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Summary
For the past century, the Murray–Darling Basin (the Basin) has been developed with a focus on delivering
water for productive use. Large dams have been built to capture and store as much water as possible to
be used later for consumption and irrigation. There have also been many rules put in place across the
Basin around how the rivers and dams are managed.
These structures and practices are of great benefit to our industries and have greatly supported the
building of our nation, our Basin communities and our economy. However, the changes we have made
have affected how, when and where the Basin’s rivers flow and how healthy they are. Water that once
flowed downstream is now often stored and delivered in regular patterns at times that suit production,
not necessarily in a more natural variable way that most benefits and supports the environment. Only
when dams are full and spill over are there any significant overbank flows downstream.
For many floodplain areas of the Basin, the time between drinks is now too long for floodplain plants and
animals. Small overbank flows that connect the river to its floodplain are vital to the environment. These
overbank flows improve water and soil quality, recharge groundwater, and support native plant and animal
species. Before rivers were regulated, these flows were far more common. The lack of these flows is
affecting long-term river and floodplain health, and, ultimately, Basin communities and businesses who rely
on healthy waterways.
Environmental watering has been successfully done for many years in some parts of the Basin, and is one
way we can deliver water to benefit the environment. However, there would be many environmental
benefits if we could deliver slightly higher flows in the future (mostly up to minor flood level) to reach the
floodplains. So, the Basin governments requested that the Basin Plan include a Constraints Management
Strategy (the Strategy) to explore how this might be done.

The Constraints Management Strategy
The Strategy is about ensuring that water can flow onto the floodplain, while mitigating any effects this
water may have on property and people.
For the purpose of the Strategy, constraints are river rules, practices and structures that restrict or limit
the volume and/or timing of regulated water delivery through the river system. Implementing the
Strategy will support governments to operate our highly regulated rivers in smarter ways to increase the
frequency and duration of small overbank flows to sustain and improve floodplain health.
Given consumption and irrigation needs, it is not possible, nor is it the goal, to return regulated rivers to
their ‘natural’ or ‘without development’ flows. The Strategy is also not trying to create or change how
often damaging moderate and major floods occur. The idea is to make modest regulated releases from
storages, generally when higher flows downstream would have occurred if dams were not there. That is,
the small overbank flows being proposed will ‘top-up’ natural rainfall or unregulated tributary flows, to
increase either their peak or duration.
In 2014, we completed the first phase of work — the prefeasibility phase — which involved looking at
seven areas of the Basin in more detail. The Murray‒Darling Basin Authority (MDBA) collected
information about how higher flows, typically up to around minor flood level, affect the environment and
people who live and work along the Lower Darling River. We also collected information about how such
flows can be managed and what types of protective measures are needed first.
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This report about plans for the Lower Darling was released for public comment in November 2014. During
early 2015 we continued discussing constraints with the communities that might be affected by any
changes. This final version contains some new information that communities thought should be included
to tell a more complete story of constraints.

The Lower Darling
The Lower Darling is one of seven areas of the Basin that MDBA is studying for the Strategy.
The Lower Darling is the section of the Darling River between Menindee Lakes and the confluence of the
Darling with the River Murray at Wentworth in south-western New South Wales. Before regulation, the
Lower Darling was subject to highly variable flow conditions (Green et al. 2012). Since the completion of
the Menindee Lakes storage scheme in the 1960s, flow in the Lower Darling has been highly regulated
and the majority of flows are captured in the 1,700-GL storage. The seasonality of flows has also changed,
with the largest volumes of water now flowing throughout summer, rather than autumn or spring. Winter
flows are also less variable and bank full flows occur less frequently (Gippel & Blackham 2002).
MDBA modelling undertaken for the Basin Plan shows that, without development of storages and weirs,
flows in the Lower Darling would have played a key role in contributing to large overbank events in the
lower River Murray.
The pre-feasibility phase of the Constraints Management Strategy investigated the possibility of
increasing the current regulated channel capacity of 9,000 ML/day at Weir 32 up to a maximum of
17,000 ML/day for environmental flows. These flows are most likely to be delivered in spring, restoring
some of the seasonality to the flows in the Lower Darling. Such flows could also be released in a way to
mimic a natural flood peak, inundating many of the wetlands along the Lower Darling at a time that they
would naturally have been watered.
Addressing constraints will also increase the potential for the Lower Darling to contribute to a significant
flow in the River Murray into South Australia, delivering environmental benefits to key environmental
assets. Whenever possible and to the extent possible, the variability of water releases from Menindee
Lakes will be managed to achieve a ‘win–win’ for the Lower Darling and the Murray rivers.
Currently, it is not possible to deliver these flows down the Lower Darling due to the low commence-toflow threshold for several creeks and anabranches, including the Great Darling Anabranch, Yartla Lake
and Emu Lake. The Strategy is investigating installing a regulator at the Great Darling Anabranch and
Yartla Lake sites to be used occasionally to direct particular environmental releases to the River Murray.
These regulators would be operated in the ‘open position’ except for occasionally (once to twice in a
decade) when there might be an opportunity to use them to ‘contain’ a regulated environmental flow in
the Lower Darling to create an overbank event for the River Murray downstream of Wentworth.

The community
This reach report reflects MDBA’s current knowledge base after preliminary technical work and after
talking with people in the Lower Darling.
Prior to publication on the MDBA website, an early draft of the report was shared with key stakeholders
on the Lower Darling. The report was published on the website on 11 November 2014, and was also
emailed and/or posted to stakeholders that had been involved in previous conversations with MDBA
about constraints throughout 2013–14.
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A meeting to discuss the report was held in Pooncarie on 17 February 2015 and was attended by
15 people. The revisions in this final report reflect the comments made by key stakeholders at that time.
Discussions with the community in the Lower Darling region suggest that flows of 14,000–17,000 ML/day
are probably manageable. The key concern of landholders is that releasing such additional, larger flows
from the Menindee Lakes storage system will negatively affect the reliability of their water entitlement
supplies. Lower Darling stakeholders are also concerned that higher flows may adversely affect the
ecology of the Lower Darling, and feel that additional work should be done to understand and protect this
unique environment. Thus, management and policy rules on operations are of more concern to
stakeholders than the inundation effects. Landholders wish to be involved in reviewing modelling work
that indicates any new operations before any changes are made.
Landholders on the Great Darling Anabranch are concerned that installation of a regulator on the
Anabranch offtake could lead to poorer ecological outcomes in the Anabranch. Despite indications that
regulators would only be used to support delivery of an environmental flow to the River Murray once
every 5–10 years, landholders fear that rules could change once it is installed and it will be used more
frequently.

Next steps
This is the start of a 10-year process. Basin governments are only at the early stages of finding out what
the issues and opportunities are, to support future decision-making.
This reach report:
•
•
•

provides a context and background to MDBA work on constraints, which seeks increased
flexibility to connect rivers with their floodplains, as part of the implementation of the Basin Plan
outlines the types of changes needed to achieve the river flows being investigated
reports on community feedback and reaction to possible changes to managed river flows.

The MDBA released the reach reports for all seven regions on our website through October–December
2014. Discussions with community on these reports continued until March 2015 to add to our knowledge
base and refine our understanding of what flows mean for communities.
Information from all seven priority areas of the Basin was included in the annual report, which made
recommendations to Basin governments about options for further investigations. The annual report was
made available on the MDBA website in late 2014.
In late 2014, Ministers decided to continue investigations in all of the seven priority areas. Further to this,
Basin governments refined the flow limits that should be considered in future investigations for some
reaches. In the Lower Darling, it was decided that 14,000 ML/day should be the upper limit for future
investigations. Given the similarities and dependencies between managing constraints and the Menindee
Lakes Water Savings project, it was agreed that the work for the feasibility phase would be led by New
South Wales as part of that project.
Any further work will depend on the decisions of Basin governments. The first decision, in 2014, was
about whether to proceed with collecting more information including technical and community studies to
better understand the feasibility of overbank flows and the mitigation measures needed for delivering the
proposed flows. The 2014 decision was not a green light to build, do or change anything about how the
river is managed.
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The second decision, in 2016, is about whether to start putting mitigation measures in place, based on
recommendations from the feasibility studies. Actions would happen between 2016 and 2024 to ensure
mitigation measures are in place — such as formal arrangements with landholders, rule or management
practice changes, asset protection and infrastructure upgrades — before any managed overbank flows
are delivered.
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What is the Constraints Management Strategy?
The Constraints Management Strategy looks at ways to allow rivers to connect to their floodplains more
often to improve and maintain the environment, while avoiding, managing or mitigating effects on local
communities and industries.
In a river, ‘constraints’ are the things that stop water from reaching some areas.
The constraints can be:
•
•

physical structures, such as bridges, roads or outlet works
river management practices which have been ‘fine-tuned’ over decades for purposes such as
navigation and irrigation.

