upgrades

 � 26% of grant recipients reported they had 
increased the area they irrigated following the 
upgrades (compared with 12% for farms that had 
not invested in their irrigation efficiency), and 36% 
reported they had found new markets for their 
farm produce.

Over the last three years the MDBA has conducted 
in-depth interviews with over 100 farmers in 
the southern Basin about the changes they have 
experienced since the introduction of water 
reforms associated with the Basin Plan. In these 
interviews most farmers receiving government 
support for their infrastructure upgrades reported 
that their business had experienced a net increase 

in productivity after the upgrade, as the program 
arrangements allowed farmers to keep a proportion 
of the water savings. Other benefits cited included 
changes in work practices that improve work–life 
balance and allow greater control over farming 
operations, improved business opportunities such as 
crop diversification and multiple cropping, and the 
ability to irrigate with lower announced allocations. 
For more information about water programs 
associated with the Basin Plan, visit agriculture.gov.
au/water/mdb/programmes.

Irrigator’s perspective of the infrastructure upgrade program 

For many irrigators, these upgrades made a critical 
difference to the viability of their enterprises. For 
example, an irrigator in the South Australian Riverland 
who grows a mixture of crops, including wine 
grapes, on their family farm, describes the benefits 
gained from participating in Australian Government 
infrastructure upgrade programs. 

‘It [the infrastructure upgrade programs] has put 
me in a position now, and my family, that we can 
continue to farm with some potential of making 
a decent profit. I’ve been in Round 1 and Round 
3 of the 3IP [Australian Government-funded 
program]. I put all of the money back into the 
property. It went towards purchasing a property, 
and a brand new irrigation system—all drip, all 
variable speed drives with pumps. I’ve now used 
funding from the third round of the 3IP to install 
state-of-the-art controllers.

So basically the 3IP Project allowed me to do 
this redevelopment, increase my production area 
and introduce water saving technologies that I 
would otherwise not be able to afford.

Without the 3IP funding, I’d have to put up 
with the old system. Essentially because of the 
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irrigation upgrades, I’ve doubled my production 
area. It has also allowed me to shift away from 
wine grapes and put in a higher value crop. The 
3IP has allowed me to think positively rather 
than just go from one year to the next, hoping 
that we don’t have a water crisis.’

 Wine grape producer, South Australia, Riverland 

Key sources for our socio-economic evaluation 
Northern Basin Review: the MDBA used a new 
modelling approach to distinguish between the likely 
effects of the Basin Plan and long-term trends in 
communities. This work was constantly checked and 
reworked with community input as part of the process. 

Regional and industry profiles: the MDBA is drawing 
on existing data to develop an understanding of the 
economic and socio-demographic changes occurring in 
the Basin over the long term, and more recently due 
to the Basin Plan.

University of Canberra Wellbeing Survey: the 
MDBA continues to use the University of Canberra’s 
Regional Wellbeing Survey to gain insights into 
what is happening in Basin communities. The survey 
collects information from people throughout rural and 
regional Australia, including irrigation farmers in the 
Murray–Darling Basin.

ABARES Farm Survey: ABARES has been conducting 
annual surveys of irrigators in the Murray–Darling 
Basin since 2006–07.

MDBA face-to-face interviews: from 2014–16 the 
MDBA undertook 120 in-depth interviews with Basin 
farmers and community members. These interviews 
revealed many insights about how people were 
managing change in the Basin, and the information 
has informed a number of case studies in this report.

Water markets
Water markets provide irrigators with an important 
tool for managing long-term risks. Water markets 
allow water to flow to where it can be used most 
productively and provide greater options for 
irrigators. This is particularly valuable as different 
users have to manage the water demands of annual 
crops, permanent plantings and the environment. 
Markets have helped irrigators to manage their 
business risk and adjust their operations in response 
to prevailing conditions and opportunities as well as 
availability of water.

Improving confidence and information in  
water markets
Given the importance of water markets help 
to manage the transition to the Basin Plan, the 
states, irrigation networks and relevant Australian 
Government agencies have increased the amount 
and type of water market information available to 
the public. In addition, major water brokers continue 
to expand their provision of general and tailored 
price and allocation commentary to the water 
market. This supports informed decision making in 
the water market.

Improvements to access to water market information 
in 2015–16 included:

 � improving the Barmah Choke balance information 
on the MDBA website

 � improving information showing the available trade 
volume for the Murrumbidgee inter-valley trade 
accounts on the Water NSW website

 � updating existing online links to trade information 
following advice from states and irrigation 
infrastructure operators.
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The MDBA continues to work closely with all states 
on trade issues to improve compliance with the water 
trading rules, including through aspects of their water 
resource plans. 

Water trading patterns differ across industries
The ABARES farm survey helps to illustrate some 
important developments in farm-level water trading 
over the long-term. Some of these developments 
are shaping the social and economic conditions in 
the Basin. For example, the survey shows that a 
higher proportion of dairy farmers have sold water 
entitlements than farmers in other industries, in both 
the pre- and post-Basin Plan periods, see Figure 11.

