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Executive Summary
Delivering water in the Murray system has always been challenging due to the long distances. It takes about
three weeks to deliver water from Hume Dam to Sunraysia. River operators have a strong track record in
actively managing the southern connected Basin system to deliver water to where it is used.
Over the past fifteen years there has been growing concern within communities and governments that,
over time, there was an increasing risk of not being able to deliver water allocations to water users in the
lower Murray when they need to use them.
The Murray-Darling Basin Authority (MDBA) recently commissioned a series of studies to better understand
the risk of shortfalls in the lower Murray system (from the Barmah Choke to the barrages). Delivery shortfalls
occur when actual water use is higher than it was forecast to be when river water was released from the
storages, weeks earlier, to meet the forecast needs for irrigation water and environmental water. System
shortfalls occur when the combined capacity of the system is unable to supply all downstream requirements
over the full season.
There have been significant changes across the southern connected Basin over time. One thing that has
changed is the capacity of the Barmah Choke which has fallen progressively over the past three decades
from 11,500ML/d in the 1980s, to 10,500ML/d in the mid-1990s to 9,200ML/d in 2019. The Darling River has
also been in drought for much of the past 20 years. Consequently, water transfers from the Menindee Lakes
to the River Murray system have been limited. This has put significant pressure on river operators.
While the total volume of irrigation water use in the whole system below the Choke has remained relatively
constant over the past 25 years, in total, more water is being delivered to the lower Murray to meet the
combined irrigation and environmental water demand. This was not the expected outcome of water
recovery for the environment; irrigation use was expected to decline in proportion to the recovery, leaving
the combined demand relatively unchanged.
Irrigation water use over the peak summer period has been maintained by supplying high volumes from
intervalley water trade accounts in the Goulburn and Murrumbidgee river systems. In some years
environmental water is also released over this period. Those transfers are proving to be beyond the
tolerances of those systems. The Barmah Choke has been required to be run at or near its maximum
capacity, which has caused degradation of the Choke. This, combined with environmental damage in the
tributaries, poses system wide delivery risks for all users.
Putting all this together, it is clear that shortfall risks in the lower Murray are increasing, and the River
Murray system and its tributaries, the Barmah Choke and its forests are being operated at flows in excess
of tolerable seasonal rates. Things are likely to get worse in the future if the capacity of the Barmah Choke
further declines, if the ecological tolerances are factored into river operations to mitigate and avoid ongoing
damage to tributaries and as climate change results in more severe heatwaves. Therefore, something has
to change.
This paper summarises the key findings from those studies in plain English. It presents objectives and
principles to guide the changes required. It sets out actions to establish a functional delivery framework.
And it proposes exploring long-term options for restoring delivery capacity in the lower Murray system to
understand their effectiveness and what the costs, impacts and beneficiaries will be.
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Regardless of any work done to increase the capacity of the Murray system, the difference between a oneweek weather forecast and the three-to-four-week travel times from the storages to the water users below
the Choke, mean that there will always be a shortfall risk.
Collectively, the take-home messages from these studies are:

1. Shortfall risks exist, they will never go away, and they are likely to increase as the capacity of
the Choke continues to decrease.
2. We need to continue to understand the ecological tolerances of our rivers and factor this into
system operations to mitigate and avoid ongoing damage.
3. Jointly, governments and water users need to actively manage the risk and mitigate it to the
extent that is cost-effectively possible.
4. The remaining risk must be assigned to, and communicated to, individual water users who are
then responsible for implementing their own measures to manage their own business risks.
5. The MDBA must understand the risk, monitor it, and communicate to water users how the
risk is varying on a week to week basis.
6. When the risk is realised, the MDBA and partner governments must enact a pre-planned,
coordinated mitigation strategy.
7. The level of shortfall that cannot be mitigated will have to be managed by restrictions on
diversions. It is the responsibility of each state to manage diversions in its jurisdiction.
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1 Community concerns and government actions
Over the past fifteen years there has been growing concern within communities and governments that, over
time, there was an increasing risk of not being able to deliver water allocations to water users in the lower
Murray when they need to use them. In the 2014-15 and 2015-16 water years, flows in the River Murray
were close to system capacity for long periods. These were hot, dry years.
In 2018, a prolonged heatwave in January, when evaporation and therefore irrigation requirements were
already at their highest, stress-tested the River Murray delivery system. River operators were able to
narrowly avoid an irrigation delivery shortfall by calling on water supplies from the mid-river storages, from
surcharged weir pools, and from the tributaries. Later in the year, there was a shortfall in the delivery of
environmental water when transfers from Hume to Lake Victoria required all the available channel capacity,
in order to set the system up to meet obligations under the Murray-Darling Basin Agreement.
This underscored concern about an increasing risk of shortfalls. The governments that run the River Murray
system as a joint venture therefore resolved to thoroughly investigate the risk of shortfalls, to understand
if these risks were growing, and to identify possible mitigation measures. The aim of this work was to support
governments, water entitlement holders, water users and communities to consider how best to manage
these risks into the future.
This paper has been prepared to inform water users and river communities about shortfall risks and the
actions needed to manage those risks. To that end, the following sections of the paper:

