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Murrumbidgee Region 

Assessment of the Lower Murrumbidgee River Floodplain 
environmental water requirements 

1. Introduction 

The Water Act 2007 (Cwlth) established the Murray–Darling Basin Authority (MDBA) and tasked it 
with the preparation of a Basin Plan to provide for the integrated management of the Basin’s water 
resources. One of the key requirements of the Basin Plan is to establish environmentally sustainable 
limits on the quantities of surface water that may be taken for consumptive use, termed Sustainable 
Diversion Limits (SDLs). SDLs are the maximum long‐term annual average volumes of water that can 
be taken from the Basin and they must represent an Environmentally Sustainable Level of Take 
(ESLT). 

The method used to determine the ESLT is described in detail within ‘The proposed “environmentally 
sustainable level of take” for surface water of the Murray-Darling Basin: Method and Outcomes’ 
(MDBA 2011). A summary of the main steps undertaken to determine the ESLT is presented in Figure 
1. The assessment of environmental water requirements including specification of site‐specific flow 
indicators at a subset of hydrologic indicator sites (Step 3 of the overall ESLT method) is the focus of 
this document.  

The work described herein is the MDBA’s current understanding of the environmental water 
requirements of the Lower Murrumbidgee River Floodplain. It is not expected that the 
environmental water requirements assessments will remain static, rather it is intended that they will 
evolve over time in response to new knowledge or implementation of environmental watering 
actions. Within this context, feedback is sought on the material presented within this document 
whether that be as part of the formal draft Basin Plan consultation phase or during the 
environmental watering implementation phase within the framework of the Environmental 
Watering Plan. 

1.1. Method to determine site-specific flow indicators 

Assessment of environmental water requirements for different elements of the flow regime using 
the hydrologic indicator site approach is one of the key lines of evidence that has informed the 
proposed SDLs. Effort focussed on regions and parts of the flow regime with greatest sensitivity to 
the scale of reduction in diversions necessary to achieve environmental objectives, an ESLT and a 
healthy working Basin.  

Within the overall framework of the ESLT method (Figure 1) the MDBA used an iterative process to 
assess environmental water requirements and develop site‐specific flow indicators.  

The hydrologic indicator site approach uses detailed eco‐hydrological assessment of environmental 
water requirements for a subset of the key environmental assets and key ecosystem functions 
across the Basin. Effort focused on high flow (freshes, bankfull flows and overbank flows) 
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requirements reflecting the prioritisation of effort on parts of the flow regime that are most 
sensitive to the determination of the ESLT and SDLs. The Lower Murrumbidgee River Floodplain is 
one of the key environmental assets where a detailed assessment of environmental water 
requirements was undertaken.  

Detailed environmental water requirement assessments lead to the specification of site‐specific flow 
indicators to achieve site‐specific ecological targets. Flow indicators were expressed at a hydrologic 
indicator site or sites. Environmental water requirements specified at hydrologic indicator sites are 
intended to represent the broader environmental flow needs of river valleys or reaches and thus the 
needs of a broader suite of ecological assets and functions. 

 

Figure 1  Outline of method used to determine an Environmentally Sustainable Level of Take. 
(Source: MDBA 2011). 
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This report provides a description of the detailed eco‐hydrological assessment of environmental 
water requirements for the Lower Murrumbidgee River Floodplain including information supporting 
the development of site‐specific flow indicators for the site (with reference to flows gauged on the 
Murrumbidgee River at Maude Weir). More information on how the site‐specific flow indicators for 
the Lower Murrumbidgee River Floodplain were used within the Basin‐wide modelling process to 
inform the ESLT (i.e. Step 5 and 6 in Figure 1) can be found in the report ‘Hydrologic modelling to 
inform the proposed Basin Plan: Methods and results’ (MDBA 2012).  

A description of the detailed eco‐hydrological assessments of environmental water requirements for 
other indicator sites are described in other documents in the series ‘Assessment of environmental 
water requirements for the proposed Basin Plan’. 

1.2. Scope and purpose for setting site-specific flow indicators 

The MDBA’s assessment of environmental water requirements and associated site‐specific flow 
indicators at hydrologic indicator sites has been used to inform the development of SDLs. This 
enables the MDBA to estimate the amount of water that will be required by the environment over 
the long‐term to achieve a healthy working Basin through the use of hydrological models. 
Accordingly, site‐specific flow indicators are not intended to stipulate future use of environmental 
water. MDBA expects that the body of work undertaken to establish these site‐specific flow 
indicators will provide valuable input to environmental watering but this watering will be a flexible 
and adaptive process guided by the framework of the Environmental Watering Plan and natural eco‐
hydrological cues. It will be up to the managers of environmental water, such as the Commonwealth 
Environmental Water Holder, State Government agencies, and local communities to decide how best 
to use the available environmental water during any one year to achieve environmental outcomes. 

2. Site location and extent 

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 2). The Lower Murrumbidgee River Floodplain 
includes one of the largest lignum (Muehlenbeckia florulenta) wetlands in New South Wales (CSIRO 
2008). The floodplain receives waters from the Murrumbidgee River from either overbank flooding 
or via controlled diversions from Maude and Redbank weirs (Kingsford and Thomas 2001). 

