Murrumbidgee region
Lower Murrumbidgee River Floodplain
The Lower Murrumbidgee River Floodplain hydrologic indicator site contains
the largest complex of wetlands in the Murrumbidgee system. It is located
near Balranald in New South Wales, and starts about 38 km upstream of
Maude Weir (Figure B17.1). The Lower Murrumbidgee River Floodplain
includes one of the largest lignum (Muehlenbeckia florulenta) wetlands in
New South Wales (CSIRO 2008e). The floodplain receives waters from
the Murrumbidgee River from either overbank flooding or via controlled
diversions from Maude and Redbank weirs (Kingsford & Thomas 2001).
The Murray–Darling Basin Authority (MDBA) has used the inundation
extents as determined by Kingsford, Thomas and Knowles (1999) to define
the lateral extent of the site. The longitudinal extent was determined from
information contained within the Directory of important wetlands in
Australia dataset (Department of the Environment, Water, Heritage and the
Arts 2001). Spatial data used in this map is listed in Table B1.3.
For the purposes of this report, the western boundary of the Lower
Murrumbidgee River Floodplain is the Balranald–Ivanhoe Road, and the
southern extent is Balranald. Lakes to the west of the Balranald–Ivanhoe
Road were excluded, as significant changes would need to be made to
infrastructure to inundate these areas.
Wetlands below Balranald were not included in this report because of the
difficulty of inundating wetlands near the junction of the Murray and
Murrumbidgee rivers using only flows from the Murrumbidgee Valley.
Flows from the River Murray, as well as from the Murrumbidgee at Maude
Weir, would be needed to wet the wetlands below Balranald (Murrumbidgee
Catchment Management Authority 2010).
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Values
The Lower Murrumbidgee River Floodplain contains a mosaic of wetland
types that fill and dry over various timescales (NSW Department of Water
Resources 1994). It contains wetlands of national significance and also has
international significance through the presence of waterbird species that
are protected under international bird migratory agreements. The Lower
Murrumbidgee River Floodplain has been identified as a hydrologic indicator
site in the Murray–Darling Basin by meeting four of MDBA’s five criteria for
key environmental assets (Table B17.1).
Table B17.1 MDBA key environmental assets criteria: Lower Murrumbidgee River Floodplain
Criterion

Explanation

1. Formally recognised in, and/or is capable of
supporting species listed in, relevant international
agreements

For a full list of species listed in international agreements that have been recorded at the Lower
Murrumbidgee River Floodplain, see Table B17.10.
The floodplain is recognised as a wetland of importance and is listed in the Australian wetlands
database (Department of the Environment, Water, Heritage and the Arts 2010c). The Lower
Murrumbidgee River Floodplain contains a number of significant ecological features (NSW
Department of Water Resources 1994), including:

2. Natural or near-natural, rare or unique

• good examples of two wetland types — lignum swamps and fringing river red gum (Eucalyptus
camaldulensis) forests
• wetlands that are of special value as habitat for animals (specifically a range of waterbirds) at a
critical stage in their biological cycles, regularly supporting:
• 20,000 waterbirds — there were about 140,000 waterbirds regularly on the floodplain during
surveys each October from 1983 to 1986, and significantly more than 20,000 waterbirds in 1987,
1988, 1991, 1992, 1995, 1996 and 2000 (Kingsford & Thomas 2004)
• 1% of the straw-necked ibis population of the Murray–Darling Basin.
The Lower Murrumbidgee River Floodplain supports flora and fauna species with extensive areas of
lignum and river red gum, as well as woodlands of black box (Eucalyptus largiflorens) on the floodplain
margins (Department of the Environment, Water, Heritage and the Arts 2010c).

3. Provides vital habitat

Wetlands dominated by river red gum and lignum are crucial for the long-term maintenance of
waterbird populations (NSW Department of Water Resources 1994). Lignum provides nesting habitat
for colonial waterbirds, such as glossy, Australian white and straw-necked ibis (Plegadis falcinellus,
Threskiornis molucca, T. spinicollis) and freckled ducks (Stictonetta naevosa).
The Lower Murrumbidgee River Floodplain is also an important floodplain nursery for silver perch
(Bidyanus bidyanus), golden perch (Macquaria ambigua), bony bream (Nematalosa erebi) and
Murray cod (Maccullochella peelii peelii) (NSW Department of Environment, Climate Change and
Water 2009a).

4. Supports Commonwealth-, state- or territory-listed
threatened species and/or ecological communities

The floodplain supports species listed as threatened under both Commonwealth and state legislation.
Table B17.10 contains the full list of the site’s threatened species.

Hydrology
The wetlands of the floodplain originally covered more than 300,000 ha
(Kingsford & Thomas 2004). Historical accounts described an extensive
wetland, frequently flooded by overbank flows, supplied by a complex system
of creeks and river channels (South Australian Government 1902; Butler
et al. 1973; Kingsford & Thomas 2004). The floodplain relies almost entirely
on flows from the Murrumbidgee River and comprises a complex system of
interconnected creeks flowing east to west (Kingsford & Thomas 2004).
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The Maude and Redbank weirs deliver controlled flooding into the flood
control and irrigation district. In addition, an extensive network of block,
channel and levee banks has been constructed to support controlled flooding
within the district.
Development within the Murrumbidgee and Lachlan catchments has
resulted in significant changes to the hydrology of the Lower Murrumbidgee
River Floodplain. The CSIRO Murray–Darling Basin Sustainable Yields
Project (CSIRO 2008e) found that water resource development had more
than tripled the average period between overbank events at Maude Weir. In
addition, the maximum period between high-flow events at Maude Weir had
more than doubled. Kingsford and Thomas (2004) also noted substantial
reductions in the annual volume of flows to the Lower Murrumbidgee River
Floodplain through water resource development. It is likely that these changes
have adversely affected the floodplain’s wetlands, complicated by the high
level of water regulation both to and within the area (CSIRO 2008e).
Kingsford and Thomas (2004) gained some insight into how upstream
diversions and development activities within the Lower Murrumbidgee River
Floodplain have impacted on the area’s wetlands by analysing satellite images
from 1975–98. They concluded that water resource development, both above
and within the Lower Murrumbidgee River Floodplain, had resulted in the
loss of 58% of the original wetland area (Kingsford & Thomas 2004).
In addition to the significant decline in extent, Kingsford and Thomas (2004)
showed that 44% of the remaining wetland area was degraded. Reflecting the
loss in extent and condition of flood-dependent vegetation, Kingsford and
Thomas (2004) reported a decline in wetland-dependent waterbirds, which
have historically used the wetlands of the floodplain to breed and forage.