In the case of the Lower Darling, a key constraint to delivering a higher flow down the main river is the
natural connection to the Great Darling Anabranch, which limits the ability to deliver flows above
9,000 ML/day.
The Constraints Management Strategy (the Strategy) is about ensuring that our rivers — and the
environments and communities they support — stay healthy and sustainable. In particular, it is about
investigating how to connect rivers with their floodplains more often, while avoiding, managing or
mitigating effects to local communities and industries.
By carefully managing constraints, we can ensure that water continues to sustain our vital river
environments and communities, both now and in the future.

What areas are being looked at
The Strategy is looking at seven areas of the Murray–Darling Basin (Figure 1). These areas were chosen
because we are likely to get the best environmental benefits by changing constraints to increase
regulated flows in these areas. The areas are:
•
•
•
•
•
•
•

Hume to Yarrawonga
Yarrawonga to Wakool Junction
Goulburn
Murrumbidgee
Lower Darling
Lower Murray in South Australia
Gwydir region.
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Figure 1:

Areas in the Murray–Darling Basin being looked at for the Constraints Management Strategy
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What could change
Current situation:
•
•
•
•

The current regulated operation of the river system provides flows within a range that is largely
governed by consumptive requirements and minimum flow provisions.
Irrigation requirements generally follow crop demand patterns and do not vary significantly
during the summer irrigation season, with the bulk of water required in summer and autumn.
Rivers are operated to maximise water availability to consumptive use and to limit evaporation
losses on floodplains.
Releases from storages resulting in overbank flows are a consequence of managing storages
when they are close to full or spilling over, rather than to meet environmental objectives.

Over time, such operations have led to a substantial decline in floodplain health. The Strategy is about
identifying and enabling smarter ways to manage rivers so that water availability is still maximised and
damage from large floods is limited, but also so that some of the smaller overbank flows that are
essential for floodplain health are reinstated.
The environment is a relatively new ‘customer’ for regulated water delivery and has different water
requirements — including timing and amounts — compared to crops. This is why the Murray–Darling
Basin Authority (MDBA) is trying to determine if there are ways to increase flexibility in the range of
regulated flows that can be delivered to meet the needs of this new customer.
Possible future situation:
•

•

Flows from unregulated tributaries may be topped up with releases from storages. Together,
these sources of water would combine to become a flow of sufficient size to result in small
overbank flows downstream.
Small overbank flows are designed to reach particular parts of the floodplain to achieve specific
ecological outcomes.

The ability to do this relies on river managers having hydrological information that is accurate enough to
enable them to plan, with confidence, when and when not to make regulated releases. It also relies on
governments being able to understand and mitigate any impacts on private land and community assets
along the entire flow path.
Mitigation measures must be in place before regulated overbank flows can be delivered. These include
formal arrangements with landholders, rule or management practice changes, asset protection, and
infrastructure upgrades. The Strategy is focusing on these types of activities during the next decade.
It is important to note that the Strategy should not increase how often damaging moderate and major
floods occur. The Strategy is about finding ways to allow small overbank flows, which are below damaging
flood levels, to pass down the river.
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Small overbank flows
In unregulated river systems, overbank flows occur frequently, wetting the floodplain areas around the
river.
The changes being investigated in the Constraints Management Strategy aim to increase the frequency
and duration of some of the small overbank flows, allowing water to reach particular parts of the
landscape that haven’t been getting water as often as they need it, such as creeks, billabongs and
floodplain vegetation.
The flows being investigated are generally below or at the level defined as a ‘minor flood’ by the Bureau
of Meteorology. Bureau of Meteorology flood warnings fall into three categories — minor, moderate and
major. The official definition of a minor flood is a flow that causes inconvenience. Low-lying areas next to
rivers and creeks start to get wet, requiring the removal of stock and equipment. Minor roads may be
closed and low-level bridges or crossings submerged.
The Strategy is about finding ways to allow small overbank flows, which are below flood levels that are
damaging (Figure 2).

Note: The descriptions of minor, moderate and major floods are the official definitions from the Bureau of Meteorology 1.

Figure 2:

The effects of minor floods compared with moderate and major floods

The small overbank flows would be created by ‘topping up’ unregulated tributary flows with releases
from storage to increase the peak or duration of a flow event, and so reinstate some of the flows that
have been intercepted and stored by dams.
Although classified at below minor flood level, the Murray–Darling Basin Authority understands that
some of the flows under investigation by the Constraints Management Strategy will affect businesses and
the community, and that these effects need to be mitigated before flows are allowed to pass.

1

www.bom.gov.au/water/floods/floodWarningServices.shtml
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Background to the Strategy
The Strategy was developed in 2013 through technical assessments and many conversations with local
communities and industries. It incorporated community views and suggestions from a public comment
period in October 2013 (see ‘What does the community think?’ and the Constraints Management
Strategy public feedback report 2).
The Strategy is about giving effect to the Murray–Darling Basin Plan to make the best use of the water
that has been recovered for the environment.
The Australian Government has committed $200 million to carry out approved risk mitigation works that
are identified as priorities by the Basin states in the next 10 years from 2016.

2

www.mdba.gov.au/sites/default/files/CMS-Public-Feedback-Report.pdf
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Why is the Strategy important?
Connecting rivers to their floodplains sustains the local environment and provides benefits to
communities, such as improved soil and water quality. River development and regulation have reduced
the overbank flows that provide this connection. The Constraints Management Strategy aims to put back
some water to the environment to boost riverine productivity, and increase health and resilience.

Rivers before and after river regulation
In unregulated river systems, there are no constraints to overbank flows caused by high rainfall and
catchment run-off, which periodically spread out across the floodplain and reach floodplain creeks,
wetlands and billabongs.
In regulated river systems, dams and weirs harvest and control high rainfall events, significantly reducing
the flow downriver (Figure 3).

Figure 3:

Rivers with pre-regulation and post-regulation flow
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This affects the behaviour of the river downstream. It reduces the height and duration of small overbank
flows, and increases the time between overbank flows (Figure 4).

Figure 4:

Changes to a river’s hydrology after river regulation

Regulated releases from storage are mostly restricted to in-channel flows (Figure 5). This reduces the
water that reaches particular parts of the landscape — most notably the floodplain and its creek network,
wetlands and billabongs. River water stimulates the ecology of many plant and animal species. Without
flows to trigger a range of ecological processes (e.g. feeding, breeding, moving), both the diversity of
species and their individual numbers have declined.

Figure 5:

Regulated releases from storage are mostly restricted to in-channel flows
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In the Murray–Darling Basin
The Murray–Darling Basin (the Basin) has become highly regulated. In 1891, the construction of Goulburn
Weir near Nagambie, Victoria, marked the beginning of almost a century of construction of major assets
to support irrigation in the Basin.
By the time Dartmouth Dam was completed in 1979, enough dams had been built across the Basin to
store more than one year’s average inflow. The large dams in the southern Basin — Burrinjuck,
Blowering, Hume, Dartmouth and Eildon — were all sited at locations where they could capture and store
as much inflow as possible.
These dams typically fill through winter and spring, and are subsequently drawn down through summer
and autumn to support large-scale irrigation.
In the southern Basin, where 80% of the Basin irrigation occurs, the combination of dam construction and
irrigation changed the rivers from winter–spring flowing to summer–autumn flowing and, in the process,
eliminated most small flood events.
With Australia’s highly variable rainfall and heavy irrigation use, it became quite common from winter–
spring rain events to be almost fully captured in storages. Significant overbank flows only happen when
the major storages have filled and, subsequently, spill. Thus, only the wettest 15% of years now result in
significant overbank flows in the middle to lower Murray. Before development, such flows would have
occurred in almost 50% of years.
The impact on floodplain species has been dramatic, with large areas of floodplain forests and woodlands
dead or highly stressed.