MDBA has used the inundation extents as determined by Kingsford et al. (1999) to define the lateral 
extent of the indicator 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 Appendix A. 

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. 
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Figure 2  Location and extent of Lower Murrumbidgee River Floodplain hydrologic indicator site
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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 inundate the wetlands below Balranald (Murrumbidgee Catchment 
Management Authority 2010). 

3. Ecological 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 migratory bird agreements.  

The Lower Murrumbidgee River Floodplain supports important species that are listed in 
international agreements such as Ramsar, and include vulnerable and endangered species. 
Appendix B provides a summary of the conservationally significant species recorded on the Lower 
Murrumbidgee River Floodplain. 

The value of the Lower Murrumbidgee River Floodplain is reflected in its rating against the criteria 
used by the MDBA to identify key environmental assets within the Basin. The MDBA established five 
criteria based on international agreements and broad alignment with the National Framework and 
Guidance for Describing the Ecological Character of Australian Ramsar Wetlands (Department of the 
Environment, Water, Heritage and the Arts 2008) and the draft criteria for identifying High 
Conservation Value Aquatic Ecosystems (SKM 2007). 

Based on the ecological values identified for the Lower Murrumbidgee River Floodplain, the site 
meets all five criteria for determining a key environmental asset. This is described in Table 1 below.  

Table 1 Assessment of Lower Murrumbidgee River floodplain against MDBA key environmental 
asset criteria 

Criterion Ecological values that support the criterion 

1. The water-dependent ecosystem is 
formally recognised in international 
agreements or, with environmental 
watering, is capable of supporting 
species listed in those agreements 

Species listed in international agreements that have been recorded at the Lower 
Murrumbidgee River Floodplain site are listed in Appendix B. 

2. The water-dependent ecosystem is 
natural or near-natural, rare or 
unique 

The floodplain is recognised as a wetland of national importance and is listed in 
the Australian Wetlands Database (Department of the Environment, Water, 
Heritage and the Arts 2010). The floodplain contains a number of significant 
ecological features (NSW Department of Water Resources 1994), including: 

• good examples of two wetland types — lignum swamps and fringing river red 
gum (Eucalyptus camaldulensis) forests; 

• wetlands that are valuable as habitat for a range of waterbird species at a 
critical stage in their biological cycles, for example: 

o there were about 140,000 waterbirds regularly on the floodplain during 
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Criterion Ecological values that support the criterion 

surveys each October from 1983 to 1986, and significantly more than 
20,000 waterbirds in 1987, 1988, 1991, 1992, 1995, 1996 and 2000 
(Kingsford and Thomas 2004) 

o as part of field surveys conducted in 1989 and 1990, Maher (1990) found 
that the colony of Glossy Ibis at Suicide Swamp (one of the key wetlands 
of the floodplain) contained 1,500 nests. It is likely that this colony 
combined with the nesting colonies found at the nearby Great Cumbung 
Swamp formed a sizeable proportion of the Australian population of the 
species (Maher 1990).  

3. The water-dependent ecosystem 
provides vital habitat 

The Lower Murrumbidgee River Floodplain supports important faunal 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 2010). 

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 
ibis, Australian white ibis and straw-necked ibis (Plegadis falcinellus, Threskiornis 
molucca, T. spinicollis) and non-colonial nesting waterbirds such as freckled 
ducks (Stictonetta naevosa). 

The Lower Murrumbidgee River Floodplain is also an important 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.  Water-dependent ecosystems that 
support Commonwealth, state or 
territory listed threatened species 
or communities 

Species and communities listed as threatened under both Commonwealth and 
state legislation that have been recorded at the site are in Appendix B. 

5. The water-dependent ecosystem 
supports, or with environmental 
watering is capable of supporting, 
significant biodiversity. 

The Lower Murrumbidgee River Floodplain is one of the largest areas of regularly 
available habitat for waterbirds in Eastern Australia (Murrumbidgee Catchment 
Management Authority 2010).   

Past surveys have shown that the site is capable of supporting large breeding 
colonies of glossy ibis and is an important breeding area for the Straw-necked 
Ibis and great egrets (Kingsford and Thomas 2004, Magrath 1992). In addition, 
the site is known to support nine nationally important species including the little 
egret (Egretta garzetta), little bittern (Ixobrychus minutus), great egret, 
intermediate egret, glossy Ibis, straw-necked Ibis, royal spoonbill, Australasian 
bittern and freckled duck (Murrumbidgee Catchment Management Authority 
2010). 
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The Lower Murrumbidgee River Floodplain can be considered to comprise four management units 
based on ecologic and hydrologic characteristics. These are the Nimmie–Caira, Redbank, 
Murrumbidgee and Fiddlers–Uara systems. A summary of the relevant characteristics of these 
management units is described below. 

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 2,000 ML/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 system has reduced the area of wetland 
within this unit by around 61,847 ha (Kingsford and 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%) was either lost or measured as degraded 
(Kingsford and 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).  

One of the largest wetlands and waterbird 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) record in 
Australia (Marchant and 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 2009b). 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 and 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 and 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 
Nimmie–Caira system. 



 

8 

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. 

Redbank 

The Redbank management unit 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 and 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 can range from 1,000 ML/d to 
3,500 ML/d depending on river flow (Murrumbidgee Catchment Management Authority 2010). 