Environmental objectives and targets
Environmental objectives have been determined for the Lower Murrumbidgee
River Floodplain using the key environmental assets criteria. Targets to
achieve these objectives have been specified for flood-dependent vegetation
communities considered essential to support wetland processes and to provide
crucial habitat for identified flora and fauna species. Table B17.2 outlines
these objectives based on sustaining ecosystem health for significant species,
particularly waterbirds, including:
• healthy vegetation for suitable nesting habitat such as floodplain trees
(river red gum and black box), bushes such as lignum, and dense stands of
rushes, reeds and cumbungi. Most of this floodplain vegetation depends
on the same flooding and drying cycle to which the waterbirds have
adapted (Scott 1997)
• wetland health.
As part of its work in identifying the Lower Murrumbidgee River
Floodplain’s water needs, the NSW Department of Environment, Climate
Change and Water (2010c) analysed vegetation information to define the
functional vegetation groups listed in Table B17.3. MDBA adopted these
functional groups to develop vegetation targets for the Lower Murrumbidgee
River Floodplain.
As the floodplain vegetation group is dominated by non–flood dependent
communities (vegetation communities in which the dominant species do
not depend on flooding to complete their life cycle), no target was set for
this community.
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Table B17.2 Environmental objectives and targets: Lower Murrumbidgee River Floodplain
Objectives

Justification of targets

Target

1. To protect and restore ecosystems that support
migratory birds listed under relevant international
agreements (Criterion 1)

Following flooding, the key floodplain vegetation communities
provide widespread breeding opportunities for many relevant
waterbird species (Kingsford & Thomas 2004). On this basis, an
additional target has been identified that centres on flows to support
moderate to large breeding events by colonial waterbirds (meets
Objective 1).

Provide conditions conducive
to successful breeding of
colonial nesting waterbirds

Objectives 2 to 4 will be fulfilled if the dominant vegetation
communities are retained in a healthy condition. Given the extent of
changes to the hydrology and ecology of the Lower Murrumbidgee
River Floodplain, maintaining all of the flood-dependent vegetation
communities in good condition is considered to be unachievable
through the Basin Plan.
2. To protect and conserve natural or near-natural,
rare or unique water-dependent ecosystems (in
their current state) (Criterion 2)
3. To protect and restore water-dependent
ecosystems that provide vital habitat (Criterion 3)
4. To protect and restore water-dependent
ecosystems that support Commonwealth-,
state- or territory-listed threatened species and
communities (Criterion 4)

The NSW Department of Environment, Climate Change and
Water (2010c) analysed historical inundation patterns of the Lower
Murrumbidgee floodplain against river flow data to determine the
likely inundation extents for eight inflow magnitudes. The analysis
showed that an inflow of 2,700 GL, the largest of the eight, would be
likely to inundate around 186,000 ha of the floodplain. This analysis
also shows that 99% of open water and semipermanent wetlands,
96% of river red gum communities and 65% of floodplain wetland
communities are likely to be inundated as a result of this inflow.
Analysis of modelled without-development flows between 1895 and
2009 shows that the range of flow volumes determined by the NSW
Department of Environment, Climate Change and Water (2010c)
would provide sufficient inundation to ensure the resilience of
most flood-dependent vegetation. Therefore, the vegetation extent
determined for the largest inflow magnitude of 2,700 GL has been
selected as a basis for vegetation targets.

Maintain 100% of the current
extent of permanent and
semipermanent wetland
communities in good condition
Maintain 95% of the current
extent of river red gum
communities in good condition
Maintain 65% of the current
extent of floodplain wetland
vegetation in good condition

Table B17.3 Functional vegetation groups: Lower Murrumbidgee River Floodplain
Semipermanent
wetland
vegetation
Spike rush
(Eleocharis
obicis)dominated
sedgelands

River red gum
communities

Floodplain wetland
vegetation

River red gum riparian
forest

Black box woodland
with lignum, nitre
goosefoot, river cooba
and chenopod shrub
understorey

River red gum
with herbaceous
understorey
River red gum
with lignum,
nitre goosefoot
(Chenopodium
nitrariaceum)
and river cooba
(Acacia stenophylla)
understorey

Lignum shrubland
Lignum and nitre
goosefoot shrubland
Mixed grassland and
forbland
Cane grass (Zygochloa)

Floodplain vegetation

Other

Dillon bush (Nitraria billardierei) shrubland

Land cleared for agriculture

Chenopod shrublands — old man saltbush
(Atriplex nummularia), bladder saltbush
(A. vesicaria), black bluebush (Maireana
pyramidata), cotton bush (Gomphocarpus
fruticosus), and poverty-bush (Eremophila
vernicosa)

Areas where no vegetation
mapping exists

Grassland — whitetop (Austrodanthonia
caespitosa) or rough spear grass (Austrostipa
scabra)
Yarran (Acacia homalophylla) woodland
White cypress pine (Callitris glaucophylla)
woodland
Red mallee (Eucalyptus socialis) woodland
Belah (Casuarina pauper) and rosewood
(Alectryon oleifolius) woodland

Appendix B Hydrologic indicator sites

695

The Lower Murrumbidgee River Floodplain comprises four management
units determined by their hydrological character: Nimmie–Caira, Redbank,
Murrumbidgee and Fiddlers–Uara. To further establish the water needs of
the functional vegetation groups and develop vegetation targets for the Lower
Murrumbidgee River Floodplain, the functional vegetation groups present in
each unit were assessed.
Nimmie–Caira

The Nimmie–Caira system is dominated by the flow regimes of the Nimmie
and Pollen creeks. Nimmie Creek leaves the Murrumbidgee River about 3 km
upstream of Maude Weir. Controlled flows can be provided by using Maude
Weir to elevate the natural river level, and diverting flow via a regulator into
Nimmie Creek. The weir has a diversion capacity of 2 GL/d and can divert
water over an area of 70,000 ha of the floodplain via the Nimmie and the
North and South Caira channels (Murrumbidgee Catchment Management
Authority 2010).
Significant floodplain development in the Nimmie–Caira has reduced
the area of wetland within this unit by around 61,847 ha (Kingsford &
Thomas 2004). The wetland extent measured in 1998 by Kingsford and
Thomas (2004) constituted only 34% of the original wetland area of the
Nimmie–Caira system. By 1998, 73,395 ha (80.8%) were either lost or
measured as degraded (Kingsford & Thomas 2004). This is supported by
information detailed in the Lower Murrumbidgee floodplain natural resource
management plan, which indicates a large section of the Nimmie–Caira area
has been cleared (Murrumbidgee Catchment Management Authority 2010).
Floodplain wetland vegetation is the dominant functional vegetation group in
the Nimmie–Caira, which largely comprises lignum shrublands.
One of the largest wetlands and rookeries in the Nimmie–Caira management
unit is Eulimbah Swamp, which covers 600 ha (NSW Department of
Water Resources 1994). In 1990–91, Eulimbah Swamp supported the
largest colonies of royal spoonbills (Platalea regia) on record in Australia
(Marchant & Higgins 1990; Magrath 1992; NSW Department of Water
Resources 1994; Murrumbidgee Catchment Management Authority 2010).
In addition to waterbird habitat, Eulimbah Swamp was identified in the
Interim environmental watering plan for the Murrumbidgee Valley 2009–10 as
core habitat for the southern bell frog (Litoria raniformis) (NSW Department
of Environment, Climate Change and Water 2009c). The watering plan
indicates that the core southern bell frog habitats within the Nimmie–Caira
are in good condition.
About 18,000 ha of lignum occurs within the Nimmie–Caira unit
(Murrumbidgee Catchment Management Authority 2010). These areas of
lignum are located along the channels and floodways within the Lowbidgee
flood control and irrigation district, and are predominantly in good health
(Kingsford & Thomas 2001). In 1990, the lignum stands in Suicide Bank
Swamp were the only places where the endangered painted snipe (Rostratula
australis) was recorded and buff-banded rails (Gallirallus philippensis) were
confirmed to be breeding (Maher 1990).
Aerial surveys showed large concentrations of waterbirds in some of the
irrigation bays within the unit, indicating that these areas offer important
replacement habitat (Kingsford & Thomas 2001). More recently, the NSW
RiverBank business plan (NSW Department of Environment, Climate Change
and Water 2008) indicated that significant bird breeding events still occur in
locations within the Yanga National Park and on the Nimmie–Caira system.
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Table B17.4 E
 xtent of functional vegetation groups inundated by identified flow volumes,
Nimmie–Caira management unit: Lower Murrumbidgee River Floodplain
Functional vegetation groupa (ha)

