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Executive Summary 

In 2003, $500 million was committed to achieve the First Step of The Living Murray: that is, to 
recover 500 gigalires (GL) of water per year to improve environmental flows at six Icon Sites along 
the River Murray. The six sites that will benefit from the First Step are the Barmah-Millewa Forest, 
Gunbower-Koondrook-Pericoota Forest, Hattah Lakes, Chowilla Floodplain and Lindsay-Wallpolla 
Islands, the Lower Lakes, Coorong and Murray Mouth, and the River Murray Channel. 

The Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site covers a total of 43,856 ha and 
spans three states – South Australia, Victoria and New South Wales. The site comprises four main 
areas of floodplain: the Chowilla floodplain in South Australia (74%) and New South Wales (26%) 
covering a total of 17,700 ha; and the Lindsay, Mulcra and Wallpolla islands in Victoria, which 
collectively cover 26,156 ha in northwest Victoria, downstream of Mildura.   

This Icon Site is important because it retains much of the area's natural character and attributes. It 
has a high diversity of both terrestrial and aquatic habitats; supports populations of rare, 
endangered and nationally threatened species; as well as sites of cultural significance that are 
heritage protected. The area is also important for its recreational and economic values. 

The Environmental Management Plan (EMP) for the Chowilla Floodplain and Lindsay-Wallpolla 
Islands Icon Site adopts an integrated, adaptive management approach to the management of the 
entire site. The plan has been developed in consultation with the Integrated Chowilla Coordinating 
Committee, technical and community reference committees and the Murray Darling Basin 
Commission's Environmental Watering Group. This extensive consultation aims to achieve a 
consistent approach to planning and management across the site and throughout the Basin and to 
maintain links with The Living Murray Environmental Watering Plan.   

The EMP represents a significant step towards maintaining and enhancing the conservation value 
of the four floodplains included in the Icon Site through the integrated and strategic delivery of 
water, land and salinity management. The plan is based on detailed technical information from each 
floodplain. It shows a serious commitment by the Victorian, New South Wales and South Australian 
governments and regional management groups to ensure the long-term sustainability of the 
Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site. 

The Chowilla floodplain and the Lindsay-Wallpolla islands have specific physical differences and 
constraints which affect their management and water delivery options. However, there are 
opportunities for future integration during the plan’s implementation including coordinated 
management of both sites, transfer of technical knowledge, and coordinated monitoring and 
consultation.  

The key threats to the Icon Site are altered flow regimes, an elevated and altered groundwater 
regime, obstructions to fish passage, grazing pressure, and pest plants and animals. Flow 
regulation and diversions in particular have reduced flooding frequencies and duration, as well as 
elevating saline groundwater levels. This has had a significant impact on native fauna and flora. For 
example, the health of the River Red Gum and Black Box woodlands in the Icon Site are rapidly 
declining. It is anticipated that this ecological decline will continue in the absence of recovered water 
and significant intervention.  

As part of The Living Murray Initiative First Step decision, three broad ecological objectives were 
identified for the Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site: 
 

To maintain high biodiversity values of the Chowilla floodplain: 
• high value wetlands maintained; 
• current area of River Red Gum maintained, and 
• at least 20% of the original area of Black Box vegetation maintained. 

 

To enable these objectives to be adequately measured, primary objectives and targets have been 
developed which require implementing a combination of surface water, groundwater and land 
management actions.   

This plan identifies and discusses the mechanisms needed to intervene at the Icon Site to achieve 
The Living Murray objectives including weir pool manipulation, modifying existing flow control 
structures, installing new flow control structures, groundwater management schemes, wetland 



Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site Environmental Management Plan 2006-07  vii 

management including watering initiatives, land management, the recovery of 500 gigalitres 
GL/year and maximising water releases from local storages. Such mechanisms can deliver 
significant ecological benefits to the Chowilla Floodplain and Lindsay- Wallpolla Islands Icon Site 
and help preserve its significant environmental, social and cultural heritage values.  

The success of this plan and ultimately achieving the objectives for the Icon Site depends on 
engaging people with strong connections to and understanding of the issues and how they affect 
the broader community. 

The Chowilla and Lindsay-Wallpolla Integrated 
Coordinating Committee will continue to seek 
opportunities to share technical investigations, 
knowledge and research across state borders to 
ensure that the site benefits from a coordinated, 
consistent and strategic approach to management. 
The plan will be revised as further technical 
information becomes available and will guide how the 
site is managed into the future. 

 

 

 

 

 

How the Plan works 
 

This Plan is divided into three parts. 
 
Part A provides the introduction, 
background, key values and threats for 
managing the Icon Site in an integrated 
way. It includes the objectives and 
targets for management; the roles and 
responsibilities under The Living Murray; 
monitoring, evaluation and reporting 
requirements; as well as consultation 
requirements for the plan in line with 
The Living Murray Business Plan. 
   
Parts B and C provide detailed 
information about the Chowilla floodplain 
and Lindsay-Wallpolla islands 
respectively including descriptions, 
specific threats and values, and 
management objectives and targets for 
each. Hydrology, management actions, 
system operating rules and the current 
monitoring arrangements are also 
detailed.  
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Introduction 
 
The Living Murray  

In 2002, the Murray Darling Basin Ministerial Council (MDBMC) established The Living Murray in 
response to concerns about the environmental and economic health of the River Murray system. 
The program involves a number of collective actions to return the system to a healthy working river. 
The vision of The Living Murray is: 
 

…a healthy River Murray system, sustaining communities and preserving unique values. 

On the 25th June 2004, First Ministers from the Victorian, New South Wales, South Australian, the 
ACT and the Australian Government signed the Intergovernmental Agreement on Addressing Water 
Over-allocation and Achieving Environmental Objectives in the Murray-Darling Basin. This gives 
effect to their decision in August 2003 to commit $500 million to the First Step of The Living Murray, 
which aims to recover up to 500 GL (500,000 ML) of water over five years (from 2004) to improve 
environmental flows and achieve ecological objectives at six Icon Sites along the River Murray. 

The arrangements for implementing the First Step are outlined in The Living Murray Business Plan 
(MDBC, 2004). Under the Business Plan, water recovered through The Living Murray will be 
managed through The Living Murray Watering Plan 2006-07. The Watering Plan will be the 
framework for making decisions on the volume, timing and frequency of water to be provided to 
each of the Icon Sites.  

The Business Plan also requires the development of an EMP for each of the six Icon Sites. These 
plans will build on and refine the ecological objectives for the sites outlined in the First Step, identify 
specific watering regimes and works required to utilise available water and detail the 
complementary management actions required to achieve the ecological objectives. Where an Icon 
Site involves two or more jurisdictions, the single plan for the entire Icon Site will be developed by 
collating plans for each jurisdiction into one integrated plan. A coordinating, cross-border committee 
will develop common objectives and make decisions on priorities across the site. 
 
 

 
 

Figure 1: The Living Murray Icon Sites 
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The six sites that will benefit from the First Step decision are the Barmah-Millewa Forests, 
Gunbower-Koondrook-Pericoota Forest, Hattah Lakes, Chowilla Floodplain and Lindsay-Wallpolla 
Islands, Lower Lakes, Cooroong and Murray Mouth, and the River Murray Channel. These sites are 
shown in Figure 1. 
 
Purpose and context of the plan 

Environmental Management Plans (EMPs) have been developed for each of the six Icon Sites 
identified under The Living Murray First Step decision. The purpose of each EMP is to provide the 
ecological objectives and water requirements of each site, to provide input to The Living Murray 
Environmental Watering Plan and the framework for delivering environmental flows across the site. 
This includes identifying management objectives and targets, water delivery options and the specific 
watering regimes required at each Icon Site. 

The EMP for the Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site adopts an integrated, 
adaptive management approach to managing the entire site. It has been developed in consultation 
with the MDBC's Environmental Watering Group to ensure a consistent approach to planning and 
management across the site and throughout the Basin and to ensure links with The Living Murray 
Environmental Watering Plan are maintained. The plan is a living document that will continue to be 
revised as further information becomes available. 
 
 

 

 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 

PART A: The Icon Site 
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1. BACKGROUND 
1.1 Policy context  

There are a number of strategies, plans and policies that provide direction for the management of 
the Chowilla Floodplain and Lindsay-Wallpolla Icon Site. The most relevant of these are as follows: 
 
National agreements 

• National Water Initiative (COAG) 
 
Murray-Darling Basin plans 

• Murray-Darling Basin Agreement 1992 
• The Living Murray - First Step decision 
• Inter-governmental Agreement on Addressing Water Over-allocation and Achieving 

Environmental Objectives in the MDB (MDB-IGA) 
• The Living Murray Business Plan to Address Water Over-allocation and to Achieve 

Environmental Objectives in the Murray-Darling Basin (TLM BP) 
• Environmental Works and Measures Program 
• The Living Murray Environmental Watering Plan (TLMEWP) 

 
State plans 

• Biodiversity Plan for the South Australian Murray-Darling Basin 
• Victoria's Biodiversity Strategy (2000) 

 
SA Murray-Darling Basin plans 

• South Australian River Murray Salinity Strategy (DWR, 2001) 
• Integrated Natural Resources Management Plan for the South Australian Murray-Darling 

Basin (2003) 
• Environmental Flows for the River Murray – South Australia’s strategic framework for 

collective action to restore river health (draft, 2004). 
• Riverland Ramsar Wetland Plan (DEH, in prep.) 

 
Chowilla plans 

• The Living Murray Initiative – The Chowilla Demonstration (2004) 
• Chowilla Regional Reserve and Chowilla Game Reserve Management Plan (1995) 
• Chowilla Resource Management Plan (1995) 
• Chowilla Floodplain Biological Study (1990) 
• Kulkurna Management Plan (draft) 

 
Lindsay-Wallpolla plans and strategies 

• Mallee Regional Catchment Strategy (Mallee CMA, 2003) 
• Mallee Parks Management Plan 
• Forest Management Plan for the Floodplain State Forests of the Mildura Forest 

Management Area 
• Murray River Frontage Action Plan – Merbein to the SA Border 
• Rabbit Action Plan (2004) 
• The Lindsay and Wallpolla Water Management Plan. 

 

1.2 Site description and values 
Description of the Icon Site  

The Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site covers an area of 43,856 ha. The 
Icon Site comprises four main components of floodplain. The Chowilla floodplain straddles the SA 
and NSW border covering a total area of 17,700 ha. Some 74% of the Chowilla floodplain lies in SA, 
while the other 26% is in NSW. (The NSW portion is known as Kulkurna, for the purposes of this 
plan.) The other main floodplain components are the Lindsay, Mulcra and Wallpolla islands in 
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Victoria, which collectively cover 26,156 ha in northwest Victoria, downstream of Mildura. Wallpolla 
Island consists of 9,000 ha of land bounded by Wallpolla Creek, a Murray anabranch, and the Lock 
9 weir pool on the River Murray. Lindsay Island (further downstream) consists of 15,000 ha of land 
bounded by the Lindsay River anabranch, and both the Lock 6 & Lock 7 weir pools. Mulcra Island 
covers approximately 2,156 ha of State Forest between Lindsay and Wallpolla Islands, and is 
formed by an anabranch of the Murray River, Potterwalkagee Creek. Figure 1.1 shows a map of the 
Icon Site. 
 

 

Figure 1.1: The Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site  
Source: MDBC 
 
 
Key values 

The Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site encompass much of the area's 
natural character and attributes (Plate 1.1). It has a high diversity of both terrestrial and aquatic 
habitats; supports populations of rare, endangered and nationally threatened species; as well as 
sites of cultural significance that are heritage protected. The area is also important for its 
recreational and economic values.  

Long recognised for its high conservation values, the Chowilla floodplain has 28 plant species of 
state significance, 4 animal species of national significance and 23 animal species of state 
significance. In addition, the floodplain and associated anabranch system is part of the Riverland 
Ramsar Wetland (recognised as a Wetland of International Importance under the Ramsar 
Convention), listed on the national and state directories of important wetlands and is incorporated 
into the Riverland Biosphere Reserve. In South Australia, the floodplain is designated a Game 
Reserve under the National Parks and Wildlife Act 1972.  

Lindsay and Wallpolla islands are wetlands of national significance and are listed on the Directory of 
Important Wetlands in Australia. Lindsay and Wallpolla islands have 2 plant species of national 
significance and 51 of state significance, 27 fauna species of national significance and 37 of state 
significance and 5 species of waterbirds which are listed under the Japan and Australia Migratory 
Bird Agreement (JAMBA) and the China and Australia Migratory Bird Agreement (CAMBA), as well 
as three listed under CAMBA only.   

Lindsay Island is part of Murray Sunset National Park that is designated under the National Parks 
Act 1975 (Victoria). 
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Plate 1.1: Pigface flowering in amongst Black Box vegetation on the Chowilla floodplain 
 
 
Key threats 

There are a number of major threats that are common to both the Chowilla floodplain and the 
Lindsay-Wallpolla islands, such as: 

• altered flow regime; 
• elevated and altered groundwater regime; 
• obstructions to fish passage; 
• grazing pressure, and 
• pest flora and fauna. 

Details of these threats and how they impact on the Chowilla Floodplain and Lindsay-Wallpolla 
Islands Icon Site are included in parts B and C of this plan. 
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2. MAKING A DIFFERENCE: IMPROVING THE 
ECOLOGY OF THE ICON SITE 

2.1 Objectives 
 

The Living Murray objectives  

As part of The Living Murray First Step decision, three broad ecological objectives were identified 
for the Chowilla Floodplain and Lindsay-Wallpolla Icon Site. These are: 

To maintain high biodiversity values of the Chowilla floodplain: 
1. high value wetlands maintained; 
2. current area of River Red Gum maintained, and 
3. at least 20% of the original area of Black Box vegetation maintained. 

 
Icon Site objectives 

In support of The Living Murray objectives, above, more specific objectives, targets and hydrological 
indicators have been identified for the Chowilla floodplain and the Lindsay-Wallpolla islands. These 
are provided in parts B and C of this plan. 
 

2.2 Flow needs   

Policy context 

The Living Murray Environmental Watering Plan (LMEWP) (MDBC, 2004) provides a management 
framework for the application of environmental water across the River Murray system to meet the 
ecological objectives for the six Icon Sites under The Living Murray First Step decision.  

The Living Murray Business Plan states that the purpose of the LMEWP (Clause 99) is to: 

apply available water in a way that enhances ecological outcomes across the six significant 
ecological assets [Icon Sites], protects existing high value areas or areas in good condition 
and realises the greatest environmental benefit from the water. 

In doing this, the LMEWP will coordinate the volume, timing, security and application of water 
required to meet the ecological objectives of First Step decision, while minimising impacts on 
existing users. The specific requirements of the LMEWP are outlined in Annex E of the Living 
Murray Business Plan (MDBC, 2005). 

The relationship between the LMEWP and EMPs is described in the introduction to the LMEWP and 
the Business Plan (MDBC, 2005). In summary, the aim of an EMP is to inform the LMEWP by 
describing the demand of water for each Icon Site. The Environmental Watering Group (EWG) was 
established to oversee development and implementation of an EMP for each Icon Site and to 
assess the volume of water available to implement any given action. 
 
Water requirements for the Icon Site  

Floodplain vegetation at the Chowilla and Lindsay-Wallpolla Icon Site require flows ranging from 
5,000 ML/day to >100,000 ML/day, with inundation periods averaging three months duration. River 
Red Gums require more regular watering than Black Box to maintain their health.  

Flows between 10,000 ML/day and 60,000 ML/day roughly approximate in-channel flows for much 
of Lindsay, Mulcra and Wallpolla islands, and start to affect higher backwaters, anabranches and 
wetlands off the main river channel. Overbank flows begin to occur on Lindsay Island at 
approximately 60,000–90,000 ML/day. These flows cause flooding of low-lying parts of the 
floodplain and connecting anabranches. Flows of 100,000 ML/day and higher start to inundate 
extensive areas of floodplain and island hydrology is characterised by broad flow paths. 

Specific flow requirements for target vegetation and wetland sites are provided in greater detail in 
parts B and C of this plan. Flow requirements (or hydrological indicators) for other targets, such as 
native fish, are still to be developed. 
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Operating rules for flow structures 

Locks, weirs, storages and regulating structures control movement of water into and out of the Icon 
Site. Rules for the operation of the regulators are in place (see parts B and C). However, changes in 
the operation of these structures that enable more efficient movement and use of the available 
water across the whole Icon Site are being investigated (for example, weir pool manipulation). 
Operating rules for any new structures will also be developed.  

Storages, such as Lake Victoria and Lake Eilden, have specific operating rules. These are provided 
in greater detail in parts B and C of this plan. 
 

The Living Murray Works and Measures Program 

The Living Murray Environmental Works and Measures Program (EWMP) was initially an eight year 
(2003–2011), $150 m program to improve the health of the River Murray system by:  

• making the best use of water currently available; 
• optimising the benefits of any water recovered in the future, and  
• adopting a principled approach to ensure investment is targeted towards the best 

environmental outcomes. 

The recent addition of Australian Government investment ($500 m announcement as part of the 
2006-07 federal budget) may help accelerate the EWMP. 

The Environmental Works and Measures Group (EWMG) guide activities under the EWMP, which 
report to the Environmental Watering Group and The Living Murray Board (MDBC, 2004b).  

The EWMP is integrally linked to the successful achievement of The Living Murray First Step 
decision, with the program focusing on maximising environmental benefits for the six Icon Sites 
(MDBC, 2004b). To help achieve the ecological objectives for the Chowilla Floodplain and Lindsay-
Wallpolla Islands Icon Site, the program is investing in a range of operational and structural works 
and measures relating to wetlands and floodplain processes as well as a range of investigations to 
inform the future development of the EMP. The activities will help mitigate threats to the floodplain, 
including improving the frequency, duration and extent of flooding (MDBC, 2004a). 

It is envisaged that the majority of the environmental flow management activities for the Chowilla 
Floodplain and Lindsay-Wallpolla Islands Icon Site will be funded through the EWMP. 
 

2.3 Short-term flow management actions 

A range of flow management options could be implemented immediately, subject to water 
availability (recovered and/or a natural event) and the current limitations imposed by existing 
infrastructure. In future years, an Annual Operating Plan for the Icon Site will be developed which 
will outline the management options that could potentially be implemented, the flow triggers and 
volumes of water required for given flow conditions. 

The immediate flow management actions proposed for the Chowilla Floodplain and Lindsay-
Wallpolla Islands Icon Site are detailed in Appendix X and include: 

• weir pool raising; 
• weir pool lowering; 
• utilising weir pools to store and release water to achieve maximum ecological and 

vegetative response; 
• maximising opportunities at local storages to enhance a natural river flood event, or to 

provide pulses of water to increase flow velocity (Lake Victoria, Menindee Lakes, Lake 
Eilden, Murrumbidgee Weirs, Hume and Dartmouth Dams); 

• trialling new flow management structures (ie. bank on outer Chowilla anabranch); 
• continuing watering program in high priority areas; 
• trial irrigation and/or injection program in high priority areas that cannot be influenced by 

conventional watering techniques; 
• using flow control structures to manage flows into and out of high priority wetlands; 
• using flow control structures to extend the duration of inundation at high priority wetlands; 
• increasing flows and pulse flows through key anabranches, and 
• building structures at Webster’s Lagoon, Horseshoe Lagoon, Lake Wallwalla and Bank E. 
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3. GETTING IT RIGHT: SUPPORT SYSTEMS AND 
PROCESSES 

3.1 Roles and responsibilities: Cross border arrangements 

As required by The Living Murray Business Plan, each state with an interest in the Chowilla 
Floodplain and Lindsay-Wallpolla Islands Icon Site (Victoria, SA and NSW) has nominated an Icon 
Site Manager: for Victoria, from the Department of Sustainability and Environment (DSE); for SA, 
from the Department of Water, Land and Biodiversity Conservation (DWLBC); and for NSW, from 
the Department of Natural Resources (DNR).  Each manager has responsibility for overseeing the 
development and implementation of the EMP and undertaking appropriate consultation for their 
state’s section of the Icon Site. 

Where an Icon Site crosses state boundaries, one of the state Icon Site managers takes lead 
responsibility for developing a single, integrated EMP for the entire Icon Site and carrying out 
consultation in a coordinated way.  For the Chowilla Floodplain and Lindsay-Wallpolla Islands Icon 
Site, the DWLBC has the role of lead Icon Site manager and has been responsible for the 
integration of the EMP and consultation process.  

The Chowilla and Lindsay-Wallpolla Integrated Coordinating Committee is responsible for project 
coordination. Its role is to: 
(a) advise the lead Icon Site manager on issues relating to coordinating the integrated flow 

delivery and management of the Icon Site; 

(b) review the integrated EMP on behalf of the lead Icon Site manager; 

(c) advise the lead Icon Site manager on funding requirements; 

(d) communicate across the integrated Icon Site; 

(e) advise the lead Icon Site manager in coordinating consultation on the integrated Icon Site 
including Indigenous consultation; and 

(f) advise the lead Icon Site manager on coordinating technical advice. 

The committee will continue to address issues that impact on integrated management of the Icon 
Site, including cross-border implications, technical integration, priority setting, trade-offs, funding 
and other issues as they arise, to ensure that the Icon Site benefits from a coordinated and strategic 
approach to management. Membership will include Icon Site managers and, where applicable, 
representatives from the: 

• DWLBC (SA); 
• SA Murray Darling Basin Natural Resource Management (NRM) Board (SA); 
• Mallee Catchment Management Authority (CMA) (Vic); 
• Lower Murray-Darling CMA (NSW); 
• Department of Environment and Heritage (Australian Government); 
• Murray-Darling Basin Commission (MDBC); 
• DNR (NSW); and 
• DSE (Vic). 

The committee will be chaired by the lead Icon Site manager on an annual rotational basis, or as 
agreed by the committee. 

Specific management responsibilities for each section of the Icon Site are provided in parts B and C 
of this plan. 
 

Technical advice 
Rather than establish a formal group to advise on technical issues, the Integrated Coordinating 
Committee will convene a technical advisory group for specific issues as they arise. Composition of 
the group will vary depending on the particular issue being considered but members will be drawn 
from agencies and research institutions involved in projects for the Icon Site. The group will be 
chaired by the project coordinator in the lead jurisdiction. 
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In addition, a technical knowledge exchange forum will be convened annually, at least, to promote 
the exchange of knowledge and information. Such forums will be the responsibility of the lead Icon 
Site manager and will aim to: 

• provide information on outcomes of all research investigations, and monitoring and 
research evaluation activities during the year; and 

• share information and make connections between research and other technical activities to 
inform management decisions. 

 

3.2 Consultation  
Broad community consultation 

The requirement for consultation is outlined in The Living Murray Business Plan (MDBC, 2004). Part 
of that requirement is the establishment of a consultation reference group to provide input to the 
development and implementation of the EMP. Well-developed consultation mechanisms are already 
in place for both the Chowilla floodplain and Lindsay-Wallpolla sites. Therefore, the proposed 
process for project management and community consultation during the development and 
implementation of the EMP builds on these established and successful arrangements. 

The Mallee CMA, Lower Murray Darling CMA and the SA Murray Darling Basin NRM Board have 
responsibility for community consultation and have developed feedback mechanisms and 
processes for their portion of the Icon Site. 

In developing the EMP, consultation was undertaken with regional and local groups that have an 
interest and/or role in managing the Icon Site, including tributary interests where relevant. Some 
engagement has been on a formal, regular basis and some has occurred on an ‘as needs’ basis. 
Key stakeholders were consulted and have had direct input to the development of the plan. 
Community forums and field tours have also been held to provide updates and gain feedback from 
targeted stakeholders and the wider community about the management options proposed for the 
Icon Site. 

 A range of consultative processes have been adopted to ensure effective, ongoing engagement 
and sharing of knowledge across state borders. For example, a community reference committee 
has been established for the Chowilla section of the Icon Site with representatives from SA and 
NSW, recognising that the Chowilla floodplain straddles both states. The committee’s role is to 
facilitate and provide a range of community views on the management decisions and investment 
options for the Chowilla floodplain. It provides advice to the Icon Site manager, particularly in 
relation to ecological objectives, trade-offs and community consultation processes. Stakeholder 
involvement in the development and implementation of the planning and management activities will 
also be facilitated through the reference committee.   

Consultation for the integrated site builds on these arrangements. It has been agreed that a Tri-
State Forum will assume the role of community reference group for the integrated Icon Site. The 
Forum includes representatives from the relevant CMAs, NRM board and the Icon Site managers. 
The current Terms of Reference and membership may need to be reviewed to be consistent with 
the consultation requirements of the Living Murray Business Plan. The CMA or NRM board in the 
jurisdiction that has the lead Icon Site management role will chair the Forum in the same rotation as 
the Integrated Coordinating Committee. 

Broadly, the Tri-State Forum will: 
• provide community advice to the Interstate Steering Committee on the development and 

implementation of the integrated Icon Site EMP; 
• provide feedback on the communication plan; and 
• facilitate engagement with regional and local groups who have an interest in the Icon Site. 

In addition, members of the reference group are being encouraged and supported to act as a 
conduit for information flow to and from their broader community networks. 
 
Indigenous consultation 

Indigenous communities, and in particular traditional owners, have an important role to play in 
natural resource management. The involvement of the Indigenous community has been sought in 
all necessary aspects of the Icon Site to ensure the aspirations, interests and contributions of 
Indigenous people are recognised during the development and implementation of the EMP.  
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All of the specific traditional landowner groups relevant to the Chowilla Floodplain and Lindsay-
Wallpolla Islands Icon Site have been identified and engaged in numerous consultation processes, 
based on their organisational requirements. Information on these Indigenous groups is included in 
parts B and C of this plan.  

Indigenous consultation has and will continue to be sought on the Chowilla floodplain and Lindsay-
Wallpolla islands to: 

• identify and protect Indigenous cultural heritage sites; 
• identify opportunities for Indigenous partnerships in planning and managing the Icon Site 

under The Living Murray; 
• ensure that Indigenous people have a meaningful role in planning and managing the Icon 

Site; 
• ensure that Indigenous knowledge, values, perceptions and aspirations are incorporated 

into the EMP in a meaningful and comprehensive way, which informs management 
decisions; 

• facilitate Indigenous community input and involvement in planning processes and in the 
implementation of projects; 

• provide technical support and resources to build capacity for Indigenous people to 
contribute to the future management of the Icon Site; 

• ensure that Indigenous involvement in planning and management is undertaken in a 
culturally appropriate manner; 

• promote the protection and preservation of cultural sites and knowledge; 
• coordinate the development of cultural maps for Chowilla, and 
• foster linkages and partnerships between the Indigenous Nation, the broader Indigenous 

community, the SA Icon Site Manager, DWLBC, DEH, the MDBC Indigenous Partnership 
Project and Lower Murray Darling Rivers Indigenous Nations. 

An Indigenous facilitator for the Icon Site will be appointed to help oversee these initiatives. 
 

3.3 Monitoring, evaluation and reporting  

Monitoring, evaluation and the reporting of environmental condition and responses to management 
intervention and natural floods is an essential process for providing stakeholders, community and 
Indigenous groups with information on the success (or otherwise) of projects, modifying and 
improving management decisions based on this information (adaptive management) and checking 
progress towards ecological objectives and targets.  
 
Monitoring 

A draft Outcomes Evaluation Framework (OEF, 2006-07) has been developed by the MDBC. This 
document proposes minimum requirements for the four types of monitoring: (1) River Murray 
System Condition Monitoring, (2) Site Condition Monitoring, (3) Intervention Monitoring, and (4) 
Compliance Monitoring. The guidelines presented in the draft framework are directed at ensuring 
that each Icon Site is monitored to an agreed standard. Monitoring frameworks for the Chowilla 
Floodplain (DWLBC, 2006) and Lindsay-Wallpolla (Mallee CMA, 2005) have been developed. 
These frameworks were developed prior to the release of the OEF and are now undergoing a 
strategic review to ensure consistency with the OEF and to rationalise effort. Further detail 
regarding the separate monitoring frameworks is provided in parts B and C of this plan. 

Responsibility for monitoring will be shared by governments, scientists and communities with their 
involvement reflecting the type of monitoring required and the skills and knowledge offered by 
different groups. 
 
Evaluation  

Adaptive management processes (Nyberg, 1999a; Baldwin et al., 2005) provide an essential 
feedback mechanism within the EMP and monitoring frameworks developed for the Icon Site. This 
ensures that management actions are based on the latest information and ecological understanding 
of the system and how it responds to various interventions and natural events. Reviews of the plan's 
objectives, targets, indicators and actions will assist in determining progress towards the ecological 
targets and the effectiveness of management and intervention actions. Accordingly, the EMP will be 
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reviewed regularly and updated as required in response to information arising from monitoring, 
investigations, modelling and consultation programs. 
 
Reporting 

Updated versions of the EMP will be provided to the MDBMC as required. Annual Operating Plans 
will also be prepared in accordance with the requirements of The Living Murray Environmental 
Watering Plan.  

Reporting on progress against targets and objectives will keep the community, governments and 
other stakeholders informed on the progress of the plan and its accomplishments. Reporting is also 
important for encouraging feedback on the value of the plan as well as the data and knowledge 
being gathered through its implementation.  
 

3.4 Further integration opportunities 

Managing two distinct areas – Chowilla floodplain and Lindsay-Wallpolla Islands – as one, 
integrated Icon Site demands effective coordination and cooperative management to achieve the 
desired outcomes. Such integration raises various opportunities and challenges. 
 

Delivering water to the Icon Site 

While it is not possible to integrate all management occurring within the Icon Site due to the 
disparate locations of the two sections, management options relating to getting water to the Icon 
Site raise opportunities for integration. These options include: 

• operation of Lake Victoria and Menindee Lakes; 
• operation of locks and weirs; 
• River Murray system operation, and 
• delivery and use of Living Murray water. 

Integration of such options are being explored and implemented by the Chowilla and Lindsay-
Wallpolla Integrated Coordinating Committee, on advice from project managers and the technical 
advisory group. 

Other integration opportunities, in terms of sharing research efforts, and challenges, relating to 
trade-offs over water use and delivery, are discussed below. 
 

Knowledge: current and new 

Both the Chowilla floodplain and Lindsay-Wallpolla sections of the Icon Site have investigated 
various components of their floodplain ecosystems. At Chowilla, this work has focused mainly on 
the terrestrial vegetation component of the floodplain, namely River Red Gum and Black Box 
communities. Chowilla has also had a long history of investigations into groundwater and the 
relationships between groundwater level and salinity and tree health. At Lindsay-Wallpolla, 
investigations to date have focused on the ‘in stream’ and wetland components of the floodplain, 
including understanding the relationship between flow and habitat requirements of native fish.  

Given these differences, there is an opportunity to share and apply knowledge for the benefit of the 
entire Icon Site. There are also opportunities to initiate investigations/research across both portions 
of the Icon Site that could further aid integration, improve management outcomes and potentially 
reduce costs. An example is the sharing of results from River Red Gum watering projects. 

The Integrated Chowilla and Lindsay-Wallpolla Coordinating Committee, on advice from the project 
managers and technical advisory group, will identify opportunities for sharing research, knowledge 
and joint investigation opportunities across the entire Icon Site.  
 

3.5 Making tradeoffs: Prioritising competing management actions 
Regular negotiations and discussions will be needed between the two sections of the integrated 
Icon Site on tradeoffs relating to water use and delivery (including both Living Murray water and any 
surplus flows). Conflicts may arise over the volume, timing and duration required by each section of 
the Icon Site. Differences between each state regarding operating and approval procedures 
required for delivery and use of environmental water may also need to be overcome. 
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During implementation of the EMP, there will be times when the Icon Site manager will be required 
to choose between actions that could achieve one or more objectives/targets. In addition, the way in 
which an action is implemented could achieve differing objectives/targets. For example, peaking a 
flood may increase the area of River Red Gum and Black Box target community watered, while 
increasing the duration of a flood may decrease the area inundated but increase the duration 
enough to allow a colonial bird-breeding event. Different actions could result in different objectives 
and targets being achieved and the Icon Site manager will be required to facilitate or prioritise 
between those actions and be aware of the trade-offs associated with those decisions. 

To aid such decisions, a series of principles and criteria have been developed (Table 2.1). Adapted 
from The Living Murray Watering Plan (MDBC, 2004), these principles and criteria have guided site 
selection as part of the Chowilla Watering Project (ongoing) and will be further reviewed and 
modified, if required, as they are applied to flow events in the future.  

It is important to note that some operational decisions will be based on the best information 
available at the time and with understanding that the nature of an event may change. Decisions will 
also depend on annual/seasonal conditions such as an area requiring emergency treatment. 

 
Table 2.1: Principles and criteria for prioritising competing management actions 

Principles and criteria for prioritising management actions 

1 Contribution to ecological 
objectives and targets: 

Does the action contribute to one 
or more of the objectives/targets 
for the Chowilla Floodplain and 
Lindsay-Wallpolla Islands Icon 
Site? 

 Which ecological objectives and 
targets does it contribute 
towards? 

 To what extent will it contribute 
towards meeting the target/s? 
(significantly, moderately, low) 

2 Urgency of action: 
 

Will the action contribute towards 
or save a target area or species 
from serious and imminent 
degradation? 

 What is the conservation status 
of the target area or species? 

 To what extent will it contribute 
towards saving the target area 
or species from degradation? 

3 Complementary actions: 
 

Are works or other actions 
required to achieve the predicted 
ecological outcome? 

 Will the complementary actions 
be operational prior to the 
implementation of the action? 

 Are any approvals required to 
implement the action and can 
they be sought before 
implementation? 

4 Off site implications: Will there be any potential off site 
impacts within the Icon Site or 
outside the Icon Site? eg. salt 
mobilisation.  

 Can the off site impacts be 
managed? 

  Will there be any potential off site 
benefits within the Icon Site or 
outside the Icon Site? eg. 
additional water for downstream 
Icon Sites. 

 Are the downstream Icon Sites 
in a position to make use of the 
benefit? 

5 Costs and maintenance: 
 

What are the costs associated 
with the action? 

 Long term and short term? 

  Is there on-going maintenance 
required following the 
implementation of the action? 

 

6 Monitoring: Is there adequate monitoring 
program/s in place to monitor the 
benefits (and impacts) of the 
action? 

 

 
Source: MDBC, 2004 
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3.6 Managing potential legal and risk issues 

The Living Murray Business Plan indicates that The Living Murray Environmental Watering Plan 
and EMPs will identify legal constraints and risks to the implementation of plans along with actions 
to minimise these, including any assessment requirements for actions. 

Risk and legal issues relate primarily to the risk of adverse consequences: 
• to the Icon Site associated with lack of action, and 
• to other river users/values associated with implementing actions to the Icon Site. 

The following risks have been identified as potentially having adverse affects on the management of 
the Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site: 

• no effective disposal method; 
• in ability to sufficiently quantify the benefits to justify the project; 
• insufficient quantum and capacity to supply water for the project; 
• community rejection or perception that the project is not worthwhile; 
• lack of scientific consensus; 
• approach to analysing groundwater and floodplain management options is not adequately 

integrated, particularly in the MDBC; 
• loss of political support; 
• inability to demonstrate outcomes to achieve political timetable; 
• issues fatigue, particularly with stakeholders; 
• undermining of project by specific interest groups (NGOs); 
• inability to demonstrate that salinity and other impacts can be managed; 
• inconsistent or contrary to existing plans and legislative requirements (for example, 

Ramsar); 
• difficulty maintaining political support interstate; 
• perception that small scale projects are the solution; 
• fragmented Indigenous community; 
• very lengthy approvals process; 
• rejection of project through the approvals process; 
• inadequate funding - current expectation of future funding is well below project need with no 

commitment to future funding programs (for example, NAP); 
• floodplain health declining beyond recovery; 
• failure of the project to achieve its stated objectives; 
• ineffective communications management; 
• loss of key personnel and champions, and 
• lack of clarity in project decision making. 

Strategies are being developed to mitigate these risks. 

Attention will also be given to identifying legal risks, and approaches to mitigating them, that may 
arise from operation of the river and its works to achieve environmental outcomes. In the first 
instance, the approach to management of these issues will follow that adopted by the MDBC and 
state constructing authorities as part of normal river management. This will involve notification of the 
MDBC (or other groups as appropriate) of the level of risk involved in proposed management 
actions and the appropriate method for mitigating this risk. The approach to managing risks and 
legal issues to support the implementation of the LMEWP and EMPs will be reviewed and updated 
by the EWG for consideration by the MDBMC when considering future versions of the EMPs. 
 



 
 

 

 
 
 
 
 
 
 
 

 
 

PART B: The Chowilla Floodplain 
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4. GENERAL DESCRIPTION 
The boundary of the Chowilla floodplain is defined by the 1956 flood extent and the fence line 
marking the Game Reserve property boundary, immediately to the west of the Chowilla homestead. 
The Chowilla floodplain is part of the Riverland Ramsar wetland area and is contained within the 
DEH Game Reserve (with the exception of NSW) (Figure 4.1).  
 

 
 
Figure 4.1: The Chowilla floodplain boundary 
 

4.1 Hydrological operation  

History of Chowilla anabranch flow management 

Lock and Weir 6 was constructed by the River Murray Commission between 1927 and 1930, 8 km 
upstream from the mouth of Chowilla Creek. Prior to construction, the Chowilla anabranch streams 
were ephemeral, flowing only during floods. The weir created a permanent weir pool and elevated 
river levels back to Lock and Weir 7, over 70 km upstream that forces the elevated river level 
through numerous Chowilla floodplain effluents (Jolly and Walker, 1995). Lock and Weir 6 caused 
river levels upstream of the Weir to rise up to 3 m (Sharley and Huggan, 1995). River levels 
downstream remained similar to those prior to construction, although they are much less variable 
and influenced by Lock and Weir 5.   

With the construction of Lock and Weir 6, it became necessary to bank creeks upstream to prevent 
water bypassing the Lock through the Chowilla anabranch system (and thereby maintain the Lock 6 
pool level). Initially, 13 banks were planned, with 9 (A through I) being constructed. In preference to 
banks (at sites D and G), Pipeclay Creek and Slaney Creek weirs were constructed with moveable 
stop logs. Construction of the banks and two weirs began in 1929.  
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Current hydrological operation 

SA Water, as agents for River Murray Water, is responsible for operating and maintaining locks and 
weirs in South Australia. SA Water is currently developing an Operation and Maintenance Manual 
for Lock and Weir No. Six (and a similar manual for Lock and Weir 5), which will outline the rules for 
operating the lock and weir. The pool level of Lock 6 is set at 19.25 m AHD (metres above sea 
level) and is operated as per the Murray-Darling Basin Agreement 1992 (Clause 62), which states: 

If the work is a lock, maintain immediately downstream of the lock such depth of water –  
i) As is sufficient for navigation of vessels drawing 1.4 m of water, or 
ii) Such other determined by the Commission under clause 123, except when the lock is 

closed for maintenance or when there is an emergency. 

Operating the lock to affect a rise of 10 cm or greater above pool requires approval from River 
Murray Water. A drop in pool level requires the consideration of water users, including irrigators and 
the environment. River Murray Water states that the purpose of weirs 1 to 10 (and associated locks) 
is to provide: 

• permanent navigation between the Murray Mouth and Wentworth, and 
• relatively constant pool level to facilitate pumping for irrigation and water supply 
(www.mdbc.gov.au/river/locksandweirs). 

During periods of low river flow, the weirs are operated to maintain a steady upstream pool level for 
irrigation, water supply and navigation. The weirs are designed to be stripped during floods. This 
involves the complete removal of the weir structure except for the concrete columns. The flow at 
which it is necessary to 'remove' each weir varies according to their location. For Weir 6, the lowest 
and highest flow at which the weir is to be removed is 55,000 ML/day and 65, 000 ML/day, 
respectively (Table 4.1).   
 
Table 4.1: Approximate flows at which Lock and Weir no 5 and 6 are to be removed and reinstated 

Structure name 
Removal- 
lowest flow 
(ML/day) 

Removal-  
highest flow 
(ML/day) 

Reinstatement- 
lowest flow (ML/day)  

Normal 
operating 
height 

Maximum 
raising 
height 

Lock 6 – Murtho  55,000 65,000  67,500  19.25 AHD 19.87 AHD  
Lock 5 – Renmark 62,000 72,000 72,000 16.30 AHD 16.80 AHD 
 
Sources: www.mdbc.gov.au/river/locksandweirs  
 

Since the original banks were installed, some additional banks have been placed in creeks and 
wetlands and other banks have been breached. For example, banks C and I have eroded and now 
flow at normal pool level. Some of the new banks on wetlands incorporate fish screens and the 
facility to place stop barriers to regulate water levels (SA Water, 2004). Pipeclay and Slaney weirs 
contain fixed stop logs that were replaced in 2004 with concrete stop logs. While these regulators 
were constructed to maintain river channel pool level, they have also been used to reduce flow into 
the creeks. Under normal river operating conditions, as much as 90% of flow in the river may pass 
around Lock 6 through the anabranches (Figure 4.2). 
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Figure 4.2: Chowilla schematic – Chowilla anabranch system 
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4.2 Land tenure 

Within the SA and NSW portions of the Chowilla floodplain, a range of land tenures apply. The SA 
Government, vested in the Minister for Environment and Conservation, is the landowner for the SA 
portion (excluding 17.3 ha of freehold land), which consists of several land tenures: 
 
Chowilla Game Reserve  

Under the National Parks and Wildlife Act 1972, 17,781.5 ha of the Chowilla floodplain is gazetted 
as a Game Reserve (proclaimed in early 1993). The Game Reserve Management Plan guides land 
management activities over the area and is overseen and implemented by DEH. 
 