According to a recent report commissioned by the 
Goulburn-Murray Irrigation District (GMID) Water 
Leadership Forum, the sale of permanent water 

entitlements led dairy farmers to become increasingly 
reliant on sourcing water through the temporary 
trade market. The report indicates that the GMID 
dairy sector now normally uses 60% more water 
than its farmers own. The ABARES survey backs 
this up. The ABARES survey finds that water use in 
a season depends on a range of factors including 
temporary water allocations, the price of water on 
the temporary market, the price of fodder and feed 
grains, and weather conditions. ABARES attributes the 
increase in dairy farmers buying temporary water in 
2012–13 and 2013–14 to their significant sales of 
permanent water access entitlement sales since 2007. 
This represented a significant change in the farmers’ 
business models and risk management strategies. 

Research by MDBA found that water trading provided 
farmers with access to capital which allowed them 

Basin States
Basin States administer  

water rights  
in order to distribute  

available water.

Entitlement trade
The sale of all or a proportion  

of these shares.
The new owners holds this  

indefinitely until they  
choose to sell.

Allocation trade
The sale of all or part of an allocation 

within that water year.
Basin states have different carryover 
provisions which allow water to be 
carried over to the following year.  
These provisions vary markedly  

between states.

Trading rules
The rules complement state trading rules and aim to remove unnecessary barriers to trade, 

increase transparency of information and improve confidence in the market.
Improving market information and allowing freer trade give more options to irrigators over 

both the short and longer-term.

How is water traded?

Water  
allocations

Water allocations are the volume of  
water available to use (under a water access 

entitlement) in a given season.
Water allocations are declared by the states,  

based on seasonal availability. These  
can be increased during the year  

to full allocation.

Water access  
entitlements

Water access entitlements provide 
exclusive access to ongoing shares of 

water available in a system.
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to expand or develop their 
enterprises. This strategy has 
been adopted by farmers across 
different sectors in addition to 
dairy, such as horticulture and 
rice, see Figure 11. Water trading 
offers farmers advantages but it 
also comes with risks.

The expansion of water markets 
and Australian Government 
recovery of water entitlements 
under the Basin Plan has led to 
a very different supply-demand 
balance in water markets of 
the southern connected system 
compared with 5–10 years ago. 
Recently completed research suggests the recovery 
of water entitlements has increased the price of 
water in the allocation market by between $9 
and $31 per megalitre (ML), depending on current 
water availability (Aither 2016). This is comparable 
to the results of ABARES’ recent model of the 
southern Murray–Darling Basin water market, which 
estimated an increase in the average allocation price 
of around $25/ML between 2012–13 and 2013–14 
(ABARES 2016). Given the temporary water price 
fluctuated by as much as $400/ML between 2004 
and 2016 the effect of seasonal conditions, and not 
water recovery, appears to be the most significant 
driver of water prices. 

Other demand and supply factors that affect the 
temporary water market include changing demand 
for agricultural production, such as the expansion of 
nut production, changes in state carryover policies, 
and seasonal water availability. This has meant that 
irrigators who rely on the temporary trade market 
for some of their irrigation water now face a very 
different risk profile for their business compared with 
5–10 years ago.

Inter-regional trade in water also has  
important effects
Water markets provide opportunities for irrigators to 
respond to changes in industry developments, including 
changes in demand. One example is the expansion of 
perennial horticulture, particularly nut crops in the 
lower Murray region. For example, almonds have been 
delivering strong returns for growers in Australia for 
more than a decade. Many participants in this growing 
agricultural sector rely on temporary water markets 
to sustain new plantings. In the past three years, there 
has been a steady increase in net allocation trade into 
the lower Murray region, in line with the expansion of 
area under perennial horticulture in the region. Without 
access to efficient water markets, this expansion would 
not have been possible. 

The investment required to establish orchards is 
positive for local communities. However, some people 
interviewed by the MDBA, including almond growers 
themselves, expressed concerns for those regions and 
sectors perceived to be ‘losing’ water through trading. 
Dairy farmers in the Goulburn Valley have also 
expressed their concerns about the flow-on effects 
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Figure 11: Proportion of farms selling water entitlements, 2006–07 to 2014–15

*Notes: Water trading data for cotton farms are not available for 2011–12 and 2012–13
Source: ABARES Murray–Darling Basin Irrigation Survey
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to the local economy if large volumes of water are 
traded out of their area. 

Additionally, the increasing demand for water in the 
lower Murray region may present a risk for system 
delivery. Water managers have identified that 
increased demand from the region during sustained 
periods of hot weather can lead to delivery shortfalls 

in the region, due to upstream capacity constraints. 
These risks to water availability may constrain further 
expansion of horticulture in the region. 

The MDBA is carrying out ongoing work in the New 
South Wales and Victorian lower Murray region 
to study the impact of the perennial horticulture 
expansion in more detail.

Water prices across 2015–16 
Water allocation prices are influenced by both 
supply and demand factors. A range of external 
and government analysis has shown that while no 
single factor determines allocation price, seasonal 
water availability conditions are clearly the biggest 
determinant. Figure 12 shows the relationship between 
seasonal water availability and allocation price. 