Flow volume
(GL)

Area of
Nimmie–Caira
management
unit inundated
(ha)

Open water
surface area

Area of
semipermanent
wetland
inundated

Area of river red
gum inundated

Area of
floodplain
wetland
vegetation
inundated

Area of
floodplain
vegetation
inundated

Other areas
inundated

50

230

42

0

54

95

12

28

100

1,517

71

0

215

866

12

353

175

3,718

87

0

354

2,626

48

603

270

6,141

103

0

387

3,465

84

2,103

400

9,411

104

0

537

4,239

179

4,352

800

20,276

122

0

757

7,280

251

11,866

1,700

40,938

126

0

902

12,902

896

26,111

2,700

72,310

143

0

2,061

21,823

5,905

42,378

a See Table B17.3

The system still appears to retain important habitat features, including a
number of key wetlands and rookeries connected by a system of floodways.
These provide important breeding areas and refuges for a variety of species.
Table B17.4 illustrates the area of each functional vegetation group likely
to be inundated under a range of flow volumes (NSW Department of
Environment, Climate Change and Water 2010c).
Redbank

The Redbank area is dominated by wetland systems that rely on flows
from the Murrumbidgee River. Flows can be delivered to the system by
overbank flooding, which occurs when flows exceed 11,000 ML/d upstream
of Redbank Weir (Kingsford & Thomas 2004), or by controlled flows.
Controlled flows can be provided by elevating the natural river level using
Redbank Weir and diverting these flows via regulators on the northern and
southern sides of the weir pool (Murrumbidgee Catchment Management
Authority 2010). Diversions range from 1,000 ML/d to 3,500 ML/d
depending on river flow (Murrumbidgee Catchment Management
Authority 2010).
In comparison to other areas of the Lower Murrumbidgee River Floodplain,
water resource development has had the least impact on vegetation
communities of the Redbank system. Kingsford and Thomas (2004)
determined that in 1998, 54,376 ha (59%) of the original wetland area of the
Redbank system remained, and of this, 27% was in a degraded state. Thus,
51,935 ha (56.7%) had been either lost or degraded (Kingsford & Thomas
2004). The dominant vegetation within the Redbank area includes river red
gum and black box woodlands, with relatively high areas of open water and
semipermanent wetland communities.
The Lower Murrumbidgee floodplain natural resource management plan
2010 identified more than 60 swamps, wetlands, lakes and rookeries in the
Redbank area, most of which are located within the Yanga National Park
(Murrumbidgee Catchment Management Authority 2010).
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Table B17.5 E
 xtent of functional vegetation groups inundated by identified flow volumes,
Redbank management unit: Lower Murrumbidgee River Floodplain
Functional vegetation groupa (ha)

Flow volume
(GL)

Area of Redbank
management
unit inundated
(ha)

Open water
surface area

Area of
semipermanent
wetland
inundated

Area of river red
gum inundated

Area of
floodplain
wetland
Inundated

Area of
floodplain
vegetation
inundated

Other areas
inundated

50

2,630

623

36

709

7

1,183

72

100

4,326

639

201

1,986

18

1,171

310

175

7,149

645

284

4,842

55

1,136

187

270

10,750

642

307

8,310

111

1,088

293

400

15,073

649

317

11,810

230

1,578

489

800

26,262

651

323

21,446

1,382

1,416

1,043

1,700

48,429

657

323

35,173

7,483

2,152

2,640

2,700

59,335

657

327

37,621

11,796

3,108

5,827

a See Table B17.3

The NSW RiverBank business plan (NSW Department of Environment,
Climate Change and Water 2008) specifies that within the Lower
Murrumbidgee River Floodplain, Yanga National Park contains important
wetlands habitats of high conservation value, including:
• semipermanent wetland area of Yanga Lake
• river red gum forests and woodlands
• significant bird breeding locations
The Interim environmental watering plan for the Murrumbidgee Valley
2009–10 (NSW Department of Environment, Climate Change and Water
2009) indicates that the core southern bell frog habitats and the wetlands
and river red gum forests in north Yanga are in good condition, while the
condition of south Yanga river red gum forests is critical.
Table B17.5 illustrates the area of each functional vegetation group that would
likely be inundated under a range of flow volumes (NSW Department of
Environment, Climate Change and Water 2010c).
Murrumbidgee

The Murrumbidgee management unit lies on either side of the Murrumbidgee
River, and the flood regime of the river highly influences the frequency and
length of flooding in this section of the floodplain.
The Murrumbidgee River decreases in channel capacity in a downstream
direction, from 35 GL/d at Hay to 20 GL/d at Maude Weir and 11 GL/d at
Redbank Weir (Kingsford & Thomas 2004). Maude Weir sits in the upper
section of the management unit and is a good reference point for flows
through the Murrumbidgee unit. The CSIRO Sustainable Yields Project
(CSIRO 2008e) generated a number of scenarios based on a flow indicator of
20 GL/d at Maude Weir. CSIRO found that water resource development has
increased the period between high flow events at Maude Weir from four to
10.5 years.
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Table B17.6 E
 xtent of functional vegetation groups inundated by indentified flow volumes,
Murrumbidgee management unit: Lower Murrumbidgee River Floodplain
Functional vegetation groupa (ha)

Flow volume
(GL)

Area of
Murrumbidgee
management
unit inundated
(ha)

Open water
surface area

50

705

374

Area of
semipermanent
wetland
inundated

Area of river red
gum inundated

Area of
floodplain
wetland
inundated

Area of
floodplain
vegetation
inundated

0

311

10

0

10

Other areas
inundated

100

1,024

473

0

483

28

12

28

175

1,301

508

0

709

55

12

16

270

1,627

539

0

966

74

24

24

400

1,796

545

0

1,074

92

36

49

800

4,309

583

0

3,028

461

108

130

1,700

14,745

615

0

9,019

4,645

466

0

2,700

30,370

628

0

11,853

13,566

3,263

1,059

a See Table B17.3

These decreases in river flow, combined with land clearing and floodplain
development, have significantly decreased wetland areas within the
Murrumbidgee management unit. Kingsford and Thomas (2004) determined
that in 1998 only 16,138 ha (39%) of the original wetland areas remained
and of that, 64% was in degraded condition. Therefore, by 1998, 35,639 ha
(85.9%) of the original wetland area had been either lost or degraded
(Kingsford & Thomas 2004). Vegetation in this unit is dominated by river
red gum and black box woodlands, with relatively large areas of open water
habitat (Table B17.6).
The unit contains a number of environmentally sensitive areas identified as
habitat protection areas, which were identified due to the extent and quality
of lignum present (NSW Department of Water Resources 1994).
Table B17.6 illustrates the area of each functional vegetation group likely
to be inundated under a range of flow volumes (NSW Department of
Environment, Climate Change and Water 2010c).
Fiddlers–Uara