Freehold 

There is a freehold parcel of 17.3 ha (Section 78), historically known as the Chowilla Orangery. It is 
currently a vineyard run by Lonver Pty Ltd. 
 
Chowilla Station 

Robertson Chowilla Pty Ltd has operated Chowilla Station as a wool-growing operation since 1865. 
They are leaseholders of 12,062 ha of the Chowilla floodplain. The lease area falls entirely within 
the Game Reserve. A 40-year lease was finalised in 1993 with conditions and rental based on 
equivalent terms to pastoral leases granted under the Pastoral Natural Resources and 
Conservation Act 1989. An agreement was struck between DEH and Robertson Chowilla Pty Ltd to 
exclude grazing from the majority of the Chowilla floodplain (83%) effective as of September 2005. 

The NSW portion of the Chowilla floodplain, covering about 5,192 ha, is owned by the NSW 
Government (excluding 1 ha of freehold land), and vested in the Minister for Infrastructure and 
Planning. The land is managed by DNR, Buronga District. Known as Kulkurna, the area is made up 
of several land tenures:  
 
Crown Lands Reserve 

Kulkurna Station and Tareena Pastures were purchase by the then Department of Land and Water 
Conservation (as agents for the MDBC) for the purposes of rehabilitating and mitigating salinity of 
the Chowilla floodplain. The area is currently managed as Kulkurna Crown Reserve, principally for 
conservation and rehabilitation in line with the Draft Kulkurna Management Plan (Jaensch, 2000).  

 
Western Lands Lease 

Kulkurna Crown Reserve is a Western Lands Lease, apart from a small portion of freehold land 
around the old Post Office. This is a form of Crown Land in the Western Division of NSW where the 
land is leased from the Crown (Western Lands Commissioner) for a range of purposes, 
predominantly grazing.  

 
Freehold 

There is a freehold parcel of 1ha containing the original old Tareena Post Office near Tareena 
Bong, now an occupied rural dwelling. 

To date, there has been no determination of native title in relation to the Chowilla floodplain. The 
Chowilla Game Reserve lies within the country of the First People of the River Murray and Mallee 
(FPRMM). This claim includes people with traditional connections to the Chowilla area, which 
covers about 22,293 km2. There is an agreed understanding between the Native Title Land 
Management Committees of the FPRMM and the Barkindji Elders Committee (BEC) as to the 
traditional borders within the Chowilla floodplain.  

The development of an EMP for the Chowilla Floodplain and Lindsay- Wallpolla Islands Icon Site 
cannot, and is not intended to, affect or diminish any existing private rights to own or occupy land 
within the region covered by the plan, or the way in which such land is used in future. 
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4.3 Key values: Ecological, cultural and social 

The Chowilla floodplain and associated anabranch system have long been recognised as having 
high conservation values. The area is one of the last remaining parts of the lower Murray floodplain 
that retains much of the area’s natural character and attributes (MDBC, 2004a). In 1987, the SA 
portion of the Chowilla floodplain was listed as part of the Riverland Wetland of International 
Importance under the Ramsar Convention. The area is also listed on the national and state 
directories of important wetlands and is incorporated into the Bookmark Biosphere Reserve, which 
is part of the network of international Biosphere Reserves coordinated by the UNESCO Man and 
the Biosphere Program (DEH, 2004a).   

A recent cultural heritage survey (Wood, 2005) has shown that the FPRMM and the Barkindji 
people have a long association with the Chowilla floodplain, as evidenced by the number of sites 
identified within the area. Cultural heritage surveys to date, covering 10% of the floodplain, have 
discovered 268 sites. It is estimated that up to 1,300 sites may be spread throughout the Chowilla 
floodplain. This has significant implications for a range of activities within the floodplain such as 
grazing, tourism and recreation (Wood, 2005). The floodplain flora and fauna are crucial for the 
spiritual connections to the river and the cultural economy of Aboriginal groups dependent on the 
river (Wood, 2005). 

The Chowilla floodplain has a high diversity of both terrestrial and aquatic habitats, including fish 
breeding habitat and areas that support populations of breeding waterbirds. Significantly, the 
Chowilla floodplain contains the largest remaining area of natural River Red Gum (Eucalyptus 
camaldulensis) forest in the lower River Murray (Sharley and Huggan, 1995). The area also 
supports populations of rare and endangered species, including four nationally threatened species: 
Southern Bell Frog (Litoria raniformis), Regent Parrot (Polytelis anthopeplus monarchoides), Murray 
Cod (Maccullochella peelii peelii) and Murray Hardyhead (Craterocephalus fluviatilis) and 23 state-
listed threatened species (DEH, 2005).   

Of all the floodplain Icon Sites, Chowilla is the system most affected by river regulation. It is located 
in a semi-arid zone, the water required to maintain the habitat diversity and unique character of the 
Chowilla floodplain almost entirely derived from rainfall occurring well outside the region (O’Malley & 
Sheldon, 1990). The wetlands and floodplain rely on the River Murray and a system of more than 
100 km of anabranch creeks for inundation. It is downstream from main water management head 
works and large diversions of the River Murray, which means that typical flows in each month are 
considerably less than under natural conditions (MDBC, 2003b).  

Because much of the significant ecosystem areas are elevated well beyond the level of the weir 
pool (MDBC, 2003c), the conservation values of the Chowilla floodplain are in decline and current 
knowledge indicates that without significant intervention, this decline will continue. There is limited 
capacity to achieve significant environmental improvement on the Chowilla floodplain using existing 
water management infrastructure (that is, principally Lock 5 and 6) (MDBC, 2003c).  However, a 
combination of management actions aimed at delivering strategic environmental flows, land 
management and salinity remediation has the potential to maintain and enhance the area’s habitat 
values and vegetation health. Such actions are outlined in chapter 8.  
  

Flora 

The Chowilla floodplain contains a diverse range of vegetation communities. Terrestrial habitats 
include forest, woodland, shrubland, herbfield and grassland areas, both on the floodplain and 
upland rise (DEH, 2004).   

DEH recently completed a vegetation survey of the river corridor, which resulted in the defining of 
over 40 broad vegetation associations for the Chowilla floodplain based on over storey dominance 
and structural similarity (Kenny, in prep). These vegetation communities are distributed across the 
floodplain according to hydrological, soil and salinity gradients (see Figure 4.3). The vegetation 
associations have been grouped together to create 12 vegetation classes, which have been used in 
setting ecological targets (Appendix III). Black Box woodland is the dominant vegetation class, 
occupying approximately 5,117 ha (29%) of the Chowilla floodplain (CSIRO, 2005).   

The Chowilla floodplain contains four plant associations currently considered threatened in SA, 
including Atriplex rhagodioides (low shrubland) and ephemeral communities of Erodium spp., 
Helichrysum spp., Brachycome spp., Calocephalus spp. and Calotis spp. (Neagle, 1995; Robertson, 
2003) (Appendix IV). Kulkurna contains extensive areas of two significant plant communities typical 
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of south-western NSW, which are otherwise poorly represented elsewhere in the state’s reserve 
system. These are the River Red Gum/ Black Box woodlands and the open Rosewood-Belah/ 
Mallee mosaic (Alectryon oleifolium-Casuarina cristata/Eucalyptus gracilis, E. dumosa, E. socialis) 
(Jaensch, 2000). 

Vegetation surveys of the Chowilla floodplain have recorded 340 vascular plant species, including 
96 introduced species (Sharley and Huggan, 1995; Robertson, 2003). Twenty-eight plant species 
are considered to be vulnerable or rare under the SA National Parks and Wildlife Act 1972 
(O’Malley and Sheldon, 1990; Robertson, 2003). Two additional threatened species are recorded 
from Kulkurna. However, the status of Maireana decalvans, recorded at the majority of sites in 
Kulkurna, requires clarification as this species has not been recorded in the SA Murray region 
(Robertson, 2003). For a full list of rated plant species refer to Appendix V. 

 
Figure 4.3: Vegetation communities of the Chowilla floodplain  
 Source: DEH 2005.  Refer to Appendix III for regional floristic descriptions. 
 

Fauna  

Results from surveys and information from historic studies are outlined below as evidence of the 
faunal values of the area. 

Based on field surveys of terrestrial and wetland habitats, Carpenter (1990) concluded that the 
Chowilla floodplain has outstanding importance for bird fauna in SA. The River Red Gum 
woodlands of the Chowilla floodplain area support one of the highest diversities of birds of any 
terrestrial vegetation association in SA (Carpenter, 1990; Sharley and Huggan, 1995). The Black 
Box woodlands provide habitat for many mallee, floodplain and riverine species (Carpenter, 1990; 
Sharley and Huggan, 1995). The permanent wetlands are important drought refuges for waterbirds 
and the ephemeral wetlands are important for waterbird breeding (Carpenter, 1990). Based on data 
from a number of surveys, a total of 170 bird species have been recorded, including 37 waterbirds 
(Carpenter, 1990). Twenty of these are considered to be rare, vulnerable or endangered in SA 
(Carpenter, 1990). In addition, the Pink Cockatoo (Cacatua leadbeateri) has been recorded on 
Kulkurna and is listed on Schedules 1 and 2 of the Threatened Species Conservation Act, NSW 
(Jaensch, 2000). 
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The Chowilla floodplain is known to contain 17 native mammals, including the Feathertail glider 
(Acrobates pygmaeus), Giles’ Planigale (Planigale gilesi) and the Fat-tailed Dunnart (Sminthopsis 
crassicaudata), as well as eight introduced species of mammal (Brandle and Bird, 1990). The bat 
fauna of the Chowilla floodplain is especially rich, with eight species recorded (Brandle and Bird, 
1990). The Chowilla area (within 50 km of Chowilla) is identified as containing the greatest diversity 
of bats found anywhere in the state and is probably unmatched by any other area in temperate 
Australia (Brandle and Bird, 1990). Seven species of frog have been recorded from the area, 
including the Southern Bell Frog (Litoria raniformis), which is listed nationally as vulnerable (Bird 
and Armstrong, 1990). In addition, the area is known to contain five SA-rated reptiles, including the 
Carpet Python (Morelia spilota variegata) and the Broad-shelled Tortoise (Chelodina expansa) (Bird 
and Armstrong, 1990).    

A full list of rated fauna is presented in Appendix V. 

The unique flowing waters and habitat diversity in the Chowilla anabranch system has been 
acknowledged in numerous studies and has been attributed to the maintenance of remnant 
populations of endangered flora and fauna that are uncommon or extinct elsewhere in the lower 
Murray (O’Malley and Sheldon, 1990; Pierce, 1990; Sharley and Huggan, 1995; Zampatti et al, 
2005). Recent fish investigations (2005) undertaken by SARDI Aquatic Sciences-Inland Waters 
Program have provided further evidence of Chowilla being of high conservation value. Fourteen 
species of freshwater fish have been recorded in sampling conducted during 2004 and 2005. This 
includes three species that are considered threatened within the Murray Darling Basin – namely, the 
Murray cod (Maccullochella peelii peelii), Silver Perch (Bidyanus bidyanus) and Freshwater Catfish 
(Tandanus tandanus). The diversity of aquatic habitats within the Chowilla anabranch system 
seems to benefit Murray Cod populations in particular, allowing different sized Murray Cod to exploit 
different habitats (Zampatti et al, 2005).   
 

Permanent and semi-permanent wetlands, including anabranch creeks 

The Chowilla anabranch is a complex system of creeks, wetlands and billabongs. The anabranch 
starts where Salt Creek leaves the Murray, just below Hancock Hill in NSW, upstream of Lock 6. It 
extends north to higher ground generally bounded by the Wentworth Road, and ends downstream 
of Woolshed Creek, the lowest tributary of Chowilla Creek, and flows back into the River Murray 
downstream of Lock 6 (Sharley and Huggan, 1995; Jolly and Walker, 1995). The 5-10 km wide 
floodplain on the northern side of the river is dissected by more than 100 km of anabranch creeks 
(Jolly and Walker, 1995). Abandoned river loops are evident as billabongs, and around the margins 
of the floodplain are intermittent lakes and swamps (Jolly and Walker, 1995).  

The diversity of aquatic habitats in the Chowilla area is rated as high by Sheldon and Lloyd (1990) 
and is reflected in the variety of physical environments present. They range from permanent, fast 
flowing anabranches, to slightly brackish, slow flowing anabranches, backwaters and temporary 
billabongs (Sheldon and Lloyd, 1990). The anabranch creeks are important breeding areas for 
native fish species and habitats for declining aquatic species such as Murray Cod and Freshwater 
Mussels (Alathyria jacksoni) (MDA, 1999). 

Wetlands in the Chowilla floodplain also provide seasonal habitat for migratory birds listed under 
international agreements – JAMBA (Japan and Australian Migratory Bird Agreement) and CAMBA 
(China and Australia Migratory Bird Agreement).  
 

Cultural values 
Indigenous 

The Chowilla floodplain is of high cultural, spiritual and emotional value for the FPRMM and 
Barkindji people and other Indigenous groups downstream. They regard the ongoing preservation, 
protection and management of these sites as a high priority. These sites are also of high heritage 
value to South Australia and the Murray Darling Basin as a whole. The word Chowilla (or ‘Tjowila’) 
means ‘place of spirits and ghosts’ (Rigney pers comm, 2005) and (Tindale, 1974). 

The FPRMM and Barkindji people maintain a long association with the River Murray and see it as a 
living body: indeed, the river and its surrounds are one of the richest sources of Indigenous 
archaeological and heritage sites in Australia. Indigenous occupation of the Chowilla region dates 
back some 12,000 years to the upper Pleistocene epoch (DENR, 1995).   
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Traditionally, the Maraura inhabit the northern side of the River Murray from Chowilla upstream to 
the junction of the Darling River and the Ngintait tribe utilise the southern side of the river between 
Paringa and Wentworth, although their lands also include the northern side of the river around Salt 
Creek and between Chowilla and Hunchee Islands (Sharley and Huggan, 1995).   

In addition to utilising resources from the river, such as water, fish, yabbies and plant material, the 
surrounding floodplains were a place to harvest possums, kangaroos and other animals for food. 
River Red Gum bark was used for canoes and the area was associated with campsites, ceremonies 
and funeral practices (South Australian State Planning Authority, 1978; Sharley and Huggan, 1995; 
Hemming and Clarke, 1992).   

During 1991-92, the Murray-Darling Basin Commission funded an Indigenous site survey of the 
upper River Murray region of South Australia (DENR, 1995). They found that the Chowilla floodplain 
contained numerous Indigenous sites including artefact-scatters, middens, hearths, and scarred 
trees. The sand-bodies (dunes and lunettes) are particularly rich with sites that include cemeteries 
and individual burials. This survey found burials, hearths and artefact-scatters at Lake Littra that are 
thought to be of mid-Holocene age (5,000 years BP).   

More recently, a Baseline Indigenous Cultural Heritage Study was undertaken on the Chowilla 
floodplain (Wood et al, 2005). The study brought together a variety of data relating to the 
Indigenous cultural heritage of the Chowilla floodplain. A number of highly significant sites, both in 
terms of scientific and Indigenous values were identified.  
 
European 

The first European pastoralists settled at Chowilla in 1846 when squatters occupying Crown Land 
were granted an annual occupation licence (DENR, 1995). A pastoral lease was issued in 1851, 
which changed several times up to 1864 and grazing continued to expand. The success of the 
riverboat trade during this period provided strong stimulus for development with increased stocking 
of the floodplains and terraces. A mixture of horses, cattle and sheep grazed the area until about 
1865 (Shultz, 2005). Since that time, the Robertson family have held and operated Chowilla Station 
as a wool growing operation. In September 2005, sheep grazing was excluded from 83% of the 
Chowilla floodplain. The Chowilla homestead was built after the great flood of 1870. The Chowilla 
floodplain also became part of the overland stock route, which at its peak saw up to 300,000 sheep 
move through the area per year (DENR, 1995). To prevent the sheep disease, scabby mouth, from 
entering South Australia, Littra House was built at nearby Lake Littra for a stock inspector.  

In 1963, the River Murray Commission acquired 184 km2 of the Chowilla floodplain for a proposed 
dam to provide a major water storage for South Australia. However, Robertson Chowilla Pty Ltd 
continued to operate in this area under a short-term leaseback agreement. The dam never 
eventuated due to high salinity and shallow groundwater and was formally abandoned in 1992 
(DEH, 2003). Following an extensive public consultation exercise by the MDBC, it was agreed that 
lands purchased for the dam should revert to public lands, managed within a conservation 
framework, but that provision be made for the continuation of sheep grazing within the area. A lease 
agreement was drawn up to clarify grazing and ownership rights and a regional reserve established 
in 1993 (DENR, 1995).  
 

Social, recreational and educational values 
Recreation and tourism 

The Chowilla floodplain provides an exceptional location for a range of tourism and recreational 
activities. It is used primarily by South Australians, although it is also a destination for interstate 
visitors. 

Recreational use of the area tends to be short-term and highly seasonal, coinciding with school 
holidays and long weekends with Easter being particularly popular (Sharley and Huggan, 1995). 
The area is also recognised as the most valuable in SA for the canoeing component of outdoor 
educational programs for secondary schools, tertiary educational classes and youth agencies (DEH, 
1998). 

The Chowilla floodplain experiences more than 2,500 camping nights per year and the area is a 
popular fishing and hunting site for locals (DEH, 1998). A significant proportion of visitation to the 
Chowilla floodplain is via pleasure craft, such as houseboats using the main stream of the River 
Murray and dinghies and canoes accessing the anabranch creek systems (MDBC, 2003c). 
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Indications are that public use of the area has been increasing steadily in recent years (Falkenberg 
et al., 1998). 

Robertson Chowilla Pty Ltd currently operate houseboat and guided 4WD tours of the Chowilla 
floodplain. The Chowilla Station shearing quarters are also available for hire. 
 
Scientific research 

The Chowilla floodplain has been used for a variety of research purposes over many years by 
groups including the CSIRO, MDBC, state government agencies (DEH, DWLBC and SARDI), 
universities (the University of Adelaide, Flinders University and University of South Australia) and 
private groups such as the Bookmark Biosphere Trust.   
 

Economic values 
Environmental 

In 1996, a non-market benefit assessment, using the ‘willingness to pay’ method, was undertaken to 
try and establish the environmental and recreational values of Chowilla. A study to further determine 
the environmental non-market benefits was initiated in early 2005. Both of these studies were 
designed to determine non-market values to support investment in management actions for 
Chowilla. The recommendations from both studies failed to progress, due to uncertainty regarding 
the value of the assessment.  

In 2006, it was agreed that the Environmental Watering Group should further investigate the use of 
non-market values for all Icon Sites, including the Chowilla floodplain and Lindsay-Wallpolla islands. 
 
Cultural economy 

The Chowilla floodplain and river is used as a place for hunting, fishing, gathering, and making 
tools. The River Murray corridor, including the Chowilla floodplain, was one of the richest areas in 
Australia for natural resources and supported some of densest Indigenous populations (Angus, 
1847, Butlin, 1983, Lawrence, 1968, Taplin, 1879, Tindale, 1974). The river, land and associated 
wetlands on the Chowilla floodplain are utilised by local Indigenous people in their pursuit of a 
cultural economy, based on traditional practices and knowledge. 
 
Agriculture 

As referred to above (‘Cultural values, European’), the Chowilla floodplain has been used as a wool 
growing operation since 1865. Seventeen percent of the floodplain continues to be grazed by 
sheep. 

In 1881, 70,250 sheep were shorn at Chowilla. This tally was achieved in a climate where there 
were no rabbits, few kangaroos and no goats (Bookmark Guides website: www.chowilla.com.au).  

Professional fishers also used the Chowilla anabranch system until 2003, when professional fishing 
was removed from the SA section of the River Murray channel. 
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5. CURRENT CONDITION 
Floodplain vegetation health 

The condition of woody vegetation on the Chowilla floodplain is related to flow regime, groundwater 
level, salinity and to a lesser extent, localised rainfall. Other factors, such as grazing by sheep, feral 
and over-abundant native animals, also influence vegetation condition (Sharley and Huggan, 1995).   

Numerous vegetation health surveys have been undertaken on the Chowilla floodplain to 
investigate the declining health of floodplain vegetation, particularly River Red Gum and Black Box 
communities. These investigations have generally concluded that the current ecological condition of 
the vegetation on the Chowilla floodplain is declining (O’Malley and Sheldon, 1990; Margules and 
Partners et al., 1990; Overton and Jolly, 2003; MDBC, 2003a; DWLBC, 2005). An exception to this 
is the area in the immediate vicinity of Lock 6. 

The weir pool upstream of Lock 6 has enhanced groundwater lateral recharge in the immediate 
vicinity and created a zone of low-salinity groundwater (less than 5,000 EC), known locally as the 
‘flushed zone’ (Jolly and Walker, 1995). A flushed zone is defined as an area where lateral flushing 
is taking place: in this case, where river water has displaced saline groundwater (Sharley and 
Huggan, 1995). Vegetation in the flushed zone is considered to be in good condition compared to 
the remaining floodplain area (Plate 5.1). It therefore serves as a useful reference site, providing an 
indication of what the majority of the floodplain may have looked like prior to river regulation. 
 

 

Plate 5.1: Healthy River Red Gum forest in the ‘flushed zone’ above Lock and Weir 6 
 

By comparison, outside the flushed zone, Overton and Jolly (2003) state that approximately 45% to 
55% by area of the trees on Chowilla were dead or in poor health. Based on current flooding 
frequencies and groundwater depth, it was predicted that there would be a major decline in Black 
Box and River Red Gum communities in the next five years (Overton and Jolly, 2003). This 
prediction is proving correct: in 2005, only 24% of the trees (River Red Gums, Black Box and River 
Coobah) on the Chowilla floodplain were considered healthy, with 30% dead and 46% in a poor or 
highly stressed condition (CSIRO, 2005).     
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A River Red Gum survey conducted in SA in February 2003 found that approximately 80% of the 
survey sites contained trees that were stressed to some degree, with between 20-30% of them 
severely stressed (MBDC, 2003a). In the area between Wentworth and Renmark (which includes 
Chowilla), more than half of all trees, including River Red Gums, were stressed or dead (MDBC, 
2003a).   

There is further evidence from a survey conducted in early 2004 at 155 sites along 1,450 km of the 
River Murray from Pericoota State Forest, Victoria to Mannum, SA (DWLBC, 2005). At most of the 
sites surveyed (more than 80%), 60% or more of River Red Gum and Black Box trees were 
showing signs of stress. Only 25% of the trees assessed were considered to be in a healthy 
condition (DWLBC, 2005). This study reassessed 100 sites that had been surveyed in 2002. In 
2002, 51.5% of all trees surveyed were considered stressed, compared to 75.5% in 2004 (DWLBC, 
2005). This is an important finding as it shows a significant decline in tree health over a short period 
of time. 

Particularly low flows have occurred in all years since 2000 as a result of an extended drought and 
demands for consumptive water use, which were higher than in any previous drought (MDBC, 
2002). This drought is one of the most serious on record to affect the Murray-Darling Basin over the 
last 100 years (MDBC, 2003a). The massive dieback of River Red Gums that has occurred (see 
Chapter 8.5) is thought to be the result of no fresh water supply from the drought, compounded by 
soil salinisation (Overton, pers comm). 

At sites where watering projects have been undertaken, and in areas influenced by recent weir pool 
raisings, there has been considerable localised improvement in tree condition, understorey 
vegetation and wider ecological health. However, it is apparent that far more significant surface 
water and groundwater management intervention is required to achieve the Living Murray 
objectives for Chowilla. The costs of achieving these objectives will be considerable.  
 

Some statistics on total tree health (River Red Gum, Black Box and Coobah) predictions, assuming 
no intervention (CSIRO, 2005):  

1993 - 54% in good condition 
2003 - 35% in good condition 
2035 - 19% in good condition  

 

Furthermore, this trend in tree health deterioration, assuming no intervention, extends to trees 
currently in moderate health, which are predicted to decline further into poor health, and trees 
currently in poor health, which are predicted to decline further and die (CSIRO, 2005). Currently, it 
is estimated that 31% of all trees are dead. By 2035, this figure is predicted to rise to 47%. This 
prediction has been modelled on the flow conditions experienced during the last 15 years (which 
were repeated to provide a 30-year outlook). 

Without intervention, vegetation on the Chowilla floodplain will continue to decline to a point where 
communities will not be able to recover. They will instead transition to a more salt tolerant 
community (such as samphire), causing a permanent ecological shift on the Chowilla floodplain 
which will severely compromise the integrity of the site (Muller and Goode, 2006). Clearly, a ’do-
nothing’ management scenario is not acceptable.  
 

Aquatic fauna  

A comprehensive study to investigate the extent and condition of aquatic habitats and fish 
assemblages within the Chowilla floodplain is underway through SARDI Aquatic Science - Inland 
Waters Program. Funded through the MDBC Environmental Works and Measures Program 
(EWMP), these investigations will add significant information about the current ecological condition 
and management requirements of native fish within the Chowilla floodplain area. 

A progress report on this study (SARDI, 2006), incorporating information collected in the first year of 
a three-year investigation, indicates that Chowilla supports a diverse range of fish species (13 have 
been recorded: 10 native and 3 non-native). This is due largely to the diversity of macro habitats in 
a region of broad scale habitat homogeneity (SARDI, 2006). Three state and/or nationally protected 
or threatened species were collected, namely Murray Cod, Silver Perch and Freshwater Catfish. 
The faster flowing anabranch creeks were the most diverse (12 species), namely Chowilla Creek, 
Swify’s Creek, Boat Creek, Pipeclay Creek and Slaney Creek. Adult and juvenile Murray Cod were 
collected in the Chowilla anabranch system, indicating that it is an important breeding nursery for 
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this iconic fish species. This finding is important given that Murray Cod recruitment has been 
minimal elsewhere in the River Murray in SA for at least 10 years (SARDI, 2006). 

Adult Callop, but very few juvenile callop, were caught, which is perhaps indicative of the lack of 
flooding at Chowilla in recent years. It is thought that Callop need a flooding cue to stimulate a 
breeding event. Significant differences in fish assemblages were detected between macro habitat 
types. Murray Cod and Callop were significant indicators of fast flowing anabranch sites, whilst Carp 
gudgeons and Goldfish were indicators of backwater sites (SARDI, 2006). 

The recapture of large cod at or near their original capture locations suggests that these fish are 
resident. Murray Cod were most often associated with large woody debris (snags). In fast flowing 
creeks, the presence of abundant snags creates scour holes suitable for large Murray Cod. Larval 
Catfish were also observed for the first time at Chowilla. 
 

Floodplain fauna 

Current information suggests that there has been a general decline in the number and diversity of 
faunal species recorded on the Chowilla floodplain area (Carpenter, 1990; Bird and Armstrong, 
1990; Walker and Thomas, 1993). Carpenter (1990) states that avifauna utilising the Chowilla 
floodplain were potentially affected by stock grazing, soil salinisation and introduced predators. 
River Red Gum woodland provides habitat for canopy feeders, and decline in health or coverage of 
these communities would impact on some species of conservation significance, including the 
Square-tailed Kite (Lophoictinia isura), Blue-faced Honeyeater (Entomyzon cyanotis), Little Friarbird 
(Philemon citreogularis), Regent Parrot (Polytelis anthopeplus monarchoides) and Striped 
Honeyeater (Plectorhyncha lanceolata) (Carpenter, 1990).   

River regulation has affected the breeding success and population size of waterbirds. Piscivorus 
species, such as cormorants and pelicans, which prefer permanent water have benefited and 
possibly expanded their populations owing to the increased numbers of permanent wetlands. 
However, species such as ibis, egrets and waders, which depend on temporary wetlands, have 
probably declined in numbers (Scott, 1997). The major factor in the decline of these species is the 
reduced seasonal flooding of wetlands.   

Bird and Armstrong (1990) reported observations by local herpetologists that frog numbers declined 
from 1960 in the Chowilla area. Several agents of change have been suggested, including river 
regulation, increased salinity and turbidity, climatic change and environmental pollutants (Bird and 
Armstrong, 1990). Bird and Armstrong (1990) also report a dramatic decline in Tiger Snake 
(Notechis scutatus) numbers in the area, although the cause of this decline was not identified. 

The watering project that has been undertaken on the Chowilla floodplain has also delivered 
significant ecological benefits that extend to fauna. Twenty one high priority wetland sites were 
artificially watered between 2004 and 2006. Waterbirds have responded to the new water with up to 
1000 birds sighted on the wetlands, including state listed species such as the vulnerable Freckled 
duck (Stictonetta naevosa), the rare Musk Duck (Biziura lobata) and the uncommon Red-kneed 
Dotterel (Erythrogonys cinctus). The watering has also resulted in large numbers of frogs and 
tadpoles being recorded at all sites. Significantly, the nationally vulnerable Southern Bell Frog 
(Litoria raniformis) has been recorded at four sites. 
 

Permanent and semi-permanent wetlands, including anabranch creeks  

Temporary aquatic habitats within the Chowilla floodplain, which include a complex system of 
creeks, wetlands and billabongs, are generally regarded as degraded, primarily due to river 
regulation and the subsequent reduction in the frequency and duration of flooding. In addition, 
grazing and trampling by stock, high rabbit, goat and kangaroo populations, and exotic plant 
species have degraded aquatic habitats.  

Since river regulation, wetlands on the Chowilla floodplain have changed. Temporary wetlands now 
flood less frequently and for a shorter duration, and anabranch creeks that were previously dry for 
the greater part of the year are now permanently flowing. Conversely, in the flushed zone, wetlands 
that were temporarily wet are now permanently wet. This has particularly affected plant and animal 
diversity and density, groundwater levels and water quality. 

Perhaps the most visible effect of prolonged lack of watering at many of Chowilla’s wetlands is the 
poor health of surrounding River Red Gums. Changes in species composition to more salt tolerant 
species of plants, like samphire, have also been observed on the dry beds of some wetlands.  
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6. THREATS 
Altered flow regime 

The natural flow regime of the River Murray has been significantly modified by basin wide flow 
regulation, which has included the construction and operation of a series of locks and weirs (Plate 
6.1) and a number of upstream storages (Walker and Thoms 1993; Thoms et al, 2000; Maheshwari 
et al, 1995).   

River regulation has resulted in greatly modified frequency, magnitude and duration of flow events 
including large flood events (DEH, 2004a). These changes have altered the hydrology of floodplain 
environments, which are strongly influenced by variability (SKM and Roberts, 2003). This flow 
alteration represents a major threat to ecosystem productivity and diversity as it disrupts many river-
floodplain processes (Boulton and Lloyd, 1992; Bunn and Arthington, 2002). Flow restrictions have 
also been caused by the construction of levee banks and blockages on anabranch creeks and other 
channels. Consequently, there has been a loss of connectivity between the river and its floodplain 
habitats.  

The construction of Lock 6 was completed in 1930 on the River Murray near the downstream end of 
the Chowilla floodplain, resulting in permanently higher water levels on the adjacent floodplain area, 
higher groundwater levels and continuous flows of water through the Chowilla floodplain anabranch 
system (Sharley and Huggan, 1995). Lock 5 maintains a higher pool level downstream of Lock 6.  

The effect of flow regulation and diversions on the Chowilla floodplain has been to reduce flood 
frequency for all but the largest floods (Sharley and Huggan, 1995) (Table 6.1). For example, under 
natural conditions, a flood of 80,000 ML/day (covering 50% of the Chowilla floodplain) happened 
almost every 2 years for an average period of over 3 months. Under regulation, it now occurs once 
every 8 years for an average 2.6 months (Sharley and Huggan, 1995). The extent of flooding for 
various flow volumes is shown in figures 6.1 to 6.3. 

Some ecological impacts of the altered hydrological regime include: 
• loss of ephemeral habitats through no natural summer drying, loss of in-stream habitat 

diversity and reduced range of bank habitats; 
• loss of flow dependent native fauna – for example, Freshwater Mussels (Alathyria jacksoni), 

Murray Crayfish (Euastacus armatus) and River Snails (Notopala hanleyi); 
• reduced exchange of organic material, carbon, nutrients and sediment between the 

floodplain and river; 
• degradation of natural low flow channel shape; 
• thermal stratification, favouring cyanobacteria; 
• decline in native fish abundance – it is thought that floods are vital for reproduction in most 

species while less variable flows favour alien species; 
• reduced diversity and biomass of invertebrates in annually flooded areas, and 
• reduced diversity of waterbirds and terrestrial native fauna. 
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Table 6.1: Flooding extent, frequency, and duration under natural and current conditions at Chowilla 

Return period **  

(Number of times peak 
flows occur in 100 years) 

Duration  

(Number of months flow 
is exceeded) 

River Murray 
flow (ML/day) 

Area 
inundated 

(ha) 

% Area of 
Chowilla 

floodplain 
inundated 

Natural Current Natural Current 

3,000 - - 100 100 11.8 11.9 

10,000 - - 100 94 10.1 4.6 

20,000 - - 99 63 7.8 4.6 

40,000 1,400 8.0 91 40 4.9 3.3 

45,000 1,700 9.6 83 34 4.6 3.2 

55,000 3,100 17.5 - - - - 

65,000 4,800 37.1 - - - - 

75,000 6,700 37.8 45 - - - 

80,000 82,000 46.3 45 12 3.2 2.6 

90,000 11,100 62.7 37 11 3.1 2.1 

110,000 14,200 80.2 27 5 2.4 3.2 

140,000 16,800 94.9 14 4 2.1 2.5 

200,000 17,700 100 3 1 2.0 2.0 

300,000 17,700 100 1 0 2.0 - 
 
Column one shows actual flows where floodplain inundation was measured, except those marked with an asterisk which 
have been interpolated (Sharley and Huggan, 1995). 
**Figures refer to highest daily flow in the month, not average daily flows for the month. 
 

 
 
Figure 6.1: Flood extent at 33,000 ML/day  
Source: CSIRO, 2005 
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Figure 6.2: Flood extent at 62,000 ML/day Source: CSIRO, 2005 

 

 
 
Figure 6.3: Flood extent at 82,000 ML/day  
Source: CSIRO, 2005 
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Figure 6.4: Flood extent at 100,000 ML/day  
Source: CSIRO, 2005 
 

  

Plate 6.1: Pipeclay Creek Weir 
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Obstructions to fish passage 

River regulation has restricted the movement of fish throughout the river system. The provision of 
fish passage through engineering structures, such as regulators and culverts, has become an 
important component in waterway management over the past few years. Numerous native fish 
species use the floodplain and wetlands for foraging, breeding and as a refuge during large flow 
events. This usage is often triggered by water level rise and fall, overbank flooding and water 
temperature changes. 

Of greatest influence to the Chowilla floodplain are Locks 5 and 6, which were constructed between 
1920 and 1940. Numerous by-pass prevention banks and weirs were also constructed on the 
adjacent anabranch systems. As well as these, several culverts and fords exist on the floodplain, 
which act as barriers for fish movement. During the construction of Lock 6, concerns were 
expressed about locks and weirs preventing the upstream movement of fish and consequently a 
fish way was incorporated into the weir design. However, the fish way was designed for northern 
hemisphere salmonoids and no fish passage was provided on the by-pass prevention banks and 
weirs on the anabranch system. There are plans to upgrade the fish way and incorporate a more 
suitable vertical slot fish way. This work is proposed for 2008-09. 

Flow control structures have been installed at a number of wetlands in the Chowilla floodplain to 
assist in the management of wetlands, particularly to extend the duration of inundation. Some 
structures also incorporate fish screens to exclude large bodied fish, such as carp, that threaten the 
condition of wetlands. Some regulating structures are not adequately designed and actually inhibit 
the passage of native fish into and out of some wetlands. These include the culvert at Pilby Creek, 
which is set high in relation to the bed level of the inlet channel so that fish movement out of the 
wetland is limited prior to the fish reaching the structure itself, as fish must first negotiate the steep 
rise. Nichols and Gilligan (2004) note the Pilby Creek outlet structure to be almost totally inhibitive 
to fish movement and that fish will become damaged or killed as a result of being flushed from the 
wetland across rocks present on the creek side. Similarly, the structure at Werta Wert wetland is not 
optimum for fish movement as it is set high and also has a high flow velocity (Shultz, 2003).   
 

Altered groundwater regime 

Many sections of the River Murray floodplain, such as Chowilla, are areas of natural discharge of 
highly saline groundwater (Jolly and Walker, 1995). This discharge into the River Murray is a 
serious concern to downstream river users, especially following flood events (MDA, 1999). Since 
the construction of the locks and the operation of weirs, groundwater levels have been elevated and 
the surface soil layers of some sections of the floodplain have accumulated additional salt (Sharley 
and Huggan, 1995). It has been estimated that between 50 million and 100 million tonnes of salt is 
stored in the groundwater beneath Chowilla, making the area one of the major contributors to salt in 
the River Murray (MDA, 1999).   

The permanently flowing anabranch creeks in Chowilla also act as groundwater interceptors and 
transport large volumes of salt to the River Murray. Salt is accumulated in the floodplain during 
periods of low flow and significant releases of salt occur following large flood events when 
groundwater levels are elevated. During these periods, salt loads of over 1,000 tonnes/day can be 
delivered to the River Murray. Normal or base-flow salt loads from the Chowilla anabranch average 
between 40 tonnes/day and 50 tonnes/day (Stace and Greenwood, 2004). 

Soils have become increasingly saline due to the elevated underlying saline groundwater (DEH, 
2004a). Large areas of the River Murray floodplain are currently affected by soil salinisation and this 
is expected to increase (Overton and Jolly, 2003). In some sections of the Chowilla floodplain, 
groundwater is about 2-3 m higher than it was under natural, pre-regulation conditions (Sharley and 
Huggan, 1995; Walker et al, 1996; Roberts and Marston, 2000).  

The primary cause of soil salinisation is increased evapo-transpiration (and hence movement of salt 
up into the plant root zone), due to reduced flooding frequency and elevated groundwater (Overton 
and Jolly, 2003). The combination of a semi-arid climate with surface clay soils of low permeability 
means that, generally, there is little leaching of salt between floods (Overton and Jolly, 2003).  

Regular floods are important because they recharge the soil and groundwater, and flush salt that 
has accumulated through the dry period from the tree root zones (Jolly et al., 1993; Overton and 
Jolly, 2003). Flushing of salt from floodplain soils now occurs less due to reduced flood frequency 
(MDBC, 2003c). This mechanism is shown in Figure 6.5. 
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Figure 6.5: Mechanisms that lead to the accession of saline groundwater to floodplain streams, 
following major floods  
Source: Overton and Jolly, 2003 
 

Salinisation of floodplain soils is a major factor in the declining health of floodplain trees and in 
many areas it has caused extensive vegetation death (DEH, 2004). Dieback is evident on the 
Chowilla floodplain as well as on Lindsay, Mulcra and Wallpolla islands (and throughout the lower 
Murray in South Australia), which is a function of the combined effects of rising saline groundwater 
and river regulation. This is exacerbated by the effects of the current drought. 

Whilst Figure 6.6 shows the groundwater movement after the construction of Lock 6, the same 
principles can be applied to all of the locks that affect the Chowilla Floodplain and Lindsay-Wallpolla 
Islands Icon Site (Locks 5, 6, 7, 8 and 9).  
 

 
Figure 6.6: Groundwater movement before and after construction of Lock 6  
Source: Sharley and Huggan, 1995 
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Grazing pressure  

Grazing pressure is considered a major threat to the integrity (ecological and cultural) of the 
Chowilla floodplain. Populations of feral species, such as pigs (Sus scrofa), goats (Capra hircus), 
rabbits (Oryctolagus cuniculus) and hares (Lepus europaeus), as well as native herbivores, 
including the Red Kangaroo (Macropus rufus), Eastern Grey Kangaroo (Macropus giganteus) and 
Western Grey Kangaroo (Macropus fuliginosus), all contribute to total grazing pressure on the 
Chowilla floodplain. Sheep also posed a significant threat to the integrity of the floodplain, and were 
only recently removed (September 2005) from 83% of Chowilla (Figure 6.7) after more than 130 
years of grazing. Sheep do not graze the NSW section of the Chowilla floodplain. Monitoring 
programs to measure the impacts of grazing on floodplain vegetation have been in place for several 
years, but the complexity of the influencing factors on the floodplain make analysis of total grazing 
impacts difficult to determine (MDBC, 2003c).  
 

 
 
Figure 6.7: Sheep grazing exclusion map 

 

Red and Western Grey Kangaroo densities are highly variable on the Chowilla floodplain, with 
densities able to increase from 2/km2 to 36/km2 within a 12 month period (DEH, 2004). The density 
and impact of feral herbivores, such as rabbits, on the floodplain also fluctuates over time, but this is 
not being formally monitored at present.  
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High density grazing by a combination of domestic, feral and/or native herbivores, or just one 
herbivore species, can greatly suppress regrowth of native vegetation. Combined with increased 
soil salinity and reduced flooding, grazing pressure can reduce regeneration, cause changes in 
native vegetation species and structure, destroy the value of river bank habitat for invertebrates and 
fish, as well as increase river bank instability (DEH, 2004).  