Connecting rivers to their floodplains
Small overbank flows, which are being considered by the Constraints Management Strategy (the
Strategy), are vital to the environment. Before river regulation, small overbank flows were common
events that delivered a range of benefits (Figure 6).
Overbank flows:
• improve water quality and supplies, by
– flushing out the salt along riverbanks and floodplains
– helping recharge groundwater supplies
– improve soil quality and reduce erosion, by
– moving carbon and nutrients between rivers and floodplains
– stabilising riverbanks through better vegetation growth, thus reducing erosion into the river
• support native species, by
– triggering plants to seed or germinate — for example, river red gums need flooding for their
seeds to germinate
– supporting habitat and breeding of aquatic bugs and insects (the primary source of the river
food chain)
– stimulating animals like native fish to feed and breed — for example, golden perch need high
river flows to spawn, and floodplains make great nursery habitats to rear young fish
– allowing plants and animals to move throughout river systems and colonise new areas.
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Figure 6:

The environmental effects of overbank flows

The proposed overbank flows will usually ‘top-up’ existing flows, increasing either their peak (river height)
or duration (Figure 7).
Flows are important for many environmental processes, such as breeding and migration, and many
species use weather conditions as triggers in anticipation of a large flow. Coordinating regulated water
releases with rainfall events and catchment run-off makes use of natural ecological cues to improve
environmental outcomes.

Figure 7:

‘Topping-up’ unregulated tributary flows with regulated releases to create small overbank flows

Why the Strategy is important in the Lower Darling
Increasing the regulated limit for environmental flows to pass down the Lower Darling River (currently
9,000 ML/d at Weir 32) will allow governments to get the most environmental benefits from the smallest
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amount of environmental water. This includes delivering water when it is seasonally appropriate
(i.e. when it would have flowed naturally) and when it can be used to supplement existing flows in the
River Murray.
Historical data show that the Lower Darling can be a key contributor to high flow events in the River
Murray. Flows would travel down the Lower Darling and connect with the River Murray at Wentworth,
contributing to significant overbank flows in important wetlands such as the Chowilla Floodplain, just
across the South Australian border. Since the completion of the construction of the Menindee Lakes
storage scheme in the 1960s, the Lower Darling contributes to peak flows only very occasionally during
floods.
Restoring some natural seasonality and higher flows will also create some small overbank events and
inundate many wetlands along the Lower Darling channel, sustaining vegetation and allowing nutrient
cycling as the river connects to its floodplain.
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What is happening in the Lower Darling?
Catchment characteristics
The Lower Darling is the section of the Darling River between Menindee Lakes and the confluence of the
Darling with the River Murray at Wentworth in south-western New South Wales (NSW) (Figure 8). The
water that flows into the Menindee Lakes system comes from the rivers that flow south from southern
Queensland and the uplands of northern NSW. The Darling travels a long way through a flat, dry
landscape, as most of the major tributaries are upstream of Walgett (Thoms et al. 2000). Flows in the
Darling are driven by episodic and variable rainfall events, as well as summer storms (Thoms et al. 2000).
Below the Menindee Lakes, the Lower Darling has two large and distinct channels: the Lower Darling
main channel and the Great Darling Anabranch. The Great Darling Anabranch is the ancestral channel of
the Lower Darling and features a number of overflow lakes that can hold water for prolonged periods
following a flood event. It branches off from the main channel about 55 km south of Menindee and joins
the Murray downstream of Wentworth. Flows can also reach the Great Darling Anabranch via Tandou
Creek and several other minor creeks.
The area around the Lower Darling is one of the lowest rainfall regions in NSW. The annual average
rainfall for the area is between 220 and 280 mm across the catchment, with slightly higher rainfall to the
south-east (Green et al. 2012). Flood events in the Lower Darling River system generally occur as a result
of high rainfall events in northern and eastern sub-catchments (Lloyd 1992). High summer temperatures
also result in very high evaporation rates across the catchment, from 2 mm a day in winter to up to
13 mm in summer (Green et al. 2012).
The defining characteristic of the Lower Darling landscape is the low gradient. The general topography of
the catchment is flat; elevations across most of the floodplain area are less than 100 m (Green et al.
2012). The low gradient of the land to the north of Menindee also means that flood peaks may take a
long time to reach the Lower Darling (Lloyd 1992).
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Figure 8:

The Lower Darling region
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People and economy
The Lower Darling region is mainly pastoral, with some small areas of cropping and lakebed cropping, and
some irrigated cropping, horticulture and viticulture. The largest agricultural enterprise in the region is
Tandou Station, a subsidiary of Tandou Limited, which holds 79,000 ha of land close to Menindee,
including the 17,000-ha bed of Lake Tandou (Tandou Ltd 2014). There are more than 150 private
landholders located adjacent to the Lower Darling, and a further 40 on the Great Darling Anabranch
system. There are also extensive areas of public land (some leased) and national park land across the
region with major reserves, including Kinchega National Park, Mungo National Park and Nearie Lake
Nature Reserve.
Before European settlement, the area was inhabited by the Barkinji people. The region includes many
important Aboriginal cultural heritage sites, particularly around Lake Cawndilla and Lake Menindee.
Towns in the region include Menindee (population 449) in the north of the catchment, Pooncarie (328) to
the south and Wentworth (1,127) at the junction of the Lower Darling with the Murray (ABS 2011).
Although not located on the Lower Darling, Mildura and Broken Hill are important larger regional centres
for the community in the area. Two shire councils have jurisdiction in the Lower Darling area: the Central
Darling to the north of Pooncarie, and Wentworth Shire Council to the south.

Environment
The Menindee Lakes are an important waterbird habitat, with more than 30 species of waterbirds
recorded on the main lakes, including threatened species such as freckled duck and migratory waders.
The lakes are listed in the Directory of Important Wetlands in Australia.
The Great Darling Anabranch and its associated lakes is an important ecological asset in the Murray–
Darling Basin. The ephemeral lakes (lakes that are sometimes dry) along the Anabranch are the largest
and most numerous in the Basin, and are highly significant in terms of their contribution to terrestrial and
biodiversity value. This value is derived from their natural wetting and drying cycles, and diverse habitats
(Thoms et al. 2000). During field surveys conducted in 1992, when western NSW was in drought,
waterbirds were concentrated on the deeper Anabranch lakes, Lake Nearie and Little Lakes, which
suggests their value as drought refuges in the southern Basin (King & Green 1993). The lakes are also
listed in the Directory of Important Wetlands in Australia.
The Lower Darling has also been identified as supporting an important population of Murray cod
(National Murray Cod Recovery Team 2010).
Kinchega National Park near Menindee covers more than 440 km2 and includes 62 km of Darling River
frontage. It is one of only two large conservation areas along the Darling River, and protects substantial
areas of river red gums, and rare acacia and bluebush communities.
The Nearie Lake Nature Reserve is also located in the Lower Darling area, and is the only designated
conservation area located on the Great Darling Anabranch, approximately 87 km north of Wentworth.
The lake itself takes up 2,140 ha of the 4,347-ha reserve and can play an important role as a refuge for
waterbirds as floodwaters dry up (NPWS 2008). The lake only fills in moderate to major flood events,
approximately 1–2 times every 7–10 years, but is one of the deepest lakes in the system (2–3 m) and
therefore may hold water for around three years after a flood event (NPWS 2008).
Vegetation in the Lower Darling consists largely of river red gum woodland in the riparian zone and
immediate floodplain, and extensive areas of black box woodland with lignum and nitre goosefoot the
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dominant understory species in the greater floodplain (Green et al. 2012). Chenepod shrublands
dominate the lakebeds and alluvial floodplains of the Great Darling Anabranch.
Aquatic species in the Lower Darling are part of an endangered ecological community — as published in
Aquatic ecological community in the natural drainage system of the lowland catchment of the Darling
River (Green et al. 2012). Within this community are 21 native fish species and hundreds of native
invertebrate species within the Darling River and associated tributaries and wetlands, including the Great
Darling Anabranch and the Lower Darling. Some of the species under threat in the Lower Darling include
trout cod, Murray hardyhead, river snail, southern pygmy perch, silver perch and purple-spotted gudgeon
(Green et al. 2012).