Fiddlers–Uara is the most upstream major distributary creek on the Lower
Murrumbidgee River Floodplain and conveys water to the southern edge of
the floodplain, including Yanga Nature Reserve (Murrumbidgee Catchment
Management Authority 2010). As yet, no information has been found that
describes a commence-to-flow rate for the Fiddlers–Uara system.
The unit contains a number of environmentally sensitive areas, including
some identified as habitat protection areas through the protected lands
process (NSW Department of Water Resources 1994), as well as known
southern bell frog wetlands. The system is dominated by black box
woodlands, including Fingerboards Swamp, a 1,840 ha black box woodland
within Yanga National Park that is also part of extensive woodlands growing
along Uara Creek. The remnant understorey primarily contains river cooba,
lignum and nitre goosefoot (Childs 2008; Murrumbidgee Catchment
Management Authority 2010).
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Table B17.7 E
 xtent of functional vegetation groups inundated by indentified flow volumes,
Fiddlers–Uara management unit: Lower Murrumbidgee River Floodplain

Flow volume
(GL)

Area of
Fiddlers–Uara
management
unit inundated
(ha)

50

3

Functional vegetation groupa (ha)

Open water
surface area

Area of
semipermanent
wetland
inundated

0

0

Area of river red
gum inundated

Area of
floodplain
wetland
inundated

Area of
floodplain
vegetation
inundated

Other areas
inundated

0

1

0

2

100

23

0

0

0

9

0

14

175

36

0

0

0

28

0

8

270

61

0

0

0

37

0

24

400

46

0

0

0

46

0

0

800

110

0

0

0

92

18

0

1,700

1,433

0

0

0

774

72

587

2,700

18,767

0

0

0

11,796

3,263

3,708

a See Table B17.3

Wetland vegetation communities in the Fiddlers–Uara management unit
have undergone significant reduction: by 1998, only 25,666 ha (33%) of the
original wetland areas contained within the Fiddlers–Uara system remained.
Of this, 62% was deemed to be in degraded condition by Kingsford and
Thomas (2004). These authors also reported that 67,595 ha (87.4%) of the
wetland area had been either lost or degraded by 1998.
Table B17.7 illustrates the area of each functional vegetation group likely
to be inundated under a range of flow volumes (NSW Department of
Environment, Climate Change and Water 2010c).

Environmental water requirements
Flows required to achieve the specified targets have been determined based on
MDBA assessment of a number of documents, including data provided by the
NSW Department of Environment, Climate Change and Water.
Roberts and Marston’s (2000) work on the water regime requirements
of wetland and floodplain plants in the Murray–Darling Basin provides
the most up-to-date ecological information on wetland species. Based on
this work, the known water requirements for the functional vegetation
communities established by the NSW Department of Environment, Climate
Change and Water (2010c) have been detailed (Table B17.8).
As part of its work in identifying the water requirements for the wetlands of
the Lower Murrumbidgee floodplain, the NSW Department of Environment,
Climate Change and Water (2010c) determined the flow volumes likely to
inundate flood-dependent floodplain vegetation communities.
As a result of this analysis, the department identified eight flow volume
categories: 50 GL, 100 GL, 175 GL, 270 GL, 400 GL, 800 GL, 1,700 GL
and 2,700 GL.
Figure B17.2 represents the flow volumes likely to inundate the functional
vegetation groups and has been adapted from information reported by the
NSW Department of Environment, Climate Change and Water (2010c).
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Table B17.8 W
 ater requirements of wetland and floodplain communities:
Lower Murrumbidgee River Floodplain
Functional
vegetation group

Vegetation communities

Target

Water requirements

Open water

Not applicable

Not applicable

Not applicable

Semipermanent
wetland vegetation

Maintain 100% of current extent of
permanent and semipermanent wetland
communities in good condition

Common spike rush (Eleocharis acuta)

Spike rush-dominated sedgeland

• flood duration: 3–10 months’ flooding at
depths <10 cm in spring–summer
River red gum

River red gum riparian forest
River red gum
communities

River red gum with herbaceous
understorey
River red gum with lignum, nitre
goosefoot and river cooba understorey

Maintain 95% of the current extent of
river red gum communities in good
condition

• average flood frequency: once every 2–3
years
• average duration: 4–7 months (maximum
24 months)
• maximum duration without flooding:
24 months
• flooding required winter–spring
Black box
• average flood frequency: once every 3–5
years, with an average duration of 24 months

Black box woodland with lignum, nitre
goosefoot, river cooba and chenopod
shrub understorey
Floodplain wetland
vegetation

Lignum shrubland
Lignum and nitre goosefoot shrubland

• can tolerate reduced frequencies (e.g. once
every 7–10 years) if duration is not reduced
Maintain 65% of the current extent of
floodplain wetland vegetation in good
condition

Lignum
• average flood frequency: once every
2–8 years
• average duration: 3–12 months

Mixed grassland and forbland

• flood timing: probably spring to summer

Cane grass

Cane grass
• requires frequent flooding: every 2–5 years
for 1–6 months

Dillon bush shrubland
Chenopod shrublands — old man
saltbush, bladder saltbush, black
bluebush, cotton bush, poverty bush,
saltbush
Floodplain
vegetation

Grassland — whitetop or rough spear
grass
Yarran woodland

Not applicable, as this vegetation
community is dominated by species
considered to be flood-tolerant rather
than flood-dependent.

Not applicable

Not applicable

Not applicable

White cypress pine woodland
Red mallee woodland
Belah and/or rosewood woodland
Land cleared for agriculture
Other

Areas where no vegetation mapping
exists

The lowest inflow scenario (50 GL) was considered by the NSW Department
of Environment, Climate Change and Water (2010) to be beyond the
measure of the data and was not considered by MDBA when determining
environmental water requirements. The 100 GL inflow has a relatively small
inundation extent (2% of floodplain); because of this low result, it has been
excluded from determination of the environmental water requirements.
Table B17.9 links the identified flow volume categories to preferred and
minimum frequencies of inundation.
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Figure B17.2 Flows likely to inundate functional vegetation groups: Lower Murrumbidgee River Floodplain

Table B17.9 Environmental water requirements: Lower Murrumbidgee River Floodplain

Proportion of years event required
to achieve target (%)

Event
Total inflow
volume required
(GL)

Targets

Maintain 100% of the current extent
of permanent and semipermanent
wetland communities in good
condition
Maintain 95% of the current extent of
river red gum communities in good
condition
Maintain 65% of the current extent of
floodplain wetland vegetation in good
condition
Provide conditions conducive to
successful breeding of colonial
nesting waterbirds
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Timing