Long-term grazing pressure can also remove a significant proportion of ground cover, leading to 
increased soil erosion (scalding or gullying). O’Malley and Sheldon (1990) and DENR (1995) 
pointed out that the lunettes adjacent to temporary wetlands are particularly sensitive to this threat 
owing to high numbers of rabbits in these areas. Based on the findings of the Chowilla Floodplain 
Biological Survey, O’Malley and Sheldon (1990) noted that the areas where exotic plant species 
made up the greatest proportion of the total flora were near rabbit warrens, adjacent to improved 
pasture or near stock watering points. The replacement of perennial plants with annuals is also a 
common effect of grazing.  

In a study by Roberts and Ludwig (1990), low species richness of aquatic macrophytes along 
watercourses was attributed to high flows and grazing by stock, particularly goats. They found that 
some banks on the faster flowing anabranches were actively eroding, making conditions unsuitable 
for plants to establish. Banks along the slower flowing anabranches were mostly bare and lined by 
stock trails. In addition, small islands in Chowilla and Punkah Creeks supported a short, diverse 
herb-sedge community or dense stands of highly palatable Boboschoenus caldwelli and/or Cyperus 
exaltatus, whereas adjacent areas accessible to stock did not (Roberts and Ludwig, 1990). 
 

Pest plants and animals 

Pest plants and animals are well established throughout the Chowilla floodplain. Rabbits 
(Oryctolagus cuniculus), feral goats (Capra hircus) (Plate 11.2) and feral pigs (Sus scrofa) reduce 
the effective regeneration of native plants and impact on soil stability, as discussed above. Feral 
predators, such as foxes (Vulpes vulpes) and cats (Felis catus), are a major threat to most fauna 
species that are ground-dwelling or spend time in the lower vegetation strata.   

Threatened species within the floodplain that are at significant risk from predation are the Broad-
shelled Tortoise (Chelodina expansa), Carpet Python (Morelia spilota), Brush-tailed Possum 
(Trichosurus vulpecula) and Bush stone-Curlew (Burhinus grallarius) (DEH, 2004). 
 

 

Plate 6.2: Feral goats on the Chowilla floodplain 
 

The biodiversity of aquatic systems are also affected by pest species, including European Carp 
(Cyprinus carpio) and Mosquito Fish (Gambusia affinis). Carp uproot aquatic plants and increase 
turbidity levels whilst feeding (Roberts et al, 1995). Increased turbidity can inhibit zooplankton 
grazing, reduce macrophyte growth and change the composition of the fish community by reducing 
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the survival of native fish larvae and eggs, altering breeding behaviour and reducing the feeding 
efficiency of visual feeders, all of which lead to lower growth rates. These impacts can be 
exacerbated in wetlands, as the density of carp can increase as the wetland dries out and carp 
compete for fewer food resources, uprooting vegetation and undercutting banks (Roberts et al, 
1995). Mosquito fish prey on the eggs of native fish and frogs, severely reducing their breeding 
success. They are most abundant in warm, still waters such as those that occur in wetlands (Pyke 
and White, 2000).  

The Chowilla Floodplain has a high proportion of introduced plants. The majority of these introduced 
species are ephemeral forbs or grasses that depend on seasonal rainfall or flooding events for their 
growth. Bacon et al (1994) pointed out that as a consequence of grazing by rabbits and domestic 
stock, weed invasion of the River Murray floodplain exceeds the national average: some 33% of the 
plant species on the floodplain are exotics compared with a national average of 10%.  

Some pest plants have been assisted by the natural regime of disturbance associated with flooding 
and the dispersal of seed and other propogules by water: floodplain communities are particularly 
susceptible to invasion by pest plants (DSE, 2004). For this reason, effective management of water-
dependent weeds needs to involve all three states (NSW, SA and Victoria). 

A number of introduced plant species on the site are of significant environmental and/or economic 
concern. They include African Boxthorn (Lycium ferocissimum), Bathurst Burr (Xanthium spinosum), 
Californian Burr (Xanthium californicum), Nugurra Burr (Xanthium pungens), Golden Dodder 
(Cuscuta campestris), Willow Trees (Salix sp.) and Poison Buttercup (Ranunculus scleratus) (DEH, 
2004). 
 

Recreation and people 

Management issues associated with recreational activities relevant to the Chowilla floodplain 
include the disposal of sanitation and waste; denudation of sites through soil compaction and 
firewood removal; destruction of vegetation through the establishment of camping sites, firewood 
collection, indiscriminate boat mooring in natural areas; acts of vandalism; vehicle and motorbike 
track proliferation; uncontrolled pets; disturbance to colonial nesting waterbirds from boating, and, 
river and creek bank erosion and sedimentation from wave wash resulting from boating activities, 
particularly associated with large vessels.  

In addition, the implementation of Chowilla’s proposed short-term and long-term management 
actions has and will cause some disturbance as a result of drilling bores, developing new tracks, 
assembling pumping infrastructure, constructing new flow control structures, installing pipes, 
providing power to sites etc. While many impacts are clearly visible, low level and cumulative 
impacts may also cause significant environmental damage over time due to the nature of the 
activity. 

Tracks and roads associated with current flow management activities, tourism and recreation have 
disturbed some Indigenous burial sites and other culturally-significant sites (known and unknown, 
registered and unregistered), due to a lack of protection or illegal activity. To maintain the cultural 
significance and ecological character of Chowilla, it is a high priority that these sites are protected 
and maintained. 
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7. OBJECTIVES, TARGETS AND FLOW 
REQUIREMENTS 

 

The vision for the Chowilla floodplain is: 

To maintain and restore a diverse and healthy floodplain environment that will provide for 
the long-term ecosystem and community needs and serve as a showcase for lower River 
Murray floodplain management.    

Three broad ecological objectives for the Chowilla Floodplain were identified as part of The Living 
Murray Initiative First Step decision (Table 7.1). Additional objectives have also been developed for 
the site based on technical expertise and current knowledge of the Chowilla Issues Working Groups 
(environmental flows, groundwater and land management) and outcomes of investigations 
undertaken to inform objective and target setting (Table 7.2). The primary objectives incorporate, 
and provide for, the protection of habitat diversity, maintaining healthy vegetation and the provision 
of essential habitat (including water regimes) for threatened species.  

Specific ecological targets have also been developed to complement the objectives (Table 7.3). A 
monitoring framework has been developed (see Chapter 11: Monitoring) which is consistent with 
this EMP and provides protocols for monitoring and reporting on the ecological objectives and 
targets identified.  
 
Table 7.1: Interim ecological objectives developed for the Chowilla floodplain  

 
To maintain high biodiversity values of the Chowilla floodplain: 
 

1. High value wetlands maintained. 

2. Current area of River Red Gum maintained. 

3. At least 20% of the original area of Black Box vegetation maintained. 

 
Table 7.2 Primary objectives for the Chowilla floodplain 

 
To maintain and, where possible, enhance the health and conservation value of Chowilla by maintaining or 
improving: 
 

1. the condition* of existing vegetation, particularly vegetation currently classified as healthy or 
moderately healthy 

2. key aquatic, riparian and terrestrial habitats required by native flora and fauna 

3. sites and native species of cultural significance, including scar trees (regardless of health). 

*Condition of vegetation as calculated in 2003. 
 

Preliminary targets 

When considering the targets presented in Table 7.3, it is important to take into account a number 
of factors. Firstly, achieving the targets will require the implementation of multiple management 
actions (that is, environmental flows, land management, salt interception and lowering 
groundwater): modelling carried out by CSIRO (2005) indicates that flow management actions alone 
will be insufficient to meet the targets. This highlights the importance of an integrated approach to 
managing the Icon Site. Secondly, inherent in these targets are trade-offs: by adopting these 
targets, the EMP (and subsequently, management actions for Chowilla) will focus on maintaining 
and improving areas of high and medium health and value, and in so doing, some areas of the Icon 
Site will continue to decline (or at least not improve). Such areas will not be the focus of 
management actions.  



 

Chowilla Floodplain and Lindsay-Wallpolla Islands Icon Site Environmental Management Plan 2006-07  38 
 

 Other targets 

The following targets, detailed in Table 7.3, have been developed based on expert advice and the 
outcomes of investigations undertaken to inform objective and target setting. The non-vegetation 
targets will be further refined and others added as monitoring and investigations improve our 
understanding of these habitats and species. 
 
Table 7.3: Preliminary targets  

Vegetation 
1. Maintain or improve tree health within 70% of the River Red Gum woodland areas. 
2. Maintain or improve tree health within 45% of the Black Box woodland areas. 
3. Maintain or improve tree health within 40% of the River coobah woodland areas. 
4. Improve the health and conservation value of 40% of Lignum areas. 
5. Improve the area and diversity of grass and herblands. 
6. Provide conditions suitable for regeneration and seedling survival of all vegetation targets including (but 

not limited to) River Red Gum, Black Box, River coobah and Lignum. 
7. Maintain or improve the area and diversity of grazing sensitive plant species. 
8. Limit the extent of invasive (increaser) species including weeds. 

Fish populations 
9. Maintain the diversity and extent of distribution of native fish species throughout Chowilla. 
10. Reduce the barriers to fish passage throughout the floodplain creek system. 
11. Maintain successful recruitment of small and large bodied native fish. 

Frog populations 
12. Maintain or improve the distribution and abundance of the eight riparian frog species. 

Waterbird populations 
13. Provide conditions conducive for successful breeding of colonial waterbirds in a minimum of 3 temporary 

wetland sites at a frequency of not less than 1 in 3 years. 
Threatened species 

14. Maintain the abundance and distribution of the Southern bell frog, Bush Stone Curlew, and Broad-shelled 
Tortoise. 

15. Maintain the current nesting locations of the Regent Parrot. 
Aquatic habitats 

16. Increase the frequency and duration of floodplain river channel connectivity. 
17. Maintain or improve the area and diversity of submerged and emergent aquatic vegetation.  

Groundwater 
18. Lower groundwater by 1 metre (on average) across 4000ha of floodplain. 
19. Reduce salt loads to the river by 8μScm-1 at Morgan over a 30-year period. 

Land management 
20. Maintain or improve Land Function for respective landscapes. 
21. Limit mean total kangaroo density to a level of 2 per km2. 
22. Limit mean feral animal (for example, pig, rabbit, goat, fox and cat) densities to <1 per km2. 

Cultural values 
23. Maintain the current numbers and condition of scar trees and other culturally significant species 

throughout the Chowilla Floodplain. 
24. Maintain and protect registered and un-registered significant sites. 

 

Flow requirements 
 

Flows required to meet ecological objectives 

The MDBC (2005a) modelled the volume of water required to maintain or protect vegetation within 
the Chowilla floodplain by calculating the difference between natural flows and current flows (over 
35 000ML/day) since 1957. The modelling predicts that to maintain current floodplain health, an 
additional 3600GL/year is required. This additional flow would need to be added to all flows of 35 
000ML/day or greater. 
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The figure of 3600GL/year assumes that either the floodplain is in salt balance or there is a salt 
interception scheme over the whole floodplain. As this is not the current situation, the volume per 
year required to maintain current salt storage, and hence floodplain health, is probably greater than 
3600GL/year.  

Under current circumstances, it is acknowledged that it will not be possible to achieve the flow 
required to maintain whole of floodplain health in the short-term (or perhaps even in the long-term). 
Flow requirements (or hydrological indictors) have therefore been developed for key vegetation 
communities and species, rather than for the floodplain as a whole.  
 
Flows required to meet vegetation targets 

Table 7.4 outlines the flow requirements to maintain and/or enhance target vegetation communities. 
These regimes assume current operating conditions and that no other management actions have 
been undertaken. Chapters 8 and 9 describe the likely combination of management actions that will 
be required to achieve the targets. Some of the management options (for example, an 
environmental regulator on the downstream section of Chowilla Creek) would enable inundation of a 
minimum 30% of the floodplain even under low flow conditions (or the approximate area inundated 
during a 65 000ML/day flow event). 

It is not possible to define a single hydrological indicator for the vegetation community targets as the 
species cover a wide range of flows and a single indicator to meet the whole target would be 
misleading. Therefore, the duration and timing of several flow bands that will contribute towards 
achieving the vegetation community targets have been identified. 

Hydrological indicators were developed using results from the WINDS modelling (CSIRO, 2004). 
The flow regimes outlined in Tables 7.4 and 7.5 below are the minimum flows required by each of 
the vegetation communities to stop salt accumulation in the soil. Consideration was also given to 
the hydrological indicators developed during the MDBC MFAT (Murray Flow Assessment Tool) 
modelling and flow regime requirements in Roberts and Marsden (2000). 
 
Table 7.4: Hydrological indicators for all vegetation target areas on the Chowilla floodplain 

Flow band  
(ML/day) 

Majority of target vegetation 
in flow band 

Required % time 
inundated 

Average 
flow regime 
required 

Timing 
(preferred) 

5000 - 40 000  River Red Gum forest, herbland 15% (61 in 100 
years for 90 days) 

3 months 1 in 
2 years 

Late winter/ 
spring/ summer 

40 000 - 50 000  River Red Gum forest, Tea tree, 
herbland, Lignum, Coobah 

13% (53 in 100 
years for 90 days) 

3 months 1 in 
2 years 

Late winter/ 
spring/ summer 

50 000 - 60 000  River Red Gum woodland, 
Black Box, Coobah, Tea tree, 
grassland, Lignum, Chenopod, 
herbland 

11% (45 in 100 
years for 90 days) 

3 months 1 in 
2 years 

Late winter/ 
spring/ summer 

60 000 - 70 000  River Red Gum woodland, 
Black Box, Coobah, grassland, 
Lignum, Chenopod, herbland 

8% (32 in 100 years 
for 90 days) 

3 months 1 in 
3 years 

Late winter/ 
spring/ summer 

70 000 - 80 000  Black Box, Lignum, Chenopod, 
Samphire, herbland 

7% (28 in 100 years 
for 90 days) 

3 months 1 in 
4 years 

Late winter/ 
spring/ summer 

80 000 - 90 000  Black Box  6% (24 in 100 years 
for 90 days) 

3 months 1 in 
4 years 

Late winter/ 
spring/ summer 

90 000 - 140 000  Black Box 3% (12 in 100 years 
for 90 days) 

3 months 1 in 
8 years 

Late winter/ 
spring/ summer 

 

These flow volumes and frequencies are not attainable under current conditions. Delivery of 
additional water to the floodplain and reducing salt accumulation requires complementary 
engineering intervention. The range of engineering options and details of the proposed combination 
of management actions required to achieve the targets is presented in chapters 8 and 9. 
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Existing environmental flow allocations 

There are currently no specific environmental flow allocations or water licences for the Chowilla 
Floodplain; it relies on natural flow events to receive water. The exception is Kulkurna, which has a 
water licence allocated for irrigation. In recent years, provision has been made for this water to be 
used for environmental purposes. The ‘use’ part of the licence was altered accordingly, which will 
allow easier access to some of the water for environmental purposes in the future. However, there 
is no commitment for the water to be used for such purposes on a permanent basis. 

Water allocations for the Chowilla floodplain are subject to change. At the time of writing this plan, 
the arrangements are as follows. The South Australian Minister for the River Murray holds a water 
licence of 4.8GL, some of which has been used during the recent drought to water stressed River 
Red Gums on the Chowilla floodplain. The Minister’s licence, however, is not specifically for 
Chowilla and there is no guarantee that any of it can be used on the Chowilla floodplain on a regular 
basis. The Minister also holds a small water licence of 10ML for watering revegetation projects.  

The River Murray Water Allocation Plan quarantines 200GL of water for watering permanent 
wetlands in South Australia. This comes out of South Australia’s entitlement flow and is not new or 
additional water. The water is available for managing permanent wetlands that would normally 
contain water at levels that would exist when SA is receiving entitlement flow. A number of wetlands 
on the Chowilla floodplain are eligible to apply for water from this allocation. DEH has developed 
hydrological plans for eight wetlands within the Chowilla Floodplain and are in the process of 
applying for water licences for these wetlands. 
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Table 7.5: Summary of objectives, targets and hydrological indicators against possible management actions 

 
The Living Murray Objectives Primary Objectives Targets Hydrological Indicators Possible Management 

Action/s 

Maintain or improve tree health 
within 70% of the mixed River Red 
Gum woodland areas. 

5000 – 70 000ML/day 
Average 3 months, 1 in 2 to 1 in 4 years, 
during late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Maintain or improve tree health 
within 45% of the Black Box 
woodland areas. 

50 000 – 100 000ML/day 
Average 3 months, 1 in 4 years, during 
late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Maintain or improve tree health 
within 40% of the River coobah 
woodland areas. 

40 000 – 70 000ML/day  
Average 3 months, 1 in 2 to 1 in 3 years, 
during late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Improve the health of 40% of the 
Lignum areas. 
 

40 000 – 80 000ML/day.  
Average 3 months, 1 in 2 to 1 in 4 years, 
during late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Improve the area and diversity of 
grass and herblands. 
 

40 000 – 80 000ML/day 
Average 3 months, 1 in 2 to 1 in 4 years, 
during late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Improve the area and diversity of 
flood-dependent understorey 
vegetation. 

40 000 – 80 000ML/day  
Average 3 months, 1 in 2 to 1 in 4 years, 
during late winter/ spring/ summer 

OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Current area of River Red Gum 
maintained.  
 
At least 20% of the original area 
of Black Box vegetation 
maintained. 

To maintain and where possible 
enhance the health and 
conservation value of the Chowilla 
floodplain by maintaining or 
improving the area of existing 
vegetation, particularly those areas 
currently classified as healthy or 
moderately healthy.  

Provide conditions suitable for 
regeneration and seedling survival 
of all vegetation targets including 
(but not limited to) River Red Gum, 
Black Box, River coobah and 
Lignum. 

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Reduce the barriers to fish passage 
throughout the floodplain creek 
system. 

TBD NMS, OES, WM, DRW 

Increase the frequency and duration 
of floodplain river channel 
connectivity. 

TBD NMS, OES, DRW 

Maintain or improve the area and 
diversity of submergent and 
emergent aquatic vegetation.  

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, LM 

High value wetlands maintained. 
 
 
 

To maintain and where possible 
enhance the health and 
conservation value of the Chowilla 
floodplain by maintaining or 
improving the key aquatic, riparian 
and terrestrial habitats required by 
native flora and fauna. 

Maintain the diversity and extent of 
distribution of native fish species 
throughout Chowilla. 

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM 
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The Living Murray Objectives Primary Objectives Targets Hydrological Indicators Possible Management 
Action/s 

Maintain successful recruitment of 
small bodied native fish every year. 

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, 

Maintain successful recruitment of 
large bodied native fish at least 
once every 5 years. 

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, 

Maintain or improve the distribution 
and abundance of the (8) riparian 
frog species. 

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI 

Provide conditions conducive for 
successful breeding of colonial 
water birds in 3 temporary wetland 
sites at least every 1 in 3 years.  

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI 

Maintain the relative abundance and 
distribution of the Southern Bell 
Frog, Bush Stone Curlew and 
Broad-shelled Tortoise.  

TBD OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

Maintain the current nesting 
locations of Regent parrots.  

TBD LM 

Maintain or improve Land Function 
for respective vegetation types and 
season. 

NA LM 

Limit mean total kangaroo density to 
a level of 2 per km2 on the Game 
Reserve (floodplain). 

NA LM 

  

Limit mean feral animal (e.g. pig, 
rabbit, goat, fox and cat) densities to 
<1per km2. 

NA LM 

Maintain the current numbers and 
existing condition of scar trees and 
other culturally significant species 
throughout the Chowilla floodplain. 

TBA OLW, OLS, RMSO, DRW, OES, 
NMS, WM, WPI, GM, LM 

 
*Management actions key 
 
OLW  Operation of locks and weirs  
OLS  Operation of local storages 
RMSA  River Murray system operation 
DRW  Delivery of recovered water  
OES  Operation of existing structures 
NMS  New flow management structures 
WM  Wetland management 
WPI  Watering project/floodplain irrigation 
GM  Groundwater management 
LM  Land management 

 

Maintain and protect registered and 
unregistered significant sites. 

TBA TBD 
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8. CURRENT MANAGEMENT OPPORTUNITIES 
Achieving the Living Murray objectives for Chowilla will require integrated surface water, 
groundwater and land management. A range of management opportunities currently exist such as 
weir pool manipulation and operation of Lake Victoria. This chapter provides detail on these 
opportunities. While these management options can deliver benefits to the floodplain, they are not 
sufficient to achieve long-term floodplain health. Likewise, the availability of up to 500GL/year of 
new water will provide additional benefits to the floodplain but will not ensure it is improved or even 
maintained in its current condition.  

Maintenance and improvement of the ecological values at Chowilla requires both improved 
management of existing infrastructure and water resources (Chapter 8), plus new infrastructure and 
management options to take advantage of new water (Chapter 9).  

The following range of management actions can and are being initiated on the Chowilla floodplain. It 
should be noted that not all of the current opportunities are considered viable long-term solutions, 
as many of the ecological responses they elicit are often localised and do not promote floodplain-
river channel connectivity. However, in the absence of such long-term solutions, the current 
opportunities identified in this chapter will help halt the rapid decline in ecological condition on the 
Chowilla floodplain.  
 

8.1 Weir pool manipulation 

Weir pool manipulation is a management option that provides the opportunity to artificially enhance 
river levels by raising weir levels to create ponding or flow retention (Ohlmeyer, 1991; Blanch et al, 
1996). Alternatively, weir pool manipulation can be used to lower weir levels to reinstate a natural 
drying phase to wetlands/creeks that have been artificially inundated for long periods of time as a 
result of flow regulation. Manipulating locks and weirs also provides the opportunity to regulate 
floods by altering the extent of inundation and/or duration of these events, within a limited flow 
range. 

Under entitlement conditions, Locks 5 and 6 influence the Chowilla floodplain. Manipulation of these 
structures in isolation provides only limited opportunity. However, manipulation in conjunction with 
other management actions will provide significant ecological benefits. 
 

Weir pool raising 

It has been demonstrated that the level of a weir pool can be artificially manipulated to deliver 
environmental benefits, provided that the appropriate timing and duration of the flow events are 
accurately determined.   

A trial conducted in October 2000 involved raising the upstream pool at Lock 5 by 500mm above 
normal operating level. This achieved a water level normally associated with a flow of about  
70 000ML/day (actual flow in the river just upstream from the weir was 42 050ML/day). However, 
the benefits of raising water levels diminished with distance upstream from the lock, becoming 
insignificant 40km upstream. As a result of the October 2000 event, the area of floodplain that was 
inundated was increased by about 10%, increasing the area flooded by about 1000ha (DWLBC, 
2002).   

Monitoring results from this trial showed that raising the water level caused the movement of water 
into and out of backwaters and wetlands. As a result, floodplain groundwater levels were shown to 
rise. It also demonstrated that groundwater salinity levels were lowered, at least in the short-term, in 
areas close to the river and creeks where there was good hydraulic connection.  

During 2005, a small weir pool raising of 15cm was undertaken at Lock 6. The raising was carried 
out during entitlement flow conditions. This event was a significant step forward in the use of weirs 
for environmental benefit. While the benefits of this raising were limited in area (but locally 
significant), the event represented the first occasion the structures have been used at low flows for 
this purpose. 
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Weir pool lowering 

A weir lowering trial has not been undertaken in South Australia. However, potential benefits that 
could be gained from lowering events include:  

• decrease the sedimentation of suspended solids in the weir pool and improve the sediment 
composition toward the top of the weir pool 

• effect nutrient dynamics within the weir pool, both during the drawdown phase and following 
re-inundation 

• promote ‘mixing’ of water layers in the weir pool, reducing the conditions (such as 
stratification) likely to promote a large-scale blue-green algal bloom 

• increase the abundance of invertebrates indirectly through enhancement to food sources 
(biofilms), and littoral and riparian vegetation habitat 

• promote increased plant diversity by restoring a greater range of water regimes. 

Many of the responses described above will ultimately depend on the magnitude, duration, rate and 
timing (season) of drawdown. In general, benefits are expected to be greatest for extended 
drawdown periods (>2 months) during the warmer months (MDBC in prep, 2004). 
 

Flow triggers 

In general, the manipulation of weirs for environmental benefit will depend on the flow and season 
(Figure 8.1): 

• Weir raising would be most beneficial for all flows up to 60 000ML/day, during Spring and 
Summer. The greatest benefit would be gained when flows are above 35 000ML/day. 

• Weir lowering would be most beneficial under entitlement low flow conditions, during 
Autumn and Winter (3000-4000ML/day). 

• For greatest ecological benefit, Lock and Weir numbers 5 and 6 should be raised up to the 
maximum allowable by the structure (50cm and 62cm, respectively). 

• For greatest ecological benefit, Lock and Weir numbers 5 and 6 should be lowered by 
up to 50cm. 
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1 = Nil action 
2a = Maintain water levels at maximum permissible height under the prevailing conditions 
2b = Return water levels to pool at 2cm per day 
2c = Increase water levels by 2cm per day to pre-determined height under the prevailing conditions 
3 = Increase water levels only under special/emergency circumstances (otherwise nil action) 
4 = Lower water levels by 2cm per day and maintain 

 
Figure 8.1: Example of desirable operating regime for Lock 5/6 weir pool manipulation 

 

Flow 
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8.2 Operation of local storages 

The location of Lake Victoria and the Menindee Lakes is particularly significant to the Chowilla 
floodplain. Both of these storages are located downstream of the Barmah Choke and hence have a 
critical role in meeting SA’s entitlements during periods of high water demand. Inflows and 
discharges at the Lakes are also manipulated to provide salinity benefits in SA. 

Well-timed releases from one or both storages are an effective way to enhance a natural river flood 
event, or to provide pulses of water to increase flow velocity. The ‘piggy-back’ release of water from 
Lake Victoria and the Menindee Lakes could increase the extent or duration of inundation of 
woodlands and wetlands on the Chowilla floodplain (MDBC, 2003c). Such piggy-back releases will 
have most benefit when they are used in conjunction with other management actions, such as weir 
pool raising. 
 
Current situation 

A trial was undertaken in SA in October 2000 when a flow of about 100GL was released from Lake 
Victoria (DWLBC, 2002). This was not ‘new’ environmental water, rather re-regulation of flows 
through Lake Victoria. Water was stored in the lake prior to the arrival of the flood peak, and as the 
peak arrived, water was released from the lake to increase the size of the peak. The original peak of 
32,000ML/day was enhanced to 42,050ML/day through the release of the 100GL. A hydrograph of 
the event is shown in Figure 8.2. By increasing the height or peak of the flood, the trade-off was a 
decrease in the duration of the flood event. 
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Figure 8.2: Flow to South Australia, October 2000 – January 2001 

 
Flow triggers 

When 25,000ML/day is predicted to flow over the border, complementary releases should be made 
from Lake Victoria and/or the Menindee Lakes (Figure 8.3). To provide the maximum benefit, this 
should be undertaken in conjunction with weir raising to increase the extent of inundation. 
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1 = Nil action 
2 = Releases only under special/emergency circumstances (otherwise nil action) 
3 = Release water at maximum rate to enhance a flow event (with or without a weir pool raising) 
4 = Release water at maximum rate to enhance a flow event in conjunction with a weir pool raising 

 
Figure 8.3: Example operating conditions for Lake Victoria 

 
Long-term investigations/actions 

Feasibility studies are being undertaken by DWLBC, as part of the EWMP, to investigate options for 
improving flexibility in the operation and outlet capacity for Lake Victoria and Menindee Lakes. The 
modeling is designed to determine whether changing the outlet capacity of Lake Victoria and the 
way it is operated can have any significant effects on either the peak flow or the duration of flow to 
SA. The ability to deliver higher outflows from the Lakes would potentially enhance the capacity to 
manage flows through the Chowilla floodplain. 

Rufus River is the outlet for Lake Victoria. River bank protection works would allow use of the full 
capacity of the existing channel to provide an enhanced rate of supply to the River Murray. SMEC 
(2002) estimated that the capacity could be raised from the current level of around 9000ML/day to 
20 000ML/day. This would provide greater opportunities to enhance flooding of Chowilla. 

The delivery of the Additional Dilution Flow (ADF) water from the Menindee Lakes is under review. 
Modelling is being used to examine alternative options for delivering ADF water that meet objectives 
under the Basin Salinity Management Strategy 2001-2015 (MDBC, 2001) and The Living Murray. 
Outcomes and any proposed rule changes will be reported in future versions of the EMP. 
 

8.3 River Murray system-scale operational change 

To regulate the river system, River Murray Water operates four major storages, sixteen weirs, five 
barrages and numerous other smaller structures (MDBC website). Taking into account the 
difficulties associated with the operation and potential modification of these storages and the 
location of Chowilla, only limited benefit can be gained for the Chowilla floodplain through any such 
changes. 
 
Current situation 

Each day, River Murray Water staff 'run the river' by deciding on releases from storages along the 
River Murray and lower Darling. Water is released to meet the needs of irrigators and flows for SA 
within constraints such as minimum flow requirements, dilution of salinity, maximum rates of change 
of water level and capacity of the river channels. Instructions on releases are then given to staff of 
the state authorities located at the various river structures. The River can be operated in three 
modes - supplying mode, storing mode and spilling mode. The major storages are Dartmouth Dam, 
Hume Dam, Menindee Lakes and Lake Victoria (MDBC website). 

Flow 
ML/day 
(000s) 
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The major limitation for supplying additional water to the Chowilla floodplain and SA generally is the 
capacity of the Barmah Choke. The Choke is an area where the River narrows and becomes 
relatively shallow. This imposes a physical constraint on the supply of water downstream. The 
channel capacity of the River Murray at the Choke is restricted to approximately 8500ML/day before 
it spills and therefore limits the amount of water that can be released into the lower Murray from the 
upper Murray. 

The Barmah Choke is likely to be a critical factor limiting supply in seasons when:  
• rainfall in the irrigation areas downstream of Echuca is low and irrigation demands are high 
• Hume and Dartmouth are reasonably full allowing water managers to announce high 

irrigation allocations  
• Menindee Lakes storage is low which means that most of SA’s share of resources must be 

supplied from the Hume Dam and Lake Victoria.  

From time to time, there have been efforts to increase the capacity of the river channel through the 
Barmah Choke. Regulators and block banks have been constructed to prevent unseasonal summer 
flooding of the forests. Additionally, willows were removed and selective de-snagging was 
undertaken downstream of Picnic Point in the early 1980s. This resulted in a water level reduction 
of about 0.4m at high-regulated flows, or an increase in capacity of about 1000ML/day. 
 
Flow triggers 

To enhance flow into SA, during spring and summer when river flow at Euston is predicted to reach 
25 000ML/day or greater, complement flows with additional releases from a major storage/s and/or 
augment peak using weirs if possible. 
 
Long-term investigations/actions 
 

• Options for increasing the ability to pass regulated flow beyond the Barmah Choke should 
continue to be investigated. 

• The storage and delivery of environmental water to SA from other major storages, both 
within and outside the Commission’s control (for example, Lake Eildon), should be 
investigated and negotiated. 

 

8.4 Wetland management  

Wetland management to date has focused on introducing drying phases in permanent wetlands 
and/or extending flooding in temporary wetlands through the use of structures at specific sites. 
Structures are present at several locations including the inflow creeks of Lake Littra and Lake 
Limbra, Werta Wert Wetland and between the River Murray and Pilby Lagoon on Pilby Creek. 
Several wetlands have also been part of the River Red Gum watering program. Table8.1 provides a 
summary of wetland flow triggers and management actions. 

Wetland management plans have been developed by DEH for key wetlands on the Chowilla 
floodplain (Lake Limbra, Lake Littra, Werta Wert, Pilby Lagoon, Pilby Creek, Lock 6 Depression, 
Slaney Billabong and Pipeclay Billabong) to guide wetland management and fulfil requirements 
under the River Murray Water Allocation Plan. Each plan identifies the optimal hydrological 
operation of the wetland and outlines management objectives for each wetland.    
 
Long-term investigations/actions 
 

• Werta Wert - Reduce inlet channel flow threshold and increase water control structure 
capacity and fish passage. 

• Lake Littra and Lake Limbra - Replace manual water control structure boards with a 
mechanical system. 

• Investigate operation of wetland carp screens to limit major movements of large carp into 
wetlands and reduce impacts on native fish movement.  

• Investigate the possibility of harvesting carp at wetland inlet/outlet structures.
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Table 8.1: Summary of wetland flow triggers and management actions 

 
Wetland Description Structure Flow Trigger/regime (operating range) Timing 

Werta Wert 
 

Simulate a flood duration to an 
average of 4.6 months and promote a 
flood frequency of 8 out of 10 years.  

Concrete box culvert Begins to flow at 45 000ML/day  
Overtops at 80 000ML/day 

Sept to Jan (filling will 
depend on a flood event)  

Lake Littra Simulate a flood duration to an 
average of 3.9 months and promote a 
flood frequency of 8 out of 10 years.  

Concrete box culvert Begins to flow at 60 000ML/day 
Overtops at 120 000ML/day 

Sept to Jan (filling will 
depend on a flood event)  

Lake Limbra 
 

Simulate a flood duration to an 
average of 4.9 months and promote a 
flood frequency of 9 out of 10 years.  

Concrete box culvert Begins to flow at 45 000ML/day 
Overtops at 19.4m AHD  

Sept to Jan (filling will 
depend on a flood event)  

Pilby Lagoon 
 

Reduce frequency of flooding by 
introducing a dry period of 
approximately 6 months every second 
year. 

Inlet: weir 3 sluice bays 
with stop log control 
 
Outlet: Pipe culvert 
600mm 

Entitlement flows or when water is available/ pool level Slow draw down autumn / 
winter every second year 
followed by a slow/ late 
spring filling  

Pilby Creek 
 

Simulate a flood frequency and 
duration (6 out of 10 years for 3.9 
months average). 

Inlet: Pilby Lagoon 
second inlet 2 x 
300mm pipes with 
individual sluice gates 
 
Outlet: Pipe culvert 
900mm 

Entitlement flows or when water is available/ pool level Start filling Aug/Sept and 
drawdown during Dec/Jan  

Lock 6 Depression Simulate a flood frequency and 
duration (10 out of 10 years for 6.4 
months average). 

N/A Entitlement flows or when water is available/ pool level Start filling July /Aug and 
drawdown during Dec/Jan 

Pipeclay Billabong Simulate a flood frequency and 
duration (8 out of 10 years for 4.6 
months average). 

2 x 300mm pipes with 
individual sluice gates 

Entitlement flows or when water is available/ pool level Start filling Aug/Sept and 
drawdown during Dec/Jan  

Slaney’s Billabong Simulate a flood frequency and 
duration (10 out of 10 years for 6 
months average). 

1 x 300mm pipe with 
sluice gate 

Entitlement flows or when water is available/ pool level Draw down over autumn / 
winter followed by slow 
spring filling for the following 
18 months.  
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8.5 Watering projects/floodplain irrigation 

The extended period of low flow in the River Murray, coupled with low rainfall, has led to significant 
stress and in many cases the death of high priority vegetation on the Chowilla floodplain. The 
majority of stressed River Red Gum communities are associated with temporary wetlands and 
creeks. Many of these areas have not experienced watering since 1996. 

In 2004, a watering trial undertaken on Monoman Island demonstrated that stressed trees respond 
rapidly to an increase in available fresh water (Plate 8.1). Based on the success of this trial, a 
program of watering projects has been undertaken. A total of 21 sites have been watered on the 
Chowilla floodplain between 2004 and 2006.  

The sites include a range of water body types, such as lakebeds, dry creeks, flood runners and 
billabongs, which together support over 7000 River Red Gums. Over 80% of stressed trees have 
responded at all sites. A monitoring strategy is being implemented as part of the Chowilla Integrated 
NRM Project to determine the longer-term ecological and vegetative responses of the watering 
program. 

A total of 6079ML of water has so far been used for watering on Chowilla as part of this program. 
The water has been either pumped or gravitated into each site. The water used in 2005-06 was part 
of the 6.3GL made available to SA under the Snowy Water Agreement.  

Funding for the watering initiative was provided through the MDBC’s Living Murray Environmental 
Works and Measures Program. The Chowilla program forms part of the River Red Gum Rescue 
Project also funded through the MDBC. 

A total of $1.18m has been spent on watering projects on the Chowilla floodplain between 2004 and 
2006. This expenditure includes, but is not limited to, the following costs: pumping, earthworks, 
monitoring, project management and approvals. 

Whilst the response of stressed vegetation at sites that have been watered is encouraging, pumping 
water onto the floodplain in isolation is not a desirable long-term strategy at Chowilla. Nevertheless, 
the watering program will need to be maintained while the low flow conditions continue to keep 
much of the vegetation alive until longer-term management solutions are developed (Chapter 9). 
 
 

   

March 2004      May 2004 

Plate 8.1: Monoman Island Horseshoe before and after watering 
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High priority sites that have now been watered include: 
• Monoman Island Horseshoe 
• Werta Wert (all basins) 
• Lake Littra 
• Chowilla Island Loop (upstream section) 
• Kulkurna (River Red Gum site) 
• Brandy Bottle 
• Chowilla Oxbow 
• Punkah Creek Floodrunner 
• Twin Creeks Depression 
• Kulkurna (Black Box site) 
• Monoman Depression 
• Pipeclay Billabong 
• Pilby Creek 
• Woolshed Creek 
• Coopermine Waterhole 
• Chowilla Island Loop 
• Lock 6 Depression 
• Punkah Island Horseshoe 
• Kulkurna Sandhill Runner 
• The Bunyip Hole 
• Chowilla Horseshoe. 

Monitoring results have been extremely positive to date. For example, at Werta Wert wetland prior 
to watering, 93% of the trees around the wetland were classed as stressed (thin canopy and dead 
leaves present). Watering has resulted in 90% of these stressed trees developing new leaves: they 
are now classified as healthy. New leaves were observed as early as two weeks after watering. 

Waterbirds have responded to the new water with up to 1000 sighted on the wetlands, including the 
state’s vulnerable Freckled duck, the rare Musk duck and the uncommon Red-kneed dotterel.  

The watering has also resulted in large numbers and varieties of frogs and tadpoles recorded at all 
sites. Significantly, the nationally vulnerable Southern bell frog was recorded at four of the sites, 
with large numbers heard at Werta Wert wetland. 
 
Short-term actions 

• If low flow conditions continue, maintain River Red Gum watering program – pumping or 
gravitating water to stressed areas of high priority vegetation. 

• Trial irrigation or injection of other vegetation communities (for example, Black Box, Lignum, 
Coobah) using alternative watering techniques. 

In most cases, the sooner water can be supplied to the trees the better. The ideal ecological timing 
will be between August and December. Water delivery during this time will also reduce losses 
associated with evaporation. 
 
Long-term investigations/actions 

Permanent infrastructure required to water specific areas of the Chowilla floodplain has been 
investigated and costed. This is not considered a suitable long-term management option in 
isolation, as pumping is expensive, labour intensive and very localised. Furthermore, no connection 
is established between the floodplain and the river channel, which is essential for nutrient cycling 
and broader ecological health (such as fish breeding) that naturally occurs under flooding 
conditions. This management option, however, is a good ‘stop gap’ method in the absence of 
longer-term alternatives but will have limited long term application. 
 

8.6 Land management 

The DEH, pursuant to the National Parks and Wildlife Act, 1972, has primary responsibility for 
managing the Chowilla Game Reserve in SA. The NSW portion of the Chowilla floodplain is 
managed by DNR. The following sections outline the current and proposed future land management 
activities being undertaken at Chowilla and how they will continue and improve in the future.  
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The Chowilla Game Reserve is subject to a pastoral lease, which also directs and informs the 
associated land management practices. 

Land management on the Chowilla floodplain currently involves the management of native flora and 
fauna, pest plants and animals, visitors, grazing, fire, cultural heritage sites and wetlands (see 
Wetland Management section, above, for more details).   
 

Management planning 

The DEH, in conjunction with the Chowilla Reserve Management Committee (formerly Chowilla 
Rangelands Monitoring Committee), have responsibility for administering the current grazing lease 
over the Chowilla Reserves. DEH is currently in the process of implementing the recommendations 
from the 10-year Regional Reserve Review (1993-2003) and updating the Game Reserve and 
Regional Reserve Management Plan. The development and consultation of the draft Riverland 
Ramsar Plan is also the responsibility of DEH, including implementation on DEH land. 
 

Native flora and fauna management 

In the early 1990s, a major restoration and revegetation program was undertaken involving a $1m 
MDBC grant to carry out works on the Chowilla floodplain, including revegetation, erosion control, 
fencing and rehabilitation. At present, there are no revegetation or rehabilitation activities occurring 
on the floodplain.  

Flora management involves the establishment and maintenance of experimental grazing exclosures 
and broader exclusion areas to protect native flora and fauna from total grazing pressure. This is 
done by DEH with sites checked annually using photo point monitoring. A quantitative vegetation 
survey is also carried out every seven years to look at the recovery and response of exclusion. 

Native fauna monitoring is undertaken mostly by the Friends of Riverland Parks Group and includes 
an annual survey of the Bush stone-curlew. Several programs have also been conducted on an 
occasional basis including Regent parrot nest site surveys, Feathertail glider nest box surveys and 
frog census. Kangaroos are surveyed twice a year based on a walking transect on the game 
reserve and an aerial survey is undertaken over the area once a year to determine population size. 