•

Set out the basic issues

•

Explore the dynamic changes in water use over time and how they interact with the drivers of
shortfall risk

•
•

Put forward objectives and principles for future management of the River Murray delivery
system
Set out actions to establish a functional delivery framework

•

Explore long-term options for restoring or increasing delivery capacity.
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2 The basic issues
It is important to start by defining the shortfalls being discussed in this paper. The first thing to note is that
water availability is not the issue being discussed here. The string of droughts over the past 25 years has
unfortunately revealed the risks of drought and low allocations, and governments and communities have
developed a series of responses to help mitigate those risks. Perhaps the most important response was to
complement clear entitlements to a share of the available water, with the continuous development of
increasingly sophisticated water allocation markets – combined with carryover and system reserve rules.

The focus of this paper is the risk of not being able to deliver water allocations to water users in the lower
Murray when they need to use them. This can come about in two ways:

•

•

Delivery shortfalls – these occur when actual water use is higher than it was forecast to be
when river water was released from the Hume and Dartmouth storages, weeks earlier, to meet
the forecast needs for irrigation and environmental water. This is commonly caused by an
unexpected spike in irrigation demands, and evaporation from the river due to prolonged
heatwave conditions.
System shortfalls – in these shortfalls, the combined capacity of the system is unable to supply
all downstream requirements over the full season. As a result, storage levels in Lake Victoria
may fall too low to meet requirements at the South Australian border, as defined in the MDB
Agreement, at the same time as all upstream requirements. In these cases, water use below
the Barmah Choke (including environmental water use) may need to be rationed to shepherd
water down the Murray to deliver South Australia’s Entitlement flow under the Murray Darling
Basin Agreement (i.e. in a manner that maximises overall reliability for NSW/Victorian
entitlement holders). This issue is made worse when water is unable to be delivered from
Menindee Lakes storages to meet downstream demands.

Delivery shortfall risks are short-lived and driven by heatwaves; these cause unexpected spikes in irrigation
water requirements. The travel times to deliver water from Hume and Dartmouth Dams to water users in
the lower reaches of the River Murray in Victoria and NSW are in the order of three weeks or more. By
contrast, reliable weather forecasts extend to one week. Consequently, when river operators release water
from the storages, they forecast demands based on long-term average use – depending on whether they
are operating in a dry, average, or wet year.
Meeting actual demands, as distinct from forecast demands, throughout the season has always been a
challenge for river operators. For one thing, the naturally occurring Barmah Choke (just above the
confluence of the Goulburn and Murray rivers) is a major constraint on the transfer of water from the upper
storages (Hume and Dartmouth Dams) to meet the demands in the lower river reaches.1

In 2007 the Barmah Choke Trading Rule was introduced to ensure there is no net entitlement or allocation
trade of water from above the Choke to below the Choke. This aims to ensure the delivery risk is not
increased by trade. The rule includes provision for it to be relaxed in extraordinary conditions when water
availability is low and delivery risks are minimal. (The rule was relaxed for allocation trade during the
Millennium Drought, but it has been fully applied since 2014.)
4

As illustrated in Figure 1, river operators optimise their management of these physical channel constraints by
transferring water into Lake Victoria, in the far south-west of NSW, in late spring so that part of South
Australia’s Entitlement flow can be stored and primarily supplied from Lake Victoria in summer and autumn.
This allows them to use Hume and Dartmouth dams to meet the peak summer irrigation demands in NSW
and Victoria and maximise overall reliability for NSW and Victorian River Murray entitlement holders. In dry
years, Lake Victoria can also be filled from shared water resources in the Menindee Lakes on the Darling
River – when they are available.
River operators have some existing capacity to buffer against a shortfall in the River Murray system. As
shown in Figure 1, this includes the potential to bypass the Barmah Choke by delivering water through the
Edward-Wakool system or through the Mulwala Canal, which is owned by Murray Irrigation Limited.
Similarly, subject to strict accounting rules, the operators can draw on water traded from the Goulburn and
Murrumbidgee Rivers, which enter the River Murray below the Choke (Figure 1).
The buffering capacity for river operations also includes Victoria’s mid-river storages – Kow Swamp,
Kangaroo Lake and Lake Boga. These can provide surge capacity, with relatively short travel times, to help
meet spikes in water demands downstream. Similarly, Euston weir (Lock 15) is surcharged over summer to
allow water to be released with even shorter travel times. And to some extent, the weir pools at Locks 9,
10, 11, 15 and 26 can be drawn down to help meet demand spikes during heatwaves.
However, once this buffering capacity is exhausted, river operators can do little further to avoid a delivery
or system shortfall if heatwave conditions occur, and it may be necessary to ration what can be delivered.

Figure 1: Operating the River Murray and moving water around the system is complex. System operators make daily
decisions based on the best available science, monitoring and modelling to manage the waters of the Murray. Filling Lake
Victoria early in the season takes pressure off the Barmah Choke in summer, and the Choke can be bypassed, to some
extent, through the Mulwala Canal and the Edward-Wakool system.