Low uncertainty

High uncertainty

Proportion of
years event
occurred under
modelled
withoutdevelopment
conditions (%)

Proportion of
years event
occurred under
modelled
current
arrangements
(%)

175

July–September

75

70

Up to 84

67

270

July–September

70

60

Up to 80

54

400

July–October

60

55

Up to 78

49

800

July–October

50

40

Up to 66

38

1,700

July–November

25

20

Up to 46

16

2,700

May–February

15

10

Up to 33

9
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The Maude and Redbank weirs, operated in conjunction with a number
of regulators, enable flows significantly less than channel capacity to be
directed onto the Lower Murrumbidgee River Floodplain. The capacity to
use controlled diversion for the Maude and Redbank weirs was considered
when calculating preferred and minimum frequencies. The low and high
uncertainty frequencies specified for each inflow category are based on a
minimum flow of 5,000 ML/d at Maude Weir, which is significantly less than
channel capacity. This minimum flow rate will enable diversions onto the
floodplain, and provide for flows downstream of Redbank Weir.
The inclusion of controlled diversion into the calculation of low and high
uncertainty frequencies makes it difficult to directly compare the specified
environmental water requirements to without-development and current
arrangements frequencies. To enable indirect comparison of specified
environmental water requirements and before development inflow frequency,
analysis of modelled daily flow was based on minimum flows of 20,000 ML/d
at Maude Weir and 11,000 ML/d at Redbank Weir. The range of frequencies
generated indicates how frequently the specified inflow volumes would have
inundated the floodplain before development. The frequencies specified
for current arrangements are based on a minimum flow of 5,000 ML/d at
Maude Weir.

Risks
A number of risks and uncertainties associated with determining Lower
Murrumbidgee River Floodplain water requirements are listed below.

River flow data
The environmental water requirements for the Lower Murrumbidgee
River Floodplain were based on monthly (not daily) flow data measured
downstream of Maude Weir, plus the monthly total Nimmie–Caira
diversions between 1988 and 2008. As monthly flow data provides less
certainty than daily flow data, there is a risk that total inflows required to
inundate the functional vegetation groups may be overestimated.

Functional vegetation community extents
Three sources from the literature were used to map extents of vegetation
communities (NSW Department of Land and Water Conservation 2002;
McCosker 2008; Scott 1992). In addition, cleared areas were updated from
Landsat imagery and high-resolution digital aerial photography.
There is a risk that the extent of the vegetation communities in the Lower
Murrumbidgee River Floodplain may now be less than that mapped by
the historical information used by the NSW Department of Environment,
Climate Change and Water (2009b) to define these extents. In this case, there
could be an overestimation of the environmental water needs of the current
vegetation communities.

Resilience
The nature and extent of land clearing and flow control may have degraded
the ecological features of the Lower Murrumbidgee River Floodplain system
and reduced its resilience (defined by Allaby (2005) as the speed with which a
perturbed ecosystem returns to its original state) to drought and other factors.
In addition, the extremely dry conditions of recent years may have further
reduced the capacity of the remaining natural vegetation communities to
return to their original state.
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Some of the significant wetland areas located outside Lowbidgee flood control
and irrigation district have not filled in 12 years and are in danger of losing
their ecological character (NSW Department of Environment, Climate
Change and Water 2009c).
The capacity of degraded vegetation communities to return to their
original state may be influenced by the frequency of future applications
of environmental water. By applying environmental water at the preferred
interval (see Table B17.9), the risk of reducing the capacity of vegetation
communities to be resilient may be decreased.
The resilience of some ecosystems may already be compromised to the
point where the application of environmental water may not improve their
resilience capacity.

Existing management arrangements
The existing water management infrastructure in the Lower Murrumbidgee
River Floodplain may constrain the ability to deliver water to meet specific
wetland requirements.
In particular, the Paika levee on the western edge of the floodplain restricts
the extent of floodplain inundation on the northern and western side of the
Redbank system. Without modifications to infrastructure and/or additional
infrastructure, this section of the floodplain cannot be restored.
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Table B17.10 Species relevant to criteria 1 and 4: Lower Murrumbidgee River Floodpla

Species

Recognised in
international
agreement(s)1

Environmental
Protection and
Biodiversity
Conservation Act
1999 (Cwlth)

Fisheries
Management Act
2004 (NSW)

Threatened
Species
Conservation Act
1995 (NSW)

Amphibians and reptiles
Southern bell frog (Litoria raniformis)3, 6

V

E

Painted burrowing frog (Neobatrachus pictus)3

E

Western blue-tongued lizard (Tiliqua occipitalis)3
Birds
Australasian bittern (Botaurus poiciloptilus)4, 2, 6

V

Barking owl (Ninox connivens)3

V

Black-tailed godwit (Limosa limosa)4, 2 ,6

V



Blue-billed duck (Oxyura australis)4, 2, 6

V

Brown treecreeper (Climacteris picumnus)3, 6

V

Caspian tern (Sterna caspia)4, 2



Cattle egret (Ardea ibis)4, 2



Chestnut quail (Cinclosoma castanotus)3

V

Common greenshank (Tringa nebularia)4, 2



Curlew sandpiper (Calidris ferruginea)4, 2



Eastern curlew (Numenius madagascariensis)4, 2



Eastern great egret (Ardea modesta)4, 2



Freckled duck (Stictonetta naevosa)4, 2, 6

V

Gilbert’s whistler (Pachycephala inornata)4

V

Glossy ibis (Plegadis falcinellus)4, 2



Grey-crowned babbler (Pomatostomus temporalis)3, 6

V

Hooded robin (Melanodryas cucullata)3

V

Latham’s snipe (Gallinago hardwickii)2



Marsh sandpiper (Tringa stagnatilis)4, 2



Masked owl (Tyto novaehollandiae)3

V

Painted honeyeater (Grantiella picta)2
Painted snipe (Rostratula australis)2, 6

V


V

Pied honeyeater (Certhionyx variegatus)3, 6

V

Major Mitchell’s cockatoo (pink cockatoo) (Lophochroa leadbeateri)2

V

Purple-gaped honeyeater (Lichenostomus cratitius)3, 6
Red-necked stint (Calidris ruficollis)2

V


E

Red-throat (Pyrrholaemus brunneus)3, 6
Regent honeyeater (Xanthomyza phrygia)3

V


Regent parrot (Polytelis anthopeplus)3
Sharp-tailed sandpiper (Calidris acuminata)2

E

E

V

E



Speckled warbler (Pyrrholaemus saggitatus)3

V

Square-tailed kite (Lophoictinia isura)3

V

Superb parrot (Polytelis swainsonii)3
White-bellied sea-eagle (Haliaeetus leucogaster)2

V

V
V



… continued
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Table B17.10 Species relevant to criteria 1 and 4: Lower Murrumbidgee River Floodpla (continued)

Recognised in
international
agreement(s)1

Species

Environmental
Protection and
Biodiversity
Conservation Act
1999 (Cwlth)

Fisheries
Management Act
2004 (NSW)

Threatened
Species
Conservation Act
1995 (NSW)