Kangaroos are abundant on the reserve and their numbers are managed through a professional 
culling program. A Kangaroo Management Plan for the Riverland district is currently being 
developed to further guide this program. Goat numbers are also recorded during the Kangaroo 
surveys, providing an estimate of goat numbers and distribution and input to the goat control 
program. 

Waterfowl are monitored at key wetlands each year to determine whether suitability for declaration 
of an open season. 
 

Pest plant and animal control 

Feral animal management is conducted opportunistically by park management staff, the lessees 
and through a biannual Pest Control and Monitoring (PestCAM) program. The lessee is responsible 
for goat control, through a trapping and removal for sale program. A biannual pig-trapping program 
also operates using traps in areas where pigs are considered a problem. In the mid 1990s, an 
intensive rabbit monitoring and management program, including warren ripping, baiting and 
fumigation, was undertaken in conjunction with the release of the rabbit calicivirus disease. This 
program also included an intensive spotlight-monitoring program that was continued for five years 
post the calicivirus release. Rabbit management and monitoring is currently not undertaken due to 
resourcing requirements and the regional scale of the problem.  

Weed control is currently focussed on Poison buttercup, Golden dodder, Californian burr and Onion 
weed. The lessee is responsible for controlling all other proclaimed weeds, such as Horehound.  
 

Visitor and recreation management 

Visitor management involves the maintenance of roads, tracks and camping facilities, collecting 
camping fees and providing basic interpretative signage. 

To determine if it is appropriate to proclaim open season for waterfowl hunting, waterfowl numbers 
and some habitat condition information is gathered annually.  
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The current lessee operates some eco-tourism activities, including eco-tours of the ‘station’, 
houseboat hire and accommodation at the Chowilla Woolshed shearing quarters. 
 

Fire management 

Historically, fire has not been a major issue in Chowilla. The introduction of pastoralism and 
subsequent clearance of the mallee areas of the regional reserve has significantly reduced the risk 
of fire. Fires on the floodplain in the game reserve are often restricted to lightning strikes in River 
Red Gum stands or lignum flats. The draft Bookmark Mallee Fire Management Plan (which includes 
the Chowilla Regional Reserve) prescribes fire management actions for the mallee areas of 
Chowilla. This plan does not include the floodplain area, where fire issues are largely operational. 
Within the game reserve, the Chowilla Game Reserve Fire Response Plan provides a description of 
the area, outlines the assets to be protected, priority fire management considerations and possible 
hazards. Fire management in the game reserve currently involves the policing of fire bans and 
responding to bushfires as required. 
 

Grazing management 

The Chowilla Rangelands Monitoring Committee is notionally responsible for overseeing monitoring 
of rangeland condition and the structure and composition of plant communities and animal habitats 
at Chowilla. This group is governed by terms of reference, as detailed in the Park Management Plan 
(DENR, 1995). 

This committee meets up to four times per year (up to twice per year is recommended in the lease) 
at which time pastoral inspectors (from the Pastoral Program within DWLBC) conduct a paddock-
by-paddock inspection to monitor stocking rates and grazing impact and overall management 
strategies. The inspectors provide a written report detailing any recommendations and the 
committee then meets to establish a schedule to implement any actions required. 
 

Cultural heritage management 

DEH is responsible for maintaining and protecting both Indigenous and European cultural heritage 
sites. An Indigenous cultural heritage survey was recently conducted (Wood et al, 2005) in which a 
series of recommendations were identified relating to the management, protection, and 
conservation of heritage sites on the Chowilla floodplain, including: 

• considering co-naming Chowilla – Tjowila 
• developing a joint FPRMM and Barkindji Cultural Heritage Management Plan 
• developing a Chowilla heritage database 
• developing a clearly defined set of protocols relating to site protection and reporting needs, 

with the responsibilities and obligations of the various agencies involved in the Chowilla 
Project clearly identified  

• agency staff undergoing some form of cultural awareness training 
• undertaking a cultural heritage audit of all infrastructure relating to the use of Chowilla as a 

game reserve and tourist destination  
• a program of track closures/rationalisation and realignment is recommended in some areas 
• appropriate educational/interpretive material should be provided to the visiting public 
• consideration given to obtaining a timeframe for the Indigenous occupation of the Chowilla 

floodplain  
• gathering oral histories from both Indigenous and non-Indigenous people who have 

knowledge of the Chowilla area  
• assessing historical information more thoroughly.  
• permitting the ceremonial use of fire 

To progress these recommendations, consultation will occur with the appropriate Indigenous 
communities. This will be initiated as part of the Indigenous Icon Site planning consultation. The 
Indigenous Facilitator position for Chowilla will also help progress some of the cultural heritage 
recommendations.  

RACHA has assumed responsibility for care, management and control of places and areas of 
Aboriginal cultural significance to the FPRMM and will be actively involved in the identification and 
protection of cultural heritage on Chowilla. 
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Long-term actions/investigations for DEH 

DEH will continue to implement the aforementioned management activities described in this 
chapter, in line with the current management plan, and will pursue the additional activities outlined 
below following the revision of the management plan. 
 
Native flora and fauna management 

• development of threatened species recovery plans for Regent parrots, Golden bell frogs 
and Bush stone-curlews 

• revegetation/rehabilitation in targeted areas 
• implementation of the Kangaroo Management Plan 

 

Pest plant and animal control 
• Willow removal and control 
• development of a weed management/risk strategy 
• fox baiting program 

 

Visitor and recreation management 
• installation of self registration facilities 
• installation of additional toilet facilities 
• installation of additional interpretive information 

 

Fire management 
• review and update the Fire Response Plan 

 

Grazing management 
• monitor existing exclosures  

 

Management planning 
• review the Chowilla Regional Reserve and Game Reserve Management Plan 
• finalise Ramsar Plan. 

 

8.7 Potential new options 

As previously described, there is limited opportunity for managing water using existing infrastructure 
within the Chowilla floodplain. In light of this, an assessment of a range of potential new options has 
been undertaken and is described in this section. 

The first step in assessing future options involved determining the potential benefits of the additional 
500GL/year of water recovered as part of The Living Murray Initiative. Modelling by the MDBC and 
CSIRO indicated that in isolation, the additional flow will contribute little to the longer term viability of 
the Chowilla floodplain and will not achieve The Living Murray objectives for the site. While it is 
acknowledged that further assessment is required to optimise the use of any new water, it is clear 
that structural and operational intervention is required to meet the objectives. When this volume 
(500GL/year) of water (and any additional water) is used in conjunction with the proposed 
management actions, outlined below and detailed in Chapter 9, significant benefits can be 
achieved.  

The MDBC has completed several 500GL model runs assuming various operating rules and these 
have been reported against a suite of hydrologic indicators. A simplified example of the output is 
presented in Table 8.2. These scenarios are a ‘first cut’ indication of the benefits to the Chowilla 
floodplain of delivering ‘new water’ to the Icon Site.  

A key model assumption used in these scenarios is that water is recovered by assuming a reduction 
in water demand by a factor of 20% within irrigation districts along the River Murray only (excluding 
water recovery options from the tributaries). In addition, these scenarios were generated using 
existing assumptions of river operation. 

Water delivery to Chowilla was targeted using a single operating rule known as the ‘Euston Boost’. 
For each scenario, a trigger volume is set (35 000ML/day, 65 000ML/day and 80 000ML/day 
triggers). When the volume of water at Euston reaches the trigger level, the model releases water 
from Lake Victoria and the Menindee Lakes. This can be used to ‘piggyback’ flood events with the 
volume of ‘new water’ recovered upstream (of approximately 500GL in this case) as the flood 
proceeds down the river. Future modelling will involve investigating other available operating rules. 
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Table 8.2: ‘First cut’ indication of benefits to Chowilla of delivering 500GL of ‘new water’ 

Indicator Natural 
frequency 

Frequency under 
current 
conditions 

Frequency if 
500GL reduced 
diversion from the 
River Murray 

Frequency if 
500GL are added 
to flow peaks 
(Euston boost) 

No. Events  
>50 000ML/day for 30 days 

78 39 39 40 

No. Events  
>75 000ML/day for 30 days 

44 14 16 17 

No. Events  
>85 000ML/day for 30 days 

36 9 11 12 

 

Whilst any additional water available to Chowilla will provide benefits, this modelling demonstrates 
that benefits of the recovered 500GL/year will be limited without complementary structural and 
operational change. Even when the 500GL is piggybacked on ‘natural’ flow peaks, there is only a 
marginal increase in the frequency and duration of spring floods under current modelling scenarios.  

Potential management options for Chowilla involving the modification and improved operation of 
existing infrastructure as well as the construction of new infrastructure have been investigated to 
determine how best to achieve The Living Murray objectives. URS (2006) in partnership with 
CSIRO and Aquaterra assessed a range of options in terms of cost, salinity impact, contribution to 
environmental targets and water use (Table 8.3 and Table 8.4). These options are discussed below. 
 

Do nothing 

This management option was assessed and assumes no further intervention on the Chowilla 
floodplain. Under this scenario, the current vegetation on the Chowilla floodplain will continue to 
decline to a point where communities will not be able to recover. They will transition to a more salt 
tolerant community (such as samphire), causing a permanent ecological shift on the Chowilla 
floodplain which will severely compromise the integrity of the site (Muller and Goode, 2006). 

This option is clearly unacceptable. 
 

Groundwater management scheme 

This management option involves a 38 well bore field ‘no regrets’ Salt Interception Scheme 
designed to (1) efficiently and effectively intercept highly saline groundwater that would otherwise 
discharge to the River Murray via the anabranch creeks, (2) Protect areas of conservation 
significance on the Chowilla floodplain and (3) if possible, reduce the impacts of post-flood salt 
loads. 

Management of groundwater is considered critical to the long-term heath of the floodplain. The 
scheme has the capacity to lower groundwater (and reduce salt accumulation) over an area of 
4000ha and will improve the health of stressed River Red Gum and Black Box vegetation.  

This is a proposed long-term management action and is discussed in detail later in this chapter. 
 

New environmental regulator  
… on the downstream section of Chowilla Creek 

This management option involves the provision of a single large regulator across Chowilla Creek 
(and associated banks) downstream of Monoman Island. The large regulator would be used to 
artificially flood the western part of the Chowilla floodplain from the Coppermine Waterhole wetland 
upstream for environmental purposes. Water would enter the floodplain upstream of the new 
regulator structure, via all existing inlet creeks. 

The Chowilla Creek environmental regulator would utilize the existing 3m head in the anabranch 
and enable the inundation of a significant area of the floodplain. Some of the flow entering the 
anabranch upstream of Lock 6 could be used to raise the level behind the structure and effectively 
flood the majority of the high priority River Red Gum communities within Chowilla. 

This is a proposed long-term management action and is further discussed later in this chapter. 
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… further upstream on Chowilla Creek 
This management option involves the provision of a similarly large environmental regulator (and 
associated banks) further up the floodplain, on Chowilla Creek upstream of Monoman Island. The 
environmental regulator would be used to artificially flood the eastern part of the Chowilla floodplain 
from the Werta Wert wetland upstream. Water would enter the floodplain upstream of the new 
regulator structures via all existing inlet creeks upstream of and including Pipeclay Creek weir. 

This option is similar in concept to the downstream environmental regulator and would also enable 
inundation of a significant area of the floodplain. However, this option influences a smaller area and 
hence will not benefit as much of the floodplain. This option would also require the construction of a 
small environmental regulator on an additional permanent creek, adding to the cost and 
management complexity. 

This is not considered to be a preferred option. However, if an environmental regulator for the 
downstream section of Chowilla Creek does not receive the necessary support and/or approval, this 
option would be reconsidered.  
 

Weir pool raising 

This management option has been discussed in detail in the previous chapter (Current 
management opportunities – Weir pool manipulation). This option involves raising the Lock and 
Weir No. 6 upper pool level from its normal level of 19.25m AHD to a maximum level of 19.87m 
AHD, representing the top of weir level. Raising the upper pool level by 620mm (maximum) would 
increase flows into the Chowilla floodplain through the numerous existing bank and weir structures. 
It would also increase flows within the Chowilla Creek system and slightly raise creek water levels. 

In isolation, this option has a positive impact, albeit on a relatively small scale. Thus, this option is to 
be used in conjunction with the proposed environmental regulator on the downstream section of 
Chowilla Creek. 
 

Permanent pumping infrastructure 

This option focuses on pumping water into wetland areas that are currently distressed as a result of 
long term river regulation and continued low flow conditions. This option has been discussed in 
detail in the previous chapter (Current management opportunities – Water projects/floodplain 
irrigation) and enables regular watering of a limited area. However, it is not suitable for watering (or 
water shedding) larger areas of the floodplain. Also, no connection and subsequent transfer of 
carbon and nutrients is achieved between the river and the floodplain without further intervention. 

This is not considered a viable long-term option. However, permanent pumping infrastructure may 
be considered in high priority areas that are beyond the influence of the proposed Chowilla Creek 
environmental regulator. If neither regulator option receives the necessary support, funding and/or 
approval, establishing permanent pumping infrastructure at high priority wetland sites will be 
considered.  
 

Gravity watering wetland sites 

This management option involves constructing new blocking banks and regulator structures and 
excavating new drainage channels to connect low-lying areas that are considered suitable for 
receiving environmental watering via gravity feed. Only a small number of sites on the floodplain are 
able to be watered via this option and these have already been included in the current watering 
projects (see previous chapter, Current management opportunities – Water projects).  

This option is not considered viable for the long-term due to its limited scope of application. 
However, gravity watering may be required if neither environmental regulator option receives the 
necessary support, funding and/or approval. 
 

Irrigation infrastructure 

This management option seeks to improve the health of Black Box trees, which are generally 
located in the higher margins of the floodplain. Flow events of 80 000ML/day or more are needed to 
reach most of the significant areas, which lie well above the zone of influence of all but the major 
flooding events throughout the floodplain. 
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This option is considered cost prohibitive: $1.05 million establishment cost, plus $875 000/year 
operating cost for only 70ha. However, a small scale trial of this option for high priority Black Box 
vegetation that is beyond the influence of the proposed Chowilla Creek environmental regulator should be 
considered. 
 
Table 8.3: Salinity impacts of the various options assessed  

Management Option 30 year average salt load  
(tonnes per day) 

30 year average 
 EC increment 

 
1. Do nothing 
 

115  - 

2. Groundwater scheme 73 +5.5 

3. Weir pool raising 115 -0.03 

4. Wetland watering 119 -0.53 

5. Proposed Chowilla Creek  
environmental regulator (+3) 149 -4.48 
6. Alternative Chowilla Creek 
environmental regulator further 
upstream (+3) 

144 -3.78 

7. Weir pool raising and wetland 
watering 

120 -0.56 

8. The groundwater scheme in 
addition to the proposed Chowilla 
Creek environmental regulator 

108 1.02 

 
 
Table 8.4: Options assessed, their contribution to The Living Murray objectives and construction costs  

No. 

 
 

Management Option 

 
Area influenced  

(% area) 

% River Red 
Gums improved 
or maintained 

(excluding dead trees)
 (Target 70%) 

% Black Box 
improved or 
maintained  

(excluding dead trees) 
(Target 45%) 

 
Construction costs 

($ millions) 

1 DO NOTHING 2035 - 31 5 0 

2 Groundwater 
management scheme 

4280 ha (26%) 32 8 47 

3 Weir pool raising 130 ha (1%) 
(5000ML/day)  

 
1800 ha (11%) 
(40 000ML/day) 

36 7 6 

4 Wetland watering 1890 ha (11%) 33 8 4 

5 Proposed Chowilla 
Creek environmental 
regulator (+3) 

4491 ha (27%)  
7940 ha (48%) 

65 33 21 

6 Alternative Chowilla 
Creek environmental 
regulator further 
upstream (+3) 

1963 ha (12%)  
5820 ha (36%) 

59 28 18 

 

 

It should be noted that vegetation targets are not being achieved under any scenario. However, the 
modelling work by CSIRO concluded that the environmental regulator on the downstream section of 
Chowilla Creek will clearly provide the greatest surface water management opportunity to achieve 
The Living Murray objectives for Chowilla. All other options considered (or combinations of these) 
barely maintain current levels of vegetation health on the floodplain.  
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9. LONG TERM MANAGEMENT: PROPOSED 
ACTIONS 

A detailed assessment process has been undertaken to determine the most effective way of 
achieving The Living Murray objectives for the Chowilla floodplain. The only management options 
that provide the potential to achieve the objectives and protect significant areas of the floodplain are 
the construction of an environmental regulator in Chowilla Creek and a groundwater management 
scheme on the northern and eastern sections of the floodplain. This would enable controlled 
flooding of up to 50% of the floodplain and reduce saline groundwater levels over 25% of the area. 
It would also maintain and/or improve the health of 65% and 35% of the priority River Red Gum and 
Black Box communities respectively. Complementary works and measures are also proposed to 
ensure the full range of benefits is achieved.  Details on the proposed management options are 
discussed below.  

9.1 New flow control environmental regulator on the downstream 
section of Chowilla Creek 

To achieve significant environmental benefits for the Chowilla floodplain, new flow control 
regulator(s) need to be constructed. The best possible outcome, in terms of inundation and 
vegetation targets, would be achieved by installing an environmental regulator in the downstream 
section of Chowilla Creek. This would enable regular inundation of significant areas of the 
floodplain, including large areas of River Red Gum forest and woodland, as well as all significant 
wetlands.  
 
Current knowledge 

URS (2006) assessed the potential floodplain benefits associated with the construction and 
operation of a new flow control environmental regulator on the downstream section of Chowilla 
Creek. As part of this process, a series of inundation extents has been developed for a range of 
flows assuming the environmental regulator was in place. For the purpose of this exercise, it has 
been assumed that the regulator could be operated to a height of 19.87mAHD (the height of Lock 6, 
top of structure). The inundation coverage for a range of flows is presented below (figures 9.1 and 
9.2, as well as Table 9.1). 

 
Figure 9.1: Inundation coverage of the Chowilla floodplain at entitlement flows (5000ML/day) without an 
environmental regulator on the downstream section of Chowilla Creek 
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Figure 9.2: Predicted inundation coverage of the Chowilla floodplain at entitlement flows (5000ML/day) 
with an environmental regulator on the downstream section of Chowilla Creek 
 

 
Table 9.1: Chowilla Creek environmental regulator - Predicted inundation coverage for a range of flows  

Flow to SA Area 
inundated 

(ha) 

Extra area 
inundated (ha) 

% of floodplain 
inundated 

Natural flow required to 
inundate equivalent area 

(ML/day) 

5000ML/day 
(No regulator) 

1300 0 0  

5000ML/day 6169 4869 27% 65 000 
10 000ML/day 6245 4945 27% 65 000 
20 000ML/day 6663 5363 30% 68 000 
40 000ML/day 10 038 8738 48% 82 000 
60 000ML/day 13 549 12 249 68% 95 000 

 
Source: (URS, 2006).  
 

 

CSIRO have calculated the volume required to fill the anabranch system to the capacity of the 
structure. Filling the anabranch at a flow of 5000ML/day (which would be the minimum extent) 
would require approximately 70GL (CSIRO, 2005). This includes evaporation and seepage over a 
three-month period. It is likely that most of the standing water will be returned to the River Murray 
through Chowilla Creek (CSIRO, 2005). It is important to note that operation of the environmental 
regulator in this way would only inundate 27% of the floodplain, although a larger area would be 
influenced though lateral recharge, even if it is not inundated (as observed in recent River Red Gum 
watering projects). Other management activities will be needed to influence the remainder of the 
floodplain.  
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Ecological benefits 

The ecological benefits of the proposed Chowilla Creek environmental regulator in terms of 
vegetation health and wetland inundation can be summarised as follows (CSIRO, 2005): 

• Using only entitlement flows, 27% of the floodplain could be inundated by operating the 
environmental regulator. This also makes its operation independent of increased flows in 
the River. 

• It offers the ability to provide a flood regime that is greater than natural to reverse salt 
accumulation. 

• The extent of influence of a 60 000ML/day flood increases from 27% of the floodplain to 
68%.  

• The environmental regulator operated at 19.87m AHD and using only entitlement flows 
(5000ML/day) would inundate: 

o 37% of the River Red Gum forest (influence 63%) 
o 24% of the Black Box (influence 34%) 
o 57% of the Coobah 
o 46 % of the Lignum 
o 85% of the grasslands 
o 83% of ephemeral creeks and wetlands flowing at 5000ML/day. 

Greater ecological benefit from the environmental regulator would be achieved by operating it on 
the back of small floods where it could increase the area of inundation. The major benefit of the 
regulator to vegetation will be the ability to inundate areas of the floodplain whenever required. 

This proposed management option has been reviewed by a group of highly regarded Australian 
scientists: Keith Walker (Adelaide University), George Ganf (Adelaide University), Darren Baldwin 
(The Murray Darling Freshwater Research Centre), Justin Brookes (Australian Water Quality 
Centre) and Brenton Zampatti (SARDI) (Walker et al. 2006). They support the construction and 
operation of the regulator, identifying its potential benefits to the function and ecological integrity of 
the Chowilla floodplain including:  

• rejuvenation of existing vegetation 
• enhanced recruitment of new floodplain and wetland communities 
• enhanced supply of labile carbon and nutrients for microbial activity 
• enhanced biodiversity of the region 
• reduced accumulation of salt in the soil profile  
• stimulation of riverine primary productivity downstream of the floodplain 
• increased frequency of connection between the floodplain and the rivers/creeks 
• increased organic carbon content in the floodplain soil  
• decreased rate of change of soil moisture content and matrix potential between flood 

events. 

It is important to note that the support of these scientists was contingent upon the proposed 
structure being operated in an ecologically sensitive manner that adequately addresses concerns 
raised regarding factors such as fish passage, maintenance of water quality and floodplain-river 
channel connectivity (Walker et al, 2006). 
 
Flow triggers 

The proposed Chowilla Creek environmental regulator could potentially be operated at all flows 
below 60 000ML/day. This could include flow enhancement during spring and summer or in 
emergency situations of continual low flow conditions. It could also be used to manipulate water 
levels during autumn and winter, including managing flood recessions. 
 
Other issues 

• The construction of a flow control regulator on the downstream section of Chowilla Creek 
has been assessed. This management option would enable the regular inundation of 
between 30% and 70% of the floodplain (or the area equivalent to a 65 000ML/day to 95 
000ML/day flow) and is the only option that influences a considerable area of the floodplain 
and the majority of the various habitats and land units on the floodplain. 

 

• A concept design for the regulator has been developed and costed at $15.9 million. The 
design incorporates fish passage and other complementary banks.  
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• The potential ecological benefits and risks anticipated as a result of implementing the flow 
control environmental regulator on the downstream section of Chowilla Creek are being 
assessed and these findings will be used in the Business Case to secure future investment. 
They will also help inform the future operating strategy of the structure. 

 

• The Chowilla Community Reference Committee, the Chowilla E-Flows Issues Working 
Group and the Chowilla Coordinating Committee have all considered assessments of the 
various management options, as undertaken by URS and Aquaterra, and have concluded 
that construction of a new flow control environmental regulator in the downstream section of 
Chowilla Creek is regarded as the preferred surface water option for achieving The Living 
Murray objectives for Chowilla.  

 

• Once the proposed concept(s) are agreed, detailed design could commence in 2007, with 
construction commencing in 2007 or 2008. Timing would depend on whether the EIS 
process is completed prior to detailed design or runs in parallel.  

 

• To maximise the potential benefit of the new flow control environmental regulator on the 
downstream section of Chowilla Creek, it will be necessary to use the structure in 
conjunction with weir pool raising at Lock 6 and operation of Pipeclay Creek Weir and 
Slaney Creek Weir. If Lock 6 is not used to capacity, the benefits will be reduced. However, 
the new regulator is regarded as the best option even if it is operated at current river levels. 

 

• An operational strategy will be developed for the proposed environmental regulator on the 
downstream section of Chowilla Creek. 

 

• No surface water management options influence the higher elevation areas of the Chowilla 
floodplain (Black Box communities). Irrigation may be the only method for targeting these 
areas. However, this option is considered cost prohibitive on a large scale and therefore 
may only be feasible on a localised basis. 

 

9.2 Upgrade Pipeclay Creek Weir, Slaney Creek Weir and Bank E 

When Lock 6 was constructed, a series of banks (A through I) and two weirs (in Pipeclay Creek and 
Slaney Creek) were constructed upstream from the lock to maintain a predefined water elevation 
(pool level). These structures are in various states of operation (see Chapter 4, ‘Hydrological 
operation’) and none are designed to provide fish passage.  

Weirs at Pipeclay Creek, Slaney Creek and Bank E were recently assessed for structural 
soundness to see if they could be used in flow manipulation activities (for example, raising or 
lowering creek levels). Pipeclay Creek Weir was discovered to have some significant structural 
problems that need fixing before the structure could withstand any weir pool raising activities. 
 

 
Long-term investigations/actions 
 

• Concepts have been developed for the upgrade of existing flow control structures at 
Pipeclay Creek Weir, Slaney Creek Weir and Bank E. These structures are currently 
inoperable and are critical to the future delivery of flow to the Chowilla anabranch and 
floodplain (with or without new structures downstream). Preliminary estimates for repair and 
modification of these structures range between $2.5 million and $4.5 million depending on 
access arrangements. These costs are currently under review and exclude fish passage. 

 

• SARDI have identified Pipeclay Creek, Slaney Creek and Swifty’s Creek as the three most 
diverse creeks (in terms of native fish species and abundance) on Chowilla. It is therefore 
critical that the structures currently inhibiting fish passage in these creeks (Pipeclay Creek 
Weir, Slaney Creek Weir and Bank E) are modified to enhance fish passage through the 
Chowilla anabranch system. 

 

• Investment in fish passage at Chowilla (particularly Slaney Creek Weir and Pipeclay Creek 
Weir) requires consideration by the Environmental Works and Measures Program 
committee, in light of investment already flagged for Lock 6.  

 

• Works at Bank E are scheduled to commence in 2006 (subject to necessary approvals) but 
extensive work at the others sites may require detailed design in 2006/07 with major 
construction works most likely in 2007/08.  
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• Operating strategies for Pipeclay Creek Weir and Slaney Creek Weir will be developed. 

9.3 Groundwater management scheme 

It is recognised that flow management options alone will not be sufficient to achieve all objectives. 
Some target areas are beyond the extent of influence for surface water management options. In 
other priority areas, surface water options have been identified as an inefficient way to deliver an 
improvement in ecological and/or vegetative condition. Therefore, as part of the options assessment 
process, complementary options have also been assessed, including groundwater management. 

The Chowilla floodplain has long been recognised as a major contributor of salt to the River Murray. 
In addition, rising saline groundwater and soil salinisation (combined with reduced flooding 
frequency) has led to severe degradation of floodplain ecosystems.  

The Groundwater Management Scheme (GMS) proposed is a multi-objective scheme aimed at 
providing both salinity and ecological benefits. Designing a scheme that achieves all of the desired 
objectives would be cost prohibitive – the scheme proposed therefore represents a compromise or 
‘no regrets’ option. While it does not target 100% of the floodplain or post-flood salt, it does target 
key locations and maximises the interception of baseline salt loads.   

The proposed Chowilla GMS is to comprise a series of 38 well point bores and disposal pipe lines 
on the Chowilla floodplain to: (1) efficiently and effectively intercept highly saline groundwater that 
would otherwise discharge to the River Murray via the anabranch creeks, (2) protect areas of 
conservation significance on the Chowilla floodplain and (3) if possible, reduce the impacts of post-
flood salt loads.  

Intercepted saline flows are to be disposed via a disposal main to a newly developed disposal 
basin, or via deep aquifer injection into the Renmark Group Aquifer. The potential disposal basin 
sites are located at Rufus River West (a site adjacent to the current Rufus River Salt Interception 
Scheme (SIS) disposal basins), approximately 10km east of the Chowilla floodplain, and 18 Mile 
Dam, approximately 15km north of the Chowilla floodplain (Figure 9.3). Other sites may also be 
investigated. 
 

 
Figure 9.3: Proposed Chowilla Groundwater Management Scheme 
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Due to the complex nature of the Chowilla floodplain sediments and uncertainty surrounding the 
impacts of flooding, further detailed groundwater investigations will be required to refine bore 
location and design. 

To confirm a final disposal option, field investigations and more detailed site survey work will be 
required to confirm the assumptions made about the depth and thickness of the Blanchetown Clay, 
the likely leakage from the sites and the subsurface geology. In addition, cultural and ecological 
assessments will be required to determine the feasibility of developing a disposal basin at the 
proposed sites (18 Mile Dam and Rufus River West).  

Further investigations will also be required to determine the feasibility of deep aquifer injection 
including modelling and an injection pilot trial. If results from the pilot trial are favourable, a long-
term (12 month) deep injection trial will be required.  
 
Vegetation benefits 

Groundwater management is critical to the long-term heath of the floodplain. The proposed scheme 
has the capacity to lower groundwater (and reduce salt accumulation) over an area of 4000ha and 
will improve the health of stressed River Red Gum and Black Box vegetation. No other 
management option can achieve this outcome. 

Groundwater bores will reduce the discharge of groundwater to wetlands and creeks and reduce 
the potential for evaporative concentration of salt in the soil. The greatest benefit to floodplain 
health, however, will be from a combination of water table lowering and increased flooding (Overton 
and Jolly, 2003). 

Two modelling programs, known as WINDS and WAVES, have been used to predict the benefits of 
groundwater management scenarios on vegetation health and are helping to inform policy for 
floodplain protection and salinity mitigation (Overton and Jolly, 2003).   

The models allow changes in groundwater and flow regime to be shown across the floodplain, and 
can predict which areas can be most affected by the surface water and groundwater management 
options.   

Using results of these two models, Overton and Jolly (2003) identify areas where vegetation could 
be rehabilitated using groundwater management by considering:  

• areas where trees are likely to show an improvement from lowering groundwater by 2m in 
the next 15 years  

• areas where groundwater is within 2m of the surface in non-tree areas  
• areas of high and medium vegetation condition  
• areas that can also be influenced by flow management.  

The result was the preliminary identification of areas in Chowilla that would benefit most by 
groundwater extraction (Figure 9.4).  

Importantly, Overton and Jolly (2003) state that groundwater lowering should be considered as a 
safety option during dry periods: For floodplain vegetation, groundwater lowering reduces the rate of 
soil salinisation but does not remove the salt, while  flow enhancement reduces the salt but is 
unreliable should a dry period occur. The greatest benefit comes from a combined approach. 
 
Long-term investigations/actions  

Currently, the design for the Chowilla GMS consists of a conceptual bore field, collection pipeline 
and three possible (untested) disposal options. To progress this concept to a construction ready 
scheme, several tasks must be undertaken including: 

• preliminary design and investigations 
• environmental impact assessment 
• detailed design and approvals. 

In addition, further investigations are required to determine if evaporative concentration within a 
basin (18 Mile Dam or Rufus River West) or deep aquifer injection is the most appropriate (or 
possible) disposal method. To determine this, and provide preliminary costs and designs, further 
investigations are needed. 
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Figure 9.4: Potential groundwater interception areas 
 

 

Due to the complex nature of the Chowilla floodplain sediments and uncertainty surrounding the 
impacts of flooding, further detailed investigations will be required to refine bore location and 
design. This may include (but is not necessarily limited to) the following: 

• peer review of existing data/reports 
• further aquifer testing 
• rapid air core drilling 
• interpretation of helicopter electromagnetic geophysical data  
• ground based geophysical surveys (for example, Nano TEM) 
• instream data collection (bathymetry, geophysics and salinity profiling). 

To confirm the feasibility of developing a disposal basin at the proposed preferred site(s), detailed 
technical investigations will be required including (but not limited to) the following: 

• rapid air core drilling 
• detailed coring and analysis of aquitard 
• Digital Terrain Modelling (DTM). 

To determine the feasibility of deep aquifer injection, detailed investigations will be required 
including: 

• a feasibility assessment 
• a long-term trial. 

The design, document preparation, procurement and construction phases of the GMS will be 
managed through the SA Steering Committee on Salt Interception, and the Chowilla Coordinating 
Committee. It is anticipated that construction could commence in the 2008/09 financial year and 
take between three and five years to complete. 

Table 9.2 illustrates an indicative project schedule detailing the requirements to progress the 
conceptual design through to construction. Specific timing and duration of individual activities will 
depend on funding availability and resources. 
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Table 9.2: Chowilla GMS project schedule 

Item/task 2005/06 2006/07 2007/08 2008/09 2009/10 
Groundwater investigations                     
Deep aquifer injection 
assessment (desk top) 

                    

Disposal basin assessments                     
Approvals                     
Deep aquifer injection pilot trial                      
Deep aquifer injection long term 
trial  

                    

Scheme construction (subject to 
approval) 

                    

 

Once constructed, it is proposed that River Murray Water will assume operational and financial 
control of the scheme, consistent with the draft protocols and existing arrangements for SA’s salt 
interception schemes. 

The final cost of the 38-bore scheme has not been determined, as a viable disposal option is yet to 
be proven. However, initial costing puts construction costs (assuming disposal to one of two 
evaporation basins) at $38.2 million (DWLBC, 2005). 
 

9.4 Preferred options: Costs and timing 

All preferred long term management actions have been assessed (environmentally, economically 
and socially), and have received support from the appropriate community, scientific, agency and 
Indigenous groups. Further, where potential risks have been identified, mitigation strategies are 
being developed to ensure any impacts are minimised. 

Construction will commence subject to the completion and outcomes of an Environmental Impact 
Statement (if required) and fulfilling South Australian and New South Wales’ statutory requirements. 
Ideally, construction would be carried out over a two to three year period. However, work will be 
paced according to budgetary constraints and may be carried out over a longer period. In addition, 
the construction program for the groundwater management scheme may be integrated with the 
construction of preferred surface water management options. 

Table 9.3 outlines timeframes and potential construction costs associated with implementing the 
proposed long-term management actions. 
 
Table 9.3: Project costs and timing 

Activity Investigation Investigation Cost Design and 
Construction 

Construction 
Cost 

New Chowilla Creek 
environmental regulator 
(and associated banks) 

2006 - 2007 $200 000 2007* – 2009+ $20 000 000 

Upgrade Pipeclay 
Creek Weir, Slaney 
Creek Weir and Bank E 

2005 - 2006 $200 000 2006** - 2008 Est. $6 000 000 

Deep injection pilot hole 
and trial 

2006 $1 000 000 2007 - 2008 $3 000 000 

Groundwater scheme 
with deep injection 

2006 - 2008 ? 2009 -? ? 

Groundwater scheme 
with disposal basin 

2006 - 2007 $400 000 2008*** -? $38 000 000 

Total  $2 200 000  $69 000 000 
 
* Assumes detailed design and EIS run concurrently 
** Assumes extended approval (that is, EIS) is not required for these works 
*** The construction date for the groundwater scheme will be influenced by the viability of deep injection. 
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10. MANAGEMENT ROLES AND RESPONSIBILITIES 
The Chowilla floodplain is managed by several organisations with different responsibilities. The 
delivery of water to SA (and therefore Chowilla) is the responsibility of the MDBC. The MDBC, or 
the Commission, is an autonomous organisation equally responsible to the governments 
represented on the MDBMC. The Commission is required to equitably and efficiently manage and 
distribute the water resources of the River Murray in accordance with the Murray-Darling Basin 
Agreement. The Commission works cooperatively with the partner governments, committees and 
community groups to develop and implement policies and programs aimed at the integrated 
management of the Murray-Darling Basin. 

DWLBC (SA) is responsible for developing policies, plans and actions that focus on improving the 
health of the River Murray (including Chowilla floodplain Icon Site) through improved operations and 
management of the river. Groundwater management on the Chowilla floodplain is being managed 
by DWLBC under the MDBC Basin Salinity Management Strategy (BSMS) program.  

SA Water, as agents for River Murray Water (internal business division of the MDBC), is 
responsible for the operation and maintenance of locks 1 to 9 and the weirs and banks within the 
Chowilla anabranch that directly affect the operation of the lock (Banks A – I and Pipeclay Creek 
Weir and Slaney Creek Weir). In the future, they may also be responsible for the operation of new 
flow management structures on the Chowilla floodplain.  

DEH is the landowner and manager for the Chowilla Game Reserve and Regional Reserve. These 
areas are managed in accordance with the National Parks and Wildlife Act 1972 and park 
management plan (1995). DEH has primary responsibility for managing the natural, historical and 
cultural features, as well as visitors. The Chowilla Game Reserve and Regional Reserve has an 
existing lease over the property, which allows for grazing over certain areas by Robertson Chowilla 
Pty. Ltd. This is determined by the Pastoral and Land Management Conservation Act 1989 and the 
lease. The management of pest plants and animals is the responsibility of both DEH and the lessee. 
RACHA, as per the Shared Responsibility Agreement with the Barkindji/ DEH/ DWLBC, will manage 
all sites of cultural significance throughout the Chowilla floodplain. 

Management of the Chowilla floodplain section of the Icon Site is the key responsibility of 
government departments in SA and NSW. The SA Murray-Darling Basin NRM Board is the Icon 
Site Manager. The Board has responsibility for developing the Icon Site plan and coordinating the 
Chowilla INRM Project. This project involves various committees and groups that contribute to 
planning and integrating management actions at the Icon Site. They include: 

• Chowilla Project Coordinating Committee 
• Chowilla Technical Integrating Committee 
• Chowilla Environmental Flows Issues Working Group 
• Land Management Issues Working Groups 
• Groundwater Management Issues Working Group 
• Chowilla Community Reference Committee 
• Riverland Aboriginal Cultural Heritage Association (RACHA) and Barkindji Elders 

Committee. 

Details about these groups, their roles and relationships are provided in Appendix I. 
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11. MONITORING 
A comprehensive monitoring framework for the 24 ecological targets that have been identified for 
the Chowilla floodplain (see Table 7.3) has been developed. The framework provides details for 
ongoing monitoring and encompasses land management, surface water management 
(environmental flows) and groundwater management on Chowilla. The framework also compiles 
and integrates existing monitoring programs being undertaken by the various government 
departments responsible for management of Chowilla. In developing the Chowilla Monitoring 
Framework, a cooperative working group has been formed and will be maintained to produce an 
effective partnership and strategic link between the SA Government departments (DWLBC, DEH 
and SARDI) and the NSW DNR. 
 

Design of the monitoring program 

The monitoring program for Chowilla has been designed using a set of guiding principles (adapted 
from Baldwin et al., 2005):  

• How relevant is the measured parameter – for example, will the measured parameter (such 
as tree health) reflect the indicator and inform progress toward the endpoint (improved tree 
health)? 

• How valid is the measured parameter – for example, will the measured parameter respond 
to changes in the environment? 

• What is the diagnostic value of the measured parameter – for example, can the changes be 
evaluated quantitatively or qualitatively? 

• What is the responsiveness of the measured parameter – for example, will changes in the 
measured parameter reflect changes due to the intervention program? 

• How reliable is the measured parameter – for example, is the technique used to measure 
the parameter reproducible and cost effective? 

• How appropriate is the measured parameter – for example, are changes in the measured 
parameter able to be detected in the available temporal and spatial scales? 

The monitoring program defined in the Chowilla Monitoring Framework comprises a system of 
‘programmed’ monitoring activities, focussed on assessing the overall condition of the Chowilla 
floodplain, and a ‘responsive’ monitoring component focused on ecological responses to specific 
management interventions. 
 
Programmed Monitoring Activities (PMAs)  

PMAs are to be performed at a network of pre-designated, permanent sites, according to a pre-
determined schedule, and provide information to monitor and assess progress towards the 
ecological targets that have been defined for Chowilla. The field procedures that are to be used and 
the locations of the existing, permanent sites are contained in the document A manual of field 
procedures for environmental monitoring on Chowilla (DWLBC, 2006). 
 
Responsive Monitoring Activities (RMAs) 

RMAs provide for experimentation, and allow for the impacts of intervention programs to be 
investigated and assessed (for example, artificial flooding, changes in land management, 
groundwater lowering, removal of grazing) and natural floods. Where possible, RMAs utilize the 
same techniques and sites as the PMAs, which provide a set of baseline data values and allows 
data to continue to be collected at the site after the responsive monitoring activity is completed. 
However, due to the nature and intent of responsive monitoring, additional sites will be necessary in 
some instances. 
 

Relationship between objectives, targets, indicators, and endpoints 

For the monitoring program to deliver the information necessary to report against the ecological 
objectives and targets, a clearly defined link between the objectives, targets, indicators, endpoints 
and programmed monitoring activity has been developed. An example of how this works is 
presented below: 
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• Objective:  
To maintain and where possible enhance the health and conservation value of the 
Chowilla floodplain by maintaining or improving key aquatic, riparian and terrestrial 
habitats required by native flora and fauna. 

• Target:  
Maintain or improve the distribution and abundance of the eight riparian frog 
species.  

• Indicator: 
Distribution and abundance of the eight riparian frog species found in surveyed 
wetlands.  

• Endpoint: 
The distribution and abundance of the frog species should remain consistent or 
improve over a five-year period. 

• Programmed Monitoring Activity:  
Frog surveys are to be undertaken during the evening, throughout the spring 
period, in early summer, late summer and at the end of autumn to early winter. 
Surveys are to be performed according to the method outlined in the document A 
manual of field procedures for environmental monitoring on Chowilla 
(DWLBC, 2006). 