Factors affecting supply include allocations, rainfall, 
trade barriers, state water planning rules — such as 
carryover policies — and environmental entitlement 
purchases. Factors affecting demand include the risk 
management strategies adopted by irrigators and 
crop changes such as the expansion of the cotton 
and nut industry in the southern Basin, 
which increase demand and allocation 
prices when water availability is low. These 
other non-seasonal drivers are important 
to understand how the market may change 
through time. Analysis undertaken by 
ABARES of the southern Murray–Darling 
Basin water allocation market — Lessons 
from the water market: The southern 
Murray–Darling Basin water allocation 
market 2000–01 to 2015–16 captures 
the importance of seasonal conditions in 
driving prices in water markets over the 
2015–16 period. 
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Figure 12: Comparing the January temporary water price to 
allocation level in the Murrumbidgee

The 2015–16 water year is an example of how true 
this is. Allocation prices across the southern Basin 
during 2015–16 were the highest since the end 
of the millennium drought during 2009–10, rising 
from between 71%–94% across the Basin between 
2014–15 and 2015–16. This largely reflected 
dry conditions and lower allocations. From July–
November 2016, the price for water allocations 
in the southern Basin dropped to below $100/ML. 
Again, this was in response to significantly higher 
allocations following the widespread rains during 
the August to November period. The response of 
the market to changing water availability shows the 
market is operating efficiently to deliver water in 
response to changing conditions.

Hume Dam
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Socio-economic benefits of 
environmental watering
The rivers and associated natural environments of 
the Murray–Darling Basin are also important social 
and economic assets to the communities in the Basin, 
supporting local economies and sense of wellbeing. The 
environmental flows provided by the Basin Plan deliver 
improvements for Basin communities through improved 
water quality, see page 22, and improvements in the 
river ecology to support industries like commercial 
and recreational fishing and eco-tourism, or other 
recreational activities such as camping.

For many people the benefits of healthier rivers and 
wetlands, for example sense of place, psychological 
wellbeing and local identity, are the most important 
outcomes. While these effects are difficult to quantify 
interviews conducted by the MDBA point to their 
importance for people living in riverside communities.

‘If I go back say 30 years on the Lachlan, I think 
that the environmental flow management has 
actually been a positive thing now compared 
to then. We had periods where I can certainly 
remember no water flowing through the Lachlan. 
Admittedly, we’re not in drought currently, but 
two years ago we pretty much were. So, we’re 
seeing better fish life, better bird life actually 
along the rivers. Even on our pump sites. That’s 
noticeable, even the workers that have worked 
with me here for the last 20 years – they 
comment on it.’ 
 Irrigator, Lachlan

An example of the flow on benefits of environmental 
watering for industry is shown through the 
development of tourism in Renmark, which is a 
major regional centre in South Australia. Renmark 
was Australia’s first irrigation settlement and 

remains highly dependent on irrigated agriculture 
with wine grapes and citrus the main crops grown. 
Over the past two decades this dependence has left 
the town exposed to a range of changes within these 
agricultural industries. These have included a high 
Australian dollar, low water availability during the 
millennium drought and low farm gate prices for 
wine grapes. 

River-based tourism in Renmark is growing, 
with the town developing accommodation 
and recreational services for a range of 
tourists. Tourism operators have reported that 
environmental watering is underpinning this 
development by providing confidence to invest in 
tourism businesses that depend on the health of 
the Riverland and its wetlands. 

This investment has led to tourism in the region 
growing year-on-year since 2011. Last year tourists 
spent $148 million in the Riverland and the tourism 
industry has become a major employer in the region 
with 700 people directly employed. The growth in 
tourism has supported food and beverage businesses, 
including wineries and a brewery that are adding 
value to the locally produced food and wine. 

‘I just think overall that’s given a level of 
confidence for people to invest more in river-
based tourism. I think had things continued 
… the way things were going at the end 
of the millennium drought and without the 
water reforms leading for more water for the 
environment I don’t think there would be the 
level of confidence to invest in new business. So, 
overall I think we’re seeing diversification in our 
economy in this region as a result of the Basin 
Plan, and diversification, you’d appreciate, away 
from purely irrigation into other enterprises that 
don’t extract water from the river.’ 
 Tourism Operator, Renmark
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The river systems of the Murray–Darling 
Basin provide a range of unique natural 
environments. As well as many significant 
waterways, there are over 30,000 wetlands 
in the Basin, including 16 internationally 
significant Ramsar sites. A healthy Basin 
environment will support a diverse range of 
bird, fish and plant species. Basin health is also 
important for people, providing recreational 
benefits for communities, as well as water of 
a quality suitable for irrigation and domestic 
use. This section provides an overview of how 
governments are working together to maximise 
the benefits of environmental watering and 
improve the health of the Basin environment. 

Snapshot 
 � Around 2,250 GL of environmental water was delivered to 
the Basin annual watering priorities. This included water 
that was re-used to benefit multiple priorities.

 � Water holders worked together to maximise outcomes 
from environmental watering, with around 86% of 
environmental water delivered in coordinated watering 
events.

 � While there were local successes for waterbirds and fish, 
waterbird numbers across the Basin remain historically 
low. It will take many years to see if continued local 
successes will be able to reverse the long-term decline in 
bird numbers across the Basin.

 � Low water availability and system constraints — including 
community concerns about flooding — meant that the Mid-
Murrumbidgee Wetlands and Moira grass priorities did not 
receive enough environmental water.

Tidbinbilla River

A healthy Basin environment

Basin Plan annual report 2015–16 37



Basin Plan annual report 2015–1638

Basin-wide environmental watering
The Basin Plan takes a whole-of-system approach to 
managing environmental water. The approach includes 
long-term planning, as well as setting annual watering 
priorities to respond to the particular conditions 
each year. The MDBA prepared a five-year Basin-
wide environmental watering strategy during 2014 
and develops Basin-wide watering priorities each 
year. The Basin states are responsible for developing 
long-term watering plans and setting catchment 
level annual watering priorities for their own water 
resource plan areas.