The dominant vegetation within the Redbank area includes river red gum and black box woodlands, 
together with a relatively high proportion of open water and semi‐permanent wetland communities. 
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 and Thomas 2004).  

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). 

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: 

• semi‐permanent wetland area of Yanga Lake; 
• river red gum forests and woodlands; and 
• significant bird breeding locations.  

The Interim environmental watering plan for the Murrumbidgee Valley 2009–10 (NSW Department 
of Environment, Climate Change and Water 2009b) indicated that the core southern bell frog 
habitats and the wetlands and river red gum forests in north Yanga was in good condition, while the 
condition of south Yanga river red gum forests was in a critical condition. 

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 35,000 
ML/d at Hay to 20,000 ML/d at Maude Weir and 11,000 ML/d at Redbank Weir (Kingsford and 
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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 2008) assessed a number of water resource management scenarios against a flow indicator 
of 20,000 ML/d at Maude Weir. CSIRO found that water resource development has increased the 
maximum period between high flow events at Maude Weir from 4 to 10.5 years. 

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 and Thomas 2004). Vegetation in 
this unit is dominated by river red gum and black box woodlands, with relatively large areas of open 
water habitat. 

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). 

Fiddlers–Uara 

Fiddlers and Uara Creeks are the most upstream major distributaries on the Lower Murrumbidgee 
River Floodplain.  These creeks join roughly half way down the system and enable water to be 
conveyed to the southern edge of the floodplain including to Yanga Nature Reserve (Murrumbidgee 
Catchment Management Authority 2010). Fiddlers and Uara Creeks leave the Murrumbidgee River 
approximately 38 km and 26 km up‐stream of the Maude Weir (Murrumbidgee Catchment 
Management Authority 2010).  The Murrumbidgee Catchment Management Authority (2010) 
reports that the flows from the Murrumbidgee River begin to enter the system at a height of 6.1 
metres at the Hay Gauge, with full connection occurring at 6.7 metres (on the Hay Gauge).  

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 an area called Fingerboards Swamp, which is 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). 

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 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. 

4. Hydrology 

As identified in Section 3, the Lower Murrumbidgee River Floodplain can be considered to comprise 
four management units based on ecologic and hydrologic characteristics.  These are the Nimmie–
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Caira, Redbank, Murrumbidgee and Fiddlers–Uara systems.  Some hydrologic features of these 
systems are described in Section 3, and an overview of the hydrology of the Lower Murrumbidgee 
River Floodplain as a whole is provided here. 

The Lower Murrumbidgee River Floodplain comprises a complex system of interconnected creeks 
(flowing east to west) and associated wetlands (Kingsford and Thomas 2004).  It relies almost 
entirely on flows from the Murrumbidgee River. The wetlands of the floodplain originally covered 
more than 300,000 ha (Kingsford and 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 and Thomas 2004).  

The Lower Murrumbidgee River Floodplain is now highly regulated. 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 system has also resulted in significant changes to the 
hydrology of the Lower Murrumbidgee River Floodplain. The CSIRO Murray–Darling Basin 
Sustainable Yields Project (CSIRO 2008) 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) 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 2008). 

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, together with land use changes had 
resulted in the loss of 58% of the original wetland area (Kingsford and 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 the extent and condition of flood‐
dependent vegetation, Kingsford and Thomas (2004) reported a decline in the number of wetland‐
dependent waterbirds, which have historically used the wetlands of the floodplain to breed and 
forage. 

5. Determining the site-specific flow indicators for the Lower 
Murrumbidgee River Floodplain 

5.1. Setting site-specific ecological targets 

The objective setting framework used to determine the ESLT is outlined in the report ‘The proposed 
“environmentally sustainable level of take” for surface water of the Murray-Darling Basin: Method 
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and Outcomes’ (MDBA 2011). In summary, the MDBA developed a set of Basin‐wide environmental 
objectives and ecological targets, which were then applied at a finer scale to develop site‐specific 
objectives for individual key environmental assets. Using these site‐specific objectives, ecological 
targets that relate specifically to the Lower Murrumbidgee River Floodplain were developed (Table 
2). Information underpinning site‐specific ecological targets is shown in Table 2.  

Site‐specific ecological targets formed the basis of an assessment of environmental water 
requirements and the subsequent determination of site‐specific flow indicators for the Lower 
Murrumbidgee River Floodplain, as described below.  

Table 2 Site-specific ecological targets for the Lower Murrumbidgee River Floodplain 

Site-specific ecological targets Justification of targets 

• Provide a flow regime which 
ensures the current extent of 
native vegetation of 
floodplain and wetland 
communities is sustained in a 
healthy, dynamic and 
resilient condition. 

• Provide a flow regime which 
supports the habitat 
requirements of waterbirds 
and is conducive to 
successful breeding of 
colonial nesting waterbirds. 

• Provide a flow regime which 
supports recruitment 
opportunities for a range of 
native aquatic species (e.g. 
fish, frogs, turtles and 
invertebrates). 

• Provide a flow regime which 
supports key ecosystem 
functions, particularly those 
related to connectivity 
between the river and the 
floodplain. 

Following flooding, the Lower Murrumbidgee River Floodplain provides widespread 
breeding opportunities for many relevant waterbird species (Kingsford and Thomas 
2004). On this basis, a target has been identified that centres on flows to support 
moderate to large breeding events by colonial nesting waterbirds. 