If upstream actions are unable to prevent a shortfall downstream of the Choke, which may affect South
Australia (due to insufficient water in Lake Victoria) as well as NSW and Victoria, there may be some capacity
to buffer the impacts in South Australia by manipulating weir pool levels. However, this buffering capacity
5

is limited and reductions to weir pool levels and minimum flows can rapidly lead to significant environmental
and water quality concerns.
While these shortfall risks have always existed, because of the way river operators have been able to use
the system’s buffering capacity to date, they have managed to avoid the need for system-wide rationing of
deliveries to irrigators on all but one occasion. In March 2002, a 10 gigalitre shortfall occurred over a
two-week period. Environmental water holders were also restricted on one occasion in 2018-19 when a
system shortfall occurred because the available channel capacity above irrigation demands was fully
committed to meet system flows.

Avoiding shortfalls in recent years has not been without cost. At times, large volumes of water have been
delivered as unseasonal flows through various tributaries to avoid a shortfall, and, increasingly this approach
is causing significant environmental damage and higher conveyance losses.
Figure 2 shows the significant increase in overall inter-valley trade (IVT) deliveries since 2014-15. Water is
held in an IVT account and is delivered to meet corresponding water demands that have been traded from
the Goulburn and Murrumbidgee tributaries to the River Murray. However, the large deliveries from the
Goulburn system during summer and early autumn in 2017-18 and 2018-19 to support these traded
demands has resulted in environmental damage and are undermining the long-term health of the lower
Goulburn system. In previous years, deliveries from the Murrumbidgee were also a key factor in meeting
River Murray demands.

Figure 2: Delivery of water from Goulburn and Murrumbidgee IVT accounts

Environmental damage from delivering water from the Goulburn system at sustained unseasonally high
levels includes erosion of river banks and damage to vegetation and native fish habitat. It will take many
years of environmentally sensitive flows for the river to recover from this kind of damage and reach a new
6

ecological healthy state. For that reason, changes in supply capacity (for example Barmah Choke capacity,
access to water from Menindee, and sustainable limits to intervalley transfers), are also discussed in this
paper. The issues are not just to do with the influence of changing demands. Both supply and demand affect
the river operators’ capacity to deliver water allocations to water users in the lower Murray when they need
to use them.
This paper addresses the question: is the risk of shortfalls increasing? In order to help answer that question,
the next section of the paper looks at what has changed, and the influences those changes have had on
shortfall risk.
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3 Understanding the ongoing changes in a dynamic system
There have been ongoing changes to the patterns of water use in the lower Murray in the 25 years or so
since water entitlement trade commenced. Water trade initially activated previously unused water
entitlements, increasing irrigation water use. However, the Murray-Darling Basin Cap on Diversions,
introduced in 1995, ensured that total water use could not exceed that which supported the development
in place in 1993/94. Each state now has strong and stable water entitlement frameworks to support the Cap
and the sustainable diversion limits (SDLs) that will succeed it under the Basin Plan.
The following changes are discussed in this section of the paper:

1.
2.
3.
4.
5.
6.

Changes in system operations
Land use changes
Changes in the patterns of irrigation water use
Changes in environmental water use
Climate change
The cumulative effects of all these changes.

The capacity of the Barmah Choke has fallen progressively over the past three decades from 11,500ML/d in
the 1980s, to 10,500ML/d in the mid-1990s to 9,200ML/d in 2019. On top of this, for much of the past 20
years, the Darling River has been in drought and the contribu�on of water from the Menindee Lakes to the
River Murray system has been limited. This has put signiﬁcant pressure on river operators in delivering water
alloca�ons to water users on the Murray system.
They have had to adapt how the river is operated – to run the system harder and use the buﬀering capacity
more frequently and for longer periods. They are running sec�ons of the River Murray at capacity for much
of the �me, and increasingly relying on deliveries from intervalley trade accounts mainly from the Goulburn
River and some�mes from the Murrumbidgee River. Transfers of River Murray water through the EdwardWakool system have also been heavily used. However, this is now causing signiﬁcant degrada�on in these
systems. That degrada�on leads to a number of undesirable environmental impacts, which must be dealt
with to ensure a func�onal delivery system over �me.
The banks of the Barmah Choke are eroding. In part this is due to the river being run at consistently high
ﬂows. This in turn leads to two associated environmental problems. First, the lack of ﬂow variability
discourages vegeta�on from growing, which would otherwise stabilise the banks, and second, it means that
boa�ng wash is concentrated on par�cular parts of the banks. The net result of all this is channel widening,
which is an undesirable change from the river’s natural state and threatens the ecological values of the
Barmah Choke and its forests. Considera�on of ecological thresholds for the Choke as part of future work
on delivery capacity could have implica�ons for system wide delivery risks for all users along the length of
the River Murray.
In some circumstances channel widening could be expected to increase the capacity of the Choke rather
than decrease it. So, erosion alone does not appear to account for the observed reduc�on in Choke capacity.
Figure 3 shows that preliminary inves�ga�ons suggest a build-up of sediment within the Choke is primarily
responsible for reducing capacity. A pilot study shows an average sediment depth of 1.1 metres and inﬁlled
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holes with four metres of sediment or more. The studies also indicate that the sediment is likely derived from
upstream sources – not from local sources within the Barmah Forest.
Since Yarrawonga Weir – upstream of the Choke – presents an effective sediment trap, it can be assumed
that either:

•
•

The sediment source reach is situated between the Yarrawonga Weir and the Barmah Forest,
or from tributaries that enter the Murray River within the same reach
The sediment source is located upstream of the Yarrawonga Weir, but it entered the Murray
River before the Yarrawonga Weir was completed in 1939.