Basin-wide environmental watering strategy
The Basin-wide environmental watering strategy sets 
out the long-term whole-of-system outcomes that 
are expected under the Basin Plan. The strategy also 
describes how governments and communities can 
work together to achieve these outcomes.

The outcomes set out in the Basin-wide strategy will 
be used to evaluate success and help improve the 
way environmental water is managed. The strategy 
will also be reviewed over time to respond to new 
knowledge and changing circumstances. 

State long-term watering plans
To complement the Basin-wide environmental 
watering strategy, Basin governments are developing 
long-term watering plans for water resource plan 
areas. The long-term watering plans will guide 
environmental watering at a catchment scale, and 
complement the Basin-wide environmental watering 
strategy. The development of long-term watering 
plans represents the next important step in improving 
coordination of environmental water management.

During 2015–16, long-term watering plans 
were prepared by South Australia, Victoria and 

Queensland, covering the South Australian River 
Murray, all of northern Victoria, and the Paroo, 
Warrego and Nebine catchments in Queensland, 
respectively. New South Wales began work on 
long-term watering plans for the Gwydir and 
Macquarie-Castlereagh water resource plan areas, 
and the Australian Capital Territory also undertook 
preparatory work on its long-term watering plan. 

Preparing annual watering priorities
Each year the MDBA collaborates with the 
Australian Government and state environmental 
water managers to prepare Basin-wide annual 
environmental watering priorities. The purpose of 
the annual priorities is to help water managers to 
make decisions about delivering environmental 
water and guide better outcomes at the Basin scale.

The priorities are set taking into account recent 
seasonal conditions, past outcomes of watering 
actions, likely water availability and each state’s 
watering priorities. The priorities are also guided 
by the objectives of the Basin-wide environmental 
watering strategy.

Each year the MDBA improves how the priorities 
are prepared, in response to new knowledge 
and adaptive management. During 2015–16, the 
MDBA improved how it determines the resource 
availability scenario (a combination of the need 
for water and its availability) by using more 
rigorous data about catchment condition. Work 
has also commenced to assess whether multi-
year priorities could help to achieve the Basin 
outcomes. The MDBA is also working to identify 
scenarios where environmental outcomes 
may also result in complementary social and 
economic outcomes. 

During 2015–16, discussions began with the 
Murray Lower Darling Rivers Indigenous Nations 
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environmental outcomes of the water event, including 
for plant species of cultural significance.

Basin watering priorities in 2015–16
There were 11 priorities for 2015–16, including four 
Basin-wide priorities, that included flow variability 
and longitudinal connectivity, as well as seven 
specific priorities, see Figure 13.
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and the Northern Basin Aboriginal Nations 
on how the MDBA can integrate Aboriginal 
perspectives on environmental watering into  
the annual environmental watering priorities over 
time. This work will continue to occur in  
the 2016–17 water year. 

Local input to environmental watering 
Water holders and managers are 
increasingly drawing on the knowledge 
of local communities to identify 
watering priorities and improve the 
outcomes of environmental watering. 
Local people are also assisting with 
monitoring the effects of watering.

One example of this can be found in 
the Tar-Ru Lands near Wentworth, 
NSW. In 2015–16, 1 GL was delivered 
to the Carrs, Capitts and Bunberoo 
Creeks system and wetlands on Tar-Ru 
Lands through a collaborative effort 
between the Tar-Ru Lands Board of 
Management representing the Maraura 
Barkindji people, the Commonwealth 
Environmental Water Office, Murray–
Darling Wetlands Working Group, New 
South Wales and South Australian 
state agencies, Moorna Station and the 
Nature Conservancy.

This was the first environmental 
watering of this system in a decade and 
it helped to build local experience in 
managing environmental watering. This 
watering is expected to help increase 
the population and health of waterbirds, 
the southern bell frog and river red 
gums. The local Aboriginal community 
are involved in helping to monitor the 

Figure 13: Environmental watering in 2015–16 to meet Basin-wide 
priorities
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Delivering water to priorities
Basin states, the Commonwealth Environmental 
Water Holder and the MDBA worked together to 
deliver 2,250 GL of environmental water to the 
annual watering priorities during 2015–16. The water 
delivered includes return flows (parcels of water 
delivered at multiple downstream sites) and a small 
amount of planned environmental water.

The majority of the water was used for increasing 
flow variability and longitudinal connectivity, and 
maintaining waterbird habitat. Maintaining flow 
variability and longitudinal connectivity will assist 
in protecting and maintaining the condition of refuge 
areas (places where birds can survive during the 
drought). Figure 14 shows the different types of flow 
that make up the flow regime. 

Outcomes for fish, birds and vegetation were 
improved by aligning watering with biological cues 
and topping up (or piggybacking) existing flows with 
environmental water. Water that drained back into 
the rivers following watering events was also re-used 
for other priorities downstream. 

Collaboration between governments to combine 
their water holdings, coordinate watering events 
and reuse water is important for achieving better 
environmental outcomes. Collaboration is even more 
critical in dry times, when it can be difficult to meet 
watering priorities. During 2015–16, 86% of all the 
environmental water used in the Murray–Darling 
Basin was in combined watering events. 

In the mid-Murrumbidgee, low water availability 
and community concerns about flooding of private 
property meant that some important flows were 
not able to be delivered to the Mid-Murrumbidgee 
Wetlands in 2015–16. The shift to wetter conditions 
later in 2016 meant the wetlands received water. 

