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Further information on Constraints program and associated modelling

Operational Constraints Background
River regulation and water use for consumptive purposes has significantly altered the flow
regime of rivers across much of the Murray–Darling Basin. Water is now captured in large
dams and re-regulated to meet the needs of communities, industries and the environment.
In the southern connected basin, river regulation has resulted in a significant reduction in
the frequency, size and duration of flow events that inundate important floodplain and
wetland habitats. This reduction in watering has had a significant impact on the health of
those environments. The river does not connect as it should to its floodplain to maintain a
healthy system.
In response to river regulation and changing floodplain use practices these constraints on
water delivery now limit the volumes of water that can flow through rivers to meet the
needs of communities, industries and in particular, the environment. A constraint is a term
used for anything that reduces the ability to deliver water, such as physical restrictions like
low lying bridges, crossings or private land, or operational limitations such as river rules or
operating practices.
Modelling undertaken to inform the Basin Plan in 2011-2012 indicated that reinstating
sustainable watering frequencies for floodplains in the southern Basin was significantly
hampered by these delivery constraints. The Murray–Darling Basin Ministerial Council
requested in June 2012 that the MDBA complete a ‘relaxed-constraints’ model scenario. The
purpose of this scenario was to explore the flow regime changes and potential
environmental benefits that would result if some key existing delivery constraints in the
southern connected Basin were relaxed. The MDBA published the outcomes of this work in
2012 in the following report on the MDBA website: Hydrologic modelling of the relaxation of
operational constraints in the southern connected system: methods and results. The relaxed
constraints levels used in this modelling were nominated by the relevant Basin State.
In 2012, Basin state governments also asked the MDBA to develop a Constraints
Management Strategy to investigate how water could be provided to these floodplain and
wetland habitats when needed, while avoiding or mitigating impacts to riparian landholders,
communities and industries utilising the floodplains.
In 2013, the MDBA published the Constraints Management Strategy which set out a process
for:
•
•
•
•

investigating small overbank flows to connect rivers to floodplains more often for a
healthy floodplain environment
investigating any impacts of these flows on people and property
ensure any effects of these flows can be addressed before the flows proceed
making the most efficient use of environmental water.

The MDBA continued to scope further detail on the potential options and impacts of relaxing
constraints as agreed by Ministers. Annual Reports of this work were provide to Basin
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Ministers until 2016 when it was agreed that States would scope their own specific
constraints projects for inclusion in the SDL Adjustment Mechanism. This work included the
development of detailed Reach Reports for each key area.
SDL Adjustment Determination
Adjusting sustainable diversion limits (SDLs) is a key step in implementing the Basin Plan.
Under the SDL Adjustment Mechanism (SDLAM), Basin Governments nominated a suite of
36 supply and constraint projects to be implemented by 2024.
The MDBA determined that the package of 36 supply and constraint projects agreed and
notified by Basin state governments is capable of delivering Basin Plan environmental
outcomes in the southern Basin with up to 605 GL less environmental water (with an
associated minimum of 62 GL of additional water savings through efficiency projects to pass
the 5% rule). This means that up to 605GL of water can remain in the system for other users,
including households, industry and irrigated agriculture– avoiding potential social and
economic impacts of recovering water through buybacks. The recommendation to adjust
sustainable diversion limits, through the Adjustment Mechanism, has been adopted by the
Australian Parliament with bi-partisan support.
The delivery of the Constraints projects – combined with the Enhanced Environmental Water
Delivery (EEWD) project – are important to achieving the full 605 GL supply contribution
under the SDLAM. Together, these measures contribute to approximately a third of the total
supply contribution and are co-dependent on each other. Other supply measure projects are
also dependent on the easing of constraints, which is integral to the successful
implementation of the adjustment mechanism as a whole.
Under the Basin Plan, Basin States have until 2024 to complete their notified projects. If
projects are not delivered by 2024, the remaining water will need to be recovered to make
up any shortfall.
Project representation in the SDL adjustment modelling is based on information agreed by
Basin Officials Committee in project Notification documentation (which includes nominated
constraints flow rates) available on the MDBA website since August 2018. The modelling
assessment used to determine the SDL adjustment is detailed in the MDBA report Modelling
assessment to determine the SDL Adjustment Volume published in October 2017. The SDL
adjustment was determined by comparing environmental outcomes and reliability of the
SDL Adjustment scenario to the SDL Benchmark scenario. Table 1 shows the comparison of
constraints flow rates used for different modelling scenarios.
The information used to develop the Benchmark conditions for constraints was based on
formal information received from State operators, MDBA operators and/or those flow rates
reported in a State’s water Sharing Plan. The Benchmark conditions of development for
assessment of the SDL supply contribution report published in October 2017 describes how
the SDL Benchmark scenario was produced and agreed to by all Basin governments.
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Table 1. Representation of constraints in the SDL adjustment and relaxed constraints modelling
Relaxed constraint in Constraint in SDL
3200 GL modelling
benchmark (ML/day)
scenario (ML/day) a

