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Foreword
The Living Murray program (TLM) has been delivering environmental water to support
the health of the River Murray for over 11 years.
In its early days, the small volume of TLM environmental water available at the time
was used to support critical refuge habitat for plants and animals during the millennium
drought. With a return to higher flows, since 2010 environmental water has been used
to support the recovery post-drought and build resilience within these ecosystems.
The 2013–14 period marked a significant year for the program. Over 327 gigalitres of
TLM environmental water was delivered. This was one of largest volumes delivered
by the program in a year, achieving system-wide ecosystem benefits throughout the
River Murray system. We also reached a significant milestone of delivering the 1,000th
gigalitre of TLM environmental water over the life of the program.
In 2013–14 the construction of water management structures was completed at a
number of icon sites. These structures allow us to deliver water to icon sites more
efficiently and realise the ecosystem benefits associated with the flooding of
floodplains and wetlands. With the completion of works at Hattah Lakes we were
able to deliver 67 gigalitres of environmental water that achieved good ecological
outcomes and also allowed us to test the operation of these new structures.
The delivery of TLM water has been underpinned by the commitment of TLM partner
governments and coordination with a wide range of stakeholders, including local
landholders, Indigenous groups and regional natural resource management agencies.
Jody Swirepik
Executive Director
Environmental Management
MDBA
Moira grass, Barmah Forest, October 2013 (Photo: Keith Ward)
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The Living Murray program
highlights in 2013–14

One of the largest volumes of TLM environmental water
to date was delivered by the program
TLM delivered over 327 gigalitres of environmental water in 2013–14,
which was one of the largest volumes delivered by the program
to date. The environmental water was delivered in coordination
with water from other environmental water holders and totalled
1,204 gigalitres. These watering actions achieved significant
system-wide environmental benefits.
Major floodplain water management structures at
Gunbower Forest, Koondrook–Perricoota Forest,
Hattah Lakes and Chowilla Floodplain were completed
These water management structures will enable large-scale watering
of over 37,000 hectares of forests and wetlands across these
environmental sites.
The commissioning of structures at Hattah Lakes,
Mulcra Island and Gunbower Forest began
This has enabled the new structures to be tested and has assisted
in achieving significant ecological outcomes at these sites.
Canoeing on Hattah Lakes, November 2013 (Photo: Rebecca Thornberry)
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The Living Murray program

The Living Murray program started in 2002 in
response to evidence of the declining health of
the River Murray system. In November 2003
the Murray–Darling Basin Ministerial Council
announced its historic Living Murray First Step
Decision. A critical component of this decision
was recovering an average of 500 gigalitres per
year for the environment. This was in addition
to a commitment to works and measures for river
restoration. Together, they enable the delivery
of water — ‘environmental water’ — to six icon
sites in a way that maximises the benefits to
the environment.
Water has been recovered for The Living Murray
program by a combination of infrastructure projects
(to improve water efficiency) and market-based
techniques. The water recovery process is now
almost complete, with approximately 480 gigalitres
of water recovered.

Australian Darter, Lake Woterap, Hattah Lakes, July 2014 (Photo: Vic Hughes)
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Planning for delivery
of environmental water
in 2013–14
The Murray–Darling Basin Plan
The Basin Plan came into effect in November 2012,
providing the framework for a coordinated approach
to water use across the Murray–Darling Basin. The
Basin Plan was developed under the Water Act

The Living Murray’s activities are consistent
with the Basin Plan. In particular, TLM’s annual
environmental watering objectives are aligned with
the objectives of the Environmental Watering Plan
and the Basin Annual Watering Priorities.

2007 (Cwlth) to balance the competing demands —

Watering activities are designed to maximise

economic, social and environmental — on the water

environmental outcomes while having regard to the

resources of the Basin. This balance is needed to

water-quality and salinity targets of the Basin Plan.

ensure that enough water is available to support

Monitoring is also undertaken during the delivery of

productive industries, farmers and communities

environmental water and this data is used to decide

into the future, while leaving sufficient water in the

the appropriate response to any issues that arise.