How the Lower Darling has changed
The Lower Darling has changed significantly since the completion of the Menindee Lakes storage scheme
in the 1960s. The storage consists of nine natural lakes that have been connected to the Lower Darling
through a series of weirs, channels and levees. The primary supply lakes within the storage system are
lakes Menindee, Cawndilla, Pamamaroo and Wetherell. Wetherell Lake is an artificial lake formed by
raising the river height to 14 m at Main Weir, which connects several smaller natural lakes. For the
purposes of river management, the Lower Darling river is classified as the stretch between Menindee
Lakes and the upstream influence of Wentworth weir pool (just below Burtundy Weir).
Before the Menindee Lakes storage scheme was built, lakes Menindee and Cawndilla supported large
expanses of lignum (Muehlenbeckia florulenta), black box (Eucalyptus largiflorens) and river red gum
(E. camaldulensis).
Today, many of the lakes are open water with dead trees, and in places, the lakes are surrounded by
black box and river red gum woodlands. It is estimated that permanent inundation has caused a total loss
of 13,800 ha of lignum and 8,700 ha of black box (Kingsford, Jenkins & Porter 2002).
Hydrologic changes to the Lower Darling have reduced the health of fish populations within the river,
with native species diminishing in abundance and alien fish species such as European carp increasing in
number (Gilligan 2009). The construction of three small weirs along the main channel has also affected
fish movement and migration (Green et al. 1998), although fishways have now been installed at Burtundy
Weir (2007), Weir 32 (2009) and Pooncarie (2013).
Reductions to flows that inundate the floodplain have affected the health of river red gum trees (Green
et al. 1998), and have also potentially reduced the supply of leaf litter and organic matter transported
into the main channel ecosystem (Thoms & Sheldon 1997).
The construction of the storage has significantly altered the hydrology of the Lower Darling. Small floods
have been all but eliminated, and moderate floods have been reduced in frequency and duration (Green
et al. 1998). It is understood that the greatest impact of river regulation on flow variability in the Darling
River is the reduction in flow pulses within the channel as a result of the capture and re-release of
upstream flow pulses by the Menindee Lakes storage scheme (Green et al. 1998).
Overall, the mean annual flow in the Darling River has been reduced by more than 40% as a result of
abstractions in the Barwon-Darling (Gippel & Blackham 2002). The timing of flows in the Lower Darling
has also been fundamentally changed, with the largest volumes of water now flowing in summer to meet
consumptive demand, rather than autumn or spring. Winter flows are also less variable, with flows
staying in the 200–500 ML/day range for about 65% of the time (Thoms et al. 2000). Bankfull flows are
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also less frequent and mid-range peaks have halved: flows above 15,000 ML/day now occur in only 30%
of years, compared to 60% pre-regulation (Gippel & Blackham 2002).
Figure 9 provides an overview of modelled flows in the Lower Darling for 114 years. The modelling for
‘modelled natural conditions’ shows that, if the Menindee Lakes storage scheme had not been built, flows
of 10,000–17,000 ML/day at Weir 32 would have happened most often in late summer and autumn, and
fairly frequently in late winter and early spring. The ‘current conditions’ flow shows what is happening
with flows in the Lower Darling now.

Figure 9:

Occurrence of flows of 10,000–17,000 ML/day for the Lower Darling for modelled natural conditions
and current conditions for 114 years

There are also fewer cease-to-flow events, with cease-to-flow in the Darling reduced from an average of
22 days per year to 3 days per year (Gippel & Blackham 2002).
Flows in the Great Darling Anabranch have also changed significantly since the Menindee Lakes storage
scheme was developed. Before development, the Anabranch would have naturally filled during floods.
Water would have come from the main Anabranch channel during smaller events, with additional flows
coming from Tandou Creek during higher flow events. Flows into the uppermost reaches of the
Anabranch would have occurred as often as two out of every three years (Thoms et al. 2000), although
flows large enough to reach Lake Nearie at the bottom end of the system would have occurred much less
frequently, perhaps only a few times per decade (NPWS 2008).

How the Lower Darling is managed
The Menindee Lakes storage system is a multipurpose storage used to supply water to NSW, South
Australia and Victoria, as per the Murray–Darling Basin Agreement. The nominal full supply level of
Menindee Lakes is 1,730 GL, but the system may be surcharged to 2,050 GL. Table 1 provides an overview
of the relative contributions of the different storages.
Table 1:

Storages in the Lower Darling region
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Location (lake)
Wetherell
Pamamaroo
Menindee
Cawndilla

Full supply level (GL)
193
278
629
631

Surcharge level (GL)
262
353
729
705

It is important to note that, although the full supply level of the Menindee Lakes is 1,730 GL, a large
proportion of the water held in both Lake Cawndilla and Menindee Lake is inaccessible below a certain
storage volume. Table 2 provides approximate volumes provided by State Water in 2014.
Table 2:

Cease to flow levels for Menindee Lakes Storages

Storage name

Australian height datum (m)

Approximate volume (ML)

Lake Menindee

55.90

51,400

Lake Pamamaroo

56.53

31,300

Lake Cawndilla

54.00

47,500
(Note: it may be possible to provide
water to Tandou Creek below this
volume)

Source: State Water (personal communication, 21 May 2014).

Under the Murray–Darling Basin Agreement, the Murray–Darling Basin Authority operates the Menindee
Lakes system to supply water to the River Murray system until the storage volume drops below 480 GL.
Below this level and until the storage next exceeds 640 GL, NSW has sole operational responsibilities —
known as the ‘640/480 rule’ (Clause 99(1)). This mechanism aims to protect the security of NSW water
users, including the Broken Hill water supply and Lower Darling irrigation. NSW is responsible for
managing the storages during flood.
The Menindee Lakes supply water for irrigation, stock and domestic supply on the Lower Darling channel,
and for stock and domestic use via a pipeline in the Great Darling Anabranch, as well as supplying the
towns of Menindee and Pooncarie. Up until 2006, an annual ‘replenishment’ flow of 50 GL for stock and
domestic use was supplied to Anabranch landholders via a channel cut directly from Lake Cawndilla. The
water was held within the main channel by small structures. Only 3 GL of the 50 GL was used for
consumptive purposes. To minimise evaporation and transfer losses, a pipeline to supply the Anabranch
with stock and domestic water was constructed in 2006. The 47 GL of savings generated by the pipeline
construction was allocated to The Living Murray portfolio of water entitlements for environmental use.
The construction of the pipeline, along with managed environmental flows, are intended to support a
more natural wetting and drying regime, and contribute to improved ecological outcomes in the
Anabranch.
The current maximum planned regulated release downstream of Menindee Lakes Storage (the channel
delivery capacity for the Lower Darling) is 9,000 ML/day at Weir 32. Above these levels, water begins to
flow down the Great Darling Anabranch and into some wetlands and billabongs, precluding the delivery
of higher regulated flows.
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The Menindee Lakes Water Savings project
The primary aim of the Menindee Lakes Water Savings project is to reduce evaporative losses from the
Menindee Lakes system, which average 420 GL per year. The potential to realise water savings at
Menindee Lakes through actions to improve storage efficiency has been recognised for many years.
Following extensive work on water savings options for the Menindee Lakes, an assessment of
infrastructure options and a major study of groundwater resources in the region, the Australian and NSW
governments agreed on the scope of infrastructure works and potential changes to the operational rules
contained in the Murray–Darling Basin Agreement.
The agreed scope of infrastructure works include:
•

increasing the capacity of the Lake Menindee outlet regulator

•

constructing a regulator at Morton Boolka between Lake Cawndilla and Lake Menindee, which could
be used to manage Lake Menindee independently of Lake Cawndilla

•

constructing a new drainage channel in Lake Menindee to help access residual water in the Lake

•

constructing a Darling Anabranch regulator

•

initiating some minor works for flood mitigation at Menindee Township.

In November 2013, the Australian and NSW governments signed a project agreement under which the
NSW Office of Water is undertaking the detailed planning and scoping required as a precursor for
infrastructure works and operational changes at the Menindee Lakes. The planning and scoping is
addressing the:
•

environmental, heritage, planning, community and social considerations and requirements

•

design and implementation of the infrastructure works, and the testing of the groundwater
resources as a potential water supply for Broken Hill during drought

•

realisation of the key outcomes from the project in terms of water savings.