Key focus area

Location

Hume to
Yarrawonga
Yarrawonga to
Wakoolc
Lower Darling
Murrumbidgee

Doctor’s Point 40 000

Goulburn

South Australian
River Murray
a

Yarrawonga
Weir
Weir 32
Gundagai
Balranald
Seymour
McCoy’s
Bridge
SA border

Maximum flow rate
modelled in SDL
adjustment based on
project notification
(ML/day) b

25 000

40 000

40 000

22 000d

30 000 – 50 000e

18 000
50 000
13 000
15 000
40 000

9300
30 000
9000
12 000
20 000g

14 000
38 000f
12 000
20 000h

80 000

80 000

80 000

https://www.mdba.gov.au/sites/default/files/pubs/Hydrologic-modelling-relaxed-constraints-October-2012.pdf (page vi)

b

https://www.mdba.gov.au/basin-plan-roll-out/sustainable-diversion-limits/sdl-adjustment-proposals-state-projects.
Murrumbidgee flow rates are from the business case.
c

Constraint is applicable for e-water delivery, limited to 10,600 ML/d for days outside of the e-water delivery.

d

Constraint was relaxed to 40 000 ML/day in Basin Plan modelling, but effectively limited by Hume to Yarrawonga
Constraint.

e

This measure explores relaxation of current flow constraints to 30,000 ML/day at Yarrawonga, coupled with the
investigation and implementation of practical mitigation strategies to allow the passage of managed flows, without
unacceptable third party risks, up to 50,000 ML/day downstream of Yarrawonga under certain circumstances. This requires
extensive community and stakeholder consultation and adequate mitigation measures and strategies to be in place.
f

Murrumbidgee Constraints Measure Business Case specifies a constraint at Wagga Wagga which has been converted to
this level at Gundagai.
g Constraint is applied to tributary demands designed to contribute to achievement of downstream environmental water
events in the River Murray.
h Goulburn Constraints Measure Business Case specifies this constraint at Shepparton with a commitment to work with the
community to consider higher levels. (NB. The Goulburn constraint is not a supply measure, will be considered as a
constraints business case and is yet to be endorsed by the Basin Officials Committee.).

The evidence base used for the SDL adjustment determination was fit-for-purpose and
appropriately applied. All Basin governments agreed to how projects were represented in
the modelling and the modelling method and analysis were subject to independent expert
reviews. The reviews found the modelling framework and scenarios were fit for purpose,
consistent with the Basin Plan and endorsed by all Basin Governments. Notification
documentation and reports related to the SDL adjustment, including independent reviews,
are publicly available on the MDBA website at:
https://www.mdba.gov.au/publications/mdba-reports/sustainable-diversion-limitadjustment-mechanism-assessment-draft
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Independent Reviews of the SDL Adjustment process (including constraints projects) include:
•
•
•
•
•
•

2015 - Independent Review Panel Review of SDL Adjustment Ecological Elements
Method - 28 April 2015 - by Justin Brookes, Terry Hillman, Gary Jones, Mike
Stewardson
2015 - SDL Adjustment Stocktake Report – by Warren Martin and Graeme Turner
2017 - Independent Review of Hydrologic Modelling for SDL Adjustment - by Drew
Bewsher
2017 - Murray-Darling Basin SDL adjustment mechanism - Report by the Victorian
and NSW Ministers’ Independent Expert Panel – by Dr Don Blackmore, Brett Tucker,
Chris Arnott and Prof Peter Davies
2017 - Murray-Darling Basin Plan SDL Limits of Change Review Independent Expert
Advisory Panel Report September 2017 – by Peter Davies (Chair), Brett Tucker,
Darren Baldwin, Justin Brookes, Trevor Jacobs, Ross Thompson
2018 - SDL Adjustment Mechanism Process Review – by Brett Tucker, Peter Davies,
Graeme Turner

In its formal advice to the MDBA on the proposed adjustment to Sustainable Diversion Limits
the Basin Officials Committee (BOC) stated that:
“The BOC is satisfied that the SDL adjustment assessment framework used to
determine the adjustment contribution (the assessment framework) is fit-for-purpose.
The BOC notes that the MDBA has received advice from independent experts on
ecology, river operations and hydrologic modelling that the modelling process and
application of the assessment framework are technically sound.”
The benefits of Constraint relaxation
The impact of constraints on parts of the floodplain are particularly pronounced in the lower
sections of the River Murray and its major tributaries. This is where constraints, coupled with
the cumulative effect of consumptive use throughout the Murray–Darling system, are most
pronounced.
Working with landholders, communities and industries to address constraints would provide
an unprecedented opportunity to achieve significant environmental benefits in the southern
connected Basin. Addressing constraints would also provide funding for impacted
landholders and communities to mitigate against any undesirable effects of relaxed
constraint flows, including funding to upgrade flood mitigating infrastructure such as levees,
low level crossings and bridges. This regional investment would also develop more resilience
in floodplain communities against low level natural inundation events.
Relaxing constraints across the southern connected Basin would provide flexibility in the way
rivers are managed for both local and system wide benefits. The broad environmental
benefits able to be achieved through relaxing constraints include:
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•
•

reconnecting low to mid-level floodplains through more naturally timed overbank
watering
re-establishing a more natural watering regime to the lower parts of the floodplain
which will mobilise carbon from the floodplain supporting important food webs

•

allowing larger volumes of environmental water to be delivered through the system
at times that are in less conflict with the delivery of water for consumptive use- i.e
the ability to deliver greater volumes of environmental water in winter/spring when
floodplains would naturally be inundated, which would assist in easing competition
for capacity in the Murray during peak consumptive demand times - generally
summer

•

reducing the amount of time that the Murray runs at maximum channel capacity
rates through the Barmah Choke, which will help alleviate the rate of erosion
currently being experienced

•

more frequent inundation of floodplains through the cooler periods of winter and
early spring will reduce the build-up of leaf matter, assisting to reduce the severity of
future black water events.