The floodplain contains extensive areas of river red gum forests as well as significant 
black box, lignum and reed bed communities (Murrumbidgee Catchment Management 
Authority 2010). The floodplain supports a significant number of species listed as 
vulnerable or threatened under State and Commonwealth legislation (see Appendix B). 

Compilation of existing native vegetation mapping (NSW Department of Environment, 
Climate Change and Water 2010) shows that the floodplain contains approximately: 

• 330 ha of semi-permanent  wetlands; 

• 53,000 ha of river red gum communities; and 

• 92,000 ha of floodplain wetland vegetation communities 

The extent of river red gum forests and the ability of the mosaic of wetland habitats to 
provide waterbird breeding opportunities are recognised on the Register of the National 
Estate.  The floodplain has been included in the Great Cumbung Swamp listing on the 
Register. 

The floodplain is also an important 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). 
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5.2. Information used to determine site-specific flow indicators 

The following sections outline the various lines of evidence (e.g. ecological, hydrological and 
geomorphological) and the method used to determine the environmental watering requirements of 
the Lower Murrumbidgee River Floodplain to meet the site‐specific ecological targets in Table 2. 

5.2.1 Wetlands and vegetation 

In determining the flow indicators for wetland habitats and vegetation communities of the Lower 
Murrumbidgee River Floodplain, the MDBA has used the functional vegetation groups adopted by 
NSW Department of Environment, Climate Change and Water (2010).  These are shown in Table 3.  

 

Table 3 Functional vegetation groups (Source: NSW Department of Environment, Climate Change 
and Water 2010). 

Semi-
permanent 
wetland 
vegetation 

River red gum 
communities 

Floodplain 
wetland vegetation 

Floodplain vegetation Other 

Spikerush 
(Eleocharis 
obicis)-
dominated 
sedgelands. 

River red gum 
riparian forest. 

River red gum 
with herbaceous 
understorey. 

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

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

Lignum shrubland. 

Lignum and nitre 
goosefoot 
shrubland. 

Mixed grassland 
and forbland. 

Cane grass  

Dillon bush (Nitraria billardierei) shrubland. 

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

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. 

Land cleared 
for agriculture. 

Areas where 
no vegetation 
mapping 
exists. 

The NSW Department of Environment, Climate Change and Water (2010) analysed historical 
inundation patterns of the Lower Murrumbidgee River Floodplain, linking the inundation extent of 
historical flow events to river flow data at Maude Weir.  This work provides an understanding of the 
flows required to achieve different levels of inundation for the floodplain as a whole, and each 
functional vegetation group individually. Results are shown in Table 4 and Figure 3. 
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Table 4 Extent of functional vegetation groups inundated by identified flow volumes in the Lower 
Murrumbidgee River Floodplain. (Source: NSW Department of Environment, Climate 
Change and Water 2010). 

Total 
inflow 
(GL) 

Area 
inundated (ha) 

(% of floodplain) 

Proportion of functional group inundated 

Open water 
habitat  
(1,442 ha)* 

Semi-permanent 
wetland 
(330 ha)* 

River red 
gum 
(53,683 ha)* 

Floodplain 
wetland 
(92,157 ha)* 

Floodplain 
vegetation 
(59,766 ha)* 

50 3,569 (1%) 72% 11% 2% <1% 2% 

100 6,890  (2%) 82% 61% 5% 1% 2% 

175 11,718  (4%) 86% 86% 11% 3% 2% 

270 18,058  (6%) 89% 93% 18% 4% 2% 

400 26,222  (9%) 90% 96% 25% 5% 3% 

800 50,623  (18%) 94% 98% 47% 10% 3% 

1,700 107,957  (37%) 97% 98% 84% 28% 6% 

2,700 186,003  (64%) 99% 99% 96% 64% 26% 

Note * number in brackets is the total area of this functional group 

Figure 3 Estimated inundation of functional vegetation groups in the Lower Murrumbidgee River 
Floodplain compared to inflow volumes (adapted from NSW Department of 
Environment, Climate Change and Water 2010). 
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The MDBA has used these flow volumes and the associated inundation analysis to inform the 
determination of flow indicators for the Lower Murrumbidgee River Floodplain (Table 6).  Each of 
the flow volumes has been included as a flow indicator, with the exception of the 50 GL and 100 GL 
inflow volumes which have not been included as they both involve relatively small inundation 
extents.  The remaining flow volumes provide a good coverage of the functional vegetation groups.  
It is noted that the largest event, 2,700 GL does not inundate the full extent of all vegetation groups, 
particularly floodplain wetlands and floodplain vegetation.  However, analysis of flow data indicates 
that events with a volume greater than 2,700 GL are relatively infrequent, and potentially beyond 
the capacity for active management.  The vegetation that exists in these areas inundated by these 
larger flows is therefore likely to be less flood dependent.  Flow indicators beyond 2,700 GL have 
therefore not been included. 

Each of the functional vegetation communities requires different watering regimes. Roberts and 
Marston (2011) provides the most up‐to‐date information on watering requirements of flood 
dependent vegetation species in the Murray–Darling Basin. Based on this work, water requirements 
for the functional vegetation communities of the Lower Murrumbidgee River Floodplain are 
summarised in Table 5.  This information, in combination with the inundation analysis presented 
above, has informed the proposed flow indicators shown in Table 6. 