If the sediment source is upstream of Yarrawonga, it may no longer be actively contributing sediment to the
Choke. In low-energy river systems like the River Murray, the sediment transport rates are very low,
therefore it may have taken decades for excess sandy sediment from upstream reaches to enter the Barmah
Choke. One possibility is that the sediment may be an artefact of sluicing for gold in the tributaries during the
goldrush of the 1850s, but further studies would be required to confirm that possibility.

Figure 3: Sediment depths in different reaches of the Barmah Choke

As the capacity of the Choke is being decreased, and as the reliance on intervalley trade to supply water
users below the Choke is being increased, extra pressure is being placed on the tributaries. Unseasonal high
and steady summer flows in the Edward-Wakool, Goulburn and Murrumbidgee river systems are resulting
in erosion and bank instability like that experienced in the Barmah Choke. As discussed in more detail in
section 5.1, there is a need to identify ecologically tolerable limits to how much water can be delivered at
different times through these river systems.
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Water trade has facilitated major land use change. In particular, there has been an increase in the area of
land planted to irrigated perennial horticultural crops below the Barmah Choke, in the Mallee regions of
NSW, Victoria and South Australia. Figure 4 shows the relative area of plantings and increases in each state
from 2003 to 2018. Many of those plantings have yet to reach maturity, so their irrigation requirements will
continue to increase for some years even if no more are planted.

Figure 4: Trends in land use change to irrigated perennial horticultural crops below the Barmah Choke in each state from
2003 to 2018.2

Given the limit on diversions and the sophisticated water market, these increases in irrigation requirements
have been offset by reduced water use elsewhere. For example, there is now less irrigation of perennial
pastures in the Torrumbarry Irrigation Area around Kerang. There has also been a reduction in the total area
irrigated for annual crops and pastures below the Barmah Choke. Some of the increased use in the lower
Murray has been offset by reduced irrigation in the Goulburn and Murrumbidgee river systems.
Trading rules prohibit net trade from the Murray system above the Choke to the system below the Choke
except in exceptionally dry conditions. In accordance with the Basin Plan, states enable environmental water
to be delivered through the Barmah Choke when it will not affect shortfall risk (typically in winter and
spring). Delivery of this water does not trigger the net trade limits across the Barmah Choke.
The past 25 years has also included some of the driest periods on record, and, as a consequence, businesses
have changed the way they use water. Governments too have made a number of changes to rules including
carryover of unused allocation, and changes to system reserves, to help entitlement holders manage
through drought. Drought, low allocations and high market prices for water allocations initially saw land
being retired in the traditional horticultural districts, but much of that land retirement has been reversed in
recent years.

Increases in perennial hor�cultural plan�ngs between the Barmah Choke and the South Australian border
have given rise to percep�ons that irriga�on water use below the Barmah Choke has increased over �me.
However, an analysis of historic irriga�on water use shows that while, to date, annual irriga�on use in the
reach between the Wakool Junc�on and the South Australian border has increased slightly, in both Victoria
and NSW, this has been oﬀset by a decrease in annual irriga�on use between Barmah and the Wakool
Junc�on, in both Victoria and NSW. When the two reaches are combined, the historic data shows that the
overall trend in consump�ve use is rela�vely sta�c both annually and over the peak irriga�on period
between January and April.
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On one level it is surprising that irrigation use has remained so constant below the Choke in Victoria and
NSW, given that significant volumes of water were recovered for the environment under the Basin Plan.
Figure 5 shows that this can be explained by an increased reliance on IVT. Consumptive use of water sourced
from the Murray system (the overwhelming majority of which is irrigation use, with small percentages going
to stock and domestic use, and urban use) has gone down, but that reduction has been offset by an increase
in irrigation water use supplied through intervalley trade.

Figure 5: The total volume of water sourced from the Murray system that is used consumptively below the Choke in Victoria
and NSW, during the peak irrigation season (January to April), has gone down. Demand in the River Murray has be met by
increased deliveries from the tributaries, which is shown as IVT delivered3

Figure 5 shows that, after subtracting the volumes of water use supported by intervalley trade, the total
demand for water from the Murray system has not increased over time; this is in line with diversion limits.
This increased reliance on intervalley trade to meet River Murray demand is, however, causing problems,
which will be discussed in more detail in section 3.5. One of the limitations with Figure 5, is that it shows the
increasing contribution of intervalley trade but it does not show the decreasing ability to supply from other
sources within the Murray whether through the Choke or from Menindee.
The expansion in irrigated perennial horticultural crops has also given rise to perceptions that irrigation
demand has been compressed into the summer months and that therefore the shortfall risk has increased
during the peak irrigation demand period. However, when monthly use data, between Barmah and the
South Australian border, is combined it shows no clear trend over time in the proportion of use in each
month (Figure 6).
There are some minor trends in different reaches. In Victoria between Barmah and the Wakool Junction,
there has been a general increase in the proportion of total irrigation water delivered in September and
October, and a reduction in the proportion delivered between November and February. In NSW the
proportion of total annual irrigation use delivered in September has also increased. Between the Wakool
Junction and the South Australian border the pattern of irrigation water use has changed little over time.
11

