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scale watering events are delivered to sites at approximately 
3 to 5-year intervals and sites would receive low to moderate 
amounts in the intervening years.

Potential watering opportunities are prioritised based on the 
results of ecological monitoring studies, the availability of 
water in the river, seasonal outlook and icon site conditions. 
These factors help to make the best decisions about when, 
where and how to use environmental water at the icon sites.

Entitlements: rights to access water from the river.
Allocations: the amount of entitlement that is available  
to use.

To increase efficiency in environmental watering, The Living 
Murray has also begun construction on a series of water 
management structures at the icon sites. These structures 
will be constructed at Gunbower–Koondrook–Perricoota, 
Hattah Lakes and Chowilla Floodplain and Lindsay–Wallpolla 
Islands (including Mulcra Island), with some structures being 
completed in 2010–11.

The Living Murray is monitoring fish, bird and vegetation 
populations at the icon sites to provide an indication, over 
time, of their overall ecological health.

Monitoring the responses to environmental watering in 
2009–10 indicated that the recent drought continued to 
impact upon the wetland, floodplain and riverine habitats of 
the River Murray system. This has limited the ability to meet 
long-term ecological objectives for the six icon sites under 
The Living Murray initiative. However, results indicated that 
limited environmental watering of key refuges during the 
drought had resulted in positive ecological responses. 

Overall findings in 2009–10 indicated that 79% of areas 
covered by river red gum (Eucalyptus camaldulensis) and 
black box (E. largiflorens) communities in The Living Murray 
icon sites were in a stressed condition.

The Living Murray is one of Australia’s largest 
river restoration programs, established in 
response to evidence showing the declining 
health of the River Murray system. 

The Living Murray delivers environmental water to improve 
the health of six icon sites:

• Barmah–Millewa Forest — downstream of Tocumwal and 
near Deniliquin (NSW and VIC)

• Gunbower–Koondrook–Perricoota Forest — downstream of 
Echuca (NSW and VIC)

• Hattah Lakes — between Ouyen and Mildura (VIC)

• Chowilla Floodplain (SA) and Lindsay–Wallpolla Islands 
(NSW and VIC) — where the borders of NSW, Victoria and 
South Australia meet

• the River Murray Channel — from near Albury to the sea 
(NSW, SA and VIC)

• the Lower Lakes, Coorong and Murray Mouth (SA).

In 2009–10 The Living Murray delivered 65,727 ML of 
environmental water to the icon sites, the largest volume 
since the program began. This was due to more water 
entitlements being listed on the TLM Water Portfolio and 
an increase in seasonal allocations. With extremely dry 
conditions forecasted for 2009–10, The Living Murray initially 
focused on creating drought refuges at the icon sites. As rain 
fell and water allocations increased, The Living Murray was 
able to plan for and begin delivering larger waterings.

Water entitlements under The Living Murray portfolio are 
subject to allocations in the same way that irrigation water 
is. Once allocations are announced, The Living Murray 
prioritises the use of its water allocations to achieve the best 
environmental outcomes for the River Murray, consistent 
with its annual watering plan. 

The general aim of the watering plan is to replicate natural 
watering cycles at the sites. This is likely to mean that large-

Cover photos: Reedy Lagoon before and after environmental  
watering (©MDBA Photos by David Kleinert)



Lake Albert (© MDBA Photo by Arthur Mostead)

Drought conditions continued to impact on waterbird 
communities. The total number of waterbirds surveyed in  
2009 across all icon sites (247,923) represented a 44% 
increase in the number of waterbirds surveyed at the same 
time of year in 2008, which had been 4% lower than the 
number for 2007.

The overall condition for river fish communities in 2009–10 
was poor, with some species severely affected by the ongoing 
drought. However, new fishways are restoring passage for 
the migratory fish community, and resnagging between Lake 
Hume and Yarrawonga have increased numbers of some 
native fish species. 

Icon site Locations within icon site Volume: 

million 
litres (ML)

Period of watering Watering objectives

Barmah-
Millewa Forest

Douglas Swamp, Walthours 
Swamp, Reed Beds and 
Gulf Creek

2,368 Nov 09–Mar 10 -  facilitate the maintenance and recovery 
of wetland vegetation

-  contribute to the maintenance of bird 
breeding and foraging habitat

Gunbower–
Koondrook–
Perricoota

Reedy Lagoon 2,201 Nov–Dec 09 -  maintain drought refuge 

-  contribute to the maintenance of bird 
breeding and foraging habitat

Hattah Lakes Chalka Creek, Lake Lockie, 
Little Lake Hattah, Lake 
Hattah, Lake Bulla and 
Lake Arawak

2,336 May–Jun 10 -  to halt or reverse the decline of fringing 
river red gums in Hattah Lake and 
surrounding wetlands 

-  extend the duration of drought refuge

Chowilla 
Lindsay–
Wallpolla

Punkah Creek, 
Twin Creeks, Coppermine, 
Werta Wert, Lake Littra, 
Monoman Island 
Horseshoe, Kulkurna, 
Pilby Lagoon, 
Wallpolla Island, and 
Lindsay Island