Table 5 Water requirements of wetland and floodplain communities  

Functional 
vegetation group 

Vegetation communities Water requirements for maintenance of key species 

Semipermanent 
wetland vegetation 

Spikerush-dominated 
sedgeland 

Common spikerush (Eleocharis acuta)  

• flood frequency: annual or near annual (every 1 to 3 years) 

• flood duration: 4 months, or 6 months if flooding starts in 
winter, at depths 30-40 cm 

• flood timing: not critical but dry phase should be late summer 
to autumn 

River red gum 
communities 

River red gum riparian forest 

River red gum with 
herbaceous understorey 

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

River red gum  

• flood frequency: every 1 to 3 years for forests and 2 to 4 
years for woodlands 

• flood duration: 5 to 7 months for forests and 2 to 4 months for 
woodlands (maximum 24 months) 

• flood timing: start not critical but more growth achieved if 
flooded during winter-spring 

River cooba  

• flood frequency: every 3 to 7 years 

• flood duration: 2 to 3 months 

• flood timing: not likely to be important   
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Functional 
vegetation group 

Vegetation communities Water requirements for maintenance of key species 

Floodplain wetland 
vegetation 

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

Lignum shrubland 

Lignum and nitre goosefoot 
shrubland 

Mixed grassland and forbland  

Cane grass 

Black box 

• flood frequency: every 3 to 7 years 

• flood duration: 2 to 3 months 

• flood timing: probably not important 

Lignum  

• flood frequency: every 3 to 5 years  

• flood duration: 3 to 7 months 

• flood timing: not critical 

Cane grass  

• flood frequency: every 2 to 3 years 

• flood duration: 1 to 6 months 

• flood timing: assumed not critical 

5.2.2 Waterbirds 

Maher (1990) undertook field surveys of waterbirds breeding throughout the Murrumbidgee and 
Lachlan confluence wetlands during 1989 and 1990.  These field surveys provide an insight into the 
value of various vegetation communities in the successful breeding of a range of waterbird species.  
Maher (1990) concluded the following: 

• river red gum forests in conjunction with adjacent reed and rush dominant swamps were the 
most prominent habitat with 30 species of waterbirds found to have bred in these areas.  
Field surveys also found that this combination of communities provided the principal 
breeding habitat for 11 species of colonial nesting waterbirds. The majority of colonial‐
nesting species which bred in river red gum forests also fed largely within that community or 
in adjacent reed or rush swamps; 

• black box dominant swamps provided the smallest area of habitat and lowest number of 
breeding waterbird species.  Field surveys found that 10 species of waterbirds bred in black 
box dominant swamps; and 

• the second highest number of waterbirds and breeding records were found in lignum/nitre 
goosefoot dominant swamps. Field surveys found that 21 species of waterbirds bred in these 
types of swamps.   

Maher (1990) found that ideally, both colonial and non‐colonial nesting waterbirds require a 
significant depth of inundation in late winter/spring with stable water levels in September‐October, 
gradually receding during November‐December.  The author also noted that both colonial and non‐
colonial nesting waterbirds need core breeding and feeding areas to remain inundated to a depth of 
30‐60 cm until late January/February. 
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There is little in the way of specific information on the water requirements of birds in the Lower 
Murrumbidgee River Floodplain beyond this.  The MDBA anticipates that the flow indicators 
proposed for wetland habitats and vegetation communities will provide conditions favourable for 
waterbirds, including breeding events for colonial nesting waterbirds.  The naturally flat topography 
of the Lower Murrumbidgee River Floodplain, together with the water regulating structures that 
exist, mean that it is likely that the larger inflow events can provide the long duration of inundation 
required by colonial nesting waterbirds.  In some situations this may require the use of water 
regulating infrastructure to optimise outcomes. 

5.2.3 Other biota 

There is little in the way of studies in the Murrumbidgee examining flow‐ecology relationships with 
regard to other faunal groups. Nevertheless, the MDBA is confident that the specified environmental 
water requirements for floodplain wetlands and waterbirds will have valuable beneficial effects on 
the life‐cycle and habitat requirements of amphibians, and water‐dependent reptiles and 
invertebrates. Key ecosystem functions associated with river and floodplain connectivity will also be 
enhanced. 

5.2.4 Proposed flow indicators 

The site‐specific flow indicators for the Lower Murrumbidgee River Floodplain are set out in Table 6. 
Generally, the flow indicator component with the greatest level of uncertainty across the Basin is the 
definition of the desirable frequency of flows, expressed as the proportion of years an event is 
required. This uncertainty is due to a number of reasons. Firstly, it is likely that there are thresholds 
for many plants and animals beyond which their survival or ability to reproduce is lost, but the 
precise details of those thresholds are mostly unknown or where there is information (for instance 
river red gum communities) our knowledge is evolving. Secondly, vegetation communities are 
located across the floodplain and would have experienced significant variability in their inundation 
frequency under pre‐development conditions which subsequently makes specification of a single 
frequency metric deceptively certain. For many species and ecological communities the relationship 
between water provisions and environmental outcomes may not be threshold based, rather there 
could be a linear relationship between flow and the extent of environmental outcomes or the 
condition of a particular ecological species/community.  