 

Implementation of the monitoring program 

Core components of the program have already been implemented to assess the influence of the 
intervention measures and to improve the outcomes of future interventions. For example, in the 
programmed monitoring component of the program, 108 permanent tree condition transects, 
incorporating 3240 mature trees that are regularly assessed, have been established. Furthermore, 
more than 70 understorey vegetation transects have been established at the major wetlands, along 
the anabranch creeks and on parts of the floodplain only inundated by high flows. Monitoring 
currently being undertaken in the responsive monitoring component of the program includes 
eucalypt seedling germination and survival rates, surface water quality, surface water-ground water 
interactions, soil salinity, and the abundance and diversity of waterbirds, frogs and invertebrates.   

Knowledge generated from groundwater and surface water monitoring programs is being utilized to 
assess the impacts of on-ground action, such as watering projects, and to inform the design and 
assessment of groundwater and surface water management options. For example, data generated 
from investigations into flow patterns throughout the anabranch has been used in developing the 
Chowilla hydrodynamic model. The model is being used to assess various surface water flow 
management options. Details regarding ‘event scale monitoring’ and ‘whole-of-floodplain scale 
monitoring’ are provided in Tables 11.1 and 11.2. 
 

Adaptive management system 

Monitoring and evaluation is a central component of a functional adaptive management framework. 
The Chowilla Monitoring Framework has been developed to be able to assess and report against a 
set of three ecological objectives and 24 ecological targets (see Chapter 7). The three broad 
ecological objectives identified as part of The Living Murray Initiative First Step decision were 
refined into specific ecological objectives and targets via technical and local expertise and 
outcomes of investigations specifically undertaken for this purpose. Although a conceptual model of 
how the ecological system works and how the system will/should respond to various management 
interventions (Baldwin et al., 2005) has not yet been developed, it is envisaged that development 
and regular updating of a functional, conceptual model will be part of subsequent versions of the 
framework.   
The adaptive management process being implemented for Chowilla is summarised in Figure 11.1. 
As part of the adaptive management system, the Chowilla Monitoring Framework will be reviewed 
regularly and updated in response to information arising from monitoring, further investigations, 
modelling and consultation. Issues that need to be considered and essential steps to be applied in 
the review process are detailed in the Chowilla Monitoring Framework.  

These systematic reviews will ensure that: 
• the monitoring framework is robust 
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• the results from the monitoring program provide the information required for reporting 
against the ecological objectives and targets 

• the management actions are based on the latest information and ecological understanding 
of the system, and how it responds to various interventions and natural events 

• the management actions implemented are successful in terms of meeting the ecological 
objectives 

• the ecological objectives and targets defined in the EMP are realistic and attainable 
• deleterious impacts or incidental environmental benefits from management actions are 

reported and accounted for in future management actions 
• trigger points are established so that particular outcomes from monitoring trigger corrective 

action or further investigation 
• changes to the monitoring program are proposed via a structured process. 

 

Figure 11.1: Conceptual adaptive management system flowchart  

Source: Tucker, 2003. 
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Table 11.1: Event scale monitoring 

 
Type of monitoring Brief description Ongoing or baseline data 

collection 
Responsibility 

River Red Gum watering 
project 
 
 

Detailed monitoring including surface water, photo points, mapping of 
vegetation communities, individual tree health rating, littoral vegetation 
assessment, groundwater salinity, recharge and movement 

Baseline and ongoing at 
watered sites 

DWLBC, DEH  

Wetland monitoring Surface water quality and depth, turbidity, pH, vegetation unit health, photo 
points, water birds, aquatic vegetation, fish and frogs 

Ongoing DEH  

Weir pool manipulation 
 

Weir raising/lowering  DWLBC 

Irrigation trial Trial pumping (irrigation) water to high elevation of Black Box, Coobah and 
Lignum areas 

 DWLBC 

Exclosure monitoring 5 exclosures (4 highland and 1 on the floodplain) in sets A=All proof, B=Stock 
proof only and C=control plot 
1 large 3km x1km on terrace country 

Baseline and ongoing DEH 

Wetland water bird survey Systematic surveys to locate and count water bird colonies (species, 
abundance and breeding) 

Ongoing DEH  

Fish assemblages Species composition, relative abundance and stock structure and temporal 
variation 

Baseline and ongoing, bi-
monthly  

SARDI (if contracted) 

Ecology of fishes  Population structure, spatial and temporal variability, movement, spawning, 
larval fish presence/absence in different flow habitats (particularly the 
recruitment ecology for Murray cod and Callop). 

Baseline SARDI (if contracted) 

Aquatic macrophytes 
vegetation community 

Quadrat and transect based surveys of the temporary and permanent 
wetlands  

 SARDI (if contracted) 

Ad hoc observations Networking with local naturalists and capture relevant observations whilst 
monitoring 

 Numerous 
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Table 11.2: Whole-of-Chowilla floodplain scale monitoring 

 
Type of monitoring Brief description Ongoing or 

baseline data 
collection 

Responsibility 

Surface water    
Flow to South Australia Flow gauging station records daily derived flow to SA Ongoing Vic Government  
Flow within Chowilla Flow gauging stations within Chowilla  To be established DWLBC 
Salt loads from Chowilla 
to River Murray 

EC measures at two sites (0.3km upstream and 4.0km downstream of the confluence of Chowilla 
Creek and the River Murray).  (EC sensor and data logger mounted on a floating pontoon positioned 
midstream)  

Ongoing - 
continuously 
recorded EC data. 

SA Water staff 
at Lock 6 or 
DWLBC  

Rainfall recording  Ongoing  
Flood and water 
recession monitoring 

  DWLBC 

Groundwater    
Groundwater level and 
salinity 

74 monitoring bores (piezometers) Baseline and 
ongoing 

DWLBC and 
CSIRO 

Fish and aquatic habitat Conservation status and condition of the aquatic habitats and the status and ecological requirements 
of the fish communities in the anabranch 

Baseline SARDI 

SRA Across Murray-Darling Basin, measure fish, macroinvertebrates, hydrology, physical habitat and 
water processes at several sites in Chowilla 

Ongoing MDBC 

Vegetation health WINDS modelling  CSIRO 
Rangeland monitoring 
program 

Quantitative vegetation and soil condition survey baseline only - photos taken annually at sites 
representative of different management regimes 

Baseline  

Pastoral inspection Soil cover, erosion and site condition index 
(Regular inspections undertaken as required by NPW Act 1972) 

Annually, at least  

DEH vegetation survey Quadrat based (Jessup transect) plant community composition 
(Percent cover 1msq quadrat based estimates of ground cover; total species lists in a 200m2 diameter 
around permanent site pegs) 
Chowilla Monitoring Framework highlights the need to undertake Land Function Analysis (Tongway 
and Hindley, 2004) 

Baseline and 
ongoing 

DEH 

Frog survey Frog census Ongoing DEH 
Biological survey Impacts of salinity on vertebrate fauna and macro-invertebrates along the River Murray corridor Baseline DEH 
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Type of monitoring Brief description Ongoing or 
baseline data 
collection 

Responsibility 

(vegetation mapping, fauna and aquatic invertebrates) 
Kangaroo surveys Walking transects undertaken to monitor kangaroo numbers on the Chowilla floodplain twice a year 

 
Annual aerial survey also undertaken to determine numbers for culling 

Ongoing DEH 

Threatened species 
surveys (abundance and 
distribution) 

Bush stone-curlew – fixed transects and call-response surveys 
Southern bell frog – frog census technique recorded from various locations on the floodplain not 
structured or repeated 
Broad-shelled tortoise – Indirectly as a component of fish surveys 
Regent parrot – presence of nesting birds 

Ongoing DEH 

Pest animal population 
surveys 

During the kangaroo surveys all other grazing animals that are observed are recorded (goats, pigs, 
rabbits, emus) 

Ongoing DEH 

Pest plant and animal 
mapping  

Rabbit warren mapping  
Weed species mapping 

As required DEH 

Photo point monitoring Plant biomass, structure and health Ongoing DEH 
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12. GENERAL DESCRIPTION 
Lindsay, Mulcra and Wallpolla islands are the Victorian component of the Chowilla and Lindsay-
Wallpolla Islands Icon Site. They occur in northwest Victoria, downstream of Mildura (Figure 12.1). 
Wallpolla Island consists of 9000ha of land bounded by Wallpolla Creek, a Murray anabranch, and 
the Lock 9 weir pool on the River Murray. Lindsay Island, further downstream, consists of 15 000ha 
of land bounded by the Lindsay River anabranch and both the Lock 6 and Lock 7 weir pools. Mulcra 
Island covers approximately 2156ha of State Forest between Lindsay and Wallpolla islands and is 
formed by an anabranch of the River Murray River – Potterwalkagee Creek. The creek leaves the 
River Murray downstream of Lock 9 and rejoins the river in the Lock 7 weir pool. In addition to 
Potterwalkagee Creek, Mulcra Island contains several smaller creeks and wetlands (Figure 12.2). 

Lindsay Island lies within the Murray-Sunset National Park and Wallpolla Island is designated as 
State Forest. A number of wetlands within the Lindsay - Wallpolla section of the Icon Site have been 
listed as nationally significant in the Directory of Important Wetlands. The Lindsay-Wallpolla 
floodplains are relatively flat, dissected by a network of anabranches and small creeks with areas of 
permanent and ephemeral wetlands. The floodplain communities range through River Red Gum, 
Black Box, lignum and chenopod grasslands.     
 
 

 
 
Figure 12.1: Location of Lindsay, Mulcra and Wallpolla islands  
 

12.1 Hydrology 

The islands can be classified into water regime classes, which largely reflect their vegetation 
communities and hydrological regime. River Red Gum woodland grows in the lower, more 
frequently flooded parts of the floodplain along the River Murray, the anabranches and creeks and 
around the edges of wetlands. It is the most diverse and complex of water regime classes on the 
islands in terms of vegetation structure and habitat. It provides woody material to the creeks (fish 
and invertebrate habitat), breeding, roosting and feeding habitat for birds, bats and some mammals, 
and the ground litter offers habitat for skinks, geckoes and snakes.   

Higher up on the floodplain as conditions become drier, Black Box woodland develops. This is a 
more open community, though it still supports a diverse faunal assemblage and is especially 
valuable to woodland birds.  
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Figure 12.2: Maps for Lindsay, Mulcra and Wallpolla islands 

Lignum shrubland occurs on the relatively low-lying, clay areas of floodplain away from the main 
river channel. It is not a particularly extensive habitat on the islands, covering about 460ha. When 
dry, its cracking clays provide shelter for significant species including Paucident planigales 
(Planigale gilesi), Red naped snakes (Furina diadema) and probably the tessellated gecko 
(Diplodactylus tessellates). When inundated, they provide feeding and breeding habitat for 
waterbirds and frogs and probably some fish species.   
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The islands also contain extensive areas of open grassland (with some chenopod shrubs), which 
rapidly develop growth of aquatic and semi-aquatic vegetation when flooded. Floods are generally 
shallow, promoting plant growth. When flooded, they provide good feeding habitat for waterbirds 
and probably breeding habitat for aestivating frogs and mobile animals such as Long-necked 
tortoises (Chelodina longicollis). 

Wetlands occur throughout the floodplain system. Some are relatively permanent, providing habitat 
for floodplain fish, frogs and tortoises, such as Lilyponds wetland on Wallpolla Island. These 
permanent wetlands support submerged, emergent and littoral aquatic macrophytes such as 
Myriophyllum sp. The littoral vegetation provides important shelter and breeding habitat for 
waterbirds. Higher in the floodplain, wetlands become more ephemeral, but provide a burst of 
productivity when they do fill, offering food and breeding habitat for waterbirds, frogs and some fish.    

The network of channels is important fish and frog habitat and provides connectivity with the river. 
The more permanent channels, inundated now as a result of regulation, support emergent and 
submergent macrophyte beds. The variety of flow conditions in the anabranches provides a range 
of habitats for the various life stages of fish and frogs, and would have supported flow depende3nt 
fauna like the Murray crayfish (Euastacus armatus), River snail (Notopola hanlyie) and River mussel 
(Alathyria jacksoni). 
 

12.2 Land tenure 

Lindsay Island is a national park and is managed by Parks Victoria. Mulcra and Wallpolla islands 
are both State Forest, managed by Forest Management, Department of Sustainability and 
Environment (DSE). 
 

12.3 Key values: ecological, social, cultural 

Environmental  

Lindsay and Wallpolla Islands are known to support species that are significant at national, state 
and regional levels (SKM and Roberts, 2003). EGIS (2001) stated that together, Lindsay and 
Wallpolla islands have two plant species of national significance and 51 of state significance; 
27 fauna species of national significance and 37 of state significance; and five species of waterbirds 
which are listed under the Japan and Australia Migratory Bird Agreement (JAMBA) and the China 
and Australia Migratory Bird Agreement (CAMBA), as well as three listed under CAMBA only. 
Actual numbers are being revised constantly. Furthermore, Lindsay Island, Wallpolla Island and 
Lake Wallawalla are all listed in the Directory of Important Wetlands in Australia (Environment 
Australia, 2001a; ANCA, 1996) (Zukowski and Meredith, 2004). 
 
Lindsay Island 

Lindsay Island is described by Environment Australia (2001) as a high value wetland for its flora and 
fauna. The island is further described by Environment Australia (2001a) and Beovich (1994) as a 
series of tangled Lignum (Muelenbeckia cunninghamii) swamps interconnected by a series of 
streams with River Red Gum (Eucalyptus camaldulensis) and surrounded by Black Box (Eucalyptus 
largiflorens) woodland. Black Box-chenopod and Old-man saltbush (Atriplex nummularia) 
woodlands occupy much of Lindsay Island on the intermediate floodplain terraces where flooding is 
less frequent. The highest terraces contain treeless chenopod shrublands. The lower terraces of the 
River Murray floodplain support River Red Gum forests. Sand ridges across the island support 
native Pine (Callitris preisii) and Belah (Casuarina pauper) woodlands. Since the western side of 
Lindsay Island has greater topographic diversity, a greater variety of plant associations occur there. 
Short rat’s tail grass (Sporobolus mitchellii) occurs extensively on the low-lying grey clay areas in 
the east of the Island (Zukowski and Meredith, 2004). 

Approximately 30 threatened flora species have been recorded on Lindsay Island, including the 
Erect pepper-cress (Lepidium pseudopapillosum), which is listed under the Flora and Fauna 
Guarantee Act 1988 (Department of Conservation and Environment, 1992; Gullan et al, 1990).  

Six threatened forest/woodland bird species have been recorded at the island with two listed under 
the Flora and Fauna Guarantee Act – Barking owl (Ninox connivens) and Regent parrot (Polytelis 
anthopeplus). Eleven species of wetland birds have been recorded including the Great egret (Ardea 
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alba), which is also listed under the Flora and Fauna Guarantee Act (Land Conservation Council, 
1987; Department of Natural Resources and Environment, 1990; Robertson et al, 1989) (Zukowski 
and Meredith, 2004). 

One threatened mammal is recorded at Lindsay Island, the Paucident planigale (P. gilesi), and is 
listed under the Flora and Fauna Guarantee Act (Land Conservation Council, 1987; Department of 
Natural Resources and Environment, 1990; Robertson et al, 1989). 

At least six frog species occur on the island, including the threatened Barking marsh frog 
(Limnodynastes fletcheri) and Southern bell frog (Litoria reniformis), which are endangered in 
Victoria and listed under both the Flora and Fauna Guarantee Act and the Australian Government’s 
Environment Protection and Biodiversity Conservation Act 1999 (SKM, 2004b). There are also three 
tortoises found on Lindsay Island including the threatened Broad-shelled tortoise (Chelodina 
expansa), considered endangered in Victoria, and a water dependent skink – the Eastern water 
skink (Eulamprus quoyii) –  also considered threatened in Victoria.. Together, eight species of 
threatened reptiles, including tortoises, snakes, goannas and skinks, have been recorded on 
Lindsay Island (Land Conservation Council, 1987; Department of Natural Resources and 
Environment, 1990; Robertson et al, 1989). Native threatened species of fish, including Murray cod 
(Maccullochella peelii peelii), Silver perch (Bidyanus bidyanus) and Freshwater catfish (Tandanus 
tandanus), have also been recorded at Lindsay Island (Environment Australia, 2001a). 
 
Wallpolla Island 

Wallpolla Island is also a high value wetland for its flora, fauna and geomorphologic features 
(Environment Australia, 2001a). The island is formed by a series of creeks and channels and 
includes some areas of state-wide and possibly nationwide botanical significance (Ashwell, 1987). 
The island supports 19 distinct vegetation sub-associations, which contain a range of species 
including threatened species (Ashwell, 1987). DCE (1992) and Gullan et al (1990) recorded twelve 
threatened flora species at Wallpolla Island: many of the species that comprise the plant 
communities at the Island are of uncertain status or poorly represented in Victoria (Ashwell, 1987). 
The island supports three different plant communities –River Red Gum (E. camaldulensis) forest, 
Black Box-Chenopod (E. largiflorens) (A. nummalaria) and alluvial Sporobolus grasslands 
(Sporobolus mitchellii) – with the last two not represented in any other Victorian reserve (Ashwell, 
1987). Wallpolla Island supports some of the best examples of Old-man saltbush (A. nummalaria), 
Rounded noon-flower (Disphyma crassifolium) var. clavellatum and Short rat’s tail grass (S. 
mitchellii) communities in Victoria. 

Three threatened bird species have been recorded at Wallpolla Island- – the Great egret (Ardea 
alba), the White-bellied sea-eagle (Haliaeetus leucogaster) and the Blue-billed duck (Oxyura 
australis) – all listed under the Flora and Fauna Guarantee Act 1988. The first two are also listed 
under CAMBA and the Great egret is again listed under JAMBA (Department of Natural Resources 
and Environment, 1990). Other threatened fauna recorded on Wallpolla Island include the 
Paucident planigale, the Red-naped snake (both listed under the Flora and Fauna Guarantee Act), 
the Barking marsh frog, the Common death Adder (Acanthopis antarcticus) (previously thought to 
be extinct in Victoria), the Beaked gecko (Rhynchoedura ornate), the Tesselated gecko (D. 
tessellates) and the Eastern water skink (Land Conservation Council, 1987). Native threatened 
species of fish, including Murray cod, Silver perch and Freshwater catfish, have all been recorded at 
Wallpolla Island (Environment Australia, 2001a). 
 
Lake Wallawalla 

Lake Wallawalla is a large riverine lake and lunette system situated south of Lindsay Island in the 
Murray-Sunset National Park. Along with Lindsay Island, the lake is considered a ‘high value’ 
wetland for its flora, fauna and geomorphology (Environment Australia, 2001a). It supports a 
diversity of significant flora and fauna, sites of Indigenous cultural heritage and mallee floodplain 
landforms and is described as an example of an unusual wetland formation in Victoria (Environment 
Australia, 2001a). The lakebed supports herb communities during dry periods and is fringed by 
Black Box-Chenopod woodlands and small areas of River Red Gum (Beovich, 1994). Eleven locally 
threatened flora species have been recorded at the lake (Land Conservation Council, 1987 and 
Department of Conservation and Environment, 1992). However, none of the flora species are listed 
nationally (Department of Natural Resources and Environment, 1995 and 2001). 

Lake Wallawalla attracts regionally significant numbers of waterbirds when flooded. Thirty-four 
waterbird species have been recorded at Lake Wallawalla, including the Great cormorant 
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(Phalacrocorax carbo) that has been documented as breeding at the lake. Lake Wallawalla has also 
supported over 10% of the regional population of Black swan (Cygnus atratus) and over 5% of the 
Victorian population of Maned duck (Chenonetta jubata) (Department of Natural Resources and 
Environment, 1995). Threatened fauna previously recorded at Lake Wallawalla include the White-
bellied sea-eagle and Caspian tern (Hydroprogne caspia), both listed under CAMBA, the Great 
egret and Greenshank (Tringa nebularia), both listed under both JAMBA and CAMBA. Five bird 
species found at Lake Wallawalla have been listed under the Victorian Flora and Fauna Guarantee 
Act, whilst one species has been listed as vulnerable under the Australian Government’s 
Environment Protection and Biodiversity Conservation Act 1999 (Land Conservation Council, 1987; 
Department of Conservation and Environment, 1990). 
 
Mulcra Island 

Mulcra Island is part of the same landform system as Lindsay and Wallpolla islands (SKM, 2004). 
Grassy river forest/Floodway pond herbland complex, Grassy riverine forest, Floodplain grassy 
wetland and lignum wetlands occur on the lower terraces of the island and are most frequently 
flooded (SKM, 2004). The shrubby riverine woodland and riverine chenopod woodland occur on the 
higher terraces and surrounding floodplain, and are flooded less frequently (SKM, 2004). There are 
at least seven significant species of flora, including Cane grass (Eragrostis australasica) and Hairy 
darling pea (Swainsona greyana), all listed as being rare or threatened in Victoria (SKM, 2004). 

At least 46 bird species have been identified on Mulcra Island (SKM, 2004), including the Regent 
parrot (Polytelis anthopephus), considered vulnerable under both the Victorian Flora and Fauna 
Guarantee Act and the Commonwealth’s Environment Protection and Biodiversity Conservation Act, 
and the Bush stone-curlew (Burhinus grallarius), which is listed as endangered under the Flora and 
Fauna Guarantee Act. The island also supports three mammals and at least five species of frog, 
including the Warty bell frog (Litoria reniformis), which is considered endangered under the 
Victorian Act and vulnerable under the Commonwealth Act. 
 

Cultural and social values 

The first contact that Indigenous people of the River Murray region had with Europeans was in the 
early 1800s. Until this time, the River Murray provided a rich resource for the groups utilising it and 
thus supported dense Indigenous populations. Dowling (1990: 37-39) estimates that prior to 1880, 
the riverland region supported one of the highest Aboriginal population densities in Australia, being 
one person per 0.3-0.5km2, or a total population for the region of around 3000. By the 1880s, 
however, the SA census listed only 14 Indigenous people in the region (Dowling, 1990: 95). The 
rapid decline in Indigenous populations along the River Murray has been attributed both to the 
introduction of diseases, as well as conflict and competition for resources as a result of the 
European invasion (Edmonds, 2004).  

Following European settlement, several missions were set up in Victoria between 1850 and the 
early 1900s. This included the Anglican mission at Yelta on the River Murray in Victoria opposite 
Wentworth (near Wallpolla Island) (1855-1866).  

Patterns of Indigenous occupation along the river appear to reflect the geomorphologic complexity 
of the floodplain landscape, which dates back 21 000 years (Edmonds, 2004). There is a diverse 
range of Indigenous cultural heritage site types and site complexes located on the River Murray 
floodplain within the mallee zone, which appear to be closely associated with past and present 
drainage features on the floodplain (Edmonds, 2004). The most sensitive landforms within this zone 
are the dunes and sand ridges. Areas containing the greatest number of sites occur between the 
flood zone and two metres above this zone, with particular concentrations around inlet and outlet 
channels to lunette lakes and billabongs (Edmonds, 2004; SKM, 2004). 

The most recent and systematic archeological investigation of Lindsay Island was conducted by 
Kelton (1996) who concluded that Lindsay Island is a cultural landscape of high scientific and 
aesthetic significance “comprising a broad range of Aboriginal sites of varying levels of integrity”. 

The large number of sites known and the huge potential for further sites to exist, the 
particularly significant, sensitive and relatively rare nature of many of the sites (within 
similar landform systems), and the complexity and natural beauty of the area, make Lindsay 
Island an aesthetically (symbologically and representatively) significant place.  
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Lindsay Island is also a place of high social significance both to the Mildura Aboriginal 
community and to the broader community, providing a significant cultural, educational and 
scientific resource (Kelton, 1996; SKM, 2004). 

Two previous archaeological assessments have been undertaken on Wallpolla Island that 
concentrated predominantly on burial grounds (Edmonds, 2004). Some of these sites have not 
been registered on the Aboriginal Affairs Victoria (AAV) Site Register and therefore the list of 
registered sites is likely to be an underestimation. Approximately 15 sites are registered for 
Wallpolla Island and they include shell middens, hearths, isolated artifacts and multiple burials 
(Edmonds, 2004).  

Lake Wallawalla on Lindsay Island is significant as a cultural landscape, comprising a broad range 
of Indigenous cultural heritage sites of varying levels of integrity. The lake holds highly significant 
middens and burial sites along the lunette and adjacent to the Lindsay River (VAS, 1992; Edmonds, 
2004). 

Given the moderate archaeological potential of the Mulcra Island floodplain, it can be assumed that 
a lower level of social and scientific significance can be expected compared to Lindsay Island. 
 

Economic values 

Lindsay, Mulcra and Wallpolla islands have traditionally been used for grazing, apiary, timber- 
harvesting and water extraction.  

The anabranches of Lindsay River and Wallpolla Creek are used for irrigation, stock and domestic 
extraction. At present, there is about 1457ha of irrigated horticulture at Lindsay Point, a small 
amount of stock and domestic extraction from Wallpolla Creek as part of Kulnine Station operations, 
and irrigation as part of Keera Station.  

Water is no longer extracted from Potterwalkagee Creek as Trust for Nature have bought the 
adjacent property, Ned’s Corner, and have decommissioned the dam and channels previously used 
for irrigation, stock and domestic purposes. The previous owner sold off the water rights for this 
property separately. 
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13. THREATS 
Altered water regimes 

The natural flow regime of the River Murray has been significantly modified via flow regulation 
through the operation of a series of weirs and upstream storages (Walker and Thoms, 1993; Thoms 
et al, 2000; Maheshwari et al, 1995). These changes have altered the hydrology of floodplain 
environments, such as Lindsay, Mulcra and Wallpolla islands, which are strongly influenced by 
variability (SKM and Roberts, 2003). These three iconic mallee floodplains contain a wide array of 
once ephemeral aquatic environments (Thoms and Sheldon, 2000) that are now either permanently 
inundated, permanently dry, or flood less frequently with altered seasonality (SKM and Roberts, 2003). 

Thoms et al (2000) broadly summarised the characteristics of the current flow regime compared 
with natural flows at Lindsay and Wallpolla islands prior to regulation: reduced flow volume; the 
presence of long periods during which low flows are more frequent; and a reduction in flood 
frequency, flood duration and flood size. This has been further examined and expanded by SKM 
and Roberts (2003) as follows: 

• Flow events up to 10 000ML/day would have filled only the lowest-lying backwaters, 
wetlands and flood runners. These flows now occur more frequently but are considerably 
shorter, and have lost their seasonal pattern. 

• Flows of 10 000-60 000ML/day approximate ‘in-channel’ flows for much of the study area 
and these affect higher backwaters, anabranches and wetlands off the main river channel. 
Flows in this range are now less frequent, are nearly 50% shorter and are likely to begin 
about 1-2 months later than they would have under natural conditions. 

• Flows of 60 000-90 000ML/day are overbank flows, causing flooding of low-lying parts of 
the floodplain and connecting anabranches. Frequency is now halved and their onset is 
slightly delayed. 

• Flows of 100 000ML/day and higher have been most severely affected in terms of 
frequency but their duration has not been significantly changed. They are now more likely to 
occur slightly later in the year.  

The extent to which different vegetation communities are influenced by particular flows from the 
River Murray is summarised in the Floodplain Options Values and Threats Report (Ecological 
Associates, 2006) and summarised below. 
 
River Red Gum communities 

Analysis of inundation imagery by SKM and Roberts (2003) indicated that 10-70% of the Lindsay-
Wallpolla combined River Red Gum community is inundated between 65 000ML/day and 90 
000ML/day (Figure 13.1). Analysis of pre-regulation Lock 10 flows by SKM (2003b) showed that the 
normal frequency of these events before regulation was once every 1.3 to 1.6 years. Floods 
exceeding 56 000ML/day ranged from one to six months in duration and were separated by dry 
spells not normally exceeding two years. 
Black Box woodland communities 

For Lindsay Island, a flood event between 63 300ML/day and 79 900ML/day is the threshold for 
Black Box inundation (Figure 13.1). On Wallpolla Island, the threshold for flooding occurs between 
89 000ML/day and 118 000ML/day (Figure 13.1). 
 
Lignum shrubland 

Lignum shrubland occurs on the low-lying areas of the floodplain on cracking grey or yellow-grey 
clay soils, distant from the continuously flowing anabranches such as Mullaroo Creek. 
Consequently, medium to large floods are required to water Lignum shrubland (SKM and Roberts, 
2003).  

The flow threshold for flooding of Lignum on Wallpolla Island is 88 580ML/day to 118 000ML/day in 
the River Murray at Lock 10. For Lindsay Island, Lignum is completely inundated at  
79 000ML/day in the River Murray. 

Lignum prefer a seasonal wetting and drying regime, flooding for several months of the year every 
one to two years. As Lignum in this system is known to occur on readily drained flat-sloping areas, it 
is reasonable to assume that it is directly influenced by flood duration (SKM and Roberts, 2003). 
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Figure 13.1: Percentage of total River Red Gum forest and Black Box woodland on Lindsay and 
Wallpolla islands inundated as a function of daily discharge in the River Murray 

Source: SKM and Roberts (2003: pp 50, 53) based on visual comparison of inundation imagery 
 
Alluvial plains 

Alluvial plains are characterised by a lack of woody perennials and, where vegetation does occur, 
chenopod species (bluebush and saltbush) are the major vegetation type (Beovich, 1994). Short-
lived grasses and herbs also occur, particularly after inundation by a large flood. Extensive Rat’s tail 
couch grasslands, noted by Beovich (1993; 1994), are assumed to be a post-flooding vegetation 
phase (SKM and Roberts, 2003). In response to large floods, these areas can also be classified as 
intermittently flooded temporary wetlands.  

Alluvial plains begin to flood at approximately 65 000ML/day in the River Murray, but are not fully 
inundated until 115 000ML/day. About 50% of the Lindsay-Wallpolla islands open areas are 
inundated at 75 000ML/day (SKM and Roberts, 2003, p 57). Flooding occurs from Mullaroo Creek, 
the Lindsay River and Wallpolla Creek. 
 
Wetlands 

There are no specific wetland ecological studies of Lindsay and Wallpolla islands, but SKM and 
Roberts (2003) inferred their ecological character and diversity from physical characteristics and 
species records. On Lindsay Island, most wetlands are small (75% being between 1ha and 10ha in 
area), shallow, and are typically inundated for a duration of four to eight months. There is one large 
wetland – Lake Wallawalla. The small wetlands are typically freshwater meadows or shallow 
freshwater marshes (SKM and Roberts, 2003). Medium-sized wetlands are more common on 
Wallpolla Island, which also has a number of deep freshwater marshes. Wallpolla Island has more 
wetlands (184) than Lindsay Island (124) (SKM and Roberts, 2003). The Wallpolla Island system 
also has a greater occurrence of lentic wetland forms, characterised by scroll swales and cut-off 
meanders.  

Low-lying wetlands are connected at 60 000ML/day flow in the River Murray (many impounded by 
the weir pools). Stable water levels can cause notching of the banks and possibly lead to bank 
erosion, but there appears to be no data available on bank condition. For wetlands on high level 
flow paths and flood runners (inundated by flows in the range 60 000ML/day – 115 000ML/day), 
flow regulation means they are dry for longer than natural (SKM and Roberts, 2003, p45).  

This information is currently being refined with analysis of the outputs of the hydraulic model as 
overlayed on mapping of vegetation and water regime classes.  

This alteration to River Murray flows represents a major threat to ecosystem productivity and 
diversity as it disrupts many river-floodplain processes (Boulton and Lloyd, 1992; Bunn and 
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Arthington, 2002). This is of particular concern to Lindsay and Wallpolla islands given their high 
conservation significance for Victoria (EGIS, 2001; Beovich, 1993 and 1994; ANCA, 1996). Table 
13.1 illustrates the modelled change in frequency of different flow events under natural and 
regulated conditions on Lindsay and Wallpolla islands.  
 
Table 13.1: Modelled natural and current flows at Lock 10 for Lindsay-Wallpolla islands floods 

           20 000 - 40 000 ML/DAY  
          40 000 - 60 000 ML/DAY 

          60 000 - 80 000 ML/DAY 

          > 80 000 ML/DAY  
              

 NATURAL CONDITIONS    REGULATED CONDITIONS 
              

Year July Aug. Sept Oct. Nov. Dec.  July Aug. Sept Oct Nov Dec 
1920 1202 2633 3746 4273 3385 1504  329 840 1212 1614 1099 654 

1921 1660 2508 4068 6220 5281 2400  347 1049 1562 1963 2064 920 

1922 637 1543 1893 1419 1082 559  208 443 692 541 281 272 

1923 1517 2216 2613 2450 2499 2152  927 1117 1137 999 771 537 

1924 808 1036 1645 2241 2508 2832  290 486 939 1223 1327 1251 

1925 1630 1649 1715 1740 1390 793  1002 984 973 861 282 222 

1926 1750 1929 2271 2277 1738 991  740 943 1204 1257 700 260 

1927 473 901 1150 1232 1262 795  216 249 206 177 201 167 

1928 1428 1651 1404 1144 1284 867  581 306 120 451 289 243 

1929 732 841 1044 1130 909 591  193 149 125 208 230 228 

1930 475 1105 1273 1392 1594 1477  177 241 248 252 300 300 

1931 4368 6439 5656 3902 2376 1010  1862 2624 3064 2037 863 345 

1932 1230 1614 2036 2368 2116 862  879 1096 1106 914 443 266 

1933 790 1189 1527 1879 2033 1609  383 451 601 445 206 281 

1934 734 1225 1938 2232 2514 3477  197 418 703 1045 1223 1335 

1935 1122 1569 2198 2574 1831 1103  1080 1250 1414 1523 996 265 

1936 893 1720 2802 3093 1563 775  481 918 1178 833 202 202 

1937 290 375 798 1181 1002 521  212 190 226 258 207 166 

1938 559 543 888 746 399 274  158 139 112 108 143 213 

1939 1458 2207 3503 4278 3411 1925  882 1196 1442 1564 1286 525 

1940 407 491 584 560 387 231  137 98 127 165 175 164 

1941 702 869 786 947 863 431  201 177 133 282 216 243 

1942 1613 2649 2982 2637 2361 1572  843 1003 940 474 221 262 

1943 709 948 1227 1472 1519 1106  171 154 166 183 193 195 

1944 710 674 534 475 328 211  182 114 95 96 133 208 

1945 551 1141 1450 1367 1049 646  154 166 153 178 172 105 

1946 937 1677 2243 1952 1302 859  408 585 323 125 145 151 

1947 928 1342 1688 2140 2147 1740  335 571 566 595 348 268 

1948 1484 1504 1214 1224 1306 1281  370 245 101 276 355 354 

1949 607 880 1055 1545 2124 2629  184 124 162 428 750 479 

1950 1599 2253 3812 4600 3782 3850  1118 1188 1383 1505 1753 1448 

1951 1796 2690 3580 3297 2035 1274  1037 1455 1643 1434 1000 508 

1952 3645 5527 4741 4457 4209 3824  1780 2587 3051 2766 2820 2485 

1953 1020 1526 2154 2731 3041 2823  905 1142 1333 1731 1936 1320 

1954 539 1002 1410 1236 1151 1830  184 293 407 413 368 393 

1955 1660 2433 4521 6166 5141 3957  1255 1851 2769 3792 3529 2108 
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1956 9248 11257 11307 7931 5685 4558  6606 8586 9111 7272 4673 2947 

1957 786 980 989 1059 1030 618  373 293 158 256 326 285 

1958 1114 1880 3419 4117 3171 2436  436 875 1218 1276 1268 972 

1959 455 886 1187 1270 1502 1316  162 255 210 354 440 395 

1960 1590 2140 3579 3898 3347 1916  956 1135 1522 1895 1708 759 

1961 814 1199 1475 1470 1013 857  460 500 684 394 189 213 

1962 1025 1228 1394 1564 1480 857  377 402 342 347 329 344 

1963 1549 1413 1672 2033 1455 893  608 823 649 588 451 345 

1964 1333 2652 3661 3707 4498 3574  726 1056 1288 1494 1876 1339 

1965 304 803 1185 1342 972 568  189 343 505 293 222 256 

1966 646 1013 1429 1958 1890 2078  175 283 594 503 289 450 

1967 221 469 594 734 484 247  155 126 144 190 199 189 

1968 1595 1664 2205 2316 1969 1718  874 909 900 462 222 203 

1969 1265 1593 1639 1760 1629 1861  487 724 831 653 208 236 

1970 1194 1600 2340 3607 3847 2008  434 788 1169 1491 1498 880 

1971 1754 1540 1488 1759 1928 1859  642 509 498 784 1062 930 

1972 471 812 986 904 506 786  159 201 348 392 240 194 

1973 1496 2323 3567 4892 4813 3295  851 1211 1862 2552 2626 1314 

1974 2869 3298 5368 6492 6275 5126  2245 2653 4073 5511 5783 4351 

1975 1361 2094 2808 4201 5686 5564  563 1065 1851 3338 4930 4712 

1976 699 849 914 1129 1795 1742  455 316 203 319 590 670 

1977 1999 1680 1347 1185 667 288  774 555 220 237 316 295 

1978 1750 2604 2930 3015 3200 1834  538 937 1212 1173 1204 761 

1979 423 798 1141 1929 2610 1746  186 130 620 915 840 248 

1980 748 1098 1373 1529 1269 711  274 396 327 209 115 123 

1981 2048 4173 6857 5742 2756 1060  933 1805 2868 2871 852 204 

1982 330 301 320 337 220 64  136 75 230 281 164 136 

1983 2304 2747 3252 4320 3805 2108  504 1140 1574 1748 1047 627 

1984 431 1498 2956 4020 3451 1758  221 850 1580 2054 1814 818 

1985 537 1046 1734 1924 1380 973  168 531 708 308 226 277 

1986 1170 2200 3173 2708 2635 2498  738 1162 1156 1188 1107 887 

1987 1198 1514 1758 1572 895 504  709 818 551 186 121 144 

1988 2180 2423 2273 2096 1527 1065  751 996 1130 732 382 381 

1989 2610 2726 2724 2568 1905 1624  1851 1902 1926 1739 993 466 

1990 2933 3992 5787 5489 3311 1072  1329 2091 2796 3194 1920 604 

1991 986 1493 2106 2926 2542 782  254 777 1279 1423 855 243 
 
 

Other risks 

While the primary threat to Lindsay-Wallpolla islands is due to river regulation and the resulting 
decrease in frequency, magnitude and duration of medium to large sized floods, numerous other 
risks threaten the ecological health of these islands. These include overgrazing by wildlife, pest 
animals and stock, structural damage by feral pigs, apiary activities, timber harvesting, firewood 
use, water extraction and its associated infrastructure, and recreational pressures. 

Most of these threats have been managed in line with changes to land status arising from the Land 
Conservation Council recommendations of 1989. In addition, the Forest Management Plan (DSE, 
2004) and the Frontage Action Plans (Mallee CMA, 2004) provide guidance on future management 
of these threats. 

The River Red Gum forests along the River Murray have traditionally been an important source of 
timber for use as fuel, posts and railway sleepers. Inappropriate or illegal timber harvesting on the 
floodplain may degrade the native riparian vegetation, which may lead to a loss of fauna habitat and 
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an increase in sediment input to the River Murray (Mallee CMA, 2003). Timber harvesting on 
Wallpolla and Mulcra islands is currently managed under the Forest Management Plan. At most, 
there is 100ha available for timber harvesting on these two islands. On Lindsay Island, timber 
harvesting is not permitted due to its status as a national park, but some illegal firewood collection 
still occurs.  

River Red Gum and Black Box woodlands along the River Murray are valued by apiarists as 
important sites for honey production (Mallee CMA, 2003). There are 10 apiary sites on Wallpolla 
Island, six on Mulcra Island, and 12 on Lindsay Island. The main environmental impact associated 
with apiary is access to hives by apiarists. To date, it has not been proven that European bees 
compete with native insects for food and/or hive sites. There is also a common perception that 
European bees take over hollows that native insects, birds or mammals would naturally inhabit. 
However, this has not been proven or quantified (Peter Kelly, pers comm).  

Licensed crown frontages are used to provide shelter, water and some feed for stock, which 
involves intermittent periods of grazing. Frontages on Lindsay, Mulcra and Wallpolla islands also 
experience grazing by pigs, rabbits and kangaroos. Grazing pressures can lead to soil disturbance 
and compaction, increased bank erosion, introduced weed species and increased runoff of 
sediments and nutrients to the river (Mallee CMA, 2003).  

Approximately six licenses exist to graze floodplain areas along the River Murray from Merbein to 
SA. There are three grazing licenses on Wallpolla Island that, when combined, cover the entire 
9000ha of the Island. The Wildlife Reserve on the western end of Wallpolla is the only part of the 
Island not subject to a grazing license. This western section of 2000ha has been modified from a 
grazing license to a Committee of Management as a Cultural and Historic Reserve with minimal 
grazing permitted: 15 cattle currently graze in the area. The central section, comprising 7180ha, is 
licensed to a second adjoining landholder. About 1000ha of this section has been grazed over the 
last five years and the remainder has been left ungrazed for management reasons. The eastern 
section of the Island, covering 880ha, is licensed to a third adjoining landholder and has not been 
grazed for at least 10 years (Peter Kelly, pers comm). 