Figure 6: Change in the pattern of water demand over time – all demands between Barmah and the South Australian
border.4

Monthly data from the MDBA accounts sheet was analysed to investigate changes in the magnitude of peak
irrigation use over time, and the month in which peaks occur. Results show that there has not been an
increase in peak irrigation use over time in either NSW or Victoria, or in the combined peak (Figure 7). The
fact that the demand pattern has not changed is likely to surprise many people, but it does mean that the
change to perennial horticultural crops has not changed the risk of shortfall.
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Figure 7: Change in peak monthly consumptive water use over time.5

Almost 1,900 GL of water previously used to support irrigation in the southern connected Basin has now
been recovered for environmental water use, first under the Living Murray Program and subsequently under
the Basin Plan. Of this approximately 400 GL has been purchased upstream of the Barmah Choke and can
be delivered across the Choke for downstream environmental outcomes. Delivery of this water does not
trigger the net trade limits across the Barmah Choke.
Environmental water use has grown substantially, and watering patterns are now becoming clearer.
Additional rules for accounting for environmental water use known as “prerequisite policy measures”,
required under the Basin Plan are in place. These rules represent a significant change in river operations and
will require water managers to continue to adapt to environmental water delivery requirements and
challenges. A range of environmental works and measures outlined in the Basin Plan are yet to be fully
implemented. These will also affect future patterns of environmental water use.
Environmental water deliveries each year are generally largest over the May to December period and
smaller during the peak irrigation demand period of January to April. The timing reflects environmental
watering requirements and generally avoids the peak irrigation demand period, lessening competition for
channel capacity between the two water uses (Figure 8). However, in years with low spring rainfall, irrigation
demand can be higher ahead of summer and increase competition for channel capacity with the
environment.
Environmental water deliveries over summer tend to be relatively high in years when environmental water
managers are limited in their use during winter-spring. For example, as shown in Figure 8, in 2015/16, the
February delivery was high due to limited delivery capacity in the December to January period. In 2016/17,
spring deliveries were limited due to flooding, while in 2018/19, spring deliveries were limited due to Hume
to Lake Victoria transfers. When more environmental water can be delivered in spring, pressure on the
system in summer is reduced (for example, in 2013/14, 2015/16, and 2017/18). High environmental flows
in the summer of 2012/13 coincided with high allocations and water availability from Menindee Lakes.
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Figure 8: Comparison of total environmental flows at South Australian border by time of year 6

Environmental water use has been timed to maximise ecological benefit and, where possible, to minimise
conflict with the peak irrigation demand period. In 2016/17 the higher environmental water deliveries
observed in January to April were supplied from Lake Victoria, which was full in January following a wet
2016 when limited environmental water deliveries were needed.

The climate is changing in the Murray-Darling Basin. This is having two main effects. The first effect, reduced
inflows, increases the likelihood of low allocations, but from the perspective of shortfall risks, it also
decreases the potential for the Darling River to supply enough water to enable the Menindee Lakes to reliably
help avoid shortfalls; this increases the pressure on other parts of the river system – especially the tributaries.
The second main effect of climate change adds to the first; climate change is expected to result in more
frequent and more intense heat waves. This translates into higher and more frequent spikes in demand. In
turn, this means river operators must draw on their buffering capacity more frequently. This is challenging
enough in its own right, but it also leaves water users exposed to greater risks, particularly if there is more
than one intense heatwave over the summer.

The cumulative effects of all the changes described above mean that, in total, more water (irrigation and
environmental water combined) is being delivered to the lower Murray. Supplying these high volumes, has
relied on supplying unsustainably high volumes from intervalley trade accounts. It has also relied on running
the Barmah Choke at its, now reduced, maximum capacity.
On the demand side, despite environmental water recovery under the Basin Plan, the level of irrigation
demand in the Murray below the Choke (both in summer and across the whole season) has not materially
reduced. These irrigation demands are increasingly being met through water trade from rivers like the
Goulburn and Murrumbidgee. Water is also being delivered through the Choke to meet end of system
environmental demands over summer.
Essentially, we are delivering similar or higher volumes of water to the lower Murray region than in the past.
At the same time, the capacity to supply these demands has reduced in recent years; the capacity of the
Choke has declined, and water from the Menindee Lakes has not been available for use in the Murray as
often as it has been in the past.