Recognising the degree of confidence in specifying a desirable frequency, ‘low–uncertainty’ and 
‘high–uncertainty’ frequency of flow events have been specified (Table 6). For the low–uncertainty 
frequency, there is a high likelihood that the environmental objectives and targets will be achieved. 
The lower boundary of the desired range is referred to here as the high uncertainty frequency. This 
is effectively the best estimate of the threshold, based on current scientific understanding, which, if 
not met, may lead to the loss of health or resilience of ecological communities, or the inability of 
species to reproduce frequently enough to sustain populations. The high–uncertainty frequencies 
attempt to define critical ecological thresholds. The high–uncertainty frequency is considered to 
indicate a level beyond which the ecological targets may not be achieved.  

For the Lower Murrumbidgee River Floodplain the proposed inundation frequencies for wetlands 
and vegetation communities have been informed by the requirements of the dominant vegetation 
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communities.  Current understanding of these requirements are set out in Table 5, adapted from 
Roberts and Marston (2011).  

It is recognised that periods between inundation events are an important consideration when trying 
to determine ecosystem resilience or thresholds of irreversible change. When investigating the 
environmental water requirements for the various sites, consideration was given to specifying a 
maximum period between events or metrics related to maximum dry. However, the literature 
regarding the tolerance of various floodplain ecosystems to dry periods is limited. In addition where 
this information exists, recommended maximum dry intervals often conflicts with the maximum dry 
experienced under modelled without‐development conditions. 

Considering these issues, MDBA has not proposed a maximum dry period with the exception of a 
small number of sites across the Basin, which does not include the Lower Murrumbidgee River 
Floodplain. Even so, the importance of maximum dry periods and their role in maintaining 
ecosystem resilience is recognised. Maximum dry periods between successful events is reported for 
hydrological modelling associated with the Lower Murrumbidgee River Floodplain indicator site (see 
MDBA 2012) despite reducing the maximum period between events not being the primary objective 
of the modelling process. 

5.2.5 Other notes 

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 was considered when determining the flow 
indicators. The flow indicators 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 enables diversions onto the 
floodplain, and provides for in‐channel flows downstream of Redbank Weir. 

The inclusion of controlled diversion into the determination of flow indicators makes it difficult to 
directly compare the proposed frequencies to those experienced under without‐development 
conditions. The principle reason for this is that with a controlled diversion flows onto the floodplain 
can occur at a much lower flow magnitude than would be required under without‐development 
conditions, where flows in excess of channel capacity (20,000 ML/d at Maude Weir and 11,000 ML/d 
at Redbank Weir) would have been required to achieve the same inundation extents. Given this, 
without‐development frequencies have not been included in Table 6.  

Three information sources were used by NSW Department of Environment, Climate Change and 
Water (2010) to map 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. Due to the age of some of this data there is a 
possibility that the current extent of the vegetation communities in the Lower Murrumbidgee River 
Floodplain may now be less than that mapped. 
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Table 6 Site-specific ecological targets and associated flow indicators for the Lower Murrumbidgee River Floodplain 

Site-Specific Ecological Targets 

Site-Specific Flow Indicators Without-development and baseline event 
frequencies 

Event 
(flows gauged at Maude Weir) 

Frequency-proportion of years 
event required to achieve 
ecological target (%) 

Proportion of years 
event occurred 
under modelled 
without-
development 
conditions (%) 

Proportion of 
years event 
occurred under 
modelled baseline 
conditions (%) Total inflow volume 

required (GL) 
Timing Low 

uncertainty 
High 
uncertainty 

Provide a flow regime which ensures the current extent of 
native vegetation of floodplain and wetland communities is 
sustained in a healthy, dynamic and resilient condition. 

Provide a flow regime which supports the habitat 
requirements of waterbirds and is conducive to successful 
breeding of colonial nesting waterbirds. 

Provide a flow regime which supports recruitment 
opportunities for a range of native aquatic species (e.g. fish, 
frogs, turtles and invertebrates). 

Provide a flow regime which supports key ecosystem 
functions, particularly those related to connectivity between 
the river and the floodplain. 

175 July–September 75 70 N/A 68 

270 July–September 70 60 N/A 57 

400 July–October 60 55 N/A 52 

800 July–October 50 40 N/A 39 

1,700 July––November 25 20 N/A 18 

2,700 May–February 15 10 N/A 9 

Note: Multiplication of the inflow volume by the frequency (proportion of years event required) does not translate into the additional volume of water the site needs to be 
environmentally sustainable.  This is because part of the required flow is already provided under baseline conditions. Additional environmental water required is the 
amount over and above the baseline flows. 
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6. Flow delivery constraints 

As previously outlined, significant inundation of the Lower Murrumbidgee River Floodplain can be 
achieved using regulated diversions from Maude and Redbank Weirs. It is envisaged that site‐specific 
flow indicators and associated frequencies can generally be achieved with a combination of 
regulated releases and unregulated events.  Consistent with this, all flow indicators for the Lower 
Murrumbidgee River Floodplain are considered deliverable under current operating conditions.  