Basin’s river systems for a healthy environment.
A central part of the Basin Plan is the Environmental

Annual water planning

Watering Plan, which provides a framework

Planning for the coming year’s watering activities

to ensure the best possible outcomes for the

is a major part of The Living Murray program.

environment. It does this by setting environmental

Watering proposals are developed for each icon site

objectives to protect, restore and build the

outlining priority watering actions for the upcoming

resilience of water-dependent ecosystems and their

water year. These are reviewed and prioritised at a

associated functions.

system scale considering climate, water availability
and river conditions.
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Case study:
Using modelling for
water planning
When planning for the delivery of
environmental water to a site, The Living
Murray program uses a variety of scenarios
to make the best use of the water and

Proposed watering actions are often modified closer

minimise any risks. Computer-simulated

to the event as more information becomes available

software models are among the tools that

on catchment and river conditions at the time.

TLM uses to assess options for planning
the management of environmental water.

The Living Murray Annual Environmental Watering
Plan 2013–14 documents the proposed watering

Models allow the simulation of flow events

actions at each site, provides the decision

through an icon site, providing information

framework that determines the watering priorities

on what is likely to happen. They allow

and guides the implementation of watering actions

for the testing of various management

throughout the year.

scenarios, such as different inflow volumes,
holding times and release patterns.
The models also assist in providing
information on potential risks, including
flooding, poor water quality (low dissolved
oxygen) or salinity, and can be used to
assess appropriate mitigation strategies.

Several water management structures were
expected to be completed during the year. Planning
for environmental water delivery in 2013–14
considered the ecological outcomes and structure
testing that would be achieved through water
delivery to these sites. Environmental watering was
particularly important at some of these sites as they

The data collected from watering events

had been kept dry in previous years to allow for

is then re-entered into the models to

the completion of environmental works.

improve their accuracy and improve future
environmental waterings.
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Chalka Creek, Hattah Lakes, July 2014 (Photo: Vic Hughes)
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The Living Murray Annual Environmental Watering
Plan 2013–14 outlined a number of high-priority
watering actions, which included:
• flows to water large areas of the Barmah

Catchment and river conditions
Despite increasingly dry conditions in the latter part
of the 2012–13 water year, the year began with
reasonably full storages. There was above-average

Forest floodplain to promote the growth and

rainfall through July and August in the upper

reproduction of Moira grass, as well as provide

Murray River catchments.

broader benefits for other floodplain vegetation
types, fish, birds and macroinvertebrates
• flows to the Lower Lakes, Coorong and Murray
Mouth to address salinity targets and maintain
water levels in the Coorong for the flowering
and seeding of Ruppia tuberosa
• flows to support the commissioning of recently
completed TLM works at Hattah Lakes,
Mulcra Island and Gunbower Forest.

Although September 2013 rainfall was close to
average, the high storage levels meant that storages
soon approached capacity. Hume Reservoir began
spilling from mid-August and continued until late
September, which, combined with high tributary
inflows from the Ovens River, resulted in good flows
in the mid-reaches of the River Murray that lasted
until late October 2013.
Overall system inflows were well below the long-

Given the potentially large water demands in

term average across the 2013–14 water year. Low

2013–14, it was recognised that these actions

rainfall, high temperatures and large irrigation

would require high flows throughout the system,

demands resulted in high system losses, particularly

as well as close coordination with other

during several heat waves in January and February

environmental water holders.

2014. By the end of February 2014, total storage
levels had fallen to approximately 64 per cent.

6
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Environmental watering
in 2013–14

In 2013–14, environmental water was used to

Watering actions were coordinated with actions

supplement natural flows in the river, providing

by other environmental water holders to deliver

water to the six icon sites. A total of 327 gigalitres

multiple ecological benefits for the whole system.

of TLM environmental water was delivered in

Water returning from Barmah–Millewa Forest was

the River Murray system in coordination with

used to support the achievement of ecological

other environmental water holders. Overall,

outcomes at the Lower Lakes, Coorong and Murray

environmental water holders delivered more

Mouth, as well as providing benefits to the River

than 1,200 megalitres to TLM icon sites.

Murray Channel along the way.

1

The environmental watering actions undertaken
in 2013–14 had considerable ecological benefits,
improving the health of many parts of the river
system. They also provided water to allow
operational testing of recently completed water
management structures at Hattah Lakes and Mulcra
Island. Testing confirmed that the design and
operation of these water management structures
will assist with the effective delivery of water to
these icon sites in the longer term.