Fish
Murray cod (Maccullochella peelii peelii)2

V

Silver perch (Bidyanus bidyanus)2

V

Mammals
Bolam’s mouse (Pseudomys bolami)3
Eastern long-eared bat (Nyctophilus timoriensis)3

E
V

V

Fishing bat (Myotis macropus)3

V

Spotted-tail quoll (Dasyurus maculatus)3

V

Plants
Austral pipewort (Eriocaulon australasicum)3

E

E

Chariot wheel (Maireana cheelii)3

V

V

Mossgiel daisy (Brachycome papillosa)3, 6

V

Slender darling pea (Swainsona murrayana)2, 6

V

V

Winged peppercress (Lepidium monoplocoides)4, 6

E

V

Menindee nightshade (Solanum karsene)3, 6

V

Communities
Lowland Murray River aquatic ecological community5

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 NSW Department of Environment, Climate Change and Water (2009a)
3 Murrumbidgee Catchment Management Authority (2010)
4 Department of the Environment, Water, Heritage and the Arts (2010c)
5 NSW Department of Primary Industries (2007)
6 NSW Department of Environment, Climate Change and Water (2009e)
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Mid-Murrumbidgee-River Wetlands
The Mid-Murrumbidgee-River Wetlands system is located on the floodplain
of the central Murrumbidgee River between Wagga Wagga and Carrathool.
The existence of extensive floodplains and remnants of a palaeo (old) river
system has resulted in the formation of a large number of natural closed
depressions on the mid-Murrumbidgee floodplain. Using satellite imagery
of flood events between 1989 and 1997, approximately 1,600 floodplain
wetlands were identified between Gundagai and Hay (Frazier 2001; Murray
2006). Again using satellite imagery of flood events, Frazier and Page (2006)
determined that most floodplain wetlands in the mid-Murrumbidgee are
located between Wagga Wagga and Carrathool. They showed that the total
area of wetlands connected to the main channel between Wagga Wagga and
Carrathool was around 5,000 ha.
A selection of the Mid-Murrumbidgee-River wetlands system is listed in
the Australian wetlands database and described as nationally important
(Department of the Environment, Water, Heritage and the Arts 1998).
The listing describes the wetland system as being dominated by communities
of river red gum (Eucalyptus camalduleusis) forests with black box
(E. largiflorens) woodlands. The wetland system also contains lagoons and
billabongs (Department of the Environment, Water, Heritage and the Arts
1998) containing open water habitats of aquatic plants such as spike rush
(Juncus spp. or Eleocharis spp.), garland lily (Calostemma purpureum) and
blanket fern (Pleurosorus rutiflolius) (CSIRO 2008e).
The Murray–Darling Basin Authority (MDBA) has used the Australian
wetlands database, as well as other scientific information, as a basis for
defining the Mid-Murrumbidgee-River Wetlands hydrologic indicator site.
The directory’s dataset location (Department of the Environment, Water,
Heritage and the Arts 2001), plus the work undertaken by Frazier and
Page (2006), has been used to define the longitudinal extent of the asset.
The lateral extent was based on mapped inundation extents determined by
Kingsford, Thomas and Knowles (1999) (Figure B18.1). Spatial data used in
this map is listed in Table B1.3.

Values
The Mid-Murrumbidgee-River Wetlands have been identified as a hydrologic
indicator site in the Murray–Darling Basin. The wetlands meet four of the
five criteria developed by MDBA to identify key environmental assets (see
Table B18.1).
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Table B18.1 MDBA key environmental assets criteria: Mid-Murrumbidgee-River Wetlands
Criterion

Explanation

1. Formally recognised in, and/or is capable of
supporting species listed in, relevant international
agreements

For a full list of species listed in relevant international agreements that have been recorded at the MidMurrumbidgee-River Wetlands site, see Table B18.4.

2. Natural or near-natural, rare or unique

The Mid-Murrumbidgee-River Wetlands site contains good examples of inland river and lagoon wetlands
(Department of the Environment, Water, Heritage and the Arts 1998). The Murrumbidgee River between
Narrandera and Balranald contains fish habitat in relatively good condition. Reaches containing relatively
intact fish habitat are rare along all major river networks of the Murray–Darling Basin (A Lugg 2009, pers.
comm., 27 January).

3. Provides vital habitat

The wetlands contain a range of riparian and wetland vegetation communities that provide drought
refuge when wetlands in other parts of the state are dry (Department of the Environment, Water, Heritage
and the Arts 1998). They also play an important role in the functioning of river ecosystems and are
critical to several fish species in the Murrumbidgee (Gilligan 2005).
Coonancoocabil Lagoon is one of the larger wetlands in the system and is known as an important site for
waterbirds (Briggs, Thornton & Lawler 1997), frogs (Wassens et al. 2004), and supports high proportions
of native fish (Baumgartner & Asmus 2009).

4. Supports Commonwealth-, state or territory-listed
threatened species and/or ecological communities

For a full list of species listed as threatened under both Commonwealth and state legislation that have
been recorded at the site, see Table B18.4.

Hydrology
The natural flow regime of the Murrumbidgee was characterised by low
average flows in summer and autumn and higher average flows in winter and
spring (Page et al. 2005). Flows in the Murrumbidgee would have naturally
been quite variable, with rainfall events in the upper- and mid-catchment
creating flow pulses that would have travelled down the river for most of its
length (Watts 2010).
River regulation has considerably altered the flow regime of the
Murrumbidgee River in terms of total volume, seasonal patterns of discharge,
magnitude and frequency of floods, and frequency and duration of floodplain
inundation (Watts 2010).
A comparison of historical and modelled natural flood data for the period
1970 to 1998 shows that river regulation has significantly reduced the
magnitude of relatively frequent floods. Flood discharges that would
typically occur every two years have fallen by 29% to 37% from Gundagai
downstream to Hay (Read 2001). The reduction is less for floods that would
typically occur every five years, ranging from 16% at Narrandera to 36% at
Balranald (Read 2001).
Flow regulation has also affected the frequency and duration of floodplain
inundation. Read (2001) compared models of historical natural flows
and demonstrated that the duration of bankfull flow has been reduced by
regulation, and has resulted in an approximate halving of the duration of
floodplain inundation. This is supported by Page et al. (2005) who found
that between Gundagai and Balranald, regulation had, for flood return
periods of 1.25 to five years, reduced discharges by 25–40%. The CSIRO
Murray–Darling Basin Sustainable Yields Project (2008e) showed that the
average period between events with peak flows greater than 26,800 ML/d
at Narrandera had nearly doubled as a result of water resource development.
In addition, they found that the maximum period between these events had
more than tripled (from 2.8 to 9.7 years).
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Figure B18.2 Comparison of without-development and actual flows at Wagga Wagga, 1913–96:
Mid-Murrumbidgee-River Wetlands
Source: reproduced from Whitten & Bennett (2000)

Flows greater than 35 GL/d averaged over a year, Wagga Wagga

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
Jan
Natural

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Actual

Figure B18.3 Seasonal comparison of without-development and actual flows of >35,000 ML/d at
Wagga Wagga: Mid-Murrumbidgee-River Wetlands
Source: reproduced from Whitten & Bennett (2000)
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Whitten and Bennett (2000) investigated the impact of irrigation storage and
use on the Murrumbidgee’s floodplain wetlands. The frequency of flows in
excess of 35,000 ML/d at Wagga Wagga had been reduced while the number
of years with no flows greater than 35,000 ML/d had increased significantly
(see Figure B18.2).
Figure B18.3 shows that the seasonal impact of water extraction on flows
greater than 35,000 ML/d at Wagga Wagga is most pronounced between
May and August (Whitten & Bennett 2000).
The changes to the flow regime in the central section of the Murrumbidgee
River have had a significant impact on the hydrology of the MidMurrumbidgee-River Wetlands. Wetlands influenced by weir pools, irrigation
storage and effluent are now almost permanently inundated, and low-lying
wetlands upstream of Berembed Weir are often inundated by summer
irrigation releases (Frazier et al. 2003). However, the inundation frequency
has halved for wetlands between Gundagai and Hay, with river connections
higher than the level of irrigation flows (Frazier et al. 2003).