No stock grazing occurs on Mulcra Island. The adjacent Ned’s Corner property (30 000ha of 
floodplain and mallee) is owned by the Trust for Nature, which manages the property for 
conservation values. Kangaroo, pig and rabbit grazing is managed through recreational shooters. 
Some works are undertaken to protect threatened flora and cultural sites from grazing, and other 
restoration works are carried out to enhance rehabilitation of floodplain vegetation.  

Stock grazing on Lindsay Island, as part of the Murray Sunset National Park, was phased-out in 
1995 in accordance with recommendations of the Land Conservation Council and declaration of the 
park. However, there are 30 head of cattle remaining on the island, which will need control some 
time in the future. Rabbit and pig populations are actively managed on the island, and kangaroo 
numbers are monitored.  

The River Murray is the principal source of water for irrigation, stock and domestic use. The impact 
of irrigation infrastructure on River Murray and anabranch frontages is managed through the Siting 
and Design Guidelines (Natural Resources and Environment, 2002) and the Frontage Action Plan 
Project (Mallee CMA). These initiatives aim to ensure that access tracks to pumps are rationalized, 
disused pumping infrastructure is removed, and future pump site locations are selected to minimise 
environmental impact to the frontage. Water extraction is managed under the Murray Bulk 
Entitlement Process through water allocation or diversion licenses.  

On Lindsay Island, water is diverted from the Lindsay River for irrigated horticulture at Lindsay 
Point. The Mullaroo Creek is managed by SA Water to provide a minimum of 250ML/day of flow to 
the lower Lindsay River and Lindsay Point irrigators. At present, this delivery of water via Mullaroo 
Creek has created an artificial fast flowing environment that provides excellent habitat and 
recruitment opportunities for native fish (Meredith, pers comm).  

Current diversions from Wallpolla Creek include a small section of irrigation on Keera Station, and 
stock and domestic extraction for Kulnine Station. Irrigation at Keera Station occurs on the Wallpolla 
Island floodplain in a high impact irrigation zone. Prior to the purchase of Ned’s Corner Station in 
2002, part of the Potterwalkagee Creek on Mulcra Island was dammed for irrigation, stock and 
domestic use. The property’s water right was sold off separately before the sale to the Trust for 
Nature and the dam has since been decommissioned.  

Water extraction on Lindsay, Wallpolla and Mulcra islands is not a major threat to the ecological 
health of the floodplain systems in the area.  
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14. OBJECTIVES AND FLOW REQUIREMENTS 
Taking into account the objectives of the EMP, the Victorian Government’s vision for the Lindsay-
Wallpolla portion of the Icon Site is: 

To maintain and restore a mosaic of healthy floodplain communities across Lindsay, Mulcra 
and Wallpolla Islands which will ensure that indigenous plant and animal species and 
communities survive and flourish throughout the site. 

 

Objectives 

A suite of ecological objectives for use of environmental water have been developed which are in 
line with the Victorian Government’s vision for Lindsay–Mulcra-Wallpolla Islands and with key 
environmental management plans or directives for the site. These have been developed through the 
Environmental Water Management Program, which has been established by the Victorian State 
Government and the Living Murray Initiative. The project is managed by a multi-agency steering 
committee. 
 
General ecological objectives 
 

• Provide a diversity of structural aquatic habitats. 
• Increase diversity and extent of distribution of native fish. 
• Increase diversity and abundance of wetland aquatic vegetation. 
• Provide occasional breeding and roosting habitat for colonial water birds. 
• Provide habitat suitable for migratory birds, especially JAMBA and CAMBA listed species. 
• Maintain and improve the populations of threatened flora and fauna that are flow dependent  
• Restore productivity linkages between the river and floodplain habitats. 

 
Specific ecological objectives 

Water management unit objectives (to be further developed into more specific objectives with 
measurable targets, and priority areas): 

• Permanent wetlands: Restore habitat and community diversity.    
• Semi-permanent wetlands: Restore habitat and community diversity. 
• Ephemeral wetlands: Restore habitat and community diversity. Re-instate the communities 

typical of ephemeral wetlands.    
• Lignum: Improve condition and increase extent to sustain species assemblages and 

processes typical of lignum communities. 
• Open grassland: Maintain habitat values and flora and fauna communities. 
• River Red Gum: Maintain current condition and extent of River Red Gum communities to 

sustain species assemblages and processes typical of such woodland. 
• Black Box: Improve condition to sustain species assemblages and processes typical of 

Black Box woodland. 
 

Priority sites 

Until recently, the Lindsay, Mulcra and Wallpolla Island Environmental Flows Project primarily 
focused on ways to optimise water management at particular sites under current flow regimes. 

The Lindsay and Wallpolla Island New Management Options Assessment (LAWNMOA) scoping 
study was undertaken in 2003 (SKM), which resulted in site-specific feasibility investigations for 
Lindsay River, Mullaroo Creek, Lake Wallawalla, Webster’s Lagoon, Wallpolla Creek, Finnigan’s 
Creek, Moorna Creek and Horseshoe Lagoon. Site-specific ecological objectives and flow 
requirements were identified, together with management options to meet the stated flow objectives. 
Site-specific issues, such as the potential for groundwater intrusion and cultural heritage protection, 
were also investigated. 

These studies provided the basis for a multi-agency steering committee to select priority sites based 
on the following criteria: 

• ecological objectives 
• area inundated/projected ability to meet the ecological objectives for the site 
• conservation significance  
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• risk – that is, salinity, hydrology, community, Indigenous issues 
• cost and feasibility of management options. 

Specific options for three sites – Horseshoe Lagoon, Webster’s Lagoon and Lake Wallawalla – 
have been further developed to the detailed design stage. Table 14.1 outlines the ecological and 
flow objectives for these sites. 

A similar process will be used to prioritise options for using recovered water on a floodplain scale. 
An investigation examining options for managing the broader floodplain in conjunction with site-
specific options is currently underway. This study will identify priority sites within the broader 
floodplain at Lindsay, Mulcra and Wallpolla Islands. Selection of these sites will inform the 
prioritisation of options to deliver environmental water and to enhance flows through the 
construction of water regulatory structures. 
 
Table 14.1: Site specific ecological and flow objectives 

Site Ecological Objective Flow Objective 
Webster’s 
Lagoon 

Increase the area and extent of the littoral zone of vegetation 
(a highly productive area of wetlands). 
Provide breeding habitat for waterfowl and re-instate breeding 
events for ducks and grebes.  
Provide habitat and promote breeding events for small native 
fish such as Carp gudgeons (Hypseleotris spp.) and Bony 
bream (Nematalosa erebi) etc, native frogs, and tortoises 
including the Murray turtle (Emydura macquarii), the Broad 
shelled tortoise (Chelodina expansa) and the Long necked 
tortoise (Chelodina longicollis).  
Limit River Red Gum regeneration in the wet dry littoral zone. 
Limit cumbungi growth in the permanent pool, and promote 
greater macrophyte diversity. 
Reduce carp abundance. 

Dry the wet-dry littoral zone for 
six months during 
summer/autumn. 
Wet the wet-dry littoral zone for 
3 to 6 months during 
winter/spring. 
Completely dry the permanent 
inundation zone annually for 6 
to 7 months. 

Horseshoe 
Lagoon  
 

Increase the area and extent of the littoral zone of vegetation 
(a highly productive area of wetlands). 
Provide breeding habitat for waterfowl and re-instate breeding 
events for ducks and grebes. 
Provide habitat and promote breeding events for small native 
fish, native frogs and tortoises.  
Limit River Red Gum regeneration in the wet dry littoral zone. 
Limit cumbungi growth in the permanent pool, and promote 
greater macrophyte diversity. 
Reduce carp abundance. 

Dry the wet-dry littoral zone for 
six months during 
summer/autumn. 
Wet the wet-dry littoral zone for 
3 to 6 months during 
winter/spring. 
Completely dry the permanent 
inundation zone annually for 6 
to 7 months. 

Lake 
Wallawalla 
 

Maintain lakebed herbland community (which supports several 
threatened species).  
Improve condition and regeneration for River Red Gums.  
Provide successful breeding events for waterfowl and colonial 
water birds (especially Great egrets). 
Maintain populations and breeding events for small native fish 
species including Flat-headed gudgeon (Philypnodon 
grandiceps), Murray rainbowfish (Melanotaenia fluviatilis) and 
Carp gudgeons.  
Provide breeding events for Golden perch (Macquaria 
ambigua), and potentially other large River Murray fish such as 
Silver perch (B. bidyanus). 

Allow higher water levels to be 
retained in the Lake. 
Provide the opportunity to 
‘pond’ water to increase 
duration of inundation.  
Allow complete drainage of the 
Lake. 
Operate the structures to 
reduce carp access and 
promote movement of native 
fish.   
 

 

Refinement of the broad and specific ecological objectives (see above) will be an important factor in 
selecting areas of significance. Once ecological objectives for the floodplain are further refined, 
optimal flow regime characteristics (including flood frequency, duration, seasonality and magnitude) 
can be developed and options for delivering these flow regimes can be scoped and assessed 
(based on the criteria listed above). 

Using the existing water regime classes, it is possible relate flow regime characteristics to percentile 
inundation of each water management unit. This is useful to determine the area of each vegetation 
community that will be inundated by different flow events. Optimal flow regime characteristics (that 
is, frequency, duration and timing) have been developed using the broad water requirements of 
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each water regime class (as outlined in LAWNMOA – SKM, 2003), ‘commence to flow’ data (as 
detailed by the NSW Wetland Working Group) and the hydraulic model which has been developed 
and calibrated for Lindsay and Mulcra Islands. These characteristics will be refined as part of the 
process of setting and prioritising targets for the floodplain.   
 

Flow requirements 

The magnitude of environmental water required to meet the objectives depends to a large extent on 
how the water can be delivered to the site and how it is managed within the site. Work is underway 
to determine the most efficient and effective means of supplying water to various priority areas. 
Investigations of water delivery and management options to achieve the ecological objectives, such 
as regulating structures, weir manipulation, pumping, delivery via anabranches or large releases of 
water, are in progress. These are expected to be completed by June 2007 and will enable flow 
requirements for the Lindsay-Wallpolla islands to be clearly defined. 
 
Preliminary estimates 

In the meantime, preliminary flow requirements have been developed for the Lindsay-Wallpolla 
floodplain based on Water Management Units, as shown in Table 14.2. 

Flows between 10 000ML/day and 60 000ML/day roughly approximate in-channel flows for much of 
Lindsay, Mulcra and Wallpolla islands, and start to affect higher backwaters, anabranches and 
wetlands off the main river channel. Overbank flows begin to occur on Lindsay Island at 
approximately 60 000ML/day - 90 000ML/day. These flows cause flooding of low-lying parts of the 
floodplain and connecting anabranches. Flows of 100 000ML/day and higher start to inundate 
extensive areas of floodplain and island hydrology is characterised by broad flow paths. 
 
Table 14.2: Broad flow requirements for Water Management Units at Lindsay and Wallpolla islands  

Water Management Unit Flow Requirements 
River Red Gum 
  

Restore flooding duration to 3-8 mths. Increase flooding frequency to 1 in 2 yrs. 
Maintain flooding timing of spring to early summer. 

Black Box woodland 
Restore flooding to a minimum of 2 mths duration (6 months desirable). Increase 
flooding frequency to 1 in 5 yrs minimum. Maintain flooding timing of spring to early 
summer. 

Lignum shrubland 
Restore flooding to a minimum of 3 mths duration (12 months maximum). Increase 
flooding frequency to 1 in 8 yrs minimum. Maintain flooding timing of spring to 
autumn. 

Open areas 
Increase flood frequency. Increase event duration within a specific flow range. 
Objective needs more assessment. 

Permanent wetlands 
(connected by 60 000ML/day 
plus impounded wetlands  

Increase water level variability. Provide a low water level phase. Assess individual 
wetlands for requirements.   

Wetlands connected by  
60 000ML day (semi-
permanent) 

Increase duration and frequency of medium-large floods. Initiate spring, flood 
duration range from 4 to 9 mths; aim for frequency range across the whole 
community from annual to around six in ten months. Provide a drying phase.  

Wetlands connected by  
60 000ML/day (individual 
medium-sized wetlands) 

Evaluate water regime needs of these individually and separately from other 
wetlands and feeder creeks, especially needed if other recommendations are 
enacted.   

Wetlands connected by  
60 000 to 115 000ML/day Increase flooding frequency and maintain flood duration.  

Wetlands connected by large 
floods > 115 000ML/day Increase flood frequency and maintain duration. 

Lake Wallawalla 

Herbfield zone: frequency- 1 in 3 yrs. Duration- from minimum 2 mths to 4 mths. 
Timing- spring.   
River Red Gum zone: Frequency- 1 in 2 to 5 yrs. Duration- minimum 6 mths. Timing-
late winter/spring/early summer. Reduce length of dry periods by ‘ponding’ water.     
Black Box zone: Frequency- 1 in 3 to 5 yrs. Duration- 2 to 4 mths. Timing not critical.  

Active channels 
connected to weir pools 

For creeks connected to pool at all (or nearly all) times, reduce flood frequency and 
duration to instigate a dry phase. 

Active channels 
drier than natural 

Increase flood frequency.  
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Source: Adapted from SKM and Roberts, 2003 

15. CURRENT MANAGEMENT OPPORTUNITIES 
15.1 Sources of environmental flows 

Following recovery of environmental water under The Living Murray initiative, up to 500GL will be 
available each year to be shared between the Icon Sites. Each year, the Environmental Watering 
Group will determine how this water is shared between sites using criteria described in the Living 
Murray Environmental Watering Plan, and encapsulated in the section below. Until then, the only 
available water is that held by individual states, and as such is not managed under The Living 
Murray process. Water management for Lindsay-Wallpolla islands currently utilizes water from the 
Victorian Flora and Fauna Environmental Water Allocation, the Snowy Mountain Scheme and 
Victorian surplus water.  

An allocation of 27.6GL per year of high security water was committed for flora and fauna 
conservation by the Natural Resource and Environment Committee of Cabinet in 1987. As part of 
Victoria’s reform of the water industry, all existing rights to water are being converted to a Bulk 
Entitlement under the Water Act (1989). Through this process, the 27.6GL allocation has been 
converted to a bulk entitlement and has become a defined entitlement for the environment. As a 
defined water right, it cannot be carried over in storage from year to year. Located in Hume and 
Dartmouth reservoirs, the water is available for distribution through the River Murray system. 
Wetlands targeted for the allocation include Ramsar listed wetlands and others as infrastructure and 
management constraints are addressed (DSE, 2004). 

The Mallee CMA and the DSE are again coordinating schemes to allow irrigators to donate their 
unused entitlement to the environment. Local water authorities, including Lower Murray Water and 
First Mildura Irrigation Trust, have waived transfer fees that would normally apply to temporary 
transfers. Sites of highest priority will be watered first. However, it is preferred that irrigator-donated 
water be delivered to sites where other environmental water (that is, from DSE's bulk entitlement or 
the Snowy Mountain Scheme) cannot be used. 
 

15.2 Water delivery 

Due to the higher ‘commence-to-flows’ on the lower Murray and the attenuation of releases from 
upstream storages, surplus flows down the river rarely overtop banks and flow into Lindsay, Mulcra 
and Wallpolla islands. In the case of Lindsay Island, this situation is exacerbated by its location 
downstream of the Lake Victoria storage. Delivery options that maximise environmental water 
releases, by boosting/capitalising on surplus flows and smaller floods, therefore need to be 
investigated. Options may include: 
1. Utilising existing structures/storages: 

• change in the operation of the weirs in the vicinity to alter the current stable water regime 
and the resultant flow in many of the active channels on the Islands 

• topping up a flood peak with water from Lake Victoria, although this would only have an 
impact on the western end of Lindsay Island and, because of outlet constraints, is only 
relevant to floods less than 50 000ML/day (Lake Victoria has an outlet capacity of 
approximately 9000ML/day) 

• releases from Menindee Lakes/Darling River to top-up/extend duration of floods to 
Wallpolla Island 

• using Lake Victoria to extend the duration of a flood (once again, this would only impact on 
the western end of Lindsay Island and is only relevant to floods less than  
50 000ML/day) and/or allowing peak flows to bypass Lake Victoria to extend flood pulses 

• weir pool drawdown in adjacent weir pools to increase variability in active channels 
• weir pool raising exercises to wet temporary anabranches and floodplain areas 
• time releases with surcharge and rapid drawdown of weirs to create a flood pulse in 

conjunction with some of the above options. 
2. Options that require the construction of structure(s) to maximise water delivery and water part of 

floodplain of the Islands. This may include:  
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• a weir on lower Lindsay River 
• a weir on lower Wallpolla Creek. 

These structural options would be subject to detailed feasibility investigation before implementation. 
Potential options are summarised in Appendix X.  
 

15.3 Weir manipulation  

It has been demonstrated that manipulation of weir pool water levels can deliver environmental 
benefits, provided the appropriate timing and duration of the flow event are provided.  
 

Weir raising 

Weir surcharge could be used at particular river flows and timed with releases from upstream 
storages to inundate dry anabranches and wetlands and cause overbank flooding in floodplain 
areas. For example, raising Lock 8 by 60cm, with flows of around 12 000ML/day at Lock 7, can 
simulate river flows of approximately 45 000ML/day. 

This option was used in 2005-06 to push water into the upper Potterwalkagee Creek. Several 
wetlands and flood runners on Mulcra Island were inundated and water levels in the lower 
Potterwalkagee Creek rose between 30cm and 60cm. Prior to regulation, the upper Potterwalkagee 
Creek naturally would have flooded every year for a duration of 120 days. Under regulated 
conditions, it floods 1 in 2-3 years for 60 days and is therefore dry for twice as long. The 
Potterwalkagee Creek is important habitat for threatened biota including the Growling grass frog 
(Litoris raniformis) and the Great egret (Egretta alba).  

Weir raising could also be used at locks 9 and 10 to target wetlands on Wallpolla Islands like the 
Lilyponds and Horseshoe Lagoon. Lilyponds is a large, valuable wetland that last received natural 
flooding from the River Murray in 1999. It has a diversity of habitats during both wet and dry phases, 
and when wet supports various water dependent, threatened biota (terns, herons, ducks and 
others).  At present, River Red Gum saplings dominate the wetland. Water was pumped to the 
wetland in 2005-06. Peron’s tree frog (Litoria peroni) and Barking marsh frogs (Lymnodynastes 
fletcheri) have been heard at the Lilyponds following watering, and the first recording of the Devis 
banded snake (Denisonia devisi) in Victoria was made at the Lilyponds in December 2005. 

Weir surcharge would also top up valuable systems like Horseshoe Lagoon, which provide a 
diversity of habitats, and refuge, breeding and feeding opportunities for a range of biota. The 
permanent pool at this once ephemeral lagoon is maintained at a relatively constant level, due to its 
connection with Finnigan’s Creek and the Lock 9 backwater. Higher inflows will reintroduce 
variability to the Lagoon, allow water to ‘pond’ around the base of River Red Gums and create 
opportunities for colonial nesting waterbirds to breed. It is expected that the re-introduction of a 
more variable wetting and drying regime will help control invasive plant species and will increase 
the extent and quality of the littoral vegetation, which provides important feeding, breeding and 
roosting sites for frogs, birds, fish, and macro-invertebrates. 

The outcomes of flooding at this site are likely to include: 
• water bird feeding and breeding 
• fish and frog recruitment 
• establishment, maintenance and improvement of the littoral zone 
• decreased vigour of exotic or invasive species such as willows and cumbungi 
• halt encroachment of young River Red Gums. 

Weir raising at Lock 7 should be considered to inundate the upper Lindsay River on Lindsay Island. 
Seven kilometres of the river has become severely stressed since the installation of a levee bank on 
the inlet in the 1970s. The small levee means that this section is only inundated at flows of 
approximately 33 000ML/day and above. Part of this site has been watered by pumping in past. 
However, it would be better to raise the weir to deliver water to the site, providing connectivity 
between the Murray and Lindsay rivers.    

Weir raising is a cost effective means of watering floodplain areas. It is estimated that the area 
watered as part of the Lock 8 raising from November 2005 to January 2006 would have cost 
approximately $50 000 had it been pumped (P. Kelly pers comm, 2006.). The cost of the recent weir 
raising included in kind contributions from agency staff (MDBC, River Murray Water, Mallee CMA, 



CHOWILLA FLOODPLAIN AND LINDSAY-WALLPOLLA ISLANDS ICON SITE 
Environmental Management Plan 

 

PART C: LINDSAY-WALLPOLLA ISLANDS 
Page 89 

Department of Natural Resources, NSW WWG and SA Water) to develop the proposal and monitor 
its impacts. 

Weir raising also allows connectivity with the River Murray and wetland, anabranch and flood runner 
areas, allowing the exchange of biota and propogules between riverine and floodplain 
environments.  
 

Weir lowering 

Weir drawdown can assist with the reintroduction of variability in the river channel and connected 
wetlands and anabranches. It can also help reduce groundwater salinity in the flushed zone 
adjacent to rivers and creeks by allowing saline groundwater to drain and be replaced with less 
saline water when the weir is reinstated. The salinity and extent of the flushed zone has been 
correlated with vegetation condition on Lindsay and Wallpolla islands. The extent of the low salinity 
zone around the river channels is larger in the Lindsay Island area (around 1200m) than in the 
Wallpolla Island where lower salinity groundwater appears limited to within a few hundred metres of 
the channels (Resource and Environmental Management, 2005). 

Weir drawdown is an option that is being investigated by all (three) states, which will need to 
adequately take into consideration the risks and impacts associated with lowering, including salinity 
and irrigation infrastructure impacts. Synergies between operational and environmental weir 
drawdown should increasingly be made to optimise opportunities for environmental benefit.    
 

15.4 Complementary management  

The Mallee CMA is involved in a range of other river health related activities aimed at improving and 
enhancing the environmental values of the River Murray and its floodplain, such as the Murray 
River Frontage Action Plan Project. This project identifies priority actions to protect and enhance the 
values of the riparian land and floodplain to the River Murray, which complement water 
management initiatives. These include: 

• reducing the impact of recreation 
• reducing the impact of water diversion infrastructure 
• containing and reducing the impact of weeds and pest animals 
• reducing the impact of grazing 
• restoring degraded frontages and floodplain and the extent of riparian and floodplain 

vegetation 
• protecting high value flora and fauna habitat 
• protecting and managing significant cultural heritage and archaeological sites. 

Other key strategic initiatives under development that will guide river health outcomes for the River 
Murray, its anabranches, wetlands and floodplains in the Mallee, (which includes the Lindsay-
Wallpolla Icon Site) is the Mallee Regional River Health Strategy and Mallee Wetland Prioritisation 
Project.   

A process is also underway to examine the sustainability of recreational fishing on Lindsay Island, 
as it has been identified as one of most important breeding and recruitment areas for Murray cod in 
the Murray Darling Basin (Shaun Meredith pers comm., 2005). 

Pest plant and animal management is coordinated by Parks Victoria and DSE Forest Management 
on Lindsay, Mulcra and Wallpolla Islands, with assistance from the Department of Primary 
Industries and the Mallee CMA’s Frontage Action Plan Project. One species in particular, Wards 
weed (Carrichtera annua), is seen as an emerging threat for calcareous areas in the vicinity of 
Lindsay Island.  

Some pest plants, like Noogoora burr (Xanthium occidentale), have been assisted by the natural 
regime of disturbance associated with flooding and the dispersal of seed and other propogules by 
water. For this reason, floodplain communities are particularly susceptible to invasion by pest plants 
(DSE, 2004). Therefore, effective management of water dependent weeds needs to involve all three 
states.  

Parks Victoria manages Lindsay Island in accordance with the provisions of the Mallee Parks 
Management Plan (Natural Resources and Environment, 1996) and the Land Conservation Council 
Recommendations (1989). Natural values management encompasses management of total grazing 
pressure to achieve regeneration of native perennials species and general recovery of the 
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landscape after a legacy of stock grazing and high rabbit abundance. Since the spread of rabbit 
haemorrhagic disease in 1996, rabbit abundance has been maintained at historically low levels.  

Parks Victoria staff systematically gather records of flora, fauna and management activities within 
the Lindsay Island area. This data is stored on the corporate Environmental Information System 
(EIS) for ongoing analysis and interpretation. Recently, Parks Victoria collaborated with the Mallee 
CMA, Trust for Nature and DSE to conduct a vertebrate fauna survey of the Murray Scroll Belt 
bioregion (including Wallpolla Island, Ned’s Corner and Lindsay Island).   

Surveying over the past two summers has confirmed that the floodplain west of Mildura supports a 
suite of rare and threatened fauna including: the common Brushtail possum (Trichosurus 
vulpecular) that, despite its name, is no longer common on the Murray floodplain; the Fat tailed 
dunnart (Sminthopsis crassicaudata); Red naped snake (Furina diadema); and the Growling grass 
frog (Litoris raniformis). Frogs were generally found to be in much higher numbers at sites which 
had recently been flooded as part of the River Red Gum rescue watering program at Wallpolla 
Island.   

Surveys conducted over the past two summers found some species that have not been recorded for 
many years and, in one case, a species of snake (Devis banded snake- Denisonia devisi) that was 
not known to occur in Victoria prior to 2005. The ongoing conservation of these species is important 
in both a statewide and national context.   

DSE Forest Stewardship manages Mulcra and Wallpolla islands. Over the past three years, the 
focus has been on protecting six significantly large Indigenous cultural heritage burial sites and the 
developing part of Wallpolla into a Historic and Cultural Reserve. Other key projects linked to the 
Mallee CMA Frontage Action Plan and the Forest Management Plan include: track rationalisation 
and maintenance, and providing suitable directional and information signs and touring maps. 
Ponding works have also been undertaken on Mulcra and Lindsay islands to assist with the 
rehabilitation of scalded areas. 
 

15.5 Groundwater management 

In addition to complementary land management actions (Section 15.4 above), a suite of hydro-
geological investigations are being undertaken at Lindsay, Mulcra and Wallpolla islands by the 
Mallee CMA to assist with the characterisation of groundwater processes on the Islands. This work 
will build on knowledge to date to assist with the integrated management of ground and surface 
water actions on the Islands to ensure environmental water is delivered for the best possible 
environmental outcomes.  

At present, regional and local groundwater aquifers for Lindsay, Mulcra and Wallpolla islands can 
be characterised generally. However, information about what processes are occurring at particular 
sites on the islands is poorly represented. There is a lack of data to enable the quantification of 
floodplain processes and identification of salt mobilisation mechanisms. In general, groundwater 
and surface water interactions on the floodplain are poorly understood due to various factors:  

• The extent and depth of the Coonambidgal formation hasn’t been mapped in detail. 
Therefore there is uncertainly in relation to where the channel sands aquifer is likely to be 
connected to the surface. 

• There isn’t detailed characterisation of the extent and depth of Blanchetown Clay, which is 
a key control for saline groundwater discharge to the river.  

• Information on salinity, depth and vertical and horizontal groundwater gradients for both 
aquifers is lacking, particularly on Wallpolla and Mulcra Islands. This information is 
necessary to quantify salt loads/fluxes and to further characterise processes to predict 
surface and groundwater interactions post intervention (that is, application of environmental 
water). This information would also be useful in defining the boundary of the flushed zone of 
the River Murray and associated anabranches. The presence of the flushed zone is 
correlated with vegetation condition on the floodplain. 

• There is a lack of time series data during floods to assist with characterising floodplain salt 
discharge processes over time and post flood. 

Work to fill these data gaps will increasingly help with decisions about where to put water and how 
to account on actions against the Basin Salinity Management Strategy. Aquifer salinity and maps of 
the known extent of the Coonambidgal and Blanchetown Clay formations are included in figures 
15.1 to 15.3 below. 
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Figure 15.1: Groundwater elevation and salinity in the Channel Sands aquifer  
Source: Ecological Associates, 2006 
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Figure 15.2: Interpreted extent of Coonambidgal Formation  
Source: Ecological Associates, 2006 
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Figure 15.3: Interpreted thickness of clay (Blanchetown and Upper Parilla Formations) 
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15.6 Future options 

Further investigation 

There has been a lot of work to date on water regime enhancement on the river/wetland scale. As 
mentioned previously, management options at a floodplain scale are currently being assessed as 
part of the Floodplain Options Investigation. The work will culminate in options for the floodplain 
prioritised against ecological objectives for Lindsay, Mulcra and Wallpolla islands. 

It is important that targets and options at a floodplain scale are better defined in the context of: 
• the potential for provision of additional water or improved delivery of currently available 

water through future weir manipulations 
• water delivery through The Living Murray initiative 
• emerging River Red Gum watering projects. 

Modelling scenarios will be used to assess how to provide and manage environmental water to 
achieve the desired ecological outcomes. The river flow models will be linked to floodplain hydraulic 
models to ensure that appropriate areas will be inundated. The process will be:  

• Identify ecological objectives and the water requirements to meet these objectives.   
• Identify the location of sites or areas on the floodplain where particular ecological objectives 

should be met. Priorities will be set on the basis of conservation outcomes and feasibility of 
water management. Digital elevation maps overlain with satellite imagery of prior floods, 
GIS map of vegetation communities and records of faunal distribution will be used in site 
selection. Hydraulic modelling and information on risks, such as salinity, will be used to 
assist identification of feasible sites for management.   

• For each priority site or area, the required flow regime will be defined in terms of frequency, 
duration, seasonality and time between flows to meet the objectives.    

• The river flow characteristics necessary to provide water to these areas will be identified. 
These are likely to be discharge, duration, frequency and timing. Most likely there will be a 
threshold flow necessary to reach a distributary system or the point where broad-scale 
flooding of specific areas of floodplain occurs. The digital elevation model (DEM), prior 
physical survey data and hydraulic models will provide the required information on river 
height or discharge associated with inundation of particular areas of floodplain. In some 
situations, river height may not be an issue (for example, if water is pumped from the river). 
If necessary, information on the time required to deliver water to a site will also be 
identified. For example, if there is a constraint due to the size of delivery channels, meaning 
that environmental water needs to be delivered gradually over a long period.    

• Using DEM and hydraulic models, establish (as far as possible) how much water will be 
retained on the floodplain and what proportion will return to the river. The timing of returns 
will also be described. Additional information will also be sought on “wetting up” 
requirements, seepage and evaporation. Water quality and groundwater modules can be 
added to the hydraulic model to assist in predicting the impacts on groundwater, salinity 
and water quality. 

• Using the information on required river flow characteristics and volumes retained, develop 
flow scenarios using models of river flow (MDBC’s MSM and/or Victoria’s REALM model) 
which will provide the required river height with the required frequency, duration and timing. 
These scenarios will take into account new water, and will investigate ways of delivering the 
water that will best provide the flow regime required to meet the ecological objectives for 
each Icon Site.    

 

Priority options being developed 

Floodplain scale options are being developed using the above process. In conjunction, site-specific 
options will continue to be investigated and developed to the conceptual design stage, where 
feasible.  

This includes the examination of regulator options on the Wallpolla Creek, on Wallpolla Island, 
Lindsay River on Lindsay Island, and options at Stoney Crossing, and the breached dam site on the 
Potterwalkagee Creek on Mulcra Island. Some of these options are currently being further 
investigated. Feasibility investigations for these options and others, as identified in the Floodplain 
Options Investigation, will be further examined and developed in 2006-07. 
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16. FUTURE MANAGEMENT: PROPOSED 
STRUCTURES AND FLOWS FOR KEY SITES 

16.1 Webster’s and Horseshoe lagoons 

Existing structures 

There are no existing structures at Webster’s Lagoon and Horseshoe Lagoon. However, figures 
16.1 to 16.4 show where the proposed regulating structures will be constructed. 

 

 
 
Figure 16.1: Location of proposed regulating structure at Webster’s Lagoon 
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Figure 16.2: Location of proposed regulating structure at Webster’s Lagoon  
Source: MDBC 
 

Toupnein Creek 

Proposed regulator location 
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Figure 16.3: Location of proposed regulating structure at Horseshoe Lagoon  
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Figure 16.4: Location of proposed regulating structure at Horseshoe Lagoon  
Source: SKM 
 

Current values  

River regulation has changed the natural water regime of Webster’s and Horseshoe lagoons from 
seasonal wet-dry to semi-permanent for Horseshoe Lagoon (SKM, 2004) and permanent for 
Webster’s Lagoon. Both lagoons are connected to the River Murray by well-defined feeder creeks. 
Flow down these creeks varies from intermittent to continuous and is influenced by sill level, small 
changes in weir pool water levels and changes to the creek channel such as sand banks or fallen 
trees. Webster’s Lagoon retains water throughout the whole year and so does not undergo frequent 
drying cycles. Horseshoe Lagoon still undergoes drying periods, but retains permanent water for 
longer duration than natural. Both lagoons also have extensive sloping areas that alternate between 
wet and dry (SKM and Roberts, 2003). 

As previously discussed, a variety of significant flora and fauna is supported by the broad range of 
habitats, including extensive shallow littoral zones and riparian fringes that Webster’s and 
Horseshoe lagoons provide. Inundation and recession of floodwaters across the extended gentle 
slopes of the wet-dry littoral zones generates conditions that are important for plant biodiversity and 
can sustain shallow-water and wet mud feeding ground for waterbirds (SKM and Roberts, 2003).   

Webster’s Lagoon is used by deep water bird species, shallow foragers and nomadic species 
including the nationally listed Freckled duck (Stinctonetta naevosa) (SKM and Roberts, 2003). 
Horseshoe and Webster’s lagoons are both surrounded by River Red Gum and Black Box 
woodland and Horseshoe Lagoon also has an important mix of habitat elements (SKM and Roberts, 
2003). 

Briggs and Thornton (1999) identified two waterbird breeding patterns which relate to water regime. 
Birds such as darters, cormorants, herons, ibis and spoonbills generally nest at wetlands with 

Finnigan’s Creek 

Proposed regulator location 
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permanent water in open areas, such as those found at Webster’s Lagoon, providing there is 
habitat for them to nest on. Ducks are more likely to breed at ephemeral wetlands. 

Permanent wetlands such as Webster’s Lagoon provide a drought refuge for waterbirds and other 
native fauna such as frogs, turtles and fish. Restoring a more natural seasonal wet-dry water regime 
to the lagoon will take away this permanent habitat. However, the landscape on Lindsay and 
Wallpolla islands contains a series of such habitats, where creeks and wetlands are permanently 
inundated (SKM and Roberts, 2003).   
 

Current condition 

SKM and Roberts (2003) identified that the ecosystem supported by Webster’s and Horseshoe 
lagoons was under threat as a result of flow regulation. These lagoons currently do not undergo a 
regular full drying cycle and Webster’s Lagoon rarely experiences a complete drying of the Lagoon, 
even for a short period. The now semi-permanent lagoons generally retain some water for most of 
the year and this impounding action has led to the creation of ideal conditions for some exotic 
species and for the extension of some undesirable native species. 

Webster’s Lagoon is fed by Toupnein Creek and is under the influence of Lock 6. Horseshoe 
Lagoon is fed by Finnigan’s Creek and is influenced by Lock 9. Currently, the lagoons do not 
undergo a natural wetting and drying regime and the winter/spring floods are shorter and retreat at 
a quicker rate than under natural conditions (SKM, 2004). These impounding conditions create an 
excellent refuge for non-native species such as European carp (Cyprinus carpio) (Plate 16.1). 
These pests use the wetland as a breeding and recruitment ground and in so doing, churn up the 
sediment and banks of the wetlands, increasing turbidity and preventing submerged macrophytes 
from growing. The current water regime in these lagoons has also aided the growth of nuisance 
native species, such as Cumbungi (Typha spp.), and expansion of River Red Gums into the lagoon 
beds and, as seen at Horseshoe Lagoon, into the inflow/outflow passages, which is resulting in a 
‘throttling’ effect (SKM and Roberts, 2003).   

Apart from these management threats, other ecological threats also arise from the altered water 
regime. It is generally agreed that both wet and dry periods are critical in maintaining ecosystem 
integrity in ephemeral wetlands (Boulton and Jenkins, 1998). Wetting and drying cycles drive the 
food webs and ecological processes of ephemeral wetlands (for example, Boulton and Jenkins, 
1998; Qiu and McComb, 1995). Ecologically, drying phases are important events for naturally 
seasonal wet-dry wetlands such as Webster’s and Horseshoe lagoons. The removal of a full drying 
phase in Webster’s Lagoon and to a lesser extent in Horseshoe Lagoon, may prevent plant and 
animal species from completing their life cycles. This may shift the communities of biota from those 
typical of ephemeral systems to those typical of permanent systems (McCarthy et al, 2003). 

The removal of a drying phase in wetland cycles also prevents the pulse of productivity commonly 
witnessed upon the re-flooding of a previously dry wetland. The drying phase allows for the 
oxygenation of sediments, the mineralisation of important nutrients and the establishment of 
terrestrial vegetation on the drying soils (McCarthy et al, 2003; Scholz and Gawne, 2004). Many 
aquatic species rely on this drying phase because flooding inundates the terrestrial vegetation and 
provides new aquatic habitat for many fauna species including zooplankton, macroinvertebrates 
and larval fish. The inundation of dry sediments triggers a signal for reproduction to commence for 
burrowing frogs, as well as for micro and macroinvertebrates. The re-wetting of the sediment, along 
with the decay of inundated terrestrial vegetation, also results in a pulse of nitrogen and phosphorus 
being released into the water column (Baldwin and Mitchell, 2000; Zukowski et al, 2003; Muston et 
al, 2004; Scholz and Gawne, 2004). These nutrients trigger a ’trophic cascade’, where energy may 
be transferred through the food web to higher trophic levels (McCarthy et al, 2003). 

The current water regime at Webster’s and Horseshoe lagoons is not tailored for colonial waterbird 
breeding. Many colonial water birds require inundation under mature River Red Gum trees for 
between 3-6 months and up to 10 months for successful breeding. Others, such as ducks, have 
only been recorded by Briggs and Thornton (1999) to breed at wetlands which dry out completely 
between floods. The re-introduction of a drying phase into the system may encourage some colonial 
birds to breed at Horseshoe Lagoon, as the initial design of the structure has been revised to allow 
ponding of water at the base of fringing River Red Gums. The design height of the regulator 
structure at Horseshoe Lagoon has been increased by 0.5m to 28.8mAHD, which is the edge of the 
riparian woodland. 

At Webster’s Lagoon, the edge of the riparian woodland is estimated at 21.2mAHD to 22.4mAHD, 
and a high flow channel at the eastern end of the Lagoon is connected to the Murray River when 
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water levels exceed 20.8mAHD (SKM, 2005). Consequently, it is not possible to pond water at the 
edge of the riparian woodland at Webster’s Lagoon without water running out of the eastern end of 
the lagoon back to the river. The proposed regulator structure at Webster’s Lagoon will therefore 
permit the retention of water within the lagoon at higher elevations (19.8mAHD) following medium to 
large flood events or if water is pumped into the lagoon, but is unlikely to retain it at a level 
amenable to breeding of colonial nesting waterbirds.  

However, the altered water regime at Webster’s Lagoon will enhance opportunities for waterfowl 
breeding as they require a minimum of two months of inundation for successful recruitment. Grebes 
prefer open water and need submerged vegetation for breeding, while moorhens and swamphens 
nest in emergent vegetation, like reeds, so therefore need good littoral vegetation. It is anticipated 
that reinstatement of a wetting and drying regime will enhance the diversity and relative abundance 
of littoral vegetation at Webster’s Lagoon.  

Ducks nest either on the ground or in tree hollows and shovellers require grasslands. Wood ducks, 
black ducks, mountain ducks and teal, for example, prefer hollows, but will nest on the ground if 
unavailable. The nesting trees do not necessarily need to be inundated around the base for 
breeding to occur (Keith Ward pers comm).   

The NSW Murray Wetlands Working Group found bird numbers at Thegoa Lagoon had almost 
doubled following the re-introduction of a wet-dry regime (Paula D’Santos pers comm). The lagoon, 
which had been permanently inundated since regulation in 1956, was dried out in 2000 and re-
wetted in 2003. Following the re-wetting event, waterbird surveys at the lagoon showed numbers 
had increased from 16 species to 30 species. Furthermore, following the 2003 drying and re-wetting 
event, swans and ducks were noted nesting within the lagoon for the first time since regulation. 
Only two months after the inundation of the lagoon, hatchlings of both swans and ducks were 
recorded. 

Defined ecological objectives have led to the identification of flow objectives for the Webster’s and 
Horseshoe lagoons. The primary flow objective at the lagoons is to reinstate a more ephemeral 
wetting and drying regime, which restores dry phases in the lagoons for between 6 and 12 months.  
 

 

Plate 16.1: Carp in Webster’s Lagoon  
Source: Ian Ellis, MDFRC 
 

Proposed water regime 

Regulation in the River Murray has substantially altered the water regime in floodplain habitats 
including anabranches and wetlands on Lindsay and Wallpolla Islands (SKM, 2004). Studies 
undertaken to date in the Lindsay Wallpolla Islands Environmental flows Project outline possible 
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flow management practices that could be undertaken to meet ecological and management 
objectives and restore some aspects of the natural flow regime. It is currently not possible and has 
not been identified as a goal of this project to restore a completely natural flow regime to Lindsay 
and Wallpolla islands. Instead, it is proposed to use regulators to control some flow requirements, 
including the frequency, duration and to some extent elevation, at specific sites. 