Page 21

Lower Darling reach report, Constraints Management Strategy

What flows are being considered for the Lower Darling?
The current regulated flow limit for the Lower Darling is 9,000 ML/day at Weir 32. The flows that were
investigated for the Lower Darling in 2014 under the Constraints Management Strategy were
14,000 ML/day and 17,000 ML/day as measured at Weir 32. The effects on the community were
investigated for flows in this range.
The Great Darling Anabranch and Yartla Lake have low commence-to-flow thresholds (the flow at which
they start to fill with water). This is currently the key constraint to delivering the proposed higher
regulated flows down the Lower Darling. Table 3 provides an overview of commence-to-flow indicators
for tributaries along the Lower Darling.
Table 3:

Commence-to-flow indicators along the Lower Darling

Effect
Great Darling Anabranch ‘offtake’ begins to flow
Charlie Stone Creek
Numerous billabongs and swamps
Bank and bridge access is affected on Charlie Stone Creek
Yartla Lake begins to fill
Emu Lake starts to fill
Tandou Creek commences
Menindee town starts to be affected (driveways, etc.)
Tandou Creek flows right through

Approximate commence to
flow (ML/day at Weir 32)
10–12,000
10,000
11,000
12,000
12,500
16,500
16,700
17,000
18,700

Source: State Water (2014).

The Strategy also investigated the potential to construct a regulator on the Great Darling Anabranch
offtake at the site known as ‘the Cutting’. As a result of investigations during 2014, a regulator was also
proposed for Yartla Lake. These regulators would restrain the flows to the main channel of the Lower
Darling during the occasional delivery of higher flows to the River Murray. Figure 10 shows the likely sites
for such structures, although it should be noted that detailed design would be needed to confirm the
most appropriate sites if the project goes ahead.
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Figure 10:

Proposed regulator sites on the Lower Darling main channel
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Why these flows were chosen for the Lower Darling
The flows of 14,000 ML/day and 17,000 ML/day for the Lower Darling were chosen for a number of
reasons. These include assessing how coordinating flows from Menindee Lakes can support peak events
in the River Murray and the information available on the kind of flows needed to support a healthy Lower
Darling River.

Understanding flows in the Lower Darling
We drew on data from a number of sources to refine the target flows to investigate. The Assessment of
environmental water requirements for the proposed Basin Plan: Lower Darling River system (MDBA 2012)
set site-specific ecological targets of different flow rates, and then classified them according to whether
they would be achievable under current operating conditions, achievable under some conditions, or
difficult to achieve. The targets included flows of 45,000, 25,000, 20,000, 17,000 and 7,000 ML/day as
measured at Weir 32 (MDBA 2012). Flows from 20,000 ML/day and above are considered difficult to
achieve under most conditions, so 20,000 ML/day was originally set as the upper limit for flows. A flow of
20,000 ML/day is also the minor flood level at Menindee Township, with flows of this height beginning to
cause significant access issues to homes. Table 4 provides an overview of the flood heights for Menindee
as measured at Weir 32.
Table 4:

Location
Menindee

Flood levels for Menindee

Minor flood level
20,000 ML/day (6.3 m)

Moderate flood level
29,500 ML/day (6.7 m)

Major flood level
40,000 ML/day (7.3 m)

A workshop to discuss the flood inundation maps and alignment of the Strategy with the Menindee Lakes
Water Savings project was held in Canberra in April 2014 with staff from the Murray–Darling Basin
Authority (MDBA), the Australian Government Department of the Environment, the NSW Office of Water
and the NSW Office of Environment and Heritage. During the meeting, the NSW Office of Water advised
that a regulated flow rate of 20,000 ML/day was unlikely to be achievable given the local hydrology. The
office also expressed the view that pursuing a flow of this height would be likely to cause unnecessary
anxiety to landholders whose properties might be affected at this flow. In response to this advice, the
upper limit for flows under investigation was revised to 17,000 ML/day at Weir 32.
There are likely to be numerous benefits of the proposed flows to the Lower Darling. A 2001 study found
that along the Lower Darling main stem, up to 50% of wetlands would be inundated at a flow of
13,000 ML/day and approximately 68% of wetlands would be inundated at flows of 17,000 ML/day
(Shaikh et al. 2001). Installing regulators on the Great Darling Anabranch and Yartla Lake could cause
additional wetlands to be inundated, as more water would be directed downstream for a given flow at
Weir 32. Increasing the frequency of small overbank flows in autumn or spring is likely to result in
benefits to vegetation and other flood-dependent species, noting that such smaller flood pulses are the
ones currently missing from the Lower Darling system.
A component of the annual The Living Murray monitoring program in 2013–14 found that, in early 2014,
a population of golden perch in the mid-Murray rivers was dominated by four-year-old fish that were
spawned in the Lower Darling in 2009–10 during a significant summer flow event. This finding
demonstrates the importance of connectivity in the system and the key role that the Lower Darling may
play as a nursery for native fish throughout the southern Murray–Darling Basin (the Basin).
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Supporting peak events in the River Murray
Creating the ability to deliver a higher flow in the Lower Darling to connect with a high flow down the
River Murray, to enable a larger peak flow event downstream of Wentworth, is an important objective of
the Strategy.
In April 2012, MDBA hosted a workshop for river operators and modellers from across the southernconnected Basin. Workshop participants focused on ways to increase the frequency of overbank flows in
the Lower Murray (downstream of Euston) in the range of 50,000–80,000 ML/d (the ‘target range’), for
between 7 and 30 days (a ‘target event’), every four or five years. In the Lower Murray, flows within the
target range achieve the greatest increase in area of floodplain inundated for every extra gigalitre of flow.
Such flows will deliver significant environmental benefits for the contributing rivers in the southernconnected Basin. However, achieving such flows has proven to be one of the most difficult environmental
flow challenges.
The workshop concluded that reaching the target range of flows will require the coordinated release of
greater volumes of water from multiple valleys to achieve a single event outcome. This could be for
regulated water parcels or a combination of regulated parcels delivered on the back of natural events. For
example, high flows of 50,000–80,000 ML/day in the Lower Murray might be delivered by coordinating
releases from storages such as the Hume Dam, Lake Eildon and the Menindee Lakes to support a natural
flow entering the River Murray from tributaries such as the Kiewa, Murrumbidgee or Ovens rivers during
winter or early spring.
Modelling for the Basin Plan showed that for pre-development conditions (i.e. if no dams, weirs, etc. had
been built to store water) the Lower Darling River was a key contributor to high flows into the Lower
Murray region, but contributes much less frequently under current conditions. Furthermore, the travel
time from Menindee Lakes for ‘within-channel’ flow is approximately 14 days to Lake Victoria, which is
relatively short compared to the other storages. Higher flows under unregulated conditions increase
travel times to more than double the regulated time, due to the activation of the Great Darling
Anabranch at high flows. For these reasons, the Strategy includes investigation of the potential to
increase flows down the Lower Darling by installing a regulator on the Great Darling Anabranch.
The South Australian River Murray has many wetlands, creeks and floodplain areas that come off the
main river channel. Regulation and use of water has significantly changed the river and its environment.
Before development, the river used to experience large variations in river levels and flows that helped the
plants and animals in these wetlands, creeks and floodplains to grow and survive. Allowing the river to
connect with its wetlands and floodplains will rejuvenate these areas. Creating the potential for a larger
flow down the Lower Darling could provide significant benefits to important ecological sites such as
Chowilla floodplain and wetlands, and the Lower Lakes.
The ultimate goal of the Strategy is to increase the capacity to deliver flows to the maximum extent
desirable without causing adverse effects that cannot be avoided or offset. The two flow rates of
14,000 ML/day and 17,000 ML/day reflect incremental points from the current regulated flow limit of
9,000 ML/day. Investigating these two flow rates with key stakeholders through assessment of inundation
maps provided an opportunity for stakeholders to describe their experience of these flows and identify
critical points where issues begin to occur.
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When and how often these flows would happen
As can be seen from Figure 11, flows of more than 9,000 ML/day have occurred 24 times during the past
40 years. Based on current modelling, MDBA would aim to have flows of more than 9,000 ML/day for four
to a maximum of eight times during a similar period.