1

Includes the use of return flows.
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Case study:
Learning by doing — golden perch fish pulse
Zeb Tonkin is an aquatic ecologist with the
Department of Environment and Primary
Industries, Victoria, who has been working on
fish spawning and recruitment in the River
Murray since 2003.
In 2013–14 he was involved in the coordination
of environmental watering along the River Murray
that included delivering TLM environmental water.
Zeb talked about some of the things they have
learned from environmental watering:
We’ve known for some time that increases
in river flow, at the right time of the year,
will stimulate golden perch to spawn.
Environmental water delivery attempts
to replicate these flow pulses to trigger
spawning events. We call these manipulated
flows ‘fish pulses’.
During the watering of Barmah Forest
in 2013, there was an unexpected sharp
decrease in river flow due to weir operations.
This drop only lasted a few hours before
flows returned to the previous levels.

8
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Luckily we were out on the river when this
happened and noticed that it had started
a golden perch spawning event. This was
unexpected, as spawning is usually triggered
by a relatively large increase in flows —
not a short, sharp decrease.
When we raised this with the operations
advisory group [a committee that supports
operational decisions on the active
management of environmental water
delivery] it was agreed to replicate this
flow pattern to see if we could get a
similar response.
The second flow manipulation triggered
golden perch to spawn. However, it was
a smaller and slightly delayed response.
We still have a lot to learn about the
response of fish to flows in the river.
However, this shows that we can use
alternative delivery options to stimulate
a positive fish response.

Murray River flows at Yarrawonga

Commonwealth environmental water
Victorian environmental water
The Living Murray environmental water
Barmah–Millewa environmental water
Actual flows downstream of Yarrawonga
Flows past Yarrawonga, including unregulated
flows (estimated without e-water)
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The Living Murray
watering actions by icon site
Barmah–Millewa Forest
The Barmah–Millewa Forest icon site straddles the Murray and Edward rivers between the towns of
Tocumwal, Deniliquin and Echuca. It is a continuous forest and wetland system reserved as the
Barmah National Park and Murray River Park in Victoria, and part of the Murray Valley National Park
in New South Wales.

66,600 hectares.

The site is characterised by swamps and marshes, rush beds, lakes and billabongs, deep creek
channels, open grassland plains — including large plains of Moira grass (a locally threatened species)
— river red gum forests and black box. The forest provides habitat for many flora and fauna species
(including birds, fish and reptiles), and when flooded, supports large colonies of breeding waterbirds.

The return of high natural flows in recent years has generally led to improvements in the ecological health of
the Barmah–Millewa floodplain and supported large bird breeding events. However, Moira grass, a floodplain
species that once dominated the treeless areas of the floodplain, has not responded as well. River regulation,
land management practices, the recent drought and unseasonal summer flooding are all thought to be
affecting the health of this key vegetation species. Current coverage is thought to be only 5 per cent of
the area that existed 80 years ago.

River red gum on Little Rushy Swamp, Barmah Forest, November 2013 (Photo: Keith Ward)
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Case study:
Barmah Moira grass

Black swans at Steamer Plain, Barmah Forest, September 2013 (Photo: Keith Ward)

Environmental water delivery in 2013–14
The health of Moira grass was identified as a high
priority in planning for the 2013–14 water year.
Moira grass requires an extended period (up to four
months) of relatively deep inundation to promote

Boals Deadwoods, Barmah Forest, November 2013 (Photo: Keith Ward)

The delivery of environmental water to Barmah

However, the high natural flows in the

Forest also improved the health of floodplain

Murray system also initiated several bird

vegetation, as well as fish, turtle and waterbird

breeding events in the Millewa Forest.

populations, and resulted in the only egret

Environmental water was used to extend

breeding event in Victoria.

the inundation to support waterbird

growth, flowering and seeding, which is only

Overall, TLM contributed 82.5 gigalitres of the

possible if there are large flows in the River Murray.

combined total volume of 355 gigalitres delivered

The high winter and spring flows in the upper
River Murray naturally inundated large areas of
the Barmah–Millewa Forest from late July until
October 2013. Environmental water was used to

to the Barmah Forest watering event. Approximately
200 gigalitres of this water was returned to the
River Murray to support watering actions at
downstream icon sites.

extend the duration of inundation at Barmah Forest,

A similar large-scale watering action at Millewa

maintaining water levels across the forest until

Forest was not undertaken in 2013–14 as the

December 2013.