Environmental water was also used to help 
maintain the condition of Moira grass in the 
Barmah-Millewa Forest. However, only part of the 
Moira grass could be watered due to low water 
availability and operational delivery constraints 
limiting flows to 15,000 ML/day in the River Murray 
below Yarrawonga. These two examples highlight 
the importance of long-term water planning and 
addressing constraints to ensure environmental 
water can be delivered as efficiently and effectively 
as possible. See page 17 for more information about 
addressing constraints.

At the end of the river system, positive benefits 
were achieved for the Lower Lakes. These included 
improving the condition of vegetation on the fringes 
of the lakes, and aiding native fish movement.

Hattah Lakes water management structure
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The flow regime and its connection to 
river ecology 

The flow regime of rivers and streams is often 
categorised into the following components, each 
of which is important to ecosystem health and 
maintaining ecological functions and processes. 

Overbank flows connect the river to the floodplains 
and wetlands. These flows provide opportunities 
for fish and invertebrates to move out of the river 
channel to forage and reproduce. Overbank flows 
provide habitat and food for bird breeding.

Bankfull flows are the larger flow events that fill the 
river channel and may inundate channel benches, 
the riparian zone, anabranches and low parts of 
the floodplain. They are important for the water-
dependent ecosystem surrounding the floodplain. 
These flows also provide opportunities for birds to 
breed and allow fish to move.

Freshes are small-to-medium flow events that 
inundate benches or small anabranches, but stay 
in the river channel. They are generally relatively 
short in duration (i.e. a few days to a month). These 
flows replenish soil water for riparian vegetation, 
maintain in-stream habitats and cycle nutrients 
between parts of the river channel.

Base flows are an important component of the 
flow regime — they maintain aquatic habitat for 
fish, plants and invertebrates. Base flows comprise 
long-term seasonal flows which provide drought 
refuge during dry periods and contribute to nutrient 
dilution during wet periods or after a flood event. 

Longitudinal and lateral connectivity support 
ecological processes that are dependent on 
hydrologic connectivity: both longitudinally, 
along rivers; and laterally, between rivers and 
their floodplains and wetlands. The maintenance 
of natural patterns of longitudinal and lateral 
connectivity is essential to the viability of 
populations of many riverine species.

Overbank flows

Bankfull flows

Low-lying 
floodplains

In-stream Fringing Low-lying
floodplains

Freshes

Base flows

Wetland

Bench

Wetland/floodplain
habitat connectivity

River channel
habitat connectivity

Figure 14: A river cross-section showing components of a flow regime
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Outcomes for watering priorities
This section briefly describes outcomes for each 
of the 11 watering priorities for 2015–16, and the 
volume of water delivered to each priority. The 
volumes include ‘overlaps’ where environmental 
water contributed to meeting multiple priorities. 
For example, water that was primarily delivered to 
meet the flow variability and connectivity priority 
also provided benefits for the native fish habitat and 
movement priority. 

1. Basin-wide flow variability and connectivity 

Around 1,500 GL of environmental water was used 
to enhance the connectivity of rivers and increase 
flow variability throughout the Basin. This included 
return flows, (i.e. water that passed through a site or 
wetland, and was used for environmental benefits 
further downstream). The water provided many 
benefits, including protecting and maintaining the 
ecological condition of critical refuge areas. 

In the northern Basin, this priority included providing 
environmental flows to enhance natural flows in the 
Macquarie Marshes, and to maintain resilience for fish 
and vegetation in the Gwydir, Condamine, Moonie and 
Border rivers. These flows also enhanced connectivity 
through the Darling to the Menindee Lakes. In the 
southern Basin, the water provided benefits at multiple 
locations, including the Barmah–Millewa Forest, and in 
the Coorong, Lower Lakes and Murray Mouth.

2.  River Murray weir pool variation (Euston to 
Blanchetown)

Careful management of weir pools by raising and 
lowering water levels at particular times can help 
mimic the naturally variable flows that would 
have occurred in the past. In 2015–16, weir pool 
management activities were used to create spring 
flushes and localised inundation, and to maintain 
base flows, including for the Lindsay-Wallpolla 

Islands area. Weir raising combined with river 
flows and pumping also enable environmental 
water to be delivered to Lake Wallawalla. These 
activities provided benefits for fish and vegetation 
through enabled wetland inundation, reinstating 
faster and slow moving habitat for fish and 
supporting connectivity.

3. Coorong, Lower Lakes and Murray Mouth

Around 900 GL of environmental water flowed 
through to the end of the River Murray system 
during 2015–16. Much of the water that reached 
the Coorong, Lower Lakes and Murray Mouth was 
delivered to meet the Basin-wide flow variability 
and connectivity priority, and provided benefits 
throughout the River Murray system. The water 
helped improve water quality and contributed to 
meeting the Basin Plan salinity targets at Morgan and 
the Lower Lakes, see page 22.

The water was also used to maintain freshwater 
flows into the Coorong, aid native fish movement 
and improve the condition of vegetation fringing 
the Lower Lakes. Fish monitoring showed the total 
number of species present in the region was similar 
to previous years, and there was a high number 
of juvenile fish, indicating strong recruitment and 
survival. However, total fish abundance was lower 
than previous years.

The delivery of environmental flows in winter also 
helped fish migrate hundreds of kilometres upstream 
to breed.