MDBA = Murray–Darling Basin Authority

Figure 11:

Flows in the Lower Darling, 1975–2014

The managed flows are likely to be in late winter or early spring to support a tributary flow in the River
Murray. Although highly variable, the data represented in Figure 11 show that about half of the flows in
the target range (more than 9,000 and less then 17,000 ML/day) occur in winter–spring. Therefore, the
timing of the flows is also likely to have local environmental benefits.

What is not being considered
Governments are not trying to create or change how often moderate and major floods occur. These are
recognised as damaging and disruptive to communities, and are outside the bounds of active river
management.
A key principle underlying the Strategy is that there are no new risks to the reliability of water supplies as
a result of addressing constraints. Therefore, these flows would only occur when the necessary
environmental water entitlement is available and where it can be demonstrated that the flows will not
pose a risk to the reliability of water for water users.
The Strategy does not provide comment on all environmental flows in the Basin — only the ones that
have been identified as being impeded by physical or management constraints. For this reason, the
Strategy does not provide detailed advice on the watering requirements of the Great Darling Anabranch,
as it has not been identified as a critical area in which to address constraints. This in no way diminishes
the value of the Anabranch — to the contrary, environmental flows are recognised as critically important
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to sustain the ecology of that important wetlands system. However, as the capacity to deliver flows to the
Anabranch is not currently impeded, it is not discussed in this report.
It is recognised that environmental assets would need to be protected should governments proceed with
this project and the installation of an Anabranch regulator. This would include the development of an
appropriate operating protocol.

Options for creating these flows in the Lower Darling
Given there are no major tributaries in the Lower Darling, creating a regulated flow in the range of
14,000–17,000 ML/day as measured at Weir 32 in the Lower Darling can only be achieved through a
release from the Menindee Lakes storages. If it proceeds, the Menindee Lakes Water Savings project (see
‘How the Lower Darling is managed’) will increase the size of the Menindee Lake outlet regulator.
Although in the past, any flows above 12,000 ML/day would have required a release from Main Weir,
increasing the size of the Menindee regulator will allow flows of up to 14,000 ML/day to be released from
Menindee alone. Topping-up a flow of 14,000 ML/day may be possible via the Pamamaroo or Wetherell
regulators, or it may be possible to top up a translucent flow (translucent flows aim to mimic a natural
flow of water by releasing water when there are high flows due to rainfall) through Lake Wetherell. Given
the extremely flat topography, more detailed hydrological studies may be required to determine the
maximum regulated flow achievable without creating backwater effects.
It is important to note that providing the flexibility to deliver higher flows does not automatically mean
they will become a regular occurrence. To deliver flows from Lake Menindee, hydraulic pressure would
need to be available to make flows possible. In addition, any such changes to the operations would also
need to consider any potential impacts the changing lake levels would have on local water security,
including the landholders and towns of the Lower Darling and that of Broken Hill.
Creating such flows will need to be part of an adaptive management regime. Monitoring the success of
environmental flow events will enable delivery of such flows to be refined over time to deliver the most
instream and downstream benefits.

Mapping flows and understanding effects
In developing the Strategy, MDBA used several tools to examine and develop an understanding of river
processes and their effects.
One of these tools included hydraulic modelling, which was used to generate inundation extents or ‘flow
footprints’ of various flow scenarios. These outputs helped to identify what areas of land are likely to get
wet for different flow rates. More specifically, it enabled MDBA to determine what native vegetation and
wetlands would be potentially inundated on the floodplain, as well as agricultural land use, roads, bridges
and other infrastructure.
The hydraulic models approximate how water moves down the river and across the landscape. Using a
combination of digital elevation data, including bathymetric data (where available) and satellite images of
historical flow events, the models are able to predict the likely movement of a specific flow at a gauge
downstream. It is important to note though that the relationship between a flow event and predicted
inundation extent are not consistent. Flows and their inundation extents can shape and change the river
and floodplain over time, and are also affected by regulation development, such as the construction of
levee banks, weirs and regulators. In addition, the models cannot account for all conditions that may
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occur before or after a flow event (i.e. antecedent conditions), which may affect its inundation extent.
Therefore, no two flow events are exactly alike.
The flow footprints for the Lower Darling reach were created using the River Murray floodplain
inundation model (RiM-de-FIM; see the appendix). This hydraulic model was developed by CSIRO as a
Water for a Healthy County Flagship project. As this modelling is designed for a broad-scale or regional
understanding of flow footprints, there are limitations in its use for fine-scale analysis, particularly for
property-by-property assessments.
Although there are uncertainties resulting from the various methods available to produce flood
inundation information, the addition of depth information through digital elevation models (of which
RiM-de-FIM is an example) significantly increases the capability of floodplain inundation studies, helps
with decision making and provides the best available platform from which to study the effects of a
changing flow regime. Depth information is obtained via a combination and comparison of a water
surface and a terrain surface obtained with light detection and ranging (LIDAR), which includes elevation
information, with calibration of the result required to increase accuracy.
From an environmental perspective, river managers require information not only on flooding extent, but
also flow depth, duration and frequency to help understand and maximise the environmental benefits to
riparian ecosystems from any proposed changes to the flow regime. From a hydrology perspective, depth
information allows groundwater interactions and recharge to be estimated.
Additionally, the depth of inundation is of great importance when studying the degree of impact of a
changed flow regime on public infrastructure, roads, crossings, privately owned land and the resulting
socioeconomic impacts. For agricultural landholders, for example, the depth of inundation in addition to
the extent can help determine whether additional inundation is of any benefit. If a new flow regime is to
be adopted, depth information allows decisions to be made on whether infrastructure such as bridges
and crossings should be built or raised. 3
Figure 12 is an example of an inundation map showing flows above Burtundy Weir with flows of
9,000 ML/day (channel capacity), 14,000 ML/day and 17,000 ML/day as measured at Weir 32.

3

Further detail about the hydraulic modelling used in the Lower Darling reach and other reaches being looked
at in the Strategy is included in the flow inundation mapping and impact analysis contained in the Constraints
Management Strategy prefeasibility technical report.
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Figure 12:

Inundation extent for a stretch of the Lower Darling above Burtundy Weir

It is important to note that the inundation maps produced did not show the effects of regulators on the
Great Darling Anabranch or Yartla Lake. Installing regulators at either of these sites may increase the
inundation footprint downstream of the proposed structures as water that has been confined to the main
Lower Darling channel ‘pushes out’ into adjacent low-lying floodplains.
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How MDBA is using the flow footprint maps
MDBA uses the flow footprint maps to determine what native vegetation and wetlands would be
inundated on the floodplain, as well as agricultural land use, and roads, bridges and other infrastructure.
In the Lower Darling region, the inundation maps showed that mainly grazing country and some land
within the Kinchega National Park would be inundated at the flows being studied. Infrastructure is
unaffected at the flows under investigation, with the exception of around five known low-lying crossings
and possibly one small section of road in Menindee Township.
The flow footprint maps were used to identify significant wetlands and flood runners (small distributaries
or anabranches that flow only during floods) to establish likely losses during higher flows. Yartla Lake,
with a commence-to-flow rate of 12,500 ML/day, was identified as an additional place where it would be
good to install a regulator, to allow more flexibility in managing flows in the Lower Darling main channel.
For this reason, a preliminary design and costing for a regulator at this site has also been developed.
By identifying what might be affected at different flow levels, we can estimate what costs might be
associated with mitigation to reduce effects. Mitigation can include:
•
•

negotiating easements, or other arrangements, to allow flows on private land
undertaking infrastructure works — for example, upgrades to roads and bridges.