7. Summary and conclusion 

The Lower Murrumbidgee River Floodplain is a key environmental asset within the Basin and is an 
important site for the determination of the environmental water requirements of the Basin. The 
Lower Murrumbidgee River Floodplain is a hydrologic indicator site at which the MDBA has 
determined environmental water requirements, expressed as site‐specific flow indicators. Flow 
indicators facilitate the investigation of a long‐term inundation regime required to enable the 
achievement of site‐specific ecological targets for the Lower Murrumbidgee River Floodplain and for 
the broader river valley and reach. Along with other site‐specific flow indicators developed across 
the Basin at other hydrological indicator sites, these environmental flow requirements were 
integrated within hydrological models to determine the ESLT. This process is described in further 
detail within the companion report on the modelling process ‘Hydrological modelling to inform the 
Basin Plan’ (MDBA 2012). 

 

  



 

20 

References 

Butler, BE, Blackburn, G, Bowler, JM, Lawrence, CR, Newell, JN & Pels, S 1973, A geomorphic map of 
the riverine plain of south-eastern Australia, Australian National University Press, Canberra. 

Childs, P 2008, ‘Wetlands of Yanga National Park, south‐western NSW, Australia’, unpublished 
report, NSW Department of Environment, Climate Change and Water, Griffith, New South Wales. 

CSIRO 2008, Water availability in the Murrumbidgee, a report to the Australian Government from 
the CSIRO Murray–Darling Basin Sustainable Yields Project, CSIRO, Australia. 

Department of the Environment, Water, Heritage and the Arts 2001, A directory of important 
wetlands in Australia, Australian wetlands database — spatial data, viewed November 2008, 
<asdd.ga.gov.au/asdd>. 

Department of the Environment, Water, Heritage and the Arts 2008, National framework and 
guidance for describing the ecological character of Australian Ramsar wetlands, module 2 of the 
national guidelines for Ramsar wetlands — implementing the Ramsar Convention in Australia, 
viewed 5 January 2010, 
www.environment.gov.au/water/publications/environmental/wetlands/module ‐2‐framework.html 

Department of the Environment, Water, Heritage and the Arts 2010, Directory of important wetlands 
in Australia — information sheet: Lowbidgee Floodplain — NSW021, viewed 22 April 2010, 
<www.environment.gov.au/cgi‐bin/wetlands/search.pl?smode=DOIW>. 

Kingsford, RT & Thomas, R 2001, Changing water regimes and wetland habitat on the Lower 
Murrumbidgee floodplain of the Murrumbidgee River, report to Environment Australia, NSW 
National Parks and Wildlife Service, Sydney. 

Kingsford, RT & Thomas, R 2004, ‘Destruction of wetlands and waterbird populations by dams and 
irrigation on the Murrumbidgee River in arid Australia’, Environmental Management, vol. 34, issue 3, 
pp. 383–396.  

Kingsford, RT, Thomas, RF & Knowles, E 1999, Wetland GIS of the Murray–Darling Basin, NSW 
National Parks and Wildlife Service & Murray–Darling Basin Commission, Canberra. 

Magrath, J 1992, Waterbird study of the Lower Lachlan and Murrumbidgee valley wetlands in 
1990/91, report prepared for the NSW Department of Water Resources, Sydney. 

Maher, P 1990, Bird survey of the Lachlan/Murrumbidgee confluence wetlands, NSW National Parks 
and Wildlife Service, Hurstville, New South Wales. 

Marchant, S & Higgins, PJ 1990, Handbook of Australian, New Zealand and Antarctic birds volume 1: 
ratites to ducks, Oxford University Press, Melbourne. 

McCosker, RO 2008, 2005 vegetation extent from Yanga vegetation mapping: historical community 
extent and condition, report to the NSW Department of Environment and Climate Change, Sydney.  



 

21 

MDBA (Murray‐Darling Basin Authority) 2011, The proposed “environmentally sustainable level of 
take” for surface water of the Murray-Darling Basin: Method and Outcomes. Murray‐Darling Basin 
Authority, Canberra. 

MDBA (Murray‐Darling Basin Authority) 2012, Hydrological modelling to inform the Basin Plan. 
Murray‐Darling Basin Authority, Canberra. 

Murrumbidgee Catchment Management Authority 2010, Lower Murrumbidgee floodplain natural 
resource management plan, Murrumbidgee Catchment Management Authority, Wagga Wagga, New 
South Wales. 

NSW Department of Water Resources 1994, Lowbidgee Management Plan Stage 2 — Land and 
water management 1992–1997, compiled on behalf of the Lowbidgee Stage Two Steering 
Committee, NSW Department of Water Resources, Sydney. 

NSW Department of Environment, Climate Change and Water 2008, RiverBank, viewed 10 
November 2009 (updated 2010),  
<www.environment.nsw.gov.au/environmentalwater/RiverBank.htm> 

NSW Department of Environment, Climate Change and Water 2009a, ‘Justification for key 
environmental assets within New South Wales’, unpublished report, NSW Department of 
Environment, Climate Change and Water, Sydney. 

NSW Department of Environment, Climate Change and Water 2009b, ‘Interim environmental 
watering plan for the Murrumbidgee Valley 2009/10’, unpublished report, NSW Department of 
Environment, Climate Change and Water, Queanbeyan, New South Wales. 

NSW Department of Environment, Climate Change and Water 2009c, Atlas of NSW wildlife, viewed 
October 2009, <www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp>. 