Environmental objectives and targets
Environmental objectives for the Mid-Murrumbidgee-River Wetlands
hydrologic indicator site have been determined using the key environmental
assets criteria. The target to achieve these objectives has been specified for
flood-dependent vegetation communities considered essential to support
wetland processes and to provide crucial habitat for identified flora and fauna
species. To achieve these objectives, the single target developed for the MidMurrumbidgee-River Wetlands focuses on improving the condition of the
majority of wetlands that require high flows to fill (Table B18.2).
Table B18.2 Environmental objectives and targets: Mid-Murrumbidgee-River Wetlands
Objective

Justification of target

1. To protect and restore ecosystems that support
migratory birds listed under relevant international
agreements (Criterion 1)

The number and extent of floodplain wetlands is a distinctive feature of the
mid-Murrumbidgee and ensures this wetland system provides breeding
habitat for key waterbird and fish species.

2. To conserve and restore natural or near-natural,
rare or unique water-dependent ecosystems (in
their current state) (Criterion 2)

Target

Briggs and Thornton (1999) studied 10 wetlands and found each site
provided breeding habitat for 17 species of waterbirds. Surveys carried out
in 1989–90, 1991–92 and 1993–94 showed that the number of waterbird
nests containing young were 1,900, 400 and 1,600 respectively (Briggs &
Thornton 1999).

3. To protect and restore water-dependent
ecosystems that provide vital habitat (Criterion 3)

River regulation has considerably altered the flow regime of the
Murrumbidgee River and the frequency and duration of floodplain inundation
(Watts 2010).

4. To protect and restore water-dependent
ecosystems that support Commonwealth-, state- or
territory-listed threatened species and communities
(Criterion 4)

The target has been informed by the relationships between wetland
inundation and river flow presented in Frazier and Page (2006). Based on
Frazier and Page’s work (2006), MDBA has determined that maintaining
70% of floodplain wetlands in good condition is a realistic target.

Maintain 70% of
floodplain wetlands in
good condition

Achieving this target will provide breeding and feeding habitats for a range of
waterbirds and a number of fish species.

Environmental water requirements
The environmental water requirements focus on increasing the frequency
and duration of floodplain wetland inundation via overland connection to
the river channel. The rules specified cover a range of flow magnitudes from
relatively frequent small floods along the Murrumbidgee River to high flow
events. The maximum flow threshold chosen corresponds approximately to
the one-in-five-year flood return period at Wagga Wagga.
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Flow thresholds
The following flow thresholds have been determined to ensure that 70% of
wetlands occurring on the floodplain of the central Murrumbidgee River are
maintained in good condition:
• 63,000 ML/d at the Wagga Wagga gauge
• 44,000 ML/d at Narrandera gauge
• 15,500 ML/d and 38,000 ML/d at Darlington Point gauge.
These thresholds have been determined from work undertaken by Frazier and
Page (2006) that analysed small in-channel freshes through to large overbank
flooding events across six reaches of the Murrumbidgee River. Their aim was
to define the flows required to achieve various extents of wetland inundation.
Figures B18.4, B18.5 and B18.6 plot the wetland inundation and river flow
relationship identified by Frazier and Page (2006). These graphs focus on the
three reaches within the mid-Murrumbidgee with the highest proportion of
inundated wetlands.
In order to determine the flow rate at one location, the specified flows for
Wagga Wagga and Darlington Point have been converted to reflect flow rates
at the Narrandera gauge. The conversion is based on analysis undertaken by
the Murrumbidgee Catchment Management Authority (2008). The selected
flow rates are shown in Table B18.3.
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Figure B18.4 Relationship between river flow and wetland inundation at Wagga Wagga for the reach between
Malebo Range and Narrandera: Mid-Murrumbidgee-River Wetlands
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Figure B18.5 Relationship between river flow and wetland inundation at Narrandera for the reach between
Narrandera and Darlington Point: Mid-Murrumbidgee-River Wetlands
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Figure B18.6 Relationship between river flow and wetland inundation at Darlington Point for the reach
between Darlington Point and Carrathool: Mid-Murrumbidgee-River Wetlands
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Flow durations and inundation patterns
Proposed flow durations and inundation patterns to meet the target of
maintaining 70% of floodplain wetlands in good condition have been based
on existing studies.
The New South Wales Government established the Integrated Monitoring of
Environmental Flows Program to monitor the ecological benefits provided
by environmental flows. Data collected under the program has been used to
analyse the effects of water flow on riparian habitat downstream of Burrinjuck
Dam and in the larger billabongs of the Murrumbidgee floodplain. As part of
the program, hydrometric gauges and water level loggers were installed in 17
river-fed billabongs along the Murrumbidgee River in the deepest part of each
wetland (Hardwick, Maguire & Foreman 2001).
In 2000, 217 wetlands covering 1,278 ha were inundated as a result of
different flow events (Hardwick, Maguire & Foreman 2001) and included
Sunshower, Yarradda and McKennas lagoons, which are located upstream
and downstream of Darlington Point. The flows, which inundated these
wetlands, maintained a peak of around 27,000 ML/d for four days — as
measured at the Narrandera gauge (NSW Department of Water and Energy
2009). Based on the hydrographs, Sunshower, Yarradda and McKennas
lagoons took six to 18 months to dry.
Based on this work, MDBA has assessed flows of three to five days as being
sufficient to fill most of the system’s lagoons and billabongs. In addition to
filling these wetland systems, flows of this duration will connect the wetlands
to the main Murrumbidgee River, enabling fish movement between the river
and the wetlands.
Environmental water requirements for the Mid-Murrumbidgee-River
Wetlands are shown in Table B18.3. A range of flow proportions are reported
for each flow threshold and duration suggested to sustain the indicator
site. These include the modelled without-development conditions, current
arrangements and low or high uncertainty proportion of years. Proportions
are shown for the entire model period (1895–2009). The recommended
environmental water requirements for the Mid-Murrumbidgee-River
Wetlands are also represented in Figure B18.7.
Table B18.3 Environmental water requirements: Mid-Murrumbidgee-River Wetlands

Target

Maintain 70%
of floodplain
wetlands in good
condition
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Flow rate
required
(measured at
Narrandera)
(ML/d)

Duration

26,850

5 days

34,650

5 days

44,000

3 days

63,250

3 days

Low uncertainty

High uncertainty

Proportion of
years event
occurred under
modelled
withoutdevelopment
conditions (%)

60

50

67

48

40

35

57

31

35

30

44

23

15

12

21

12

Proportion of years event required
to achieve target (%)
Timing

June to
November
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Proportion of
years event
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current
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(%)
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Figure B18.7 Recommended environmental water requirements and the proportion of their occurrence
under modelled without-development conditions and current arrangements, 1895–2009: MidMurrumbidgee-River Wetlands

Risks
There are a number of risks that may prevent the environmental objectives
and target determined for the Mid-Murrumbidgee-River Wetlands being
achieved.