14

Considering these factors cumulatively (rather than on a case by case basis), leads to the conclusion that
shortfall risks in the lower Murray are increasing, and the environmental condition of the River Murray
system and its tributaries and the Barmah Choke is being exposed to unsustainable pressures.
Moreover, the system shortfall in 2018-19 shows that it is challenging to deliver all the recovered
environmental water during the optimal spring and early summer period – within the available channel
capacity.
Climate change is likely to make these problems worse if it increases the likelihood of more frequent and
more severe heatwaves, less flows in the Darling, and more pressure on the tributaries, the Barmah Choke
and its river red gum forests.
Therefore, something has to change.
It will take time to establish a robust system that can cope with these challenges for irrigated agriculture,
Basin communities and environmental management. The aim for now is to develop initial measures that
head in the right direction. The immediate question is: what should we aim for? That question is addressed in
the next section of this paper.
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4 Objectives, principles and approach for establishing an ongoing functional
delivery framework
Charting a course for a more robust system of management for the River Murray system requires a clear,
common understanding of two main things: the objectives for a functional, sustainable water delivery
system and the principles to guide the decisions necessary to achieve those objectives.

Setting clear objectives helps to concentrate resources and efforts in order to balance a variety of needs
and goals. Objectives must be derived from what is being done now, what should be done in the long term,
and what will need to be done in order to get there.
The following objectives have been set:

•
•

•
•
•
•
•
•

Deliver water allocated to water users in the mid and lower Murray regions at the time they
need to use it.
Work within the ecological tolerances of the river system by:
o reducing environmental damage to the banks of the Barmah Choke and maintain the
health of the Barmah-Millewa Forests, and
o preventing environmental damage to the lower Goulburn, Edward-Wakool, and
Murrumbidgee river systems.
Maintain the current level of conveyance efficiency for river operations while also providing
seasonal river flow variation.
Reinstate previous levels of delivery capacity where this can be done cost effectively and with
community support.
Identify the remaining, inherent, shortfall risk and clearly assign that risk to water users
Establish clear arrangements to manage a shortfall, if and when it occurs, and communicate
these arrangements to water users.
Provide clear information to assist water users in understanding and managing their risk and
to inform the water market.
Understand the potential impacts of all proposed policies and actions on shortfall risk.

It is important to have a set of guiding principles to help choose between alternative ways to achieve these
objectives. Such principles help everyone involved to work consistently towards solutions.
The following guiding principles have been set down as the basis for consultation:

•

•
•
•
•

The governments that operate the River Murray system as a joint venture will, when working
to reduce the risk of shortfalls, operate within the existing accountabilities of the MurrayDarling Basin Agreement.
Water users in different parts of the system should have access to the information they need
to understand, and manage, their own exposure to the risk of shortfalls.
Water market rules should ensure that third-party impacts are avoided as change continues in
a dynamic system.
Measures to manage shortfall risks should not increase environmental, economic or social
stress.
Initial measures to help manage shortfall risks should be consistent with preferred long-term
directions.
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5 Actions to establish a functional delivery framework
In line with the draft objectives and principles outlined above, the governments that operate the Murray
system as a joint venture have embarked on a series of initial actions designed to work towards a more
robust water delivery framework. These include:

1.
2.
3.
4.
5.

Identifying tolerable ecological limits of tributaries and the Barmah Choke
Establishing shortfall response arrangements
Communicating the risks and the response arrangements to water users and the water market
Assessing and reporting the impacts of development changes
Regularly reviewing the water delivery framework.

The immediate need is to ensure that water trading rules and associated operational rules enable river
operators to sustainably manage the supply and delivery of water from the tributaries without unacceptable
environmental impacts and without eroding the rights of other entitlement holders (including by not
increasing delivery risks in the Murray). This must be done in ways that are consistent with the MurrayDarling Basin Agreement and Basin Plan trading rules.
To that end, the Victorian Government has already started consulting its communities about potential
changes to trading rules from the Goulburn to the Murray. Trading rules must strive to strike a balance
between more appropriate flow regimes in the tributaries and the ability of water entitlement holders to
make full use of their available water resources. For example, some of the water in Goulburn storages is
earmarked for allocations against Murray entitlements at the start of each season. (This is a legacy of
exchange rate entitlement trade from the Goulburn to the Murray and also a joint contribution to restored
flows in the Snowy River.) The trading rules must allow for this entire volume to be delivered to the Murray
during the course of the season while also protecting a healthy, working Goulburn River.
In striking the necessary balance, the trading rules could place limits on the total volume of intervalley trade
or the timing of trade, or both. Depending on how they were implemented, such changes could have
significant impacts on existing water users, the value of water on the market, and the future levels of
irrigation development below the Barmah Choke. Trading rule changes will need to be complemented by
more clearly defined rights for environmental water delivery.
Similar reviews may be necessary to identify tolerable flow rates at different times of the year, for the
Murrumbidgee system, the Edward-Wakool system, and for the Choke itself.
It will be necessary to investigate other policy options to manage, reduce or cap further demands on the
River Murray system’s capacity to deliver water. Given the pace and prospect for future development in the
Lower Murray area, governments should consider a range of potentially stronger and different controls for
increases in water demand.
The current inquiry by the ACCC into water trades has highlighted that trade rules which provide further
protection of the environment and support businesses and communities to prosper may be required.