The Living Murray program provides a clear example of the benefits of inundation of specific
sites - through managed environmental water delivery and environmental works - compared
to the overall reduced health of neighbouring sites (Figure 1). Environmental works were
used to deliver water to Gunbower Forest when needed over the last few years, whereas
environmental works at Koondrook-Perricoota have yet to be fully operated and water has
not been delivered due to the constraint. The health of these two forests is in stark contrast
as a result. This is reflected in the Report Cards for each of the sites published on the MDBA
webpage which shows the poor condition of Koondrook-Perricoota Forest, despite natural
flooding in 2016.
Even at sites like Barmah-Millewa Forest that are in relatively good condition, environmental
water holders have been unable to deliver water at the flows required to meet the
vegetation objectives of the site, particularly in relation to Moira Grass. But perhaps more
importantly environmental water holders have limited ability to optimise the coordination,
timing and duration of flows through the entire southern system without relaxation of
constraints. This is illustrated by the relatively poorer condition of downstream sites such as
Chowilla Floodplain and the Lower Lakes, Coorong and Murray Mouth.
There is a significant increase in the area of waterbodies and flood dependent vegetation
that is inundated along the lower River Murray downstream of the Darling River junction
associated with an increase in flows from 60,000 ML/d to 80,000 ML/d. At 80,000ML/day
approximately 75% of wetlands, water bodies and flood dependant vegetation is inundated,
compared with 40% inundation at 60,000ML/day flow rates. This equates to more than
30,000 ha of additional benefit.
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Figure 1. Comparison of greenness between Koondrook-Perricoota Forest (no managed environmental watering vs
Gunbower Forest (recieved modest environmental watering)

Overcoming constraints to this extent would mean that the area that can be watered
through managed environmental delivery increases significantly from what is able to be
achieved now. However, deliveries to this extent would require coordination of flows across
the all the major tributaries, including with flows from unregulated catchments. It is
important to note that flows of this magnitude are still below (well below in some cases)
minor flood level in every constraints reach. Analysis of the past 114 years of historical flow
records indicates that there were 19 such events that would have provided an opportunity
to use relaxed constraints.
The MDBA’s modelling of relaxed constraints indicates that even better environmental
outcomes can be achieved with the recovery of the additional 450GL of environmental water
through efficiency measures.
Further work to implement SDL supply and constraint measures
Although the evidence base used to date is fit-for-purpose for long-term planning modelling
(such as Basin Plan development and SDL adjustment determination), these are not
adequate for assessing risks, local scale impacts and operationalising the enhanced
environmental delivery SDLAM supply and constraint projects.
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For example, to assess the local scale impacts, there is a need to have improved
understanding of the change in frequency, timing and duration of inundation events under a
relaxed constraints scenario, including any risks of unintended inundation, to inform the
development of detailed costing estimates to address impacts.
Therefore, to support the implementation and operationalisation of relaxed constraints and
Enhanced Environmental Delivery supply projects, the MDBA is working on improving and
further developing additional modelling tools to supplement existing modelling and
evidence, for example:
•

•

•

Hydrodynamic model development. A hydrodynamic model for Hume to Yarrawonga
reach has been developed and another is currently under development for the
Edward Wakool system. These models along with the existing hydrodynamic models
for Barmah-Millewa Forest, Hattah Lakes, Gunbower, Koondrook-Perricoota Forest,
Chowilla floodplain and Lindsay Island would allow for more accurate inundation
assessment and flow predictions at local scale through these complex floodplain
areas.
The Source Murray Model is being updated to represent current development
conditions and Basin Plan water recovery. This model set-up is a significant
advancement over the previous modelling platform. Once Source models for
Northern Victorian and Murrumbidgee River systems are completed, it would
provide capability to assess policy and operational decision-making implications for
the Southern connected systems in an integrated manner.
Improved rainfall, runoff and streamflow forecasting tools both short-term and
seasonal are being investigated. This would better allow environmental water to be
managed much more judiciously and minimise risks of any unintended inundation.

The MDBA is making good progress on the development of hydrodynamic models of the
mid-Murray floodplains and the implementation of Source. However, improvements in
rainfall, runoff and streamflow forecasting tools for the major tributaries of the River Murray
(combined with the implementation of the Enhanced Environmental Water Delivery supply
measure project) are state responsibilities and are critical to the successful operation of
constraints.
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