NSW Department of Environment, Climate Change and Water 2010, ‘Water requirements of iconic 
wetlands in the Murray–Darling Basin — Phase 2 Lowbidgee Floodplain Version 2’, unpublished 
report, NSW Department of Environment, Climate Change and Water, Sydney. 

NSW Department of Primary Industries 2007, ‘Endangered ecological communities in NSW Lower 
Murray River aquatic ecological community’, Primefacts, no. 172, NSW Department of Primary 
Industries, Orange, New South Wales.  

NSW Department of Land and Water Conservation 2002, Native vegetation map report series: No. 2 
Dry Lake, Gunbar, Hay, Moggumbill, One Tree and Oxley 1:100,000 map sheets, Centre for Natural 
Resources, NSW Department of Land and Water Conservation, Sydney.  

Roberts, J & Marston, F 2011, Water regime for wetland and floodplain plants. A source book for the 
Murray–Darling Basin. National Water Commission, Canberra.  

Scott, JA 1992, ‘The natural vegetation of the Balranald – Swan Hill area’, Cunninghamia, vol. 2, 
no. 4, pp. 597–652. 



 

22 

SKM 2007, High Conservation Value Aquatic Ecosystems project - identifying, categorising and 
managing HCVAE, Final report, Department of the Environment and Water Resources, 16 
March 2007. www.environment.gov.au/water/publications/environmental/ecosystems/hcvae.html 

South Australian Government 1902, Report of the Inter-State Royal Commission on the River Murray, 
Government Printer, Adelaide. 

  

  



 

23 

Appendix A 

Data used in producing hydrologic indicator site maps 

Data Dataset name Sourcea 

Basin Plan regions Draft Basin Plan Areas 25 May 2010 Murray–Darling Basin Authority (2010) 

Dam walls/barrages GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia 2006 

Gauges 100120 Master AWRC Gauges  

Icon sites Living Murray Indicative Icon Site Boundaries Murray–Darling Basin Commission 
(2007) 

Irrigation areas Combined Irrigation Areas of Australia Dataset Bureau of Rural Sciences (2008) 

Lakes GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Maximum wetland 
extents 

Wetlands GIS of the Murray–Darling Basin Series 2.0 
(Kingsford) 

Murray–Darling Basin Commission 
(1993) 

National parks/nature 
reserves  

Digital Cadastral Database New South Wales Department of 
Lands (2007) 

National parks/nature 
reserves 

Collaborative Australian Protected Areas Database — 
CAPAD 2004 

Department of the Environment, Water, 
Heritage and the Arts (2004) 

Nationally important 
wetlands 

Directory of Important Wetlands in Australia Spatial 
Database 

Department of the Environment, Water, 
Heritage and the Arts (2001) 

Ocean and landmass GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Ramsar sites Ramsar wetlands in Australia Department of the Environment, Water, 
Heritage and the Arts (2009) 

Rivers Surface Hydrology (AUSHYDRO version 1-6) Geoscience Australia (2010) 

Roads GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

State border GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

State forests Digital Cadastral Database New South Wales Department of 
Lands (2007) 

Towns GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Weirs Murray–Darling Basin Weir Information System Murray–Darling Basin Commission 
(2001) 

Weirs 2 River Murray Water Main Structures Murray–Darling Basin Authority (2008) 

a Agency listed is custodian of relevant dataset; year reflects currency of the data layer. 
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Appendix B 

Species relevant to criteria 1 and 4: Lower Murrumbidgee River Floodplain 

Species Recognised in 
international 
agreement(s)1 

Environment 
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 
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Species Recognised in 
international 
agreement(s)1 

Environment 
Protection and 
Biodiversity 
Conservation 
Act 1999 
(Cwlth) 

Fisheries 
Management 
Act 2004 
(NSW) 

 

Threatened 
Species 
Conservation 
Act 1995 
(NSW) 

Painted honeyeater (Grantiella picta)2    V 

Painted snipe (Rostratula australis)2, 6  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    V 

Red-necked stint (Calidris ruficollis)2  E   

Red-throat (Pyrrholaemus brunneus)3, 6    V 

Regent honeyeater (Xanthomyza phrygia)3  E  E 

Regent parrot (Polytelis anthopeplus)3  V  E 

Sharp-tailed sandpiper (Calidris acuminata)2     

Speckled warbler (Pyrrholaemus saggitatus)3    V 

Square-tailed kite (Lophoictinia isura)3    V 

Superb parrot (Polytelis swainsonii)3  V  V 

White-bellied sea-eagle (Haliaeetus leucogaster)2    V 

Fish     

Murray cod (Maccullochella peelii peelii)2  V   

Silver perch (Bidyanus bidyanus)2   V  

Mammals     

Bolam’s mouse (Pseudomys bolami)3    E 

Eastern long-eared bat (Nyctophilus timoriensis)3  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 
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Species Recognised in 
international 
agreement(s)1 

Environment 
Protection and 
Biodiversity 
Conservation 
Act 1999 
(Cwlth) 

Fisheries 
Management 
Act 2004 
(NSW) 

 

Threatened 
Species 
Conservation 
Act 1995 
(NSW) 

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 (2010) 

5 NSW Department of Primary Industries (2007) 

6 NSW Department of Environment, Climate Change and Water (2009c) 
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