The cumulative effects of the changes to both supply and demand on the Murray system over the past 25
years have led to increased risks of shortfalls. It is important therefore to establish robust shortfall response
arrangements.
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The governments that operate the Murray system are jointly developing a Shortfall Response Plan. It will
establish a series of alert levels for potential shortfalls as well as joint arrangements to mitigate shortfall
risks. The mitigation options will reflect the severity of the risk, with some mitigating actions, for example
weir pool manipulations, capable of being deployed to different extents. The states are also investigating
the use of their own assets to support mitigation. For example, Victoria is investigating whether the mid
Murray storages can be operated to provide greater mitigating capacity. In NSW, initial work investigating
supply from Mulwala Canal, owned by Murray Irrigation Ltd, to the Murray has also been undertaken,
however this work will not see the combined regulated flow capacity through and around the Choke exceed
the previous maximum capacity of 12,000 ML/day.
The Shortfall Response Plan will also provide the mechanism for coordinated and consistent messaging
during any shortfall.
In the event that a shortfall cannot be avoided through operational means, there may be a need for some
form of rationing of extractions. The states would manage any rationing since they license water users. For
rationing plans to work, water users would need to know well in advance how rationing would be applied;
they would also need to know and understand the associated compliance and enforcement arrangements.
This information would help individual water users make informed decisions about their own investments
to mitigate shortfall risk.
Clearly understood rationing mechanisms would bring with them the potential for market-based
approaches for individuals to better manage their own risks.
Community consultation will be an important part of developing workable response arrangements.
Workable compliance and enforcement arrangements would depend on community trust in whatever
arrangements are put in place. This paper is an important step in helping to build that trust.

Despite the best efforts of the governments and system operators there will always be a risk of a shortfall
and that risk sits with the individual water user. The three state governments, working with the MDBA, will
develop appropriate response arrangements and look at investment to reduce the risk. In conjunction with
these actions, governments have committed to providing as much information as possible to water users
and the water market so that they can manage this risk in their business operations and decisions about
new irrigation development along the River Murray.
For example, governments need to understand and communicate:

1. The risk of delivery shortfalls and system shortfalls in the current system
2. Whether those risks change under likely future scenarios.
3. The likelihood and consequences of delivery shortfalls and system shortfalls for both
consumptive water users and environmental water users.
This information will be an important input so businesses can undertake their own risk assessment and
due diligence in planning for existing, expanded or new irrigated crops.
A communications and engagement strategy for capacity and shortfall issues will be developed and in place
for the 2020-21 irrigation season.
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In June 2020 the Murray-Darling Basin Ministerial Council agreed that NSW, Victoria and South Australia
would work together to assess the cumulative impacts of new and increased irrigation developments, and
the associated extractions from the River Murray system, below the Barmah Choke against an agreed set of
principles.
Since that time the three states have met on several occasions and are developing:

•
•

a reporting tool that will show approvals for new or modified works below the Choke, for each
state, as well as information on the scale and type of new irrigation development
principles for assessing the cumulative impact of new development based on legislative
requirements, noting that each state is bound by its own legislation.

This work will provide an evidence-based assessment of the rate of change in irrigation development below
the Choke.
SA, Victoria and NSW all require approval or licences to construct and operate works such as pumps and
dams and to use water for the purpose of irrigation. These works approvals or licences are attached to land
and are not transferable to another location. In Victoria, assessment of applications explicitly considers
cumulative impacts of increasing extractions and approvals include conditions relating to extraction share,
which is the measure used to determine rationing of supply during a shortfall.
Where works are already approved and permission to use water for the purpose of irrigation is in place,
changes in irrigation crops may occur without the need to apply for a new or modified works approval /
licence.
River operators need to continuously improve their understanding of system risks. They also need to
continually refine system operations to mitigate these risks while work continues on reinstating delivery
capacity of the Murray system. Refined system operations will focus on better integrating existing water
management assets to mitigate shortfall risks. This will need to be reviewed regularly as changing demands
means that the opportunities to mitigate risks will change with time.

River operators need to continuously improve their understanding of system risks. They also need to
continually refine system operations to mitigate these risks while work continues on reinstating delivery
capacity of the Murray system. Refined system operations will focus on better integrating existing water
management assets to mitigate shortfall risks. This will need to be reviewed regularly as changing demands
means that the opportunities to mitigate risks will change with time.
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6 Exploring long-term measures for reinstating or increasing delivery
capacity
Section 5 outlined the priority actions to meet the objectives of the functional delivery framework. These
priority actions will be complemented by investigating the feasibility of potential longer-term measures to
optimise the delivery capacity within the Murray system in light of the changes in recent years. Exploring
these longer-term measures will build on previous investigations.
The Capacity Policy Working Group will continue to investigate these measures to understand their
effectiveness and what the costs, impacts and beneficiaries will be. These include:

1. Strategic use of storages below the Choke
2. Relaxing constraints for environmental water delivery in partnership with the Sustainable
Diversion Limit constraints projects
3. Feasibility study of options for reinstating or bypassing Barmah Choke capacity
4. Managing sediment.