New South Wales side of the Barmah–Millewa Forest

This inundated large areas of the Moira grass plains,
promoting successful — and in places extensive —
growth and flowering. It was the strongest Moira
grass response in seven years, with grass growing
up to three metres long during the floods.

14
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sits higher than the Victorian side, and therefore
substantially higher flows would have been needed
to get an inundation of a similar extent.

breeding at Reed Beds and St Helenas
Swamp, allowing hundreds of colonial birds
to fledge, including Australian white ibis
and straw-necked ibis, black cormorants
and little pied cormorants, Australian
darters and spoonbills.
A contribution of 2.5 gigalitres of TLM
water to a total of 16.3 gigalitres of
environmental water was delivered to
Millewa Forest to support this event.
The remaining water was provided by
New South Wales (13.0 gigalitres) and
the Commonwealth Environmental
Water Holder (0.8 gigalitre).

Moira grass is a wetland plant that once covered
large areas of Barmah–Millewa Forest. Over the past
80 years it has declined in this area, most likely due
to changing river flow patterns, competition from
other vegetation, land management pressures and
the recent prolonged drought.
To stimulate flowering, seed production and vegetative
growth, Moira grass requires high river flows that
submerge the floodplain for periods of up to four
months. This also helps to control vegetation such
as giant rush and river red gums, which compete
for space, light and nutrients.
A lot of water is required to replicate such large
submersion events — often much more than is
available to environmental water holders — so releases
of environmental water are designed to extend the
duration and extent of inundation created through
high natural flows when they occur.
In 2013–14 two large rainfall events generated high
natural flows in the River Murray, flooding extensive
areas of Barmah Forest including the Moira grass plains.
In response to this, environmental water was used to
maintain the water levels within the forest to promote
the growth and reproduction of Moira grass. This led
to the strongest Moira grass response in seven years.
There was widespread flowering across many sites,
including at Hut Lake, Little Rushy Swamp, Barmah
Lake, Steamer Plain and Harbours Lake, and at some
sites the Moira grass was up to three metres long.

THE LIVING MURRAY 2013–14 ENVIRONMENTAL WATERING REPORT
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Gunbower–Koondrook–Perricoota Forest
The Gunbower–Koondrook–Perricoota Forest icon site straddles the River Murray. Gunbower Forest
is on the southern side in Victoria and Koondrook–Perricoota Forest is on the northern side in
New South Wales.

Approximately 51,000 hectares.

Gunbower Forest contains diverse and rare wetland habitats, the second largest river red gum forest
in Australia, and vulnerable and endangered flora and fauna including internationally recognised
migratory waterbirds.
Koondrook–Perricoota Forest has large stands of river red gum, black box and grey box communities
interspersed by wetland ecosystems, and the forest has many environmental, social, cultural and
economic values.

High natural flows in 2010–11 and 2011–12 flooded large areas of both the Gunbower and
Koondrook–Perricoota forests benefiting the local floodplain and wetland flora and fauna.
Notable improvements to the health and diversity of floodplain and wetland plant species
were recorded, together with bird breeding events.

Koondrook–Perricoota Forest, June 2014 (Photo: Alastair McHarg)
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Case study:
Fish monitoring at
Koondrook–Perricoota
Hipwell Road offtake regulator, Gunbower Forest, July 2014 (Photo: Alastair McHarg)

Water entering Gunbower Forest, July 2014 (Photo: Alastair McHarg)

Water management structures

Environmental water delivery in 2013–14

TLM environmental works at Gunbower Forest

A drying phase was implemented in Gunbower

and Koondrook–Perricoota Forest were effectively

Forest early in the water year to evaporate

completed towards the end of the 2013–14

blackwater that remained within the forest

water year.

following the large floods of 2010–11

Works at Gunbower include an offtake regulator,

and 2011–12, and manage pest fish species.

This began at the end of May 2014 with the intention
of inundating 1,000 hectares of high-priority,
semi-permanent and permanent wetlands, providing
feeding areas for waterbirds and opportunities for
fish to move between Gunbower Creek and Gunbower
Forest. This delivery is expected to continue until
November 2014. As part of a coordinated watering

inlet channel and weir to divert water into the

Some environmental water was delivered by the

event with the Victorian Environmental Water

forest from Gunbower Creek, which is part of the

Commonwealth Environmental Water Holder in

Holder, TLM is expected to contribute 41 gigalitres

Torrumbarry Irrigation System. They allow for

Gunbower Creek to improve conditions for

of environmental water to a total watering of

a larger area of forest to be watered — up to

large-bodied fish and to encourage their

62 gigalitres. By the end of the 2013–14 water

4,700 hectares under full operation.

recruitment. This included periods of flow through

year TLM had delivered 10.2 gigalitres of this water.