4. Basin-wide in-stream and riparian vegetation 

In-stream and riparian or ‘river-edge’ vegetation 
of the rivers throughout the Murray–Darling Basin 
is vital to the functioning of riverine ecosystems. 
Around 560 GL of environmental water contributed 
to improving the condition of these areas and 
replenishing seedbanks.
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Outcomes in the Macquarie Marshes illustrate 
that watering to improve vegetation condition 
can have positive effects for fish and waterbirds 
as well. In the Great Cumbung Swamp at the end 
of the Lachlan River, environmental watering 
replenished common reedbeds and river red 
gum woodlands. This led to thousands of 
waterbirds, including straw-necked ibis and 
yellow-billed spoonbills, gathering in the swamp 
to forage and breed. 

5. Mid-Murrumbidgee Wetlands 

A volume of 57 GL of water was delivered in the 
Mid-Murrumbidgee Wetlands. However, ongoing 
community concerns about the potential for 
watering to cause flooding of private property 
meant the volume delivered was much less than 
planned. Monitoring showed that the watering 
still provided benefits for vegetation, fish, frogs 
and waterbirds, including increased abundance of 
flathead gudgeons and Murray–Darling rainbow fish, 
high numbers of grey teals and black winged stilts. 

The wetter conditions in winter 2016 provided much 
needed water to the wetlands and may alleviate the 
need to prioritise the site again in 2017–18.

6. Macquarie Marshes 

Around 55 GL of environmental water was released in 
the Macquarie River to improve connectivity, reaching 
the marshes and maintaining some critical vegetation 
habitat. This year’s effort builds on the previous year, 
and has resulted in restoration of the reed beds and 
the congregation of colonial nesting birds.

7. Moira grass at the Barmah–Millewa Forest 

Environmental water delivered downstream for the 
River Murray as a whole (343 GL) also supported 
watering of Moira grass (which received an additional 
60 GL) and colonial nesting birds (which received an 
additional 27 GL) in the Barmah-Millewa Forest.

Fish movements through fishways 
The southern Murray–Darling Basin provides 
important habitats for a number of fish species, and 
the Coorong and Lower Lakes support 43 different 
fish species. This represents more than 50% of the 
fish species found within the Basin.

Water regulation structures built along rivers, 
including weirs and dams block fish movement, 
preventing fish from migrating along the river, 
breeding and carrying out their natural life cycle. 
This has led to the need to build effective fish 
bypasses or fishways to restore fish passage along 
the River Murray. The MDBA began the Sea to Hume 
fish passage project in 2001. As part of the project, 
15 fishways were installed and this is assisting the 
Coorong, Lower Lakes and Murray Mouth Recovery 
project to ensure that each barrage has at least one 
fishway by 2017. 

Historically high catches of congolli, common galaxias 
and the eel-like pouched lamprey were recorded 
following an environmental water event in winter 
2015 in the Coorong, Lower Lakes and Murray Mouth.

One microchipped pouched lamprey was monitored 
travelling almost 900 km upstream. Like salmon, 
pouched lamprey need to migrate upstream from sea 
water to spawn. This once locally common species 
has become locally rare due to its migratory paths 
being blocked. Improvements in their numbers and 
movement are encouraging. 

The environmental watering was a coordinated effort, 
delivered by the Commonwealth Environmental 
Water Holder, the South Australian Government and 
the MDBA on behalf of The Living Murray initiative.

Case study
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8.  Basin-wide waterbird habitat and future 
population recovery 

Around 167 GL of environmental water was used to 
protect significant waterbird sites across the Basin. 
The emphasis was on maintaining the condition of 
bird refuges. 

Due to the dry conditions of 2015–16, there were 
limited opportunities to support bird breeding. In 
the Barmah–Millewa Forest, 27 GL of watering was 
used to maintain water levels for colonial nesting 
birds to complete their nesting cycle, including 
up to 14% of the world’s endangered Australasian 
bittern population, see page 45. Wetter conditions 
during winter provided an opportunity to use water 
to enhance breeding opportunities for birds in the 
Macquarie Marshes. 

While localised bird breeding events were a positive 
outcome of the annual watering program, the total 
number of waterbirds across the Basin declined 
further, and similar to the previous year, waterbird 
breeding was at an all-time low. It will take many 
years to see if continued successes at the local and 
regional scales will be able to reverse the long-term 
decline in bird numbers across the Basin. 

9. Basin-wide native fish habitat and movement 

Over 157 GL of environmental water delivered during 
2015–16 contributed to improving fish habitat and 
movement, with 45 GL of the water directly targeting 
this priority.

In the Gunbower Forest, tens of thousands of 
native fish were recorded moving from the River 
Murray back into Gunbower Creek, while in the 
Hattah Lakes, environmental flows encouraged 
golden perch to move back into the River Murray. 
In the Barmah–Millewa Forest, large-bodied 
native fish, including Murray cod and golden 
and silver perch spawned. In the northern Basin, 

Multiple year benefits of watering in the 
Macquarie Marshes 
The Macquarie Marshes is an internationally-
recognised Ramsar wetland and one of the largest 
freshwater wetlands in the Murray–Darling Basin. 
The Macquarie Marshes include large areas of reed 
beds, water couch, and river red gum forests and 
woodlands, which provide important breeding habitat 
for many species of colonial-nesting waterbirds.

During 2015–16, environmental water was used to 
assist the recovery of several reed bed areas that 
were burnt during the very dry years of 2014, 2015 
and 2016. 