In addition to the long-term mitigation measures, governments would liaise with landholders before
events to assist on-farm planning to further minimise inconvenience.
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What might be the effect of the proposed flows in the Lower Darling?
Environmental effects
In 2014, the Murray–Darling Basin Authority undertook a modelling exercise to determine what sorts of
environmental benefits might be achieved from increasing flows in each of the seven key focus reaches.
This exercise involved overlaying the flood inundation footprints to show what vegetation types would be
watered at the flows under investigation — 14,000 and 17,000 ML/day at Weir 32 for the Lower Darling
reach.
Table 5 shows the extent of vegetation inundated for four different vegetation types and Australian
National Aquatic Ecosystem wetlands for the flows being investigated.
Table 5:

Flow rate
(Weir 32,
ML/d)

Vegetation and wetlands inundation in the Lower Darling

Total area
inundated
(ha)

Total inundated vegetation
Red gum
woodlands
(ha)

Red gum
forests (ha)

Black box
(ha)

Shrublands
(ha)

ANAE
wetlands
(ha)

14,000

3,008

202

621

1,694

74

417

17,000

5,207

232

774

2,639

359

1,203

ANAE = Australian National Aquatic Ecosystem

Table 5 shows that higher flows will inundate many hectares of native vegetation and wetlands,
particularly at the higher flow rate. These flows will benefit the floodplain vegetation and wetlands, and
the many flora and fauna species they support within the Lower Darling reach.
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Varying the release — a case study in the Lower Darling
In 1998, a report on the environmental flow needs of the Lower Darling River prepared by the then
Department of Land and Water Conservation NSW included the recommendation that ‘consideration be
given to releasing volumes of water (base flows, irrigation and entitlement flows, additional dilution flow,
harmony transfers) in a variable rather than a steady state’ (Green et al. 1998). In line with that
recommendation, work is under way to investigate the way that water is released from Menindee Lakes
to the Lower Darling River as part of normal river operations. The aim is to find ways to operate the river
for improved river health (of the Lower Darling River) while maintaining downstream water supplies.
In December 2013, a ‘variable flow trial’ undertaken on the river was successful in its aim of promoting
golden perch (the species of interest) to spawn. The required timing of the release coincided with the
known spawning period for golden perch. Golden perch larvae were collected on a sampling trip at the
peak of the flow pulse. This is an important finding, as it shows that a wholly managed flow can result in
spawning of a flow-dependent species — rather than just in association with flow pulses and floods. This
work provides an example of achieving co-benefit (or ‘win–win outcomes’) from water released from
Menindee Lakes. Further studies building on this work will be conducted during the coming years to test,
develop and refine operational guidelines for flow variability in the Lower Darling River.
Understanding more about the benefits of variable flow releases will allow river operators to release
environmental flows from the Menindee Lakes in a way that will maximise the in-reach, as well as the
downstream, benefits.

Community effects
The Constraints Management Strategy aims to increase the capacity to deliver flows to the maximum
extent possible without causing adverse effects that cannot be avoided or mitigated. Discussing the flow
rates in the range of 14,000 ML/day and 17,000 ML/day with key stakeholders using inundation maps
provided an opportunity for stakeholders to describe their experience of these flows and identify critical
points where issues begin to occur.
In 2013, community meetings were limited to avoid community confusion with the Menindee Lakes
Water Savings project. In April 2014, a meeting between the Murray–Darling Basin Authority (MDBA), the
Australian Government Department of Environment and the NSW Office of Water was held to discuss
alignment of the two projects. It was agreed that community consultation for the Constraints
Management Strategy would use the same stakeholders that are involved in the Menindee Lakes Water
Savings Project key stakeholder group. During June 2014, MDBA held meetings with key stakeholders to
discuss the strategy and the flood inundation maps that had been produced for the region. Meetings
were held with landholders on the Lower Darling main channel and the Great Darling Anabranch.
Wentworth Shire and Central Darling Councils were also provided with an opportunity to view the maps.
Prior to publication on the MDBA website, an early draft of this reach report was shared with key
stakeholders on the Lower Darling. The report was published on the website on 11 November 2014, and
was also emailed and/or posted to stakeholders that had been involved in previous conversations. A
stakeholder meeting to discuss the report was held in Pooncarie on 17 February 2015. This final report
has been revised to reflect the comments made by key stakeholders.
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Key Lower Darling community messages
The key overall outcome from consultation to date is that the inundation extent indicated by the flows
under investigation is not likely to cause significant adverse effects for Lower Darling stakeholders if
appropriate mitigation measures are put in place.
The key concern of the landholders on the Lower Darling main channel was that increasing the height,
frequency and duration of flows could have a negative effect on the reliability of water entitlements in
the Menindee Lakes storages. Although landholders are reasonably accepting of the idea of using flows
from Lake Menindee to deliver a higher flow, they are very sensitive to any suggestion that water could
also be used from either of the upper two lakes: Lake Pamamaroo or Lake Wetherell.
It is absolutely critical to us that the water for such flows be drawn from Menindee or
Cawndilla — the upper two lakes are our drought supply and absolutely critical to the survival
of the Lower Darling environment, businesses and families.
Lower Darling landholder, 2014
MDBA modelling shows that there should not be any new risks to the reliability of entitlements if these
flows were adopted, however the community are concerned that modelling might be based on inaccurate
assumptions about when irrigators need water. Engagement with stakeholders on modelling work will be
necessary to fully understand and resolve any perceived risks.
Landholders on the Lower Darling were also frustrated by the lack of consideration given to the Lower
Darling system as an important ecological asset. Landholders felt that the Lower Darling environment
could be damaged by increasing flows to the River Murray to supply environmental assets in South
Australia.
First and foremost, future plans should be to maintain and improve and enhance the Lower
Darling environment … [MDBA] are treating the Lower Darling purely as a delivery channel.
Lower Darling landholder, 2014
Although no irrigated land is inundated at the proposed flows, there are concerns by some graziers. These
included concerns of livestock getting bogged as a result of river levels being drawn down quickly, erosion
and tree loss as a result of ‘pulsing’ flows, inconvenience of low-level crossings (generally under the
current regulated limit) being more frequently inundated, and having to move pumps up and down the
riverbank more regularly. The potential for the spread of weeds or growth of undesirable native species
caused by floodplain inundation were also mentioned. Landholders feel that the additional farm work
associated with more inundation events should also be considered.
The key concern of landholders on the Great Darling Anabranch is that a regulator on the Anabranch
Offtake would be used regularly to the detriment of the Anabranch environment and the community. We
reassured landholders that such a structure would be operated on agreed management practices that
would require it to be open at all times, except in the event of a regulated environmental release aimed
at achieving an overbank flow downstream of Wentworth. However, landholders saw it as ‘unnatural’
and felt strongly that once it was installed there would be a temptation for it to be used to regularly
deliver flows to South Australia and possibly during unregulated events.
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Landholders located on both the Lower Darling and the Anabranch feel that constructing regulators to
prevent flows entering natural creeks and water bodies is counterintuitive and contrary to the goals of
the Constraints Management Strategy.
Landholders have an expectation that environmental assessments, including adequate consultation
periods, would be required before approving regulators for the Great Darling Anabranch or Yartla Lake.
Landholders also expressed a view that agreed ongoing monitoring programs on the effects of the
structures, with the opportunity for the community to be involved in approving their ongoing use, should
form part of an approval process for installing the regulators.
Landholders located on both the Lower Darling main channel and the Great Darling Anabranch said that
past liaison with government meant they did not trust MDBA to honor agreements about operating the
system. Landholders felt that transparency, and the right to review operations and influence decisions
about the management and operation of Menindee Lakes would be critical if constraints were addressed
in this reach.
Neither Wentworth Council nor Central Darling Council raised any concerns about the proposed flows.

What people said about frequency, timing and duration
Early notice of timing for flows was mentioned as important for landholders. Advice at least three weeks
in advance was considered important, as this amount of time would be needed to move livestock from
large paddocks adjacent to the river to avoid livestock becoming stranded on islands or bogged following
the recession of the flow.
The proposed timing of winter–spring for flow was not discussed in detail; however, one landholder
commented that flows at this time were unlikely to be beneficial and may promote weed growth.
Lower Darling landholders were also concerned about the effect that timing could have on the local
ecology — for example, the high flows might be at the wrong time for fish spawning in the Lower Darling.
There was little discussion on the duration of flows, primarily because it is not yet clearly understood
what duration of flows will be desired or achievable. Thus, duration was seen as important to
stakeholders mainly in terms of its relationship to the question of reliability (i.e. the longer the event, the
more water that will be used from the Menindee storage and the less water there will be left to ‘run the
river’). It was also seen as important in terms of prolonging ‘nuisance effects’, such as the inundation of
low-level crossings and having to exclude livestock from riparian areas. Additional work that provides
more certainty about proposed flow duration will be an important component of the feasibility phase if
the project is progressed.
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What happens next?
The publication of the reach reports and the development of recommendations are just the start of a
much longer process (Figure 13). There will be no change to the current regulated flow limit in the Lower
Darling for some years to come, if at all.