Works at Koondrook–Perricoota include the
construction of a large inlet from the Torrumbarry
Weir pool, a number of new regulators and a large
levee around the downstream perimeter of the forest
to control outflows. Water can be directed so it can
flow into parts of the forest and wetlands before
being returned to the River Murray via the

winter 2013 to maintain connectivity and habitat,
and higher flows during spring and into early
summer to create conditions suitable for breeding
behaviours, including spawning and larval dispersal.
Monitoring revealed spawning activity in November
and December, and surveys in April confirmed
their survival through to juveniles.

The Koondrook–Perricoota Forest site was kept
dry in 2013–14 to allow for the completion of
environmental works. Water delivery was
scheduled to commence in August 2014 with a
focus on providing water to maintain recovered
wetland vegetation — particularly to exclude
terrestrial invading species and maintain

Wakool River. Under full operation, the works will

With the completion of water management

habitat and refuge for small-bodied fish in

enable up to 16,000 hectares of forest to be watered.

structures at Gunbower Forest in February 2014,

remnant pools.

The NSW Department of Primary Industries
(Fisheries) is coordinating a monitoring
program that will look at the response
of fish to the delivery of water to
Koondrook–Perricoota Forest.
The environmental works at Koondrook–
Perricoota include two fishways that allow
for fish to travel between the River Murray
and the forest. A ‘vertical slot’ fishway
provides a passage for small-bodied fish,
while a ‘Denil’ fishway allows for movement
of large-bodied fish, such as Murray cod.
There is also a turtle ramp, designed to
assist turtles’ passage around the
inlet regulator.
Prior to the delivery of water to the site,
a number of native fish will be caught and
tagged downstream of the Koondrook–
Perricoota Forest outlet. Fish tag receptor
beacons located at strategic points within
the forest will track the fish as they move
in response to the flows.
Further monitoring will assess the ability of
pest fish — especially carp — to spawn within
the forest and disperse into the Murray River,
as well as tracking the movement of native
fish within the forest.

the focus shifted to preparing for water delivery.

18
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Hattah Lakes
The Hattah Lakes are located between Mildura and Robinvale in north-west Victoria. The system
is a large floodplain and wetland system within a mallee landscape, consisting of shallow lakes,
creeks and temporary swamps, bordered by riverine woodlands.

Forms part of the 48,000 hectare Hattah–Kulkyne National Park.

The lakes are a significant conservation area with 12 of the lakes listed under the Ramsar
Convention on Wetlands. The system of permanent and semi-permanent wetlands provides
a highly diverse range of vegetation and breeding and feeding habitats for large numbers
of waterbirds, frogs and fish.

Local rainfall in 2010–11 resulted in an improvement in vegetation condition at Hattah Lakes, although
recruitment of young trees was limited. A large flood event in August 2011 resulted in some wetting of
the lowest lying river red gum woodland areas of Hattah Lakes, but did not reach the higher elevation
black box woodland, or the outer lying lakes. Further high local rainfall in 2011–12 did not produce
any significant improvement in the condition of the vegetation.

Lake Hattah, Hattah Lakes, July 2014 (Photo: Vic Hughes)

20
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Case study:
A better understanding of fish
in the Basin
In 2013–14 over 1,000 gigalitres of environmental
water was delivered to the southern Murray–Darling Basin.
TLM and the Commonwealth Environmental Water Holder
funded a study to monitor the spawning and recruitment
of golden perch in response to these flows.