Since the return to wetter conditions during the 
winter and spring of 2016, several waterbird 
colonies have been observed with birds nesting, 
including within the previously burnt areas. This has 
demonstrated the importance of delivering water 
to maintain the condition of wetlands during the 
dry times, ready for when wet conditions return. 
However, it is important to remember that this is 
a localised success. Successful breeding events will 
need to occur over many years and at multiple 
locations to redress the long-term decline in 
waterbird numbers. 

Of course, environmental watering provides benefits 
to the whole wetland ecosystem, and the watering 
events through the dry years of 2014 and 2015 
also benefited many other species. The New South 
Wales Office of Environment and Heritage and 
landholder monitoring undertaken throughout the 
system detected a range of frogs, waterbirds such 
as the Australasian bittern, bats, and vegetation 
communities benefitting from the flows. 

Case study
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Moira grass watering priority in the Barmah–
Millewa Forest 
Watering to maintain the condition and range of Moira 
grass in the Barmah-Millewa Forest was a Basin-wide 
watering priority in 2015–16. In spring, governments 
were able to augment existing flows to increase the 
duration and extent of a watering event. This action 
was designed to build upon a successful watering of the 
forest two years earlier.

The delivery was restricted by the current regulated 
release limit of 15,000 ML/d from Yarrawonga Weir. This 
limit prevents delivery of larger volumes of water to 
the Barmah–Millewa Forest, which would be required to 
achieve optimum inundation of Moira grass. In 2015–16, 
only 20% of the forest was able to be inundated. The 
benefits of relaxing the delivery constraint, as well as 
other constraints across the Basin, are being assessed 
through a Constraints Management Strategy, and the 
constraint projects being developed by Basin states, 
as part of the sustainable diversion limit adjustment 
mechanism, see page 16. 

Despite the constraint, monitoring detected growth of 
the Moira grass, with some flowering and replenishment 

of the seedbank. The water was delivered as part of a 
multi-site watering action along the River Murray. About 
80% of the water that reached the floodplain returned 
to the river enriched with food and carbon to provide 
further benefits downstream as an important food source 
for fish, yabbies and other river animals. The New South 
Wales Office of Environment and Heritage, the Victorian 
Environmental Water Holder, the Commonwealth 
Environmental Water Office and the MDBA, on behalf of 
The Living Murray initiative, coordinated the delivery of 
the environmental water. This included 343 GL from the 
Commonwealth Environmental Water Holder and 60 GL 
from joint governments.

Following observations of waterbirds breeding in the 
Barmah–Millewa Forest there was a small follow-up 
environmental watering in the 2015–16 summer. Basin 
governments delivered an additional 27 GL to extend the 
watering and support the breeding of more than 1000 
waterbirds. The environmental water helped waterbirds 
complete breeding cycles, so that the chicks could 
survive and successfully fledge. The monitoring also 
found a significant proportion (around 14%) of the global 
population of the endangered Australasian bitterns 
inhabiting and breeding in the forest.

Case study
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Recording fish stock near Mungindi

Learning about fish 
Each year Basin governments and scientists learn more 
about the conditions required to trigger fish spawning, 
and are using this information to guide future watering. 
For example, silver perch and golden perch larvae 
were detected in the River Murray this year following 
environmental watering. However, spawning does not 
occur every time a similar flow cue is provided. This 
suggests that other environmental factors may be in 
play. Monitoring the outcomes of watering events and 
collecting data over many years will help improve 
knowledge about the conditions required for spawning 
so watering strategies can be adapted accordingly. 

As with natural flooding, environmental water also 
contributes to carp breeding. While carp continue to 
make up the largest biomass of fish species in the Basin, 
governments are considering ways to reduce the carp 
population and ensure the benefits of environmental 
water for native fish are maximised.

environmental watering in the Macquarie and 
Condamine rivers supported connectivity and 
enhanced native fish movement.

10. Northern Basin fish refuges

More than 60 GL of environmental water was 
delivered to support the long-term recovery of native 
fish populations by protecting drought refuges and 
supporting connectivity in the northern Basin. The 
water helped maintain important populations of silver 
perch in the Border, Warrego, Condamine and Gwydir 
catchments by supporting recruitment and aiding fish 
movement and dispersal.

In the Lower Balonne, water managers used 
environmental water to replenish waterholes and 
provide connectivity between waterholes. The flows 
were timed to coincide with the breeding season of 

many native fish species and provided opportunities 
for fish to spawn. 

11. Silver perch

Over 900 GL of environmental water, including water 
that was re-used at multiple locations, was delivered 
in response to this silver perch priority. This water 
resulted in benefits for silver perch throughout the 
Murray–Darling Basin. In the southern Basin, silver 
perch benefitted from watering in the Edward–
Wakool, mid-Murray, and Murrumbidgee rivers. 
Monitoring showed that silver perch passed through 
almost all locks of the River Murray. Monitoring in the 
Edward–Wakool system indicated a 10-fold increase 
in silver perch recruitment compared with the 
2014–15 year. In the mid–Murray, silver perch were 
detected spawning in October and November 2015.

Kiewa River
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Looking ahead
Throughout 2017 MDBA will continue to work 
constructively with the Australian and state 
governments, industries, Traditional Owners and 
communities to achieve the outcomes of a healthy 
working Basin and sustainable communities. 