Table 16.1 summarises the broad flow requirements associated with each of the identified Water 
Regime Classes (WRCs) at Lindsay and Wallpolla islands (SKM and Roberts, 2003). The specific 
flow regime for Webster’s Lagoon, Horseshoe Lagoon and Lake Wallawalla will aim to meet the 
broad system level objectives, but will also be tailored to meet the ecological, management and flow 
objectives described in this report, for each of the three sites. 
 
Table 16.1: Recommendations for Water Regime Classes at Lindsay, Mulcra and Wallpolla Islands  

Water Regime 
Class 

Recommended Water Regime Basis for Recommendation 

Semi-permanent 
wetlands 

Complete drying in 5 to 10% of years Resident populations of large fish and small 
native fish. 
Drought refuge. 

 Peak annual depth exceeds 1.5m 80% of years Resident populations large fish 
 Inflow events in 80% of years Seasonal inundation of littoral zone 
 Peak water level occurs between September and 

November in 80% of years 
Emergent macrophyte recruitment 
Frog breeding 
Waterbird breeding 

Temporary 
wetlands 

Complete filling in 25-90% of years Maintain fringing macrophyte beds 
Reliable waterbird breeding habitat 

 Peak in water level occurs between September 
and November in 80% of years 

Emergent macrophyte recruitment 
Frog breeding 
Waterbird breeding 

 More than 20% of wetland bed exposed before 
January in 80% of years 

Control Typha growth 
Mineralisation of organic matter 
Broad zone of emergent macrophytes 
Foraging habitat for wading birds 

 Complete drying of wetland bed in more than 
25% of years 

Mineralisation of organic matter 
Foraging habitat for wading birds 

Anabranches Velocity lies within range of 0.25 and 0.49m/s Flow requirement for Murray crayfish 
 Water temperature does not exceed 22°C Temperature requirement for Murray crayfish 
 Oxygen concentration exceeds 3mg/L Oxygen requirement for Murray crayfish and 

River mussel 
 3-4 freshes (15 000ML/d, lasting 14 days) 

provided between August and December in 80% 
of years with minimum separation of 7 days 

Breeding and recruitment by Australian smelt 
and Murray cod 

Fringing River 
Red Gums 

Flood events occur in 50% to 70% of years Tree recruitment 

 Median event duration is 3 months Tree growth 
Tree recruitment 
Understorey floodplain plant growth and 
recruitment 
Waterbird breeding 
Breeding by fish, frogs, tortoises 

 Peak in water level occurs between September 
and November in 80% of years 

Tree germination 
Waterbird, frog, fish breeding 

River Red Gum 
forest 

Flood events occur in 70% to 100% of years Tree recruitment 
Regular waterbird breeding events 

 50% of flood events should last longer than 4 
months 

Waterbird breeding 
River Red Gum growth 
Understorey floodplain plant growth 

 Inundation events of 6 months provided in 20% 
of years 

Large waterbird breeding events 

 Peak in water level occurs between September 
and November in 80% of years 

Tree germination 
Waterbird, frog, fish breeding 

Black Box 
woodland 

Flood events occur in 10% to 20% of years Tree germination 

 Flood events exceed 30 days Tree recruitment and productivity 
Lignum 
shrubland 

Flood events occur in 40% of years Shrub growth 

 Inundation exceeds 30 days in 50% of events Shrub growth, recruitment 
 Inundation exceeds 90 days in 50% of events Waterbird breeding 
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Water Regime 
Class 

Recommended Water Regime Basis for Recommendation 

Shrub growth, recruitment 
Source: Ecological Associates, 2006 

Webster’s Lagoon and Horseshoe Lagoon have been classified by SKM and Roberts (2003) as 
semi-permanent wetlands connected by flows of 60 000ML/day. The broad ecological requirements 
for these two wetlands are therefore to increase the duration and frequency of medium to large 
floods, initiate spring flooding with a duration range from 4 to 9 months, aim for a frequency range 
across the whole community from annual to around six in ten and provide a drying phase (SKM and 
Roberts, 2003).  

The proposed structures at Webster’s and Horseshoe lagoons will act to partially and temporarily 
disconnect the lagoons from their primary feeder creeks so that a more ephemeral water regime 
can be restored (SKM, 2004). Under natural conditions, the lagoons would have dried out 
periodically and would have supported different vegetation bands throughout the lagoons 
depending on the period of inundation (SKM, 2004). However, regulation in the River Murray has 
altered the water regime in many floodplain wetlands including Webster’s and Horseshoe lagoons. 

In these two lagoons, the regulation of the river has led to the reduction in the wet-dry littoral zones, 
which support a diverse fauna and flora community and has led to the creation of permanent 
inundated zones, which do not undergo a regular full drying phase (SKM, 2004). Thoms et al (2000) 
identified that drying out of wetlands that are permanently inundated should be managed as a high 
priority. This has been acknowledged in the proposed management of these two wetlands.  

The proposed structures at Webster’s and Horseshoe lagoons will also act to retain water at higher 
elevations following a medium to large flooding event or if water is pumped into the lagoons. The 
structures will allow maximum ponding levels of 19.8mAHD and 28.3mAHD to be achieved 
respectively. This will act to inundate the wet-dry littoral zone for longer durations than is currently 
occurring, and result in a broader zone of wet-dry littoral vegetation, which will benefit the flora and 
fauna communities that utilize this important zone. 

Broadly, the proposed water regime at Webster’s and Horseshoe lagoons will be altered to dry the 
wet-dry littoral zone for a minimum of six months in summer and autumn; wet the wet-dry littoral 
zone for between three and six months during winter and spring; and completely dry the existing 
permanent inundation zone once a year for six to eleven months (SKM, 2004). 
 

16.2 Lake Wallawalla 

Existing structures 

Construction of the Old Mail Route Road, which passes by the northern end of Lake Wallawalla, 
has formed an artificial levee. This levee is restricting flow from Lindsay River to Lake Wallawalla 
and is also restricting the otherwise natural inlet to the east (SKM, 2004f). Presently, the inlet 
channels pass under the Old Mail Route Road via one large pipe culvert (1500mm diameter) 
located in a perched stream on the eastern channel and two smaller pipe culverts (750mm 
diameter) on the western channel (plates 16.2 and 16.3), which is the dominant flow path. Flows 
commence into Lake Wallawalla through these pipe culverts at an elevation of 21.02mAHD (SKM, 
2003). 

The western end of the Old Mail Route Road on Lake Wallawalla is the lowest point on the Old Mail 
Route Road at an elevation of 21.96mAHD (SKM, 2003). The culvert inverts are perched above the 
inlet channels. These culverts are too small for the volumes of water filling or draining from the lake 
when the Lindsay River water level is high (but below the embankment level) and are not suitable to 
regulate flows into or out of Lake Wallawalla (SKM, 2003). The restraining influence of the Old Mail 
Route Road and associated culverts is apparent when comparing the duration of inundation for the 
low stages (<21.96mAHD). Duration of inundation is greatly increased as the road throttles water 
draining from the lake on the falling limb of a flood. However, inundation durations are consistently 
shorter under existing conditions for higher stages, where the road has only a small influence (SKM, 
2003). 
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Figure 16.5: Location of proposed regulating structures at Lake Wallawalla  
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Plate 16.2: Pipe culvert on the eastern channel to Lake Wallawalla (looking north towards the Old Mail 
Route Road from south side of Old Mail Route Road)  
Source: Shaun Meredith, MDFRC 
 
 

 

Plate 16.3: Pipe culverts on the western channel to Lake Wallawalla (looking south across the Lake from 
north side of Old Mail Route Road)  
Source: Edmonds, 2004 
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Current values  

Lake Wallawalla is a large riverine lake and lunette system situated south of Lindsay Island in the 
Murray-Sunset National Park. The lake covers approximately 815ha and is located approximately 
600m from the Lindsay River (SKM, 2003). As described earlier in this report, the lake supports a 
wide range of significant flora and fauna and sites of indigenous heritage, and is considered a ‘high 
value’ Australian wetland. 

The wetting and drying cycles, which occur at Lake Wallawalla, have played a vital role in the 
development of the lake and lunette. The wetting and drying of the clay pan has caused shrinkage 
and swelling of the clay particles resulting in the formation of deep polygon shaped crevices in the 
lakebed (SKM, 2003). The cracks in the lake floor also have ecological and hydrological functions, 
providing habitat and predator refuge for terrestrial and burrowing fauna, seed and egg storages for 
plants and animals, as well as allowing the penetration of surface water into the water table (SKM, 
2003). When wet, the lake bed provides a good habitat, feeding ground and shelter for fish, frogs, 
micro- and macroinvertebrates, birds and reptiles.  

The current flooding threshold for flows entering Lake Wallawalla from the Lindsay River is 
approximately 50 000ML/day at Lock 8 (SKM, 2003). Weir pool levels do not affect inflows into Lake 
Wallawalla, as the lake floods during large floods which are not controlled by normal regulated flows 
(Pressey, 1986; Beovich, 1994). The timing of flooding for the lake has not been altered with floods 
beginning between July and October under both natural and current conditions (Beovich, 1994). 
The flooding frequency has also remained close to the natural cycle with the lake still receiving 
floods approximately once in every three to five years (SKM, 2003). 

SKM (2003) describe four distinct vegetation zones – lakebed herbland, riverine grassy forest, 
Black Box-Chenopod woodland and alluvial plains shrubland – that are also supported by the 
current water cycle. In a survey undertaken by SKM (SKM 2003), the riverine grassy forest, which is 
dominated by River Red Gums, has been reported to be in good health and showing signs of 
recruitment. However, the current water regime may not be providing adequate inundation times for 
the Black Box community, which is showing signs of stress. 

The current ephemeral water regime at Lake Wallawalla and the associated productivity boosts, 
which occur with the inundation of the Lake, may create good conditions for colonial waterbird 
feeding. However, as will be discussed in the next section, the current water regime is not tailored 
to the breeding requirements of many colonial waterbirds. 
 

Current condition 

River regulation has impacted on wetland ecosystems of the Murray-Darling Basin by changing the 
frequency, timing and duration of the floods that support them. Currently, the key threat to Lake 
Wallawalla is an altered water regime, brought about by the combined effects of river regulation and 
the construction of the Old Mail Route Road and culverts. The lake fills when flow in the Lindsay 
River is high enough to allow water into the lake’s inlet channels. The inlet channels pass under the 
Old Mail Route Road via one large culvert on the eastern channel and two smaller culverts on the 
western channel (SKM, 2003). The narrow inlet and outlet culverts have restricted flows, which has 
resulted in a throttling affect and has also produced minor scouring of the eastern channel, near the 
culverts (SKM, 2003).   

Currently under regulated conditions, Lake Wallawalla floods approximately two months later in the 
year, the flood elevation is nearly 1m lower and floods have a much shorter duration (SKM, 2004). 
These changes mean that Lake Wallawalla holds less water for a shorter period than would have 
naturally occurred.  

For the riverine grassy forest, Black Box-Chenopod and alluvial plains shrubland communities, this 
change in water regime means that inundation is shorter (on average 91%) and less frequent (on 
average 67%) under existing conditions compared to natural (SKM, 2003). This decrease in 
flooding inundation time and frequency at these highest areas may be affecting the health and 
cover of the Black Box woodland community. A survey undertaken by SKM in July 2002 showed 
that some patches of Black Box woodland along the western side of Lake Wallawalla appeared to 
be in poor condition and were not showing any signs of recruitment. The cause of this degradation 
will need to be investigated and the chance of an increased extent of decline assessed. The 
extensive cover of pigface spp. and other halophytic shrubs suggests that the surface soil is saline 
and further investigations will need to establish whether salinity is increasing (SKM and Roberts, 
2003). 
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During the same survey undertaken by SKM, River Red Gums at Lake Wallawalla appeared to be 
in good health and were showing signs of recruitment (SKM, 2003). Although it cannot currently be 
ascertained that there is any threat to the River Red Gum trees as a result of the altered flow 
regime, the decrease in time that water is held at these higher elevations and specifically under the 
River Red Gum trees, may be detrimental to some bird breeding events at the lake. Briggs et al 
(1997) found that numbers of nests of colonial waterbirds were positively related to areas of River 
Red Gums inundated for at least four months for some species and up to 10 months for others, as 
detailed below. Reduced flooding has inevitable consequences: even when birds breed, nests can 
be abandoned if the if River Red Gum trees are no longer inundated (Carrick, 1962). 

Peak breeding for many waterbirds occurs approximately 3-6 months after flooding of a wetland 
(Briggs, et al, 1994; Maher, 1991). Assuming that some birds at the peak breeding stage are still 
laying (and hence need a further 3.5 months) (Briggs et al, 1994), a total of 7-10 months may be a 
desirable flood duration for which water would need to be kept under the River Red Gum vegetation 
at Lake Wallawalla. 

The current structures and road crossing also do not allow for good fish passage in floods 
<21.96mAHD (height of Old Mail Route Road) which is vital for the many native species which may 
utilize the lake as a breeding and nursery ground when flooded. 
 

Proposed water regime 

The proposed change in water regime from the upgrade of the Old Mail Route Road and the 
associated culverts will include: 

• allowing the lakebed to drain to a lower level by replacing the perched culverts with 
regulators suppressed below the channel bed 

• allowing higher stage water levels to be retained for longer periods. 

This will be achieved by raising the Old Mail Route Road to an elevation of 22.35mAHD and 
upgrading the culverts so they can be closed to retain water in the lake. Currently, the lowest point 
on the Old Mail Route Road is at an elevation of 21.96mAHD. At an elevation of 22.35mAHD, the 
water in the lake inundates the majority of the River Red Gum community. The structure upgrade 
will allow water to be retained under these trees for longer durations, which are closer to pre-
regulation conditions. 

As the frequency at which the lake is flooded still follows a near natural cycle, 1 in every 2-5 years, 
this component of the water regime will not be altered. 

The proposed option to replace the existing culverts with flow regulators and raise the Old Mail 
Route Road, would allow a larger body of water to be retained in Lake Wallawalla for a longer than 
currently occurs. The regulators would not be able to increase the height at which water enters the 
lake, but once the regulators have been closed, the raised Old Mail Route Road will act like a dam 
and allow water to be held at a peak elevation for longer (SKM, 2004).  
 

16.3 Preliminary operating rules  

Webster’s Lagoon 

The operating rules proposed for the structure to be built at Webster’s Lagoon aim to meet the flow 
objectives outlined earlier in this report. These include: 

• drying the wet-dry littoral zone for a minimum of six months during summer and autumn 
• inundating the wet-dry littoral zone for between three and six months during winter and 

spring  
• completely drying the existing permanent inundation zone for six to seven months every 

year (SKM, 2004a). 

SKM (2004a) have proposed the following operational rules as a ‘first cut’ attempt to meet the flow 
objectives (Table 16.2). These rules should be adaptively managed in conjunction with the 
ecological and flow objectives to ensure best management practices are followed. 

Each of the three gates proposed for the Webster’s Lagoon regulator serve separate and distinct 
purposes: 
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• Gate 1 is for unconstrained inflow and outflow. When the gate is fully open, this gate is 
‘sized’ to allow the wetland water level to equalise with the water level in Toupnein Creek 
and the River Murray without excessive afflux. 

• Gate 2 is a vertical lift sluice gate coupled to a one-way flap gate. When this gate is open, it 
will allow the wetland to automatically drain to the lowest level that occurs in the adjacent 
river. 

• Gate 3 is a vertical lift sluice gate to control the rate of inflow as the lagoon fills (SKM, 
2004a). 

 
Table 16.2 Proposed gate operating procedures for Webster’s Lagoon  

Month Operational objectives Gates open 

January Wetland drying 2 or closed 
February Wetland drying 2 or closed 
March  Wetland drying 2 or closed 
April Wetland drying 2 or closed 
May Wetland drying 2 or closed 
June Wetland drying and inundation 2, and 3 when filling 
July Unconstrained flow 1 
August Unconstrained flow 1 
September Unconstrained flow 1 
October Wetland inundation Closed 
November Wetland inundation Closed 
December Wetland drying 2 
 
Source: adapted from SKM, 2004a  
 

During the concept design workshop, it was decided that carp screens would be used in conjunction 
with the structure to prevent large carp from entering the lagoon during low and medium flows. 
During large flows that overtop the structure, carp may enter the lagoon, but their removal can be 
managed through drying the lagoon out completely over summer/autumn. Although carp screens 
would also prevent large native fish from entering the lagoon (which is not ideal), under current 
conditions large native fish do not use the lagoon (Ho et al, 2004) and the benefits of excluding carp 
would outweigh negative impacts of excluding large native fish. Smaller native fish and carp, less 
than 50mm in size, will still be able to pass through the carp gate when gate 1 is open. 

More details on this proposed gate operating procedure can be found in the concept regulator 
report (SKM, 2004a). A copy of this report can be obtained from the Mallee CMA. 
 

Horseshoe Lagoon 

The operating rules proposed for the structure to be built at Horseshoe Lagoon aim to meet the flow 
objectives outlined earlier in this report (Table 14.1). These include: 

• drying the wet-dry littoral zone for a minimum of six months during summer and autumn 
• inundating the wet-dry littoral zone for between three and six months during winter and 

spring 
• completely drying the existing permanent inundation zone for six to seven months every 

year (SKM, 2004a). 

SKM (2004a) proposed the following operational rules as a ‘first cut’ attempt to meet the flow 
objectives. These rules should be adaptively managed in conjunction with the ecological and flow 
objectives to ensure best management practices are followed. 

Each of the three gates for the proposed Horseshoe Lagoon regulator, serve separate and distinct 
purposes:  

• Gate 1 is for unconstrained inflow and outflow. When the gate is fully open, this gate is 
‘sized’ to allow the wetland water level to equalise with the water level in Finnigan’s Creek 
and the River Murray without excessive afflux. 
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• Gate 2 is a vertical lift sluice gate coupled to a one-way flap gate. When this gate is open, it 
will allow the wetland to automatically drain to the lowest level that occurs in the adjacent 
river.   

• Gate 3 is a vertical lift sluice gate to control the rate of inflow as the lagoon fills (SKM, 
2004a). 

 
Table 16.3: Proposed gate operating procedures for Horseshoe Lagoon  

Month Operational Objectives Gates Open 

January Wetland drying 2 or closed 
February Wetland drying 2 or closed 
March  Wetland drying 2 or closed 
April Wetland drying 2 or closed 
May Wetland drying 2 or closed 
June Wetland drying and inundation 2, and 3 when filling 
July Unconstrained flow 1 
August Unconstrained flow 1 
September Unconstrained flow 1 
October Wetland inundation Closed 
November Wetland inundation Closed 
December Wetland drying 2 
 
Source: adapted from SKM, 2004a 

Carp screens are also proposed for this structure for the same reasons as presented for Webster’s 
Lagoon, above. 
 

Lake Wallawalla 

In practice, determinations of water regimes for wetlands generally depend on an assessment of 
pre-development and current water regimes and the effects of altered hydrology on wetland flora 
and fauna (McCosker, 1998). The use of objectives based on identified values and the 
requirements of wetland biota is likely to provide a high level of defensibility for decisions regarding 
environmental water allocations (Environment Australia, 2001b). 

River regulation and construction of the Old Mail Route Road have altered the natural water regime 
at Lake Wallawalla. Water is held at the lower lakebed herbland communities for longer durations 
compared to natural, whilst at higher elevations, which inundate the River Red Gum, Black Box and 
alluvial woodland communities, the inundation times have been reduced (see Table 16.4).   
 
Table 16.4: Natural compared to current inundation frequencies and durations at Lake Wallawalla  

Community Elevation 
(mAHD) 

Natural Frequency 
Duration 
(1 in x years) 
(months) 

Current Frequency 
Duration 
(1 in x years) 
(months) 

Flow Objectives 
Frequency Duration 
(1 in x years) 
(months) 

Lakebed 
herbland 

1 
2 
3 

20.90 
20.97 
21.23 

1.46 
1.06 
1.06 

14.10 
5.46 
4.56 

2.92 
1.46 
1.46 

27.20 
8.58 
4.38 

2-5 
 

1-6 

Riverine 
grassy 
forest 

1 
2 
3 

21.50 
21.78 
22.07 

1.06 
1.17 
1.30 

4.18 
4.04 
4.10 

1.46 
1.67 
1.94 

3.25 
3.03 
3.14 

2-5 1-6 

Black Box- 
Chenopod 
woodland 

1 
2 
3 

22.35 
22.63 
22.92 

1.30 
1.30 
1.30 

3.77 
3.29 
2.74 

1.94 
1.94 
2.33 

2.94 
2.60 
2.41 

3-5 2-4 

Alluvial 
plains 
shrubland 

 23.20 1.46 2.26 2.33 2.03 10 <1 

 

Source: adapted from SKM, 2003 
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The flow objectives for Lake Wallawalla are designed to bring the system closer to a more natural 
water regime and to meet the associated ecological objectives. The flow objectives may be 
achieved through the upgrade of the Old Mail Route Road and the installation of gated regulators 
underneath the road that will allow for the manipulation of low and medium flows. Broadly, the flow 
objective for Lake Wallawalla can be stated as aiming to reinstate a more natural pattern of water 
holding time and height in the lake following a flood by: 

• increasing the elevation and duration of water in the lake following a flood to inundate 
approximately 200m into the River Red Gum community and enhance water bird breeding 
opportunities (see Figure 16.1) 

• facilitating higher lake levels to drain slowly back to the lower levels 
• reinstating a more natural slow flow back to the river from the lake after flooding 
• increasing flows through the culverts into the lake during small/medium floods 
• increasing fish passage into and out of the lake (SKM, 2004a). 

These flow objectives have been further detailed to meet broad ecological objectives by SKM 
(2003). The ecological objectives and their associated flow objectives are summarised in Table 
16.5. 
 
Table 16.5: Flow objectives for ecological objectives at Lake Wallawalla  

Value Ecological Objective Water Requirement Flow Objective 
Lake bed 
herbland (LBH) 
community 

Maintain Lake bed herbland 
community 
Maintain threatened species: 
Pale spike-sedge, Cane 
grass, Common joyweed, 
Desert sneezeweed, Woolly 
minuria, Smooth minuria, 
Mallee Cucumber, Lagoon 
Spurge, Jerry Jerry, 
Spiny Lignum, Glistening 
Dock, Twin-leaf Bedstraw, 
Paucident planigale, 
Tessellated Gecko and Red 
Kangaroo 

Lake bed herbland: 
Duration: 1-6 months. 
Frequency: 1 in 2-5 years. 
Timing: winter-spring 

1. Maintain flood duration 
2. Maintain flood frequency 

Riverine grassy 
forest (RGF) 
community 

Maintain River Red Gum 
Maintain threatened species: 
Darling lily, Pale spike-sedge, 
Cane grass, Forde poa, 
Common joyweed, Desert 
sneezeweed, Woolly minuria, 
Smooth minuria, Bundled 
peppercress, Mallee 
cucumber, Lagoon spurge, 
Jerry jerry, Spiny lignum, 
Glistening dock, Twin-leaf 
bedstraw, Lagoon nightshade, 
White-bellied sea-Eagle, 
Great egret, Regent parrot, 
Apostlebird and Red 
kangaroo 

River Red Gum: 
Duration: 1-6 months. 
Frequency: 1 in 2-5 years. 
Timing: winter-spring 

1. Maintain/increase flood 
duration in RGF zone for 1-6 
months. 
2. Maintain/increase flood that 
reach RGF zone 

Black Box- 
Chenopod 
woodland 
(BCW) 
community 

Maintain Black Box 
Maintain threatened species: 
Old-man saltbush, Darling lily, 
Purple lover-grass, 
Forde poa, Desert 
sneezeweed, Bundled 
peppercress, Spreading 
saltbush, Mealy saltbush, 
Goat head, Tangled 
copperburr, Bignonia emu-
bush, Twiggy emu-bush, 
Lagoon nightshade, Regent 
parrot, Apostlebird and Red 
kangaroo 

Black Box: 
Duration: 2-4 months. 
Frequency: 1 in 3-5 years. 
Timing: not critical for mature 
trees 
 

1. Maintain/increase flood 
duration in BCW zone for 2-4 
months. 
2. Maintain/increase 
frequency of floods that 
reaches BCW zone 1 in 3-5 
years. 

Alluvial plains 
shrubland 

Maintain alluvial shrubland 
community (Chenopod 

Chenopod species: 
Duration: <1 month. 

1. Maintain/increase flood 
duration in APS zone for 2-4 
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Value Ecological Objective Water Requirement Flow Objective 
(APS) 
community 

dominated) 
Maintain populations of 
threatened species: 
Purple love-grass, Spreading 
saltbush, Mealy saltbush, 
Goat head, Tangled 
copperburr, Apostlebird and 
Red kangaroo 

Frequency: <1 in 10 years. 
Timing: unknown 

months. 
2. Maintain/increase 
frequency of floods that 
reaches APS zone 1 in 10 
years. 

Lake 
zooplankton 
community 

Maintain zooplankton 
community diversity during 
times of flood 

Lake inundation 
Duration: >1 month. 
Frequency: any 
Timing: any 

1. Maintain/increase flood 
durations in LBH zone 

Early breeding 
native fish 

Maintain community of early 
breeding native fish: 
Australian smelt 

Lake inundation 
Duration: >2 months. 
Frequency: <1 in 3 years. 
Timing: Aug-Oct 

1. Maintain/increase flood 
durations in LBH zone 
2. Maintain current flood 
frequency in LBH 
3. Maintain current flood 
timing 

Mid breeding 
native fish 

Maintain community of mid 
breeding native fish: 
Flathead gudgeon, Murray 
rainbowfish, Murray cod and 
Carp gudgeon species. 

Lake inundation 
Duration: >2 months. 
Frequency: <1 in 3 years. 
Timing: Nov-Jan 

1. Maintain/increase flood 
durations in LBH zone 
2. Maintain current flood 
frequency in LBH zone 
3. Promote floods in Nov-Jan. 

Late breeding 
native fish 

Maintain community of late 
breeding native fish: 
Bony herring, Hardyhead 
species and Carp gudgeon 
species. 

Lake inundation 
Duration: >2 months. 
Frequency: <1 in 3 years. 
Timing: Feb-April 

1. Maintain/increase flood 
durations in LBH zone 
2. Maintain current flood 
frequency in LBH zone 
3. Promote floods in Feb-April 

Flood 
dependent 
breeding native 
fish 

Restore community of flood 
dependent breeding native 
fish: Golden perch and Silver 
perch 

Lake inundation 
Duration: >2 mths. 
Frequency: <1 in 3 yrs. 
Timing: Aug-Nov 

1. Maintain/increase flood 
durations in LBH zone 
2. Maintain current flood 
frequency in LBH zone 
3. Maintain current flood 
timing 

Maintain water bird 
community 
Promote breeding in: colonial 
nesting birds and ducks 

Lake inundation 
Duration: >5-8 months 
(winter/spring), 7-10 months 
(autumn) 
Frequency: <1 in 5 years. 
Timing: all year. (see 
duration) 

1. Maintain/increase flood 
durations in RGF zone 
2. Maintain current flood 
frequency in RGF zone 
3. Maintain current flood 
timing 

Water birds 

Minimise any increase in 
abundance of: 
Carp, Redfin and Gambusia 

Lake inundation 
Duration: >5-6 months. 
Frequency: <1 in 5 years. 
Timing: all year. (see 
duration) 

1. Maintain/increase flood 
durations in LBH zone 
 

Increase in 
abundance of 
exotic species 

Maintain flow connections 
between Murray River-Lake 
Wallawalla-Floodplain 

See early breeding fish for 
Carp and Redfin. 
See mid-late breeding fish for 
Gambusia. 
 

1. Reduce flood durations in 
LBH zone 
2. Reduce current flood 
frequency in LBH zone 
3. Reduce current flood timing 
4. Increase drawdown rate of 
Lake for egg desiccation 

Lateral 
connectivity 

Maintain carbon and nutrient 
cycles 

Lake inundation 
Duration: >2 months. 
Frequency: <1 in 3 years. 
Timing: Aug-Nov 

1. Promote flooding greater 
than 2 months inundation 
2. Maintain current frequency 
3. Maintain current flood 
timing. 

Carbon and 
nutrient cycling 

Avoid disturbance of 
Indigenous heritage sites 

Lake inundation 
Duration: >2 months. 
Frequency: <1 in 3 years. 
Timing: Aug-Nov 

1. Promote flooding greater 
than 2 months inundation 
2. Maintain current frequency 
3. Maintain current flood 
timing. 

Deterioration of 
Indigenous 
heritage sites 

Minimise soil salinisation No increase in flood 
magnitude above natural 
levels (ie. peak stage of 
24mAHD) 

1. Minimise floods greater 
than 100 000ML/day 
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Value Ecological Objective Water Requirement Flow Objective 
Soil salinisation Minimise saline discharge to 

Lindsay River 
No increase in flood 
frequency above natural (ie. a 
return period of less than 14 
months). 

1. Maintain return period 
greater than 14 months. 

Increased 
saline 
groundwater 
discharge into 
Lindsay River 

Minimise saline discharge to 
Lindsay River 

No increase in flood duration 
above natural (ie. mean 
duration of 163 days) 

1. Maintain mean flood 
duration less than 163 days. 

 
Source: adapted from SKM, 2003 
 

 
Figure 16.6: Extent of inundation at Lake Wallawalla with proposed structure upgrade 

16.4 Preferred structures  

From the five recommended management options provided by SKM in the report ‘Improving the 
Flow Regime of Lake Wallawalla’ (SKM, 2003), the Lindsay Wallpolla Steering Committee selected 
to proceed with the upgrade of the Old Mail Route Road to an elevation of 22.35mAHD and the 
replacement of the existing pipe culverts in the inlet channels with larger gated culverts to increase 
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culvert capacity and allow for water retention in the lagoon at higher levels. The existing culverts in 
the Lake Wallawalla inlet channels are undersized and are not suitable as environmental regulators. 
Raising the Old Mail Route Road to 22.35mAHD and installing new regulators is expected to 
inundate an approximate distance of 200m into the riparian woodland zone at this maximum level 
(SKM, 2004a). The structure will also be designed to enable it to incorporate a rise in the Old Mail 
Route Road to 23.20mAHD, should this be the desired management objective in the future. 

The following description of the proposed Old Mail Route Road and culvert upgrade at Lake 
Wallawalla has been adapted from an SKM report (2004a) and should be used in conjunction with 
the concept design drawings developed for this site. 

The structure proposal examines designs for regulators that will replace the existing culverts on the 
east and west inlet channels. At Lake Wallawalla east there is currently a 1500mm diameter culvert 
located in a perched stream. The dominant flow path runs through Wallawalla west, which is also 
the site of the two small culverts and a low point in the Old Mail Route Road. The lowest point in the 
road (21.96mAHD) is slightly west of this culvert (SKM, 2004a). The structure proposal includes 
designs for a single 1800mm x 1800mm square concrete box culvert regulator to be constructed at 
Wallawalla east and a twin 1800mm x 1800mm concrete box culvert regulator at Wallawalla west 
(SKM, 2004a). 

Both proposed regulators at Lake Wallawalla will have the following components: 
• Reinforced concrete gate headwall structures, located on the south side of the road.  These 

are to house the control gates and appurtenance structures, and are attached to the 
upstream cut off which prevents seepage along the structure. 

• Reinforced concrete entry structure located on the north side. This supports the carp 
screens and associated security/ trash screen. 

• Carp screens mounted on a vertical spindle to assist cleaning. 
• Trash screens to prevent large woody debris from being swept into the carp screens. 
• Large 1800mm wide split leaf gates in each regulator. A smaller, low flow gate will also be 

constructed at Wallawalla east to provide downstream fish passage. 
• Walkway mesh to provide pedestrian access to the structure for operating gates and 

cleaning screens. 
• Rock erosion protection in the channels upstream and downstream of the structure. 
• Traffic guard rails to protect the structure operators and traffic from the structure headwall 

(SKM, 2004a). 

The proposed upgrade of the Old Mail Route Road and associated regulating culverts has an 
estimated capital cost of $933 200. This cost includes all of the fieldwork necessary to build the 
structure including field supervision and an Indigenous heritage consultant. It does not, however, 
allow for costs associated with the production of detailed designs (SKM, 2004a). For further 
information on each of these components, please see the ‘Concept Regulator’ report (SKM, 2004a), 
which can be obtained from the Mallee CMA. 
 

Preliminary operating rules 

The operating rules proposed for the upgrade of the Old Mail Route Road and the installation of 
regulating culverts at Lake Wallawalla aim to meet the flow objectives outlined earlier in this report 
(Table 16.5), including: 

• Allow the Lake bed to drain to a lower level by replacing the perched culverts with 
regulators suppressed below the channel bed. 

• Allow higher stage water levels to be retained for longer periods. 
• Reduce the opportunity for carp to enter the wetland by the use of carp screens. 
• Improve fish passage for small native fish at all times and for large native fish at times when 

the carp screens are not installed. In particular, the structures will aim to provide 
downstream fish passage to allow native fish to enter or leave the lake with filling or 
receding flows (SKM, 2004a) 

SKM (2004a) have proposed the following operational rules as a ‘first cut’ attempt to meet the flow 
objectives. These rules should be adaptively managed in conjunction with the ecological and flow 
objectives to ensure best management practises are followed. 

The operating procedures address various scenarios and how the structure could be operated in 
these scenarios. The procedures are concerned with how the gates and screens should be 
operated after a decision has been made to retain or regulate water levels and are based on the 
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assumption that the regulators will be operated to retain water in the lake at higher levels for longer 
periods and to control the rate of drawdown (SKM, 2004a). 

The proposed gate operating procedures are provided in Table 16.6. For more details on this 
proposed gate operating procedure, refer to the ‘Concept Regulator’ report (SKM, 2004a). A copy of 
this report can be obtained from the Mallee CMA. 
 

Management responsibility 

The structure will be owned by the MDBC and placed on the asset register. River Murray Water, as 
MDBC’s river operation arm, will delegate responsibility for the construction, operation and 
maintenance of the structure to its state constructing authority, in this case SA Water. Operation will 
be the subject of an agreement between the land manager (Parks Victoria or Forest Stewardship), 
the MDBC and the Mallee CMA, with the latter also coordinating the adaptive management of the 
structure by incorporating results from the monitoring data into revised operating rules and 
management responsibilities. 
 
Table 16.6: Proposed gate operating procedures for Lake Wallawalla  

Water Regime Season Gate Operation Screen Operation 

Dry or ponded Late 
Summer/ 
Autumn 

Closed to maintain pool level. No flow Inactive, closed 
Clean debris from screens, nearby 
channel and trash boom in 
preparation for filling 

Filling from Lindsay 
River 

Winter/ 
Spring 

Fully open and clear of waterway Closed to exclude adult carp 
Clean often depending on rate of 
rise in water level 

Ponded and expecting 
further inflow 

Winter/ 
Spring 

Large gates closed 
Low flow gate open to provide controlled 
recession 

Closed to exclude adult carp. 
One way screen open. 

OPTIONAL fish 
passage for large 
native fish into the 
wetland 

Peak of 
Spring 
flood 

Open *Opened in response to indicators 
that large native fish are moving 
and need entry.  Indicators may be: 
monitored movements at fish ways; 
water temperature exceeding 
threshold temperatures and; peak 
of hydrograph 

Controlled drawdown, 
differential head < 
400mm 

Late 
Spring/ 
Summer 

500mm gate: open in overshot mode at 
least 500mm deep to provide 
downstream passage for small native 
fish, or open in overshot mode at least 
500mm deep and preferably 1000mm 
deep to provide downstream passage for 
all native fish (used with one way 
screen). 
Other gates: operate in overshot mode if 
necessary to provide additional outflow. 

Closed to exclude adult carp or 
one-way screen installed (optional). 
Visit every 7 (max.) days to clean 
screens 

Controlled drawdown, 
differential head > 
400mm 

Late 
Spring/ 
Summer 

500mm gate: open in overshot mode at 
least 500mm deep and preferably 
1000mm deep to provide downstream 
passage for all native fish. Set gate 
bottom edge close to the water surface 
to limit entry through jumping. 
Large gates: if necessary operate in 
overshot mode to provide additional 
outflow. If open, set gate bottom edge 
close to the water surface to limit carp 
entry by jumping 

Open 

Source: adapted from SKM, 2004a 
*Note: “During the optional fish passage for large native fish movement into the wetland, screens are to be left open for a 
limited period of time which should be determined through monitoring of the lake and adaptive management. If consistent 
with native fish movement, the screens should only be opened at times of stable flow levels to reduce the numbers of carp 
that move into the lake” (SKM, 2004a). 
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17. MANAGEMENT ROLES AND RESPONSIBILITIES 
General arrangements for Victorian Icon Sites  

The Victorian Icon Sites are all floodplain sites that involve wetlands of national significance on 
public land. Management of The Living Murray water from a Victorian perspective is therefore a 
complex task, involving responsibilities across the land and water groups of DSE, their statutory 
authorities (catchment management authorities, RWAs and Parks Victoria) and the DSE regions. 
Within Victoria, a general set of management arrangements for Victorian Icon Sites has been 
agreed which:  

• build on existing responsibilities in policy development and investment, coordination and 
community consultation, service delivery and regulatory/compliance functions 

• recognise the emerging role of DSE regional managers to maximise integration at a local 
level, particularly in relation to public land management 

• establish the catchment management authorities as managers of the Environmental Water 
Reserve, as outlined in the Victorian Government’s White Paper 

• are consistent with the requirements of The Living Murray Business Plan 
• recognise accountabilities of the Minister for Water and the Minister for the Environment. 

They are based on the following broad roles and responsibilities: 

DSE regions - site owner for all public land and site owner/manager for public forests, manager of 
DSE approval/referrals processes, interaction with statutory planning processes. 

Catchment management authorities - strategic regional planner for land and water management, 
focus for community engagement and caretaker of river health.  

 Parks Victoria - land manager for national parks and reserves. 

The arrangements recognise that whilst each of these groups are involved in each of the planning, 
on-ground management and monitoring phases of Icon Site management, the focus and 
predominant player will change depending on the stage. For example, in the planning stage, the 
CMA will lead by coordinating the development of the objectives and the State Icon Site Watering 
Plan. For cross-border negotiation, the DSE regional managers have been nominated as Victoria’s 
Icon Site managers. 
 

Management arrangements for Lindsay and Wallpolla islands 

The nominated Icon Site Manager as per The Living Murray arrangements is DSE, Regional 
Manager – North West region. 
 

Plan development 

The development of the Environmental Management Plan for Lindsay, Mulcra and Wallpolla Islands 
is being co-ordinated by the Mallee CMA. 
 

Funding arrangements 

The MDBC, through The Living Murray initiative, provides an annual budget to support the 
development and implementation of the Icon Site plans. This funding is used to provide project 
management to develop and implement the plans, and to undertake consultation and monitoring.   

An Environmental Works and Measures Program (EWMP) is also funded by the MDBC. This 
program undertakes activities associated with construction or operational measures at each Icon 
Site to provide for efficient delivery and management of environmental water to achieve the 
ecological objectives of the Icon Site.  
 

Plan implementation 

The Lindsay, Mulcra and Wallpolla Island Environmental Flows Project is overseen by the Lindsay, 
Mulcra and Wallpolla Island Environmental Flows Steering Committee. The project manager, who 
sits within the Mallee CMA, administrates this steering committee and convenes smaller sub-
committees to assist with day-to-day management of investigations, like feasibility works and 
development of the hydraulic model. The Steering Committee includes technical and community 
representation and members from DSE and the MDBC, as well as invitees from NSW and SA.  
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The Mallee CMA draws on internal community committees like the Board and the Irrigation 
Implementation Committee to provide the formal link between the project steering committee and 
other community consultation initiatives, like the recent public meetings in Mildura and Lake 
Cullulleraine. Links with the Indigenous community are provided through the Mallee Catchment 
Management Authority’s Indigenous Coordinator, who sits on the project Steering Committee and 
facilitates wider Indigenous consultation as part of the project.  

Technical input to the project is provided through representatives on the project Steering Committee 
(for example, the Murray Darling Freshwater Research Centre), as well as the Mallee CMA’s 
Technical Reference Committee (Figure 17.4). 

 
 
Figure 17.4: Governance and committee arrangements for the Lindsay, Mulcra and Wallpolla 
Island Environmental Flows Project 
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18. MONITORING, EVALUATION AND REPORTING 
A monitoring working group has been convened by the MDBC to facilitate the development and 
implementation of The Living Murray monitoring program.    

The Mallee CMA will be responsible for all monitoring related to the Environmental Management 
Plan.   

There are three scales of monitoring at the Icon Sites as part of The Living Murray:  

1. System scale – that is, the Murray and its floodplains 

2. Icon Site scale – the Chowilla Floodplain and Lindsay - Wallpolla Islands Icon Site 

3. Sub Icon site scale – Webster’s Lagoon.  

The MDBC is responsible for coordinating system scale monitoring as part of The Living Murray 
initiative, and overseeing Icon Site scale and sub-Icon Site scale monitoring to ensure that projects 
are integrated.   

There are also different monitoring approaches that can be used, depending on the amount of 
scientific rigour and investment required, and the practicality of fulfilling requirements of a method 
(ie. finding suitable controls). These include:   

1. Cause and effect – that is, mBACI 

2. Surveillance – that is, impact (before and after) 

3. Instantaneous adaptive management – that is, setting directional targets and monitoring 
against those (for example, 80% of waterbirds have fledged). 