Discussions with NSW and Victoria have identified the potential for comparatively small, but highly strategic,
volumes of water that could be made available from existing infrastructure to assist in mitigating a shortfall
risk. The options include, storing environmental water in the Lower Lakes for later release to the Coorong,
drawdown of the weirs on the River Murray, short term reductions in diversions to the Torrumbarry system
(offset by greater draw on Kow swamp) and release of water from the Victorian mid-Murray storages.
These are being investigated by Victoria (for Victorian assets) and the MDBA (for joint venture assets) and
trialled by SA. The outcomes are expected to identify potential volumes and flow rates available from
additional storage. The results of these investigations will be incorporated in the River Murray Shortfall
Response Plan.

The Constraints Program, as part of the Sustainable Diversion Limit Adjustment Mechanism, under the Basin
Plan, aims to overcome existing barriers that affect the delivery of environmental water, allowing
environmental water holders to achieve improved environmental outcomes. Addressing these barriers to
environmental water delivery will change the timing and pattern of environmental demands. As an
additional benefit to the system, this may reduce the demand for environmental water during peak
irrigation demand periods by enabling greater volumes of water to be transferred, in spring and early
summer, over the floodplain above the Choke, as well as through the Choke.
This may help fill Lake Victoria more quickly early in the season and take pressure off the system for both
environmental water deliveries and irrigation deliveries later in the season. The Constraints Program is
scheduled for completion in 2024. Joint governments have identified some aspects of this program that
could provide immediate benefits towards reducing the risk of shortfall with limited works and minimal
disruption.
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In June 2020, the Murray-Darling Basin Water Ministers agreed to commission a feasibility study to explore
the effectiveness of options to reinstate capacity of Barmah Choke and to reduce the risk of a shortfall in the
River Murray. The feasibility study will build on similar reviews that have been undertaken in the past to
investigate the upfront capital and ongoing operating costs (likely to borne by entitlement holders) of
infrastructure options for water delivery through and / or around the Choke as part of broader policy
considerations for the River Murray. Minimising system losses and addressing delivery capacity during peak
times under a range of future demand and management scenarios will be considered. Governments have
committed to work with stakeholders, including communities and water authorities, to conduce the
feasibility study over the next 18 months and will ensure it considers economic, social, environmental and
cultural benefits and impacts as well as community support and concerns.

There are structural options to increase the capacity of the River Murray system. For example, it may be
possible to remove sediment from the Barmah Choke to increase its capacity. Preliminary studies suggest
that in a low-energy river system like the Murray, sediment extraction from the channel is the only realistic
option. The volume of sand in the channel is very large – in the order of 100 000 tonnes per kilometre. As
such, any sediment removal exercise will be a major undertaking; it would require close consultation with
Traditional Owners, environmental managers, and the broader community. It would also require significant
planning and funding. The indicative timing for this foundational work is in the order of three years.
The immediate priority is to reduce the erosion in the Choke. A riparian management program for the
Yarrawonga to Torrumbarry reach has been approved by joint governments; it will be run over the next five
years. It will be based on the highly successful program which has operated in the Hume to Yarrawonga reach
over the past 20 years with the engagement and support of landholders.
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7 Managing the inherent risk of shortfalls into the future
Regardless of any work done to increase the capacity of the Murray system beyond the current level, the
difference between a one-week weather forecast and the three-to-four-week travel times from the storages
to the water users below the Choke, mean that there will always be a delivery shortfall risk.
Therefore, there are several take-home messages from this paper. These are:

1. Shortfall risks exist, they will never go away, and they are likely to increase as the capacity of
the Choke continues to decrease.
2. We need to continue to understand the ecological tolerances of our rivers and factor this into
system operations to mitigate and avoid ongoing damage.
3. Jointly, governments and water users need to actively manage the risk and mitigate it to the
extent that is cost-effectively possible.
4. The remaining risk must be assigned to, and communicated to, individual water users who are
then responsible for implementing their own measures to manage their own business risks.
5. The MDBA must understand the risk, monitor it, and communicate to water users how the
risk is varying on a week to week basis.
6. When the risk is realised, the MDBA and partner governments must enact a pre-planned,
coordinated mitigation strategy.
7. The level of shortfall that cannot be mitigated will have to be managed by restrictions on
diversions. It is the responsibility of each state to manage diversions in its jurisdiction.

8 Conclusions
The MDBA and its partner governments have improved their understanding of shortfall risks through a series
of studies. This paper is intended to pass that improved understanding on to affected communities.
Beyond those completed studies, other work is already underway and other actions will be initiated in the
near future. Figure 9 summarises the completed work, the work in progress and the planned work. It also
shows who is responsible for different aspects of the work, and it shows how all the work fits together in an
integrated way.
It is important to note that community engagement will occur including close consultation with Traditional
Owners, environmental managers, water users, and the broader community. In between times, all water
users should start planning for their own response to a shortfall, should one occur.
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Figure 9: A roadmap of the work that has been done, is being done, and will be done to investigate shortfall risks, communicate findings, initiate shortfall response plans, investigate the
potential to reinstate the capacity of the Barmah Choke, and test the feasibility of bypassing it.

23

OFFICIAL

9 References

The following are links to any publicly available reports that are referred to in Figure 8.

Irrigation area mapping of the Murray and Lower Darling Rivers.
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