Messengers regulator at Hattah Lakes, July 2014 (Photo: Vic Hughes)

Chalka Creek, Hattah Lakes, July 2014 (Photo: Vic Hughes)

Water management structures

Environmental water delivery in 2013–14

Construction of TLM environmental works at the

The completion of works at the Hattah Lakes

Hattah Lakes was completed in spring 2013.

presented an opportunity to deliver environmental

The works included the lowering of high points in

water for ecological outcomes and to test

Chalka Creek to increase the frequency of natural

new structures.

flows, the construction of a series of regulators and
stop banks on the floodplain to retain water, and
the construction of a permanent pumping station at
the mouth of Chalka Creek. The water management
structures at the Hattah Lakes enable the watering
of nearly 6,000 hectares of wetlands and floodplains
and provide long-term environmental benefits.

other environmental water holders.
The aim of stage 2 is to fill the lake
system to a higher level, providing
water to the high elevation black box
(or flooded gum) communities as well

stages. For stage 1, TLM delivered 67 gigalitres

as delivering water to Lake Kramen.

of water between October 2013 and mid-January

It also aims to test structures to

2014, raising the water level within the lakes to

the full operating capacity. Water

43.5 metres. This water promoted strong growth

delivery in stage 2 will continue

in river red gum foliage. Juvenile fish (including

into the 2014–15 water year.

Murray cod, silver perch and golden perch) were
of waterbirds, particularly ducks and grebes.
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in May 2014 in coordination with

Water was delivered to the Hattah Lakes in two

also observed in the lakes, as were large numbers

22

Delivery of water for stage 2 began

The study used the innovative technique of looking at
fish otoliths, which are bone-like structures in a fish’s
inner ear. By matching otolith chemical composition
with known river water chemistry, researchers were
able to determine where and when fish spawned, as
well as determining the movement of golden perch
between the lower and mid-Murray River and the
Darling River. It was also possible to look at the river
flow at the time of spawning to identify the flow triggers.
The study indicated that specific flow levels,
in conjunction with the right water temperature,
will promote the spawning of golden perch. It also
demonstrated that larval, juvenile and adult golden
perch can travel up to 1,000 kilometres.
This information will assist environmental water
managers to understand the importance of managing
flows to achieve system-scale environmental outcomes
for native fish populations.
The full report is available on the MDBA’s Knowledge
and Information Directory at www.mdba.gov.au/kid.
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Chowilla Floodplain and Lindsay–Wallpolla Islands
The Chowilla Floodplain and Lindsay–Wallpolla Islands icon site is near the border of South Australia,
New South Wales and Victoria. It comprises four separate locations: Lindsay, Mulcra and Wallpolla
islands in Victoria, and Chowilla Floodplain spanning South Australia and New South Wales.
It is a highly significant conservation area containing diverse terrestrial and aquatic habitats.

The Chowilla Floodplain covers an area of over 17,700 hectares; the Lindsay–Wallpolla islands,
including Mulcra Island, cover an area of 20,000 hectares.

The Chowilla Floodplain contains the largest remaining area of natural river red gum forest in the
Lower Murray. Chowilla Floodplain and the Lindsay–Wallpolla islands, including Mulcra Island,
contain nationally significant wetlands that support a variety of native fish and bird species.

High flows in 2011 and 2012 inundated large areas of the icon site — including many key wetland sites —
and had widespread environmental benefits. Large–scale watering was not planned in 2013–14 in order
to allow for the completion of environmental works. However, small volumes of environmental water have
been pumped to support critical floodplain wetland sites since 2012. This has improved the condition
of floodplain vegetation at a local scale, and maintained important habitat for birds and frogs, including
threatened species such as the southern bell frog.

Chowilla, November 2013 (Photo: Sabine Dittmann, Flinders University)
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Chowilla regulator, September 2014 (Photo: Vic Hughes)

Water management structures
The construction of a large regulator on the upper
Potterwalkagee Creek at Mulcra Island and five

for the 2015–16 water year. A regulator has been
constructed at Wallpolla Island to reinstate a
variable water regime at Horseshoe Lagoon.

Environmental water delivery in 2013–14
There was no environmental watering at Lindsay
Island in 2013–14 to allow for ongoing construction

smaller regulators was completed in 2013.

Water management structures at the Chowilla

of infrastructure for environmental water delivery

The regulators allow for the watering of up to

It also enabled initial testing of the regulator and
associated structures, and was undertaken in
conjunction with weir pool manipulation trials by
the New South Wales Office of Water.