10,237 Sep 09–Jun 10 -  contribute to preventing the decline 
in health of long lived vegetation, 
including mature river red gum, black 
box and other high priority vegetation

-  provide a drought refuge

Lower Lakes, 
Coorong and 
Murray Mouth

Narrung, Boggy Creek, 
Turveys Drain, and  
Lake Albert

48,585 Oct 09–Jun 10 -  maintain drought refuge for threatened 
waterbirds and fish species

-  prevent loss of aquatic vegetation

 -  assist the recovery of Lake Albert 
by inundating high risk sediments 
to reduce the risk of wide-scale 
acidification and reducing salinity

TOTAL 65,727

The Living Murray environmental watering and outcomes by icon site in 2009-10



Walthours Swamp:  
225 ML from 16–25 November 2009

This environmental watering fully inundated Walthours 
Swamp in November 2009, flooding 50 ha. The watering 
resulted in a greater variety of wetland plants and an 
increase in new plant growth.

Reed Beds Swamp:  
1,370 ML from 16 November 2009–10 March 2010

Reed Beds Swamp was watered to continue the benefits 
achieved by the 2008 environmental watering. The 2009 
watering created a flood over the full extent of the wetland, 
an area of 255 ha. Wetland vegetation reacted positively to 
the watering, with an increase in the variety and numbers of 
species in the area. Large areas of new growth of giant rush 
and common reed provided nesting habitat for waterbirds. 
Successful spoonbill breeding was recorded at the site, and 
brolgas were regularly observed with at least two brolga 
chicks successfully hatching. Australasian bitterns were also 
recorded at the site.

Gulf Creek in Barmah: 250 ML from 17–19 November 2009

This watering inundated 8.5 km of Gulf Creek, aiming to 
maintain drought refuges for native fish and turtles and 
reconnect the creek’s remaining pools. 

The watering reconnected the pools and enabled a shallow 
flood, which increased the size of the wetland and improved 
water quality. Native fish species were recorded, including 
Murray cod, golden perch, Australian smelt, carp gudgeon 
and flat-headed gudgeon. River red gums and other wetland 
plants improved with the watering. The refuge also attracted 
the superb parrot and white-bellied sea eagle.

BARMAh–MILLEWA FoREST

Sites in the Barmah–Millewa Forest were watered to 
maintain drought refuges and contribute to the maintenance 
of bird breeding habitat.

Douglas Swamp:  
523 ML from 16 November – 2 December 2009

      

Early watering and post-watering at Douglas Swamp (© Photos by 
David Kleinert)

Douglas Swamp received enough water to fully inundate 
approximately 60% of the wetlands, with drainage channels 
watering farther areas of the forest. Plants responded well to  
the watering, with an increase in the variety and abundance  
of species.



GuNBoWER–KooNDRooK–PERRICooTA

Reedy Lagoon in Gunbower:  
2,201 ML from 19 November–9 December 2009 (see cover)

Reedy Lagoon in Gunbower Forest received environmental 
water to create a drought refuge for waterbirds, fish and 
frogs. As a result, the wetlands provided breeding waterbirds 
with greater food resources and nesting areas. Underwater 
plants improved with the watering and small native fish were 
recorded in the wetland.

hATTAh LAKES 

2,336 ML from 10 May–30 June 2010

Hattah Lakes received 2,336 ML of a 5,000 ML allocation in 
2009–10. In order to boost spring breeding, the remainder 
will be applied in 2010–11. The lakes received environmental 
water at Chalka Creek, Lake Lockie, Little Lake Hattah,  
Lake Hattah, Lake Bulla and Lake Arawak in order to provide 
drought refuges for waterbirds and stressed river red gums. 

Early monitoring results indicated that the watering 
produced approximately 500 ha of wetland habitat at Hattah 
Lakes, creating an important drought refuge for waterbirds 
and other wetland species, such as turtles and frogs.

ChoWILLA LINDSAy–WALLPoLLA

Waterings at Chowilla Lindsay–Wallpolla aimed to protect 
remaining wetlands with healthy plants and animals, 
including underwater species. Waterings also aimed to 
prevent a decline in the health of river red gums, provide 
drought refuges and habitat for waterbird breeding, and to 
continue the benefits of previous waterings.

Some Chowilla Lindsay–Wallpolla sites were selected as 
important breeding sites for the Environment Protection and 
Biodiversity Act-listed southern bell frog (also known as the 
growling grass frog), and the barking frog (also known as the 
long-thumbed frog).

Barking frog (© MDBA Photo by Guntha Schmida)

Monoman Island horseshoe:  
152 ML from 30 November–5 December 2009

After the watering, the health of river red gums improved and 
saplings grown from the previous watering have benefitted.