Figure 13:

Phases of the Constraints Management Strategy

2014 Phase 1 — Pre-feasibility
Phase 1 of the Strategy has been about collecting information about the management and effects of
higher flows. MDBA:
•
•
•

investigated options to modify constraints, looking at different potential flows
assessed the effects of these changes, including talking to landholders and communities about
how different flows might affect them
identified options to avoid or mitigate inundation effects (e.g. building bridges, upgrading roads
or buying easements).

Information for the Lower Darling was then drawn together with information from the six other areas
into the Constraints Management Strategy annual report, which was published in late 2014. This report
informed decisions by Basin ministers as to which areas will be the subject of more detailed investigation.
At the end of Phase 1, MDBA recommended to Basin governments that they continue to explore the
potential to relax constraints in each of the seven key focus areas through the feasibility phase (2015 to
June 2016). 4
Basin ministers (state and federal) have agreed that detailed investigations should proceed for higher
managed flows in all seven key focus areas as part of feasibility investigations. In some cases, including
the Lower Darling, the highest flow rates have been reduced: in the Lower Darling the maximum flow rate
under investigation is now 14,000ML/day. This is a commitment to undertake further studies, not a
4

www.mdba.gov.au/media-pubs/publications/cms-annual-progress-report-to-ministers-2014
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commitment to go ahead with planning and implementation of mitigation measures to allow higher
managed flows.

2015–16

Phase 2 — Feasibility

The Australian Government Department of the Environment has made funding available for the key focus
areas to provide states with the resources needed to conduct detailed studies and prepare business
cases.
In Phase 2 of the Strategy, MDBA and Basin states will need to:
•
•
•
•

do more detailed hydrologic analysis to determine the best flow rates to relax constraints to in
each key focus area
assess inundation impacts and options to mitigate those impacts
improve cost estimates
undertake further community consultations.

MDBA will lead the feasibility assessment for the River Murray on behalf of Basin states. An integrated
package of constraints business cases for the three River Murray key focus areas — Hume to Yarrawonga,
Yarrawonga to Wakool junction, and South Australian River Murray — will be finalised during November
2015.
Ministers have requested that further studies be done on constraint measures in the Gwydir, Lower
Darling, Murrumbidgee and the Goulburn. In the Lower Darling, further investigations will be carried out
by the NSW Government under the Menindee Lakes Water Savings project.

2016–24

Phase 3 — Planning and implementation

State and federal governments will decide by mid-2016 about whether to go ahead with easing
constraints (planning and implementing mitigation measures that then allow higher managed flows). This
decision will be based on the environmental gains, whether any effects on communities can be
overcome, and the costs involved.
If constraint measures move ahead to planning and implementation (mid-2016 to 2024), it is likely the
states will undertake this work.
To ease constraints, proponent states would need to negotiate and pay for agreements with landholders,
such as easements, to allow water to flow onto private land (for flows to reach an environmental asset or
allow sufficient water to flow down a channel).

Post 2024 Higher managed flows will only be possible when packages of
mitigation options are fully implemented
It is essential that measures are in place to mitigate the adverse effects on private landholders and
community assets before overbank flows can be considered.
MDBA has commissioned independent consultants to develop a consistent and standardised
methodology to cost mitigation measures. MDBA is concentrating on estimating the indicative costs of
allowing small overbank flows on private land and what infrastructure upgrades (roads and bridges) are
needed in the seven different regions of the Basin. However, these are not the only types of mitigation
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activity that may be needed, and further engagement with the community will assist in determining the
right combinations of mitigation measures that meet local needs.
In the Lower Darling, we recognise that more work needs to be done to ensure there are not adverse
impacts for landholders or the ecology of the Lower Darling, and to investigate ways that these flows
could be delivered to be of most benefit to the local environment.
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Appendix Understanding the inundation mapping
RiM-de-FIM method in the Lower Darling
In the Lower Darling reach, RiM-de-FIM collected information from a range of historic events that
occurred during the past few decades. As such, the results reflect changes in river regulation and
floodplain development during this time. Data were processed and analysed, and inundation maps or
flood footprints were produced for the entire reach the flow rates being studied — 14,000 and
17,000 ML/day as measured at Weir 32. We also generated a flow of 9,000 ML/day to help explain the
proposed change, and a flow of 19,000 ML/day to help understand what the inundation extent might look
like downstream of the Great Darling Anabranch offtake if regulators were operated (see ‘Limitations of
the inundation mapping’).
Two satellite images were used to develop the inundation maps for the Lower Darling — one for the main
channel and one for the Great Darling Anabranch. Given the travel times for water in the Lower Darling,
the extent of inundation may be underestimated at the lower end of the catchment.

Patches
The RiM-de-FIM flood inundation modelling and the subsequent flood maps were developed in two
stages. The first stage is what is referred to as a ‘patches not removed’ map. A patch is an area of
inundation on the map that has no connection with the river or stream from which flood water
originates. In the second stage, the patches were removed, so that all mapped areas of inundation that
cannot be reached from any of the streams or rivers were taken off. Patches of disconnected water
appear on the map in the first stage because the RiM-de-FIM methodology of flood mapping assumes
that a certain flood level covers the whole area of a particular flood zone regardless whether a low-lying
area can be reached or not.
Areas of inundation are calculated from the maps. Hence, on maps with patches not removed, the areas
inundated are considerably inflated (and are generally incorrect).
To summarise, in general the model with patches not removed is likely to overestimate the extent of the
flow and the model with the patch may underestimate the extent to some degree.
At the time of consultation, the maps with the patches removed were not available for the Lower Darling,
so consultation was undertaken using the ‘patches not removed’ scenarios. However, given the original
‘patches not removed’ extent was likely to overestimate, rather than underestimate the extent, issues are
unlikely to arise from this.

Validating flow footprints
Consultation with stakeholders on the Lower Darling was undertaken using the ‘patches not removed’
scenarios. In general, we explained that the inundation extent shown was likely to overestimate the
extent of inundation, given the large amount of water shown on the images that was not connected to
the main channel. In addition, landholders were generally more interested in ‘how much’ water would be
released and from which storage, rather than precisely where it might go. Thus, for the pre-feasibility
phase, detailed validation of the ‘patch removed’ mapping has not been undertaken.
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Limitations of the inundation mapping
We cannot currently map the effect of regulators on the Great Darling Anabranch and Yartla Lake.
However, based on a preliminary assessment of the flows and gauge heights in the vicinity of the main
Anabranch offtake, it seems likely that installing a regulator at ‘the Cutting’ could redirect flows of around
2,000–5,000 ML/day for flows of 14,000–17,000 ML/day. Thus, increasing flows to above-channel
capacity will increase the inundation footprint downstream of the regulating structures in some areas.
The effect of preventing flows from entering Yartla Lake is not currently known.
Assessing the inundation footprint of a slightly higher flow provides some indication of how the
inundation pattern might change with the installation of regulators on the Anabranch and Yartla Lake.
Figure 15 shows the inundation extent of flows of 20,000 ML/day at Weir 32 for a reach near Burtundy.
The 20,000 ML/day flow at Weir 32 is intended to approximate the likely maximum extent of inundation
created by the bottleneck caused by installing regulators at ‘the Cutting’ and on the entrance to Yartla
Lake.
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Figure 15:

Flows of 20,000 ML/day do not appear to cause significant additional inundation in the upper
reaches of the Lower Darling
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In the upper reaches of the Lower Darling, the modelling indicates that increasing the flow rate has little
impact on the inundation extent. However, further downstream towards Wentworth, the inundation
extent increases substantially to the point where infrastructure may be affected, as in Figure 16. This may
occur partially as a result of the influence of the Wentworth Weir Pool. Detailed modelling of the effects
of installing regulators at the two points identified (Anabranch Offtake and Yartla Lake) will be important
to understand and address any adverse effects if the project progresses to the feasibility phase.
Additional community consultation on new maps that reflect an increased inundation extent will also be
important.
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Figure 16:

Flows of 20,000 ML/day appear to cause significant additional inundation of land near Wentworth
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