During 2017, the Basin Plan may be amended 
following the proposal to reduce the water recovery 
target in the northern Basin by 70 GL and increase 
the sustainable diversion limits for three groundwater 
areas. The sustainable diversion limit adjustment 
will also be finalised in the southern Basin, including 
consideration of constraints that may be limiting 
the best use of environmental water. Together, these 
measures offer opportunities to minimise adverse 
effects on Basin industries and communities while 
maintaining good environmental outcomes.

In 2017 the pace of water resource planning will also 
increase, supported by a streamlining of the process. 
Basin governments and MDBA will need to work hard 
to ensure all 36 water resource plans are in place by 
the end of 2019.

Adaptive management is a foundational principle 
of the Basin Plan. The Basin Plan has built-

in mechanisms for adaptive management to 
check progress and to adjust implementation if 
objectives can be achieved a better way. These 
mechanisms draw on input from local communities, 
new knowledge and feedback from reviews and 
monitoring and evaluation activities. 

During 2017, the MDBA will undertake an interim 
evaluation of the social, economic and environmental 
effectiveness of the first five years of Basin Plan 
implementation. The evaluation will look at whether 
implementation is on track and whether the outcomes 
to date are as expected during this transition phase. 
It will assess whether additional work is required 
to achieve the Basin Plan’s aim, and guide the 
remaining implementation activities. Feedback 
from communities, farmers, local government and 
recreational water users will be used to build a 
stronger understanding of the effects of the Basin 
Plan on communities, and enable the MDBA and Basin 
state governments to be more responsive to local 
knowledge and needs. A more detailed evaluation of 
the Basin Plan will occur in 2020.

In addition, the Productivity Commission will 
conduct an inquiry on the effectiveness of the 
implementation of the Basin Plan and water 
resource plans during 2018.

Kiewa River
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TOWARDS 2026
The timeline shows key dates for implementing the Basin Plan as Australian and Basin state governments work 

towards full implementation by 2024 followed by a review in 2026.

*   Subject to amending the  
Basin Plan

**  Environmental water recovery 
for initial 'bridging the gap' 
commitment is completed

2015

2016

2017

2019

2020

2021

2022

2023

2024

2025

2026

Review of Basin environmental 
watering strategy

Roll out of the 
Aboriginal Cultural 

Flows Health Indicator

Adjustment of 
sustainable diversion 

limit determined

All state water 
resource plans revised 
in line with Basin Plan

Sustainable diversion 
limits come into effect

Northern Basin Review completed

Initial environmental water 
recovery complete**

Completion of ‘supply’ and 
‘efficiency’ measures for 
the sustainable diversion 

limit adjustment

Five yearly review of 
environmental watering 
plan, water quality and 

salinity targets

Five yearly report 
on the effectiveness 

of the Basin Plan 
published

Five yearly report on the effectiveness 
of the Basin Plan published*

Five yearly review of environmental 
watering plan, water quality and 
salinity targets

Interim evaluation 
of Basin Plan

Long-term state 
environmental watering 
plans published

2018 Productivity Commission 
inquiry complete

Review of Basin Plan

Completion of agreed 
constraints measures

Basin Plan annual report 2015–1648
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ABARES 2016 
agriculture.gov.au/abares/publications/display?url=http://143.188.17.20/anrdl/DAFFService/display.php?fid=pb_smdwm_d9aawr20161202.xml

Aither 2016 
rirdc.infoservices.com.au/items/16007

MDBA publications 
mdba.gov.au/publications/all-publications

Northern Basin Review 
mdba.gov.au/sites/default/files/pubs/Northern-basin-review-report-FINAL.pdf

The Murray–Darling Basin Regional Economic Diversification Programme  
investment.infrastructure.gov.au/funding/MDBREDP/index.aspx

The University of Canberra, regional wellbeing survey 
canberra.edu.au/research/faculty-research-centres/ceraph/regional-wellbeing/survey-results

Basin government water management agencies

Commonwealth Environmental Water Holder  
environment.gov.au/water/cewo

Department of Agriculture and Water Resources 
agriculture.gov.au

ACT Environment and Planning Directorate 
environment.act.gov.au

New South Wales Department of Primary Industries Water 
water.nsw.gov.au

New South Wales Office of Environment and Heritage 
environment.nsw.gov.au/environmentalwater/water-for-environment

Queensland Department of Natural Resources and Mines 
dnrm.qld.gov.au/water

South Australian Department of Environment, Water and Natural Resources 
environment.sa.gov.au/Home

Victorian Department of Environment, Land, Water and Planning 
delwp.vic.gov.au

Victorian Environmental Water Holder 
vewh.vic.gov.au

More information

http://agriculture.gov.au/abares/publications/display?url=http://143.188.17.20/anrdl/DAFFService/display.php?fid=pb_smdwm_d9aawr20161202.xml
http://rirdc.infoservices.com.au/items/16007
http://mdba.gov.au/publications/all-publications
http://mdba.gov.au/sites/default/files/pubs/Northern-basin-review-report-FINAL.pdf
http://investment.infrastructure.gov.au/funding/MDBREDP/index.aspx
http://canberra.edu.au/research/faculty-research-centres/ceraph/regional-wellbeing/survey-results
http://environment.gov.au/water/cewo
http://agriculture.gov.au
http://www.environment.act.gov.au
http://water.nsw.gov.au
http://environment.nsw.gov.au/environmentalwater/water-for-environment
http://dnrm.qld.gov.au/water
http://environment.sa.gov.au/Home
http://delwp.vic.gov.au
http://vewh.vic.gov.au
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