Floodplain were completed in autumn 2014. The

in the upper Lindsay River. Wallpolla Island did not

A total of 4.7 gigalitres of environmental water was

1,000 hectares of the Mulcra Island floodplain.

works included a large regulator on Chowilla Creek

receive environmental water. Instead, there was a

delivered to the Chowilla Floodplain in 2013–14,

The works allow water from the Lock 8 weir pool

and ancillary structures on the Chowilla Island Loop

drying phase to manage pest fish species.

focusing on six key wetland areas. The watering

to flow through the creek and floodplains before

and Woolshed Creek. Operation of these works

returning to the River Murray at the upstream

will increase water levels in the anabranch creeks

end of the Lock 7 weir pool.

and enable inundation of up to 9,000 hectares of

At Lindsay Island, regulators have been constructed
to connect Lake Wallawalla with the Lindsay River,
and reinstate a variable water regime for Websters
Lagoon. A further regulator is under construction in
Mullaroo Creek, which is expected to be completed
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floodplain and wetlands under relatively low river
flow conditions. Fish passage is provided at four
key locations in the anabranch. Existing weirs on
Pipeclay and Slaney creeks (major inlet creeks) were
also upgraded to enable more effective management
of flows into the anabranch.

In 2013–14, water delivery to Mulcra was able
to take advantage of high natural flows in the
River Murray system. Mulcra received 3.7 gigalitres
of environmental water, mainly through TLM’s
unregulated Victorian entitlement. The water
delivery connected river channel, floodplain and
wetland sites and generated a strong response

produced a strong waterbird response with high
numbers observed across the wetlands that
received water, including a number of threatened
species. Five different species of frogs were
recorded, including the nationally threatened
southern bell frog. Aquatic and riparian vegetation
across the site also responded in a positive way.

from river red gums and aquatic vegetation.
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River Murray Channel
The River Murray Channel icon site extends from the Hume Dam near Albury, New South Wales,
to Wellington in South Australia.

Approximately 2,200 kilometres.

The River Murray Channel connects riverine ecosystems, floodplains, wetlands and estuarine
systems along its course and provides an important link with the other five TLM icon sites.
It provides a habitat for many native plants, fish and other animals, and its banks support river
red gum forests of high natural and cultural value.

The wetter conditions since 2010 have led to

Environmental water delivery in 2013–14

improvements in the condition and health of the

There were no specific TLM watering actions in the
River Murray Channel above the South Australian
border in 2013–14. However, the delivery of
environmental water to the other icon sites also
provided benefits to this site, including flows
to stimulate and support the breeding of native
fish such as Murray cod and golden perch. Water
returning from the Barmah–Millewa and the
Hattah Lakes sites also transported carbon and
other nutrients — important parts of the river
system’s food web — to the River Murray Channel.

River Murray Channel icon site. Water delivery to
other icon sites provides benefits to the River Murray
Channel along the way, including nutrient and carbon
exchange between floodplains and the river. Flow
pulses provided by the Commonwealth Environmental
Water Holder and supported by TLM environmental
water in the lower River Murray Channel have
provided positive outcomes for native fish.

Water management structures
In the past, weirs constructed along the River Murray
Channel prevented the natural movement of fish.
The Sea to Hume Fishway Program has recently been
finalised, providing migrating fish with 19 fishways
over 2,200 kilometres from the Murray Mouth to the
River Murray Channel, July 2014 (Photo: Alastair McHarg)
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Hume Dam.

In the lower River Murray Channel below the South
Australian border, TLM environmental water was
delivered in coordination with other environmental
water holders to generate a positive response from
large-bodied fish, with flow-cued spawning of
golden perch and silver perch.
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Lower Lakes, Coorong and Murray Mouth
The Lower Lakes, Coorong and Murray Mouth icon site is in South Australia.
It includes 23 different wetland types that range from fresh water to very saline.

More than 140,000 hectares.

A complex freshwater and estuarine environment, the Lower Lakes, Coorong and Murray Mouth
site is one of 10 major Australian havens for large concentrations of wading birds and
is recognised internationally as a breeding ground for many species of waterbirds
and native fish.

Water management structures
The freshwater Lake Alexandrina is separated from the Murray Mouth and Coorong estuary region by
a series of five barrages. Fishways have been constructed at the Goolwa and Tauwitchere barrages,
and a small vertical slot fishway has been installed at Hunters Creek, Hindmarsh Island, through
The Living Murray program. The volume and timing of barrage releases influences water levels and
salinity in the Lower Lakes and Coorong.