Lake Littra: 999 ML from 29 october–29 November 2009

    

Juvenile white-bellied sea eagle (© MDBA Photo by David Kleinert)

Since the watering, river red gums have shown an 
improvement in health, which indicates increasing health of 
the wetland. Large numbers of the southern bell frog were 
recorded at Lake Littra, along with five other species of frogs. 
Nineteen species of waterbirds have been recorded on the 
lake, with one survey counting 1,959 individual birds. Species 
recorded included white-bellied sea eagle, freckled duck and 
Australasian shoveler.

Egrets gather during the early stages of environmental watering 
at Reed Beds Swamp (©MDBA Photo by David Kleinert)



Punkah Creek: 50 ML from 15 January–15 March 2010

The health of river red gums along the creek has improved 
since the watering. Three species of frogs have since been 
recorded at the site.

Twin Creeks: 124 ML from 28 September–2 october 2009 
and 28 october–2 November 2009

River red gums responded positively to the watering. This 
includes those saplings that grew as a result of previous 
environmental waterings at the site. 

Coppermine Waterhole and floodplain complex: 1,999 ML 
from 16 November–11 December 2009

The health of river red gum and black box trees improved 
with the watering. Understorey vegetation (such as bushes 
and grasses) also improved, with a number of flood-
dependent plants growing after the watering that were not 
previously common in the area. Since the watering, Cyperus 
difformus (dirty dora), a flood-dependent native plant, has 
been recorded at Chowilla for the first time since 1989. 
Twenty-five species of waterbird and six species of frogs, 
including the southern bell frog, were also recorded within 
the wetland.

Pilby Lagoon: 215 ML from 20 November 2009–30 June 2010

The wetland and its river red gums have benefitted from the 
watering, with 14 species of waterbirds and large numbers of 
southern bell frogs since recorded at the site.

Kulkurna: 140 ML from 23 November–5 December 2009 and 
1–28 February 2010

River red gums and black box trees at the site have shown an 
improvement in health since the watering. Five frog species 
have been recorded, including the southern bell frog.

 

Southern bell frog (© and photo Alexander Dudley)

Werta Wert:  711 ML from 22 November–24 December 2009

The health of river red gums has improved since the 
watering. Thirteen species of waterbird have been recorded 
at the wetland, including the Australasian shoveler and the 
glossy ibis. The glossy ibis is protected under the China–
Australia Migratory Bird Agreement. Four species of frogs 
were recorded breeding at the site, including large numbers 
of southern bell frogs.

Wallpolla Island: 2,847 ML from 6 April–30 June 2010

Wallpolla Island received enough water to inundate  
approximately 170 ha of river red gum habitat, creating a 
drought refuge for plants and animals. Monitoring recorded 
24 waterbird species and three frog species, including the 
barking frog.

Lindsay Island: 3,000 ML from 6 April–30 June 2010

Approximately 112.41 ha of Lindsay Island was inundated 
during this watering, creating a drought refuge for plants  
and animals. Monitoring recorded 21 waterbird species 
and five frog species, including the vulnerable southern 
bell frog.



LoWER LAKES, CooRoNG, MuRRAy MouTh

Lake Albert: 48,300 ML from January–June 2010

The watering maintained the water level in Lake Albert  
above -0.75 m AHD to prevent acidification, with water levels 
recorded at -0.595 m on 3 May 2010. Other environmental 
benefits of the watering have included a greater number of 
frog species at the Narrung Narrows of the lake, including 
eastern banjo, common froglet, spotted grass and barking 
frogs, and brown tree frogs.

Turveys Drain: 18 ML from 6 November 2009–30 June 2010

Turveys Drain received environmental water to create a 
drought refuge and prevent a critical loss of species at the 
site, particularly of the native fish Murray hardyhead and 
southern pygmy perch. After the watering, adult populations 
of both Murray hardyhead and southern pygmy perch were 
thriving. Aquatic plants also responded well and five species 
of frogs were recorded.

Murray hardyhead (© MDBA Photo by Gunther Schmida)

 

 
 

Egret at Lake Albert (© MDBA Photo by Arthur Mostead)

Narrung: 250 ML from 28 october–7 November 2009 
and 8–13 December 2009

The environmental watering at Narrung wetland was 
successful in increasing the abundance of important 
underwater plants such as Ruppia which were once 
widespread in the waters of the Coorong, and the wetlands 
fringing the Lower Lakes. These plants provide food for 
birds such as black swans, and habitat for small threatened 
fish species. Migratory wading birds and waterbirds were 
recorded in high numbers in the wetland.

Boggy Creek:  
17 ML from october 2009–30 June 2010 

Boggy Creek was watered to prevent the loss of Murray 
hardyhead. A population of approximately 100 adult Murray 
hardyheads were recorded at the site after the watering. 

Back page photo: Reed Beds Swamp after watering  
(© MDBA Photo by David Kleinert)

Pilby Lagoon benefits from environmental watering  
(©MDBA Photo by Corey Brown)



The Living Murray is a joint initiative funded by the New South Wales, Victorian, South Australia, Australian Capital Territory 
and the Commonwealth governments, coordinated by the Murray–Darling Basin Authority. 