 

Icon Site scale monitoring 

The Commission anticipate contracting someone to pull together the existing programs/objectives to 
develop guidelines for Icon Site scale monitoring by June 06. This will provide guidance as to what 
to monitor, where and how at an Icon Site scale for 2006/07.  

In the mean time, for the 2005/06 monitoring program, vegetation is being monitored at an Icon Site 
scale at Hattah Lakes as a pilot project, using remote sensing to carry out a ‘surveillance’ 
monitoring program. If successful, this method will be applied to Lindsay, Mulcra and Wallpolla in 
2006/07.  

At a whole of Icon Site scale, vegetation health at Hattah is being monitored by measuring 
population sustainability and condition. Population sustainability is being monitoring by recording 
the diameter at breast height for trees along floodplain transects. The frequency of occurrence of 
particular size trees is then plotted to analyse the health of the population (where healthy is 
indicated by a good spread of young/old tree age classes). This data is being analysed using the 
DEM to examine associations between recruitment/age of trees within floodplain topography. 

Tree condition” is being assessed using remote sensing imagery to analyse canopy cover and 
vigour. This is being measured using Normalised Differential Vegetation Index, a method used 
worldwide to assess the condition of forests.  

Currently, this monitoring and analysis will occur solely for the River Red Gum communities at 
Hattah. This can be extended to other vegetation types in future if required at Lindsay, Mulcra and 
Wallpolla islands, pending outcomes of the MDBC direction for whole of Icon Site scale monitoring.  
 

Sub- Icon Site scale monitoring 

Sub- Icon Site scale monitoring is being used on Lindsay, Mulcra and Wallpolla islands to help 
demonstrate responses resulting from particular management interventions, and to assist with 
adaptive management and operation of structures.  

The information generated at particular sites can be applied to other locations and will assist with 
current knowledge of ecological responses likely as a result of environmental flow management 
interventions (Table 18.1).  
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Table 18.1: Sub- Icon Site monitoring sites for 2005/2006 on Lindsay, Mulcra and Wallpolla islands 

Site  Floodplain Monitoring type 

Webster’s Lagoon  

 

Lindsay BACI design (43 monitoring hypothesis at different trophic levels.) 

Lake Wallawalla 

 

Lindsay Instantaneous Adaptive Management 

 

Stoney Crossing 

 

Mulcra Surveillance monitoring 

 

Breached Dam 

 

Mulcra BACI 

 
 

Water management options will be adaptively managed using the principles outlined below and on 
Figure 18.1. Where a management option fails to result in the anticipated ecological response, 
monitoring results will help with the interpretation and development of revised operating rules. 
 
Assess 

Holling (1978) and Walters (1986), the proponents of the term ‘adaptive management’, both 
stressed the importance of involving a broad range of stakeholders in all stages of project 
management. This has been a key focus of the Lindsay Wallpolla Islands Environmental Flows 
project, with strong involvement from land and resource managers, ecologists, engineers and other 
agency staff throughout the process of defining ecological issues, objectives, water requirements, 
priority sites and actions, and associated risks for restoring the floodplain. This collaboration has 
proved essential in ensuring realistic bounding of management problems and constraints on 
possible actions. 
 
Design 

The Lindsay Wallpolla Islands Environmental Flows Project has undergone extensive planning, 
design and collaboration to progress from the broader ecological goals outlined by SKM and 
Roberts (2003) to the current detailed design stage. This has included the development of detailed 
studies, concept designs, operating rules and a management plan. Included in the management 
plan is a proposed monitoring program developed in conjunction with an expert panel and the 
steering committee. This monitoring plan outlines methods for data analysis and management and, 
through its implementation, a variety of communication methods are being targeted. These include 
the production of a colour brochure to facilitate community involvement and a series of seminar 
presentations to diverse audiences including aquatic and terrestrial ecologists and the general 
public. Through careful implementation of these monitoring and communication plans and further 
analysis and review of structural operational rules, management of these systems will continue to 
be refined and improved. 
 
Implementation 

The proposed structures will be constructed upon completion of the detailed designs and the 
approvals process. Ownership and operation of the structures will be the responsibility of the State 
Constructing Water Authority - SA Water. Initial operating rules have been developed by SKM and 
will be reviewed on a range of monitoring program defined timelines. The Mildura Murray Darling 
Freshwater Research Centre, together with the Mallee CMA, will monitor the implementation of the 
management actions and any changes to the management of the systems (that is, operational rules 
for each structure) will be recorded in the management plan. 
 
Monitor 

Monitoring is crucial to determining if management is successful in achieving specified objectives 
and to examine underlying mechanisms for the hypothesised response. The monitoring program for 
the Lindsay and Wallpolla systems focuses on formulating hypotheses, constructing experimental 
comparisons to test whether the ecological and management objectives are met, and determining 
direct cause and effect relationships (that is, directly and unequivocally linking ecological response 
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       Assess 

        Design       Implement 

       Monitor 

           Evaluate Adjust 

 

to management action). The monitoring program will also quantify the hydrology of the system, 
determining whether or not the proposed water regime is being delivered through structural 
operation.  

Boulton and Brock (1999) noted that management strategies for Australian wetlands must be 
sufficiently flexible to incorporate the seasonal, temporal and spatial variability that is a major 
characteristic of these systems. Natural variations in climate result in variable water regimes and 
ecological responses both within and between years. As a consequence, the determination of 
environmental water delivery and ecological response for a wetland is likely to be an ongoing 
process requiring adaptive management. Within this framework, outcomes from the monitoring of 
ecological responses and hydrology of individual systems on Lindsay and Wallpolla islands will be 
used to refine future management (that is, operational rules).   
 
Evaluate 

Evaluation of the monitoring data to inform management decisions is a complex process comprising 
statistical analysis and ecological interpretation (Tucker, 2003). The ecological response 
hypotheses outlined in the monitoring program will be subject to a priori defined analysis by the 
Mildura Murray Darling Freshwater Research Centre on an annual basis, and the results 
communicated to the Mallee CMA. Through a process of consultation with land and resource 
managers, ecologists, other agency staff and the structure owners and operators, the Mallee CMA 
will facilitate the process of utilising monitoring results to define new and appropriate operational 
rules.   
 
Adjust 

The management actions identified for the Chowilla Floodplain and Lindsay-Wallpolla Islands Icon 
Site have identified a series of ecological and process driven factors that might confound the 
observation of expected ecological responses. Some measures have been installed to mitigate 
these. However, due to the nature of experimentation and monitoring, this is unlikely to be an 
exhaustive list. As such, the adjustment of the conceptual models used to predict ecological 
response will be an important component of the ‘evaluation’ process, outlined above. Similarly, the 
adjustment of management decisions and re-evaluation of objectives will be the responsibility of the 
Mallee CMA, in consultation with stakeholders, and working closely with the Mildura Murray Darling 
Freshwater Research Centre to ensure that appropriate predictions and management experiments 
are defined before the adaptive management cycle completes a full cycle. 

 
Figure 18.1: Adaptive management cycle 
Source: Nyberg, 1999a 
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Appendix I: Chowilla Integrated NRM Project 

Management actions on the Chowilla floodplain are undertaken as part of the Chowilla INRM 
Project, a multi-disciplinary project coordinated by the DWLBC that aims to enhance and, where 
possible, restore the environmental values of the area by delivering both environmental and salinity 
benefits to the Chowilla floodplain and River Murray. The project involves managing groundwater 
pumping, surface water flows, a salt interception scheme, land management and significant 
community engagement in all aspects of the project. Various committees and groups contribute to 
planning and integrating management activities at the Icon Site and their composition, 
responsibilities and structure is outlined below. 
 

Chowilla Project Coordinating Committee 

The Chowilla Project Coordinating Committee comprises program leaders responsible for delivering 
the primary components of the project. The Committee is accountable through the Environmental 
Flows Program Manager to the chief executives of the DWLBC and DEH. The Committee is also 
responsible for ensuring that stakeholders are informed about the Chowilla project, including 
providing advice to the Murray-Darling Basin Commission, Australian Government’s Department for 
the Environment and Heritage, ministers and cabinet. Specific technical working groups have been 
established to progress each of the key components.  
 

Chowilla Technical Integrating Committee 

The Chowilla Technical Integrating Committee is chaired by the Chowilla Project Coordinator and 
comprises the chairs of the technical working groups. The Technical Integrating Committee is 
responsible for providing advice regarding technical issues including synergies and linkages, 
research and modelling requirements, and potential problems and constraints. This group reports to 
the Coordinating Committee through the Chowilla Project Coordinator. 
 

Chowilla Environmental Flows Issues Working Group 

The Chowilla Environmental Flows Issues Working Group has responsibility for developing the EMP 
for the Chowilla floodplain. Its role is to identify objectives and priorities for environmental flows for 
the floodplain, and to implement staged trials and determine appropriate assessment processes for 
the manipulation of flows.  
 

Land Management Issues Working Groups 

DEH has specific responsibility to progress the range of land management issues at Chowilla. 
These include grazing, pest plant and animal management, and recreation and people 
management. DEH also has primary responsibility for developing the Ramsar Plan, identifying 
areas of conservation significance, and reviewing the Game Reserve Management Plan.  
 

Groundwater Management Issues Working Group 

The DWLBC Salinity Program is responsible for overseeing the development of a groundwater 
management and salt interception scheme. The role of the group is to provide technical input into 
the investigation and development of such a scheme that will deliver multiple benefits to the 
Chowilla floodplain. 
 

Chowilla Community Reference Committee 

The Community Reference Committee has been established to provide a forum for discussion, 
input and advice to the Chowilla Project Coordinator regarding management initiatives on the 
Chowilla floodplain. The Committee also play a role in disseminating information to the local 
community on environmental management activities. 
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Riverland Aboriginal Cultural Heritage Association (RACHA) & Barkindji Elders 
Committee 

RACHA has assumed its responsibility for care, management and control of places and areas of 
Indigenous cultural significance to the First People of the River Murray and Mallee. 
 

Figure Ia: Chowilla Integrated Natural Resources Management Project structure 
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Appendix II: List of strategies and plans related to the EMP 
 

Murray Darling Basin plans  
 

Murray-Darling Basin Agreement 1992  

The Murray-Darling Basin Agreement provides the process and substance for the integrated 
management of the Murray-Darling Basin. The purpose of the Agreement (Clause 1) is:  

To promote and co-ordinate effective planning and management for the equitable, efficient and 
sustainable use of the water, land and other environmental resources of the Murray-Darling 
Basin. (MDBC 2004a). 

The Agreement provides the statutory framework within which the parties responsible for the 
development and implementation of the LMEWP will work to achieve the specific objectives of the 
First Step Decision (MDBC 2004a). 
 

The Living Murray Initiative - First Step Decision 

In 2002, the MDBMC established The Living Murray Initiative in response to concerns about the 
environment and economic health of the River Murray system. The initiative will involve a number of 
collective actions to return the system to a healthy working river. The “first step” will initially focus on 
achieving significant environmental benefits for six Icon Sites on the River Murray. The Chowilla 
floodplain is recognised as one of these Icon Sites. The management of up to 500GL of water each 
year, which is likely to be recovered over five years, will assist in the recovery of these six sites 
(DEH 2004). 
 

Intergovernmental Agreement on Addressing Water Over-allocation and Achieving Environmental 
Objectives in the MDB (MDB-IGA) 

The IGA provides for the recovery of water for environmental flows and mandates the development 
of The Living Murray Environmental Watering Plan. The MDB Ministerial Council is responsible for 
overseeing implementation of the IGA. The Australian Government and relevant state governments 
are responsible for implementing the IGA and for achieving its objectives. 
 

Business Plan to Address Water Over-allocation and to Achieve Environmental Objectives in the 
Murray-Darling Basin (TLM BP) 

The Living Murray Business Plan, which was developed following signing of the IGA, describes how 
the actions and milestones of the IGA are to be achieved. The IGA provides the authority for the 
Business Plan. The Business Plan describes the approach agreed to source, apply and account for 
water sourcing. 
 

Initial Living Murray Environmental Watering Plan (LMEWP) 

The LMEWP provides a management framework for application of available environmental water 
across the River Murray System (MDBC 2004a). The LMEWP is designed to be nested within, and 
fully complementary to, other actions falling under the ambit of the Murray-Darling Basin Agreement 
and its Ministerial Council and Commission (MDBC 2004a pg 3). 
 

State plans and SA Murray-Darling Basin plans 
 

South Australian River Murray Salinity Strategy (DWR 2001) 

The strategy addresses River salinity in the SA Murray-Darling Basin and sets a target for in-River 
Salinity at Morgan of less than 800EC for 95% of the time. The strategy has also set salinity targets 
at the South Australian Border, Berri and Murray Bridge. These targets have in turn been adopted in 
both the River Murray Catchment Water Management Plan and the Integrated Natural Resource 
Management Plan for the SA Murray-Darling Basin. 
 

Integrated Natural Resources Management Plan for the South Australian Murray-Darling Basin 
(2003) 

This plan provides a major step towards fully integrated management of all natural resources within 
the Murray Darling Basin in the state. The plan draws together the strategies, actions, knowledge 
and resources of multiple groups to achieve integrated management of natural resources across the 
whole region. 
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Biodiversity Plan for the South Australian Murray-Darling Basin 

The Biodiversity Plan provides the strategic basis for prioritisation of biodiversity conservation 
decision in the region. It provides the biodiversity component for use in other strategies and plans 
for regional development decisions. 
 

Chowilla floodplain plans 
 

Annual Icon Site Environmental Watering Plans (2005 ongoing) 

The EMP will be guided annually by an Icon Site Watering Plan. The Annual Watering Plan will 
identify priorities for environmental watering for the season ahead, taking into account the water 
requirements to meet the environmental objectives, and factors such as the time since the last 
watering and the condition of the Icon Site (MDBC 2004a). 
 

The Living Murray Initiative – The Chowilla Demonstration (2004) 

This demonstration is an analysis of the use of an average annual 750GL/year to produce 
environmental responses at several of the priority sites. An expert reference panel of scientists 
identified that the recovery of this volume has a low probability of achieving a healthy river (it is a 
relatively small proportion of system flows). However, significant local benefits may be achieved by 
the use of flow management infrastructure.  
 

Chowilla Regional Reserve and Chowilla Game Reserve Management Plan (1995) 

This document is a management plan for both Chowilla Regional Reserve and Chowilla Game 
Reserve, in accordance with the National Parks and Wildlife Act 1972. The plan outlines proposals 
to effectively conserve the natural and cultural values of the reserves while at the same time 
permitting the utilization of the natural resources of the Reserve. 
 

Chowilla Resource Management Plan (1995) 

The Chowilla Resources Management Plan (Sharley and Huggan) identifies the outcomes of a 
range of recommended strategies for reducing saline inflows into the River Murray at Chowilla and 
for rehabilitating the Chowilla floodplain. A number of management options are proposed. 
 

Chowilla Floodplain Biological Study (1990) 

The Nature Conservation Society of SA (NCSSA) undertook an integrated survey of the biological 
communities present within the Chowilla floodplain during 1988, culminating in the Chowilla 
Floodplain Biological Study report. The report describes the floodplain vegetation, birds, mammals, 
reptiles, frogs, physical limnology, macrophyte communities, aquatic micro-invertebrate 
communities and fish. 
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Appendix III: Vegetation groups mapped on Chowilla 
Derived from the River Corridor Survey, Department for Environment and Heritage (Kenny 2004, in progress) 
 
MU_250 Regional Floristic 

Description 
MU_50 Detailed Floristic Description 

 FOREST   
1 Eucalyptus camaldulensis 

var. camaldulensis Open 
Forest 

101 Eucalyptus camaldulensis var. camaldulensis Open Forest 
over Muehlenbeckia florulenta +/- Cyperus gymnocaulos 

  102 Eucalyptus camaldulensis var. camaldulensis Open Forest 
over +/- Acacia stenophylla +/- Cyperus gymnocaulos +/- 
Paspalidium jubiflorum 

  103 Eucalyptus camaldulensis var. camaldulensis Open Forest 
over Phragmites australis and Muehlenbeckia florulenta 

2 Eucalyptus camaldulensis 
var. camaldulensis, 
Eucalyptus largiflorens 
Open Forest 

201 Eucalyptus camaldulensis var. camaldulensis, Eucalyptus 
largiflorens Open Forest over Acacia stenophylla 

  202 Eucalyptus camaldulensis var. camaldulensis, Eucalyptus 
largiflorens Open Forest over Senecio cunninghamii var. 
cunninghamii +/- Phragmites australis 

  203 Eucalyptus camaldulensis var. camaldulensis +/- E. largiflorens 
Open Forest over Chenopodium nitrariaceum +/- Acacia 
stenophylla +/- Muehlenbeckia florulenta 

3 Eucalyptus largiflorens, 
Eucalyptus camaldulensis 
var. camaldulensis Open 
Forest 

301 Eucalyptus largiflorens, Eucalyptus camaldulensis var. 
camaldulensis Open Forest over Callistemon brachyandrus 
and Enchylaena tomentosa var. tomentosa 

4 Eucalyptus largiflorens Low 
Open Forest 

401 Eucalyptus largiflorens Open Forest over Muehlenbeckia 
florulenta +/- Enchylaena tomentosa var. tomentosa 

  402 Eucalyptus largiflorens Low Open Forest over Chenopodium 
nitrariaceum +/- Muehlenbeckia florulenta +/- Eremophila 
divaricata 

  403 Eucalyptus largiflorens Low Open Forest over Enchylaena 
tomentosa var. tomentosa +/- Paspalidium jubiflorum 

5 Eucalyptus largiflorens, 
Acacia stenophylla Low 
Open Forest 

501 Eucalyptus largiflorens, Acacia stenophylla Low Open Forest 
over Muehlenbeckia florulenta, Enchylaena tomentosa var. 
tomentosa 

6 Melaleuca lanceolata ssp. 
lanceolata +/- Eucalyptus 
largiflorens Low Open 
Forest 

601 Melaleuca lanceolata ssp. lanceolata +/- Eucalyptus 
largiflorens Low Open Forest over +/- Enchylaena tomentosa 
var. tomentosa 

7 Melaleuca halmaturorum 
ssp. halmaturorum Very 
Low Open Forest 

701* Melaleuca halmaturorum ssp. halmaturorum Very Low Open 
Forest over +/- Juncus kraussii +/- Samolus repens +/- Suaeda 
australis +/- Sarcocornia quinqueflora 

 WOODLAND   
8 Eucalyptus camaldulensis 

var. camaldulensis 
Woodland 

801 Eucalyptus camaldulensis var. camaldulensis Woodland over 
Muehlenbeckia florulenta +/- Paspalidium jubiflorum +/- 
Cyperus gymnocaulos +/- Acacia stenophylla 

  802 Eucalyptus camaldulensis var. camaldulensis Woodland over 
Phragmites australis +/- Muehlenbeckia florulenta 

  803 Eucalyptus camaldulensis var. camaldulensis Woodland over 
+/- Cyperus gymnocaulos +/- Senecio cunninghamii var. 
cunninghamii 

9 Eucalyptus camaldulensis 
var. camaldulensis, Acacia 
stenophylla Woodland 

901 Eucalyptus camaldulensis var. camaldulensis, Acacia 
stenophylla Woodland over Muehlenbeckia florulenta, 
Paspalidium jubiflorum 



CHOWILLA FLOODPLAIN AND LINDSAY-WALLPOLLA ISLANDS ICON SITE 
Environmental Management Plan 

APPENDICES 
Page 132 

MU_250 Regional Floristic 
Description 
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10 Eucalyptus camaldulensis 
var. camaldulensis, 
Eucalyptus largiflorens 
Woodland 

1001 Eucalyptus camaldulensis var. camaldulensis, Eucalyptus 
largiflorens Woodland over Muehlenbeckia florulenta +/- 
Acacia stenophylla 

  1002 Eucalyptus camaldulensis var. camaldulensis, Eucalyptus 
largiflorens Woodland over +/- Enchylaena tomentosa var. 
tomentosa +/- Muehlenbeckia florulenta +/- Cyperus 
gymnocaulos 

11 Eucalyptus largiflorens +/- 
Eucalyptus camaldulensis 
var. camaldulensis 
Woodland 

1101 Eucalyptus largiflorens +/- Eucalyptus camaldulensis var. 
camaldulensis Woodland over Halosarcia pergranulata ssp. 
pergranulata +/- Halosarcia indica ssp. leiostachya +/- 
Disphyma crassifolium ssp. clavellatum 

12 Eucalyptus largiflorens Low 
Open Woodland 

1201 Eucalyptus largiflorens Open Woodland over Muehlenbeckia 
florulenta 

  1202 Eucalyptus largiflorens Low Woodland over +/- Atriplex 
rhagodioides +/- Enchylaena tomentosa var. tomentosa +/- 
Disphyma crassifolium ssp. clavellatum 

  1203 Eucalyptus largiflorens Low Woodland over Maireana 
pyramidata 

13 Acacia stenophylla Low 
Woodland 

1301 Acacia stenophylla Low Woodland over Muehlenbeckia 
florulenta, Enchylaena tomentosa var. tomentosa 

  1302* Acacia stenophylla Low Woodland over Enchylaena tomentosa 
var. tomentosa 

  1303* Acacia stenophylla Low Woodland over Chenopodium 
nitrariaceum 

14 Eucalyptus porosa, Acacia 
stenophylla Low Open 
Woodland 

1401* Eucalyptus porosa, Acacia stenophylla Low Open Woodland 
over Muehlenbeckia florulenta 

 SHRUBLAND   
15 Muehlenbeckia florulenta 

Tall Shrubland 
1501 Muehlenbeckia florulenta Tall Shrubland over +/- Enchylaena 

tomentosa var. tomentosa +/- Halosarcia pergranulata ssp. 
pergranulata +/- Suaeda australis 

  1502 Muehlenbeckia florulenta Shrubland over +/- Sporobolus 
mitchellii +/- Sporobolus virginicus 

16 Dodonaea viscosa ssp. 
angustissima Open 
Shrubland 

1601 Dodonaea viscosa ssp. angustissima Open Shrubland over 
*Bromus rubens, *Schismus barbatus +/- Enchylaena 
tomentosa var. tomentosa 

 CHENOPOD 
SHRUBLAND 

  

17 Atriplex rhagodioides 
Shrubland 

1701 Atriplex rhagodioides Shrubland over Enchylaena tomentosa 
var. tomentosa +/- Halosarcia pergranulata ssp. pergranulata 
+/- Disphyma crassifolium ssp. clavellatum 

18 Chenopodium nitrariaceum 
Shrubland 

1801 Chenopodium nitrariaceum Shrubland 

19 Suaeda australis +/- 
Sarcocornia quinqueflora 
Low Closed Shrubland 

1901 Suaeda australis +/- Sarcocornia quinqueflora Low Closed 
Shrubland over +/- Samolus repens 

20 Atriplex lindleyi ssp. lindleyi 
+/- Sclerolaena muricata 
var. muricata Low 
Shrubland 

2001 Atriplex lindleyi ssp. lindleyi +/- Sclerolaena muricata var. 
muricata Low Shrubland over +/- Atriplex semibaccata 

21 Halosarcia spp. and / or 
Sclerostegia spp. Low 
shrubland 

2101* Halosarcia halocnemoides ssp. halocnemoides, Sclerostegia 
arbuscula Low Shrubland over Disphyma crassifolium ssp. 
clavellatum, Maireana oppositifolia 

  2102 Halosarcia indica ssp. leiostachya Low Shrubland over +/- 
Suaeda australis +/- Disphyma crassifolium ssp. clavellatum 
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  2103 Halosarcia pergranulata ssp. pergranulata +/- Halosarcia 
indica ssp. leiostachya Low Shrubland over +/- Disphyma 
crassifolium ssp. clavellatum 

  2104 Halosarcia pergranulata ssp. pergranulata Low Shrubland over 
+/- *Critesion marinum +/- Disphyma crassifolium ssp. 
clavellatum +/- Suaeda australis 

  2105 Sclerostegia arbuscula Low Shrubland over +/- Sarcocornia 
quinqueflora +/- *Critesion marinum +/- Suaeda australis 

22 Sarcocornia quinqueflora 
Low Shrubland 

2201 Sarcocornia quinqueflora Low Shrubland over +/- Samolus 
repens +/- Suaeda australis 

23 Atriplex vesicaria +/- 
Maireana sedifolia Low 
Open Shrubland 

2301 Atriplex vesicaria +/- Maireana sedifolia Low Open Shrubland 

24 Maireana brevifolia Low 
Open Shrubland 

2401* Maireana brevifolia Low Open Shrubland over Enchylaena 
tomentosa var. tomentosa 

25 Maireana oppositifolia Low 
Open Shrubland 

2501* Maireana oppositifolia Low Open Shrubland over Stipa 
stipoides 

26 Maireana pyramidata Low 
Open Shrubland 

2601 Maireana pyramidata Low Open Shrubland over +/- Atriplex 
lindleyi ssp. lindleyi +/- *Schismus barbatus 

27 Pachycornia triandra Low 
Open Shrubland 

2701 Pachycornia triandra Low Open Shrubland over +/- Disphyma 
crassifolium ssp. clavellatum 

28 Sclerolaena tricuspis, 
Sclerolaena brachyptera 
Low Open Shrubland 

2801 Sclerolaena tricuspis, Sclerolaena brachyptera Low Open 
Shrubland over +/- Brachycome lineariloba +/- Plantago 
cunninghamii 

 GRASSLAND   
29 Phragmites australis +/- 

Typha domingensis +/- 
Schoenoplectus validus 
Closed (Tussock) 
Grassland 

2901 Phragmites australis Closed (Tussock) Grassland over +/- 
Muehlenbeckia florulenta +/- Bolboschoenus caldwellii 

  2902 Phragmites australis +/- Typha domingensis +/- 
Schoenoplectus validus Closed (Tussock) Grassland over +/- 
*Paspalum vaginatum +/- *Paspalum distichum 

30 Agrostis avenacea var. 
avenacea (Tussock) 
Grassland 

3001* Agrostis avenacea var. avenacea (Tussock) Grassland over 
Eleocharis acuta +/- Polypogon monspeliensis 

31 Sporobolus virginicus or 
Sporobolus mitchellii  
(Tussock) Grassland 

3101 Sporobolus virginicus or Sporobolus mitchellii  (Tussock) 
Grassland over +/- Sclerolaena tricuspis 

32 Stipa stipoides (Tussock) 
Grassland 

3201* Stipa stipoides (Tussock) Grassland over Lawrencia squamata 
and Distichlis distichophylla 

33 Eragrostis australasica, 
Muehlenbeckia florulenta 
Open (Tussock) Grassland 

3301 Eragrostis australasica, Muehlenbeckia florulenta Open 
(Tussock) Grassland over Trichanthodium skirrophorum, 
Senecio glossanthus 

 SEDGELAND   
34 Baumea juncea Closed 

Sedgeland 
3401* Baumea juncea Closed Sedgeland over Samolus repens and 

Distichlis distichophylla 
35 Gahnia filum +/- Gahnia 

trifida +/- Juncus kraussii 
Sedgeland 

3501* Gahnia filum +/- Gahnia trifida +/- Juncus kraussii Sedgeland 
over Suaeda australis +/- Samolus repens 

36 Juncus kraussii Sedgeland 3601* Juncus kraussii Sedgeland over +/- Suaeda australis +/- 
Samolus repens 

37 Typha domingensis or 
Typha orientalis Sedgeland 

3701 Typha domingensis Sedgeland over +/- *Paspalum vaginatum 
+/- *Paspalum distichum 

  3702* Typha orientalis Sedgeland over +/- Schoenoplectus validus 
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 HERBLAND   
38 Angianthus tomentosus 

Herbland 
3801 Angianthus tomentosus Herbland over Atriplex lindleyi ssp. 

lindleyi 
39 Disphyma crassifolium ssp. 

clavellatum Very Open Mat 
Plants 

3901 Disphyma crassifolium ssp. clavellatum Very Open Mat Plants 
over Atriplex lindleyi ssp. lindleyi 

40 Polycalymma stuartii 
Herbland 

4001 Polycalymma stuartii Herbland +/- Enchylaena tomentosa var. 
tomentosa 

 OTHER   
41# Willows 4101* Willows 
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Appendix IV: Threatened plant associations at Chowilla  
Derived from Robertson (2003) 
 

Davies (1982) described the conservation status of South Australia’s most threatened plant 
associations, classified according to the system of Specht (1972). Threatened plant associations 
occurring in the Chowilla floodplain were identified by O’Malley and Sheldon (1990). Subsequently, 
the status of threatened plant associations was updated by Neagle (1995). Plant associations 
currently considered threatened in South Australia, from those listed by O’Malley and Sheldon 
(1990) are listed below.   

Threatened plant associations from Neagle (1995), their location in Chowilla and nearest 
corresponding vegetation group from the Chowilla floristic analysis (O’Malley and Sheldon 1990) 
are shown below. 
 

South Australian threatened plant associations at Chowilla 
 
Priority  Plant association Location in Chowilla 
7 Agricultural regions; moderately 

conserved interstate; poorly 
conserved in SA; several 
examples still remaining in SA 
but most are only small and 
frequently invaded by exotics 
and/or degraded. 

Potamogeton pectinatus, and/or 
Myriophyllum sp., and/or Azolla 
filiculoides and/or Lemna 
disperma (and other submerged 
and floating freshwater aquatics) 
Closed Herbland 

Billabongs at Nil Nil and 
Queen Bend 

12 Non-agricultural regions; poorly 
or not conserved in SA; poorly or 
not conserved interstate or 
endemic to SA. 

Atriplex rhagodioides Low 
shrubland 

Degraded examples on low 
floodplain, especially 
surrounding Chowilla 
Homestead 

12 As above Erodium spp., Helichrysum spp., 
Brachycome spp., Calocephalus 
spp., Calotis spp. Ephemeral 
Community 

Variations mainly 
dominated by 
Calocephalus sonderi, 
Brachycome lineariloba, 
Lepidium spp. Calotis 
hispidula & Plantago 
cunninghamii common on 
low floodplain in the area 

13 Non-agricultural regions; poorly 
or not conserved in SA; 
reasonably or excellently 
conserved interstate 

Atriplex angulata, A velutina, A 
leptocarpa, Sclerolaena intricata, 
S. limbata, Frankenia serpyllifolia 
Low Shrubland 
 

Coombool Swamp 
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Appendix V: Rated species of flora and fauna (Chowilla)  

The following tables list species with a conservation rating at the national, state and/or regional 
level. These inhabit the site on a permanent or seasonal basis. 
 

Conservation status codes: E – Endangered, R – Rare, V – Vulnerable, U – Uncommon, K – Unknown 

Fauna species 

 Conservation status 
Common name Scientific name State National 
Mammals 
Common brushtail possum  Trichosurus vulpecula R  
Feathertailed glider  Acrobates pygmaeus E  
Western pygmy possum Cercartetus concinnus   
Reptile and Amphibians 
Southern bell frog Litoria raniformis  V 
Broad-shell tortoise  Chelodina expansa V  
Murray tortoise  Emydura macquarii V  
Eastern tiger snake  Nolechis scutatus R  
Carpet python  Morelia spilota variegata R  
Lace monitor  Varanus varius R  
Birds  
Apostlebird Struthidea cinerea   
Regent parrot Polytelis anthopeplus monarchoides  V 
Darter  Anhinga melanogaster R  
Australian bittern  Botaurus poiciloptilus V  
Musk duck  Biziura lobata R  
Blue Billed duck  Oxyura australis R  
Australasian shoveler  Anas rhynchotis R  
Freckled duck  Stictonetta naevosa R  
White-faced heron  Egretta novaehollandiae R  
Banded stilt  Cladorhynchus leucocephalus V  
Bush stone-curlew  Burhinus grallarius R  
Square-tailed kite  Lophoictinia isura E  
Peregrine falcon  Falco peregrinus R  
White-bellied sea-eagle  Haliaeetus leucogaster E  
Major Mitchell’s cockatoo  Cacatua leadbeateri R  
Gilbert’s whistler  Pachycephala inornata R  
Blue-faced honeyeater  Entomyzon cyanotis R  
Little friarbird  Philemon citreogularis R  
Striped honeyeater  Plectorhyncha lanceolata R  
Restless flycatcher  Myiagra inquieta   R  
White-winged chough  Corcorax melanorhamphos R  
Pink cockatoo  Cacatua leadbeateri NSW rating  
Fish  
Murray cod Maccullochella peeli  V 
Murray hardyhead Craterocephalus fluviatilis  V 
Silver perch  Bidyanus bidyanus V  
Freshwater catfish  Tandanus tandanus V  
Fly specked hardyhead  Craterocephalus stercusmuscarum R  
Crimson-spotted rainbowfish  Melanotaenia fluviatilis R  
Dwarf flat-headed gudgeon  
 

Philypnodon sp. 2 R  
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Floral species  
Murray regional codes: U – Uncommon, K – Unknown 
 
 Conservation status  

Common name Species State Murray Source* 

 Ammannia multiflora   OS 
 Atriplex eardleyae   OS 
Slender-fruit saltbush Atriplex leptocarpa  U OS/MR 
Water starwort Callitriche umbonata V  OS/MR 
Purple burr-daisy Calotis cuneifolia  U OS/MR 
Rosinweed Cressa cretica  U OS/MR 
Star-fruit Damasonium minus  U OS/MR 
 Egrostis elongata   OS 
Bignonia emubush Eremophila bignoniiflora  V OS/MR  
Pale-fruit cherry Exocarpos strictus R R OS/MR 
 Goodenia heteromera   OS 
 Gypsophila australia   OS 
 Isolepis producta   OS 
 Lepidium pseudohyssopifolium  U OS/MR 
 Maireana appressa   OS 
Slender fissure-plant Maireana pentagona R R OS/MR 
Robust milfoil Myriophyllum papillosum R K OS/MR 
Wavy marshwort Nymphoides crenata R R OS/MR 
 Osteocarpum saluginosum   OS 
Poison pratia Pratia concolor  R OS/MR 
 Rumex bidens   OS 
 Scleranthus minusclus   OS 
Green bindyi Sclerolaena decurrens  R OS/MR 
 Sclerolaena divaricata   OS 
Star bindyi Sclerolaena stelligera  K OS/MR 
Three-spine bindyi Sclerolaena tricuspis  U OS/MR 
River eel-grass Vallisneria spiralis  U OS/MR 
 Wahlenbergis tumidfructus   OS 
Round-leaf wilsonia Wilsonia rotundifolia  V OS/MR 
 
*Source key: OS – O’Malley and Sheldon, 1990; MR – Robertson, M, 2003. 
 

Kulkurna Reserve Survey 

Plant species were recorded in quadrats in the Kulkurna Reserve in New South Wales, including 
the Murray River floodplain, related habitat to the Riverland Ramsar Wetland in the summer of 2003 
(Val and Floramo, 2003). Those species of conservation significance in South Australia are listed in 
the following table. Val and Floramo (2003) note that 22 species from the Kulkurna survey were 
new records for the reserve and the relevant map sheets, and of these, eight were not recorded 
during the Chowilla survey (O’Malley and Sheldon, 1990). However, as shown in the following table, 
only two species in Kulkurna quadrats have not been recorded in the Murray region. No records of 
conservation significance in New South Wales were recorded in quadrats during the Kulkurna 
survey. Seasonal conditions during the survey were poor (Val and Floramo, 2003). 
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Floral species – Kulkurna (NSW) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: 

Kulkurna Natural Resource Inventory 
Species recorded in the Ramsar regions in South Australia are indicated +. 
 

    Conservation status 
Common name Species State Murray 
 Cyperus gilesii  NR 
Spreading nut-heads Epaltes australis + U 
Spreading emubush Eremophila divaricata ssp. divaricata + U 
Native liquorice Glycyrrhiza acanthocarpa + U 
Black cotton bush Maireana decalvans E NR 
Desert glasswort Pachycornia triandra + U 
Short-wing bindyi Sclerolaena brachyptera + U 
Three-spine bindyi Sclerolaena tricuspis + U 
Thistle-leaf groundsel Senecio runcinifolius + U 
Lagoon nightshade Solanum lacunarium + V 
Grey germander Teucrium racemosum + U 
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Figure IVa: Lindsay Island flow paths – Stage i) 
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Figure IVb: Lindsay Island flow paths – Stage ii) 
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Figure VIc: Lindsay Island flow paths – Stage iii) 
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Figure VId: Lindsay Island flow paths – Stage iv) 
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Figure VIe: Lindsay Island flow paths – Stage v) 
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Figure VIf: Wallpolla Island Flow Paths Stage i) 
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Figure VIg: Wallpolla Island Flow Paths Stage ii) 
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Figure VIh: Wallpolla Island Flow Paths Stage iii) 
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Figure VIi: Wallpolla Island Flow Paths Stage iv)  

 

Ponded, 

Pools, 

Flowing

Overbank 



CHOWILLA FLOODPLAIN AND LINDSAY-WALLPOLLA ISLANDS ICON SITE 
Environmental Management Plan 

 

 

 
Figure VIj: Wallpolla Island Flow Paths Stage v) 
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Appendix VII: Flood inundation maps for Lindsay Island 
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Appendix VIII: Background investigations 

Activities completed by January 2005. 
 

Planning 
• Background report identifying flow related issues and ecological water requirements on 

Lindsay and Wallpolla Islands completed in 2001. 
• Assessment of water management options for Lindsay and Wallpolla Islands completed in 

2003. Assessed the hydrology and ecology of the forest, developed ecological objectives 
and associated water requirements, and identified broad water management options.  

• Legislative review for the Environmental Flow Project Lindsay and Wallpolla Islands, Mallee 
CMA, June 2000. 

• A Digital Elevation Model (DEM) of the forest was developed using airborne laser 
technology (LIDAR). Completed 2004. 

• Mapping Flood Inundation in Lindsay Wallpolla Islands, 2000: Mapped the water distribution 
on Lindsay and Wallpolla Islands at a range of river heights using historic Landsat images.  

• Determination of environmental flow requirements of Mullaroo Creek and Lindsay River. 
Flow Recommendations, 2004.  

• Feasibility studies into four options for improving environmental water management. These 
describe ecological objectives, issues, recommended actions, operational rules, and pre-
concept designs.  

• Improving the flow regime of Lake Wallawalla 2003: Ecological objectives, recommended 
actions, operational rules, concept design. 

• Feasibility study: Mullaroo Creek and Lindsay River Flow Regulation Options 2004: 
Ecological objectives, recommended actions, operational rules, concept design 

• Feasibility study: Feasibility of installing a regulator at Webster’s Lagoon 2004.   
• Feasibility study: Feasibility of installing a regulator at Horseshoe Lagoon 2004. 
• Feasibility study: Investigation of feasibility of structures on Wallpolla, Finnigan’s, Moorna 

and Dedman’s Creeks. Feasibility of Structures 2004. 
• Groundwater Impact of Proposed Regulator on Wallpolla Creek- Preliminary Assessment 

and Investigation Program Lindsay and Wallpolla Project 2004.   
• The process for owning, constructing, operating and maintaining structures was finalised 

through discussions with Mallee CMA, MDBC and River Murray Water, state constructing 
authorities (GMW and SA Water) and the public land and biodiversity managers (Parks 
Victoria and DSE). 

• Advice and recommendations for the provision of fish passage for 2004-05 implementation 
works has been addressed.  

• A Salinity panel document was developed which outlines potential risks of operating the 
regulator structures on groundwater, and salt loads to the Murray River and wetlands 
themselves (Evans et al). 

• “Assessment of water management options for Mulcra Island – Stage 1: Background 
Review and Ecological Objectives” has been completed. 
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Appendix IX: EVC maps for Lindsay, Mulcra and Wallpolla islands 

 
Figure IXa: Water regime classes – Lindsay Island
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Figure IXb: Water regime classes – Mulcra Island 
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Figure IXc: Water regime classes – Wallpolla Island 
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Appendix X: Proposed short-term management actions 

Chowilla floodplain 
Key 
RR – River Red Gum 
BB – Blackbox 
OV – Other vegetation 
FH – Fish 
FG – Frogs 
WB – Water birds 
TS – Threatened species 
AH – Aquatic habitat 
 

L- Lignum 
OA- Open areas 
SF – Connected at pool by small floods 
MF- Connected at pool by medium floods 
LF- Connected at pool by large floods 
LW- Lake Wallawalla 
AC- Active channels 
GW - Groundwater 

 
Management Action Description Flow Trigger Timing Other Issues Targets Influenced 

by Action  

DELIVERING WATER TO THE ICON SITE 
Operation of Locks 
and Weirs (Locks 5 & 
6) 

Weir pool raising – raise Lock 5 
by up to 50cm and Lock 6 by up 
to 62cm 
 
Weir pool lowering- lower Locks 
5 and 6 by up to 50cm  
 
 

Entitlement – 60 000ML/Day 
 
 
Entitlement – 3000ML/Day to 
4000ML/Day  
 

Sep 06 – Feb 07 
 
 
May 07- June 07 

Remedial works on 
associated banks and 
weirs 
MDBC approvals 
Community consultation 
should be undertaken 
(particularly for the 
proposed weir pool 
lowering) 

RR, BB, OV, FH, 
FG, WB, AH  

Operation of local 
storages (Lake 
Victoria and the 
Menindee Lakes) 

Release from Lake Victoria of  
10 000ML/day to create 
overbank flow conditions at 
Chowilla. 