Red-necked Avocets, Lower Lakes, Coorong and Murray Mouth, September 2013 (Photo: Sabine Dittmann, Flinders University)
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Caspian Tern, Lower Lakes, Coorong and Murray Mouth, November 2013 (Photo: Rebecca Thornberry)

Significant inflows since 2010 have resulted in
continuous flow and connectivity between
Lake Alexandrina, the Coorong estuary and the
ocean. These inflows have been sufficient to
keep the Murray Mouth open without dredging
since December 2010, as well as reduce salinity
levels in Lake Alexandrina.

Environmental water delivery in 2013–14
The continued recovery of Ruppia tuberosa (Ruppia)
was a high priority in planning for the 2013–14
water year. Ruppia is a native seagrass that is an
important part of the Coorong ecosystem, providing
food and habitat for birds, small fish, invertebrates
and zooplankton. In recent years, Ruppia

The higher flows and improved conditions in the

populations have declined through unfavourable

Lower Lakes, Coorong and Murray Mouth have

water levels and increased salinity in the Coorong.

also led to improvements in bird, vegetation
and fish communities.

In 2013–14, 746 gigalitres of environmental water
was delivered to the Lower Lakes, Coorong and
Murray Mouth in a coordinated watering action
with other environmental water holders. This

Lower Lakes, Coorong and Murray Mouth, November 2013 (Photo: Rebecca Thornberry)

The flows assisted in reducing the rate of water

exchange with the Coorong and allowing salts to be

level fall in the Coorong South Lagoon during spring,

taken out of the system. Salinity concentrations in

which created suitable conditions for flowering and

Lake Alexandrina and the Coorong were maintained

fruiting of Ruppia into early summer. The increase

below target levels, while salinity in Lake Albert

in the distribution of Ruppia in the Coorong South

continued to fall.

Lagoon was supported by the Ruppia Translocation
Project2, which moved sediment containing
Ruppia seeds from Lake Cantara in south-eastern
South Australia to a number of sites along the
Coorong South Lagoon.
The large natural flows supported by environmental
water meant that the Murray Mouth remained open
for the entire year, providing a continuous water

An increase in the number of waterbirds compared
with the previous few years was also recorded across
the icon site. This was particularly reflected in the
number of migratory waders that were observed in
the Coorong. Murray hardyhead, a small-bodied native
fish species, were observed in Lake Alexandrina, and
abundant and diverse species of fish were observed
moving through the barrage fishways.

included 156 gigalitres of TLM environmental water
delivered during the spring/summer period.
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2 The Ruppia Translocation Project was part of the Coorong, Lower Lakes
and Murray Mouth Recovery Project which was jointly funded by the
Commonwealth Department of the Environment and the South Australian
Department of Environment, Water and Natural Resources.
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Lower Lakes, Coorong and Murray Mouth, November 2013 (Photo: Sabine Dittmann, Flinders University)

Case study:
Involvement/engagement of the Ngarrindjeri people
The Ngarrindjeri people are the traditional

water use for the coming water year. Flows

owners of the lower River Murray region and

through the barrages were seen as a priority

the Lower Lakes, Kurangk (Coorong) and

from both a cultural and ecological perspective.

Murray Mouth.

Connecting the river, lakes and Kurangk

South Australia’s annual environmental watering
priorities are developed every year by the

(Coorong) and barrage flows was also seen as
a high priority to ensure the health of this area.

Department of Environment, Water and Natural

The submerged aquatic plant Ruppia tuberosa

Resources (DEWNR) in South Australia. With

was identified by the Ngarrindjeri as a key ngartji

support from The Living Murray’s Indigenous

(special friend) and marker of the health of

Partnerships Program, consultation and

Ruwe/Ruwar (lands, waters and all living things).

negotiations occur with the Ngarrindjeri Regional

Ecologically, this plant provides food and habitat

Authority (NRA) on watering priorities for the

for many species that live in the Coorong.

Lower Lakes, Coorong and Murray Mouth icon
site and the lower River Murray Channel.

The successful reproduction and seed set of
Ruppia tuberosa was subsequently made

In autumn 2013, DEWNR and representatives

South Australia’s highest priority action

from the NRA’s Yarluwar–Ruwe Program met to

through water delivery in 2013–14.

discuss the planned priorities for environmental
River red gum by Barmah Lake, Barmah Forest, February 2014 (Photo: Keith Ward)
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