Channel and infrastructure constraints
The delivery of environmental water from Burrinjuck and Blowering dams
is restricted by the Mundarlo Bridge, located on a secondary road on the
Murrumbidgee River below Gundagai. The bridge is inundated by flows
in excess of 32,000 ML/d (Wright & Murray 2006). The high degree of
regulation provided by public storages within the Murrumbidgee region may
also limit the ability to deliver environmental water from Burrinjuck and
Blowering dams.
As a result of these constraints there is a risk that the river heights required
for the desired levels of wetland inundation may not be achieved without
significant augmentation of flow from tributaries located downstream of the
main storages (Wright & Murray 2006).

Land management and existing infrastructure
Examples of land management activities that counter the benefits of
environmental flows could be vegetation clearing, grazing, fire and
introduction of pests.
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Table B18.4 Species relevant to criteria 1 and 4: Mid-Murrumbidgee-River Wetlands

Recognised in
international
agreement(s)1

Species

Environmental
Protection and
Biodiversity
Conservation Act
1999 (Cwlth)

Fisheries
Management Act
2004 (NSW)

Threatened
species
conservation Act
1995 (NSW)

Amphibians and reptiles
Southern bell frog (Litoria raniformis)3

V

E

Birds
Barking owl (Ninox connivens)4

V

Black-chinned honeyeater (eastern subspecies) (Melithreptus gularis
gularis)4

V

Blue-billed duck (Oxyura australis)3

V

Brolga (Grus rubicundus)3

V

Brown treecreeper (Climacteris picumnus)4

V

Cattle egret (Ardea ibis)3



Diamond firetail (Stagonopleura guttata)4
Eastern great egret (Ardea modesta)3

V


Freckled duck (Stictonetta naevosa)3

V

Gilbert’s whistler (Pachycephala inornata)3

V

Glossy ibis (Plegadis falcinellus)3



Grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis
temporalis)4
Latham’s snipe (Gallinago hardwickii)3

V


Painted honeyeater (Grantiella picta)4

V

Plains-wanderer (Pedionomus torquatus)4

V

E

Speckled warbler (Chthonicola sagittata)4

V

Superb parrot (Polytelis swainsonii)3

V

V

Turquoise parrot (Neophema pulchella)4
White-bellied sea-eagle (Haliaeetus leucogaster)3

V


Fish
Trout cod (Maccullochella macquariensis)2

E

E

Mammals
Inland forest bat (Vespadelus baverstocki)4

V

Koala (Phascolarctos cinereus)4

V

Southern myotis (Myotis macropus)4

V

Plants
Floating swamp wallaby-grass (Amphibromus fluitans)4

V

V

Western water-starwort (Callitriche cyclocarpa)4

V

Communities
Lower Murray endangered ecological community2

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 NSW Industry and Investment (2009)
3 Department of the Environment, Water, Heritage and the Arts (1998)
4 NSW Department of Environment, Climate Change and Water (2009e)
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Table B9.5 Species relevant to criteria 1 and 4: Lower Darling River System

Species

Recognised in
international
agreement(s)1

Environmental
Protection and
Biodiversity
Conservation
Act 1999
(Cwlth)

Fisheries
Management
Act 2004
(NSW)

Threatened
species
conservation
Act 1995
(NSW)

Birds
Australasian bittern (Botaurus poiciloptilus)3

V

Australian bustard (Ardeotis australis)4

E

Barking owl (Ninox connivens)4

V

Black-breasted buzzard (Hamirostra melanosternon)3

V

Blue-billed duck (Oxyura australia)2, 3

V

Brolga (Grus rubicundus)3

V

Brown treecreeper (Climacteris picumnus)4

V

Bush stone-curlew (Burhinus grallarius)4

E

Caspian tern (Hydroprogne caspia)3

a

Common sandpiper (Actitis hypoleucos)3

a

Eastern great egret (Ardea modesta)3

a

Freckled duck (Stictonetta naevosa)2, 3
Glossy ibis (Plegadis falcinellus)3

V
a

Grey falcon (Falco hypoleucos)4

V

Hooded robin (Melanodryas cucullata)4

V

Lesser sand-plover (Charadrius mongolus)4

V

Major Mitchell’s cockatoo (pink cockatoo) (Lophochroa leadbeateri)4

V

Malleefowl (Leipoa ocellata)4

E

Red-tailed black-cockatoo (Calyptorhynchus banksii)4

V

Redthroat (Pyrrholaemus brunneus)3

V

Sanderling (Calidris alba)4

V

Scarlet-chested parrot (Neophema splendida)4

V

Southern scrub-robin (Drymodes brunneopygia)4

V

Square-tailed kite (Lophoictinia isura)4

V

Stripe-faced dunnart (Sminthopsis macroura)4

V

Yellow-tailed plain slider (Lerista xanthura)4

V

Fish
Freshwater catfish (Tandanus tandanus)2
Murray cod (Maccullochella peelii peelii)2
Silver perch (Bidyanus bidyanus)2

E
V
V

Mammals
Inland forest bat (Vespadelus baverstocki)4

V

Little pied bat (Chalinolobus picatus)3

V
… continued
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Table B9.5 Species relevant to criteria 1 and 4: Lower Darling River System (continued)

Recognised in
international
agreement(s)1

Species

Environmental
Protection and
Biodiversity
Conservation
Act 1999
(Cwlth)

Fisheries
Management
Act 2004
(NSW)

Threatened
species
conservation
Act 1995
(NSW)

Plants
Bluebush daisy (Cratystylis conocephala)4

E

Burr daisy (Calotis moorei)4

V

Button immortelle (Leptorhynchos waitzia)4

E

Menindee nightshade (Solanum karsense)4

E

Phyllanthus maderaspatensis (Phyllanthus maderaspatanus)4

V

Purple-wood wattle (Acacia carneorum)4

V

Silky swainson-pea (Swainsona sericea)4

E

Speargrass (Austrostipa gibbosa)4

E

Violet swainson-pea (Swainsona adenophylla)4

V

Yellow Darling pea (Swainsona pyrophila)4

E

Yellow-keeled swainsona (Swainsona flavicarinata)4
Communities
Lowland Darling River aquatic ecological community2

E

E = endangered V = vulnerable
1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of Korea – Australia Migratory Bird Agreement
2 Murray–Darling Basin Commission (n.d.)
3 NSW National Parks and Wildlife Service (2007)
4 NSW Department of Environment, Climate Change and Water (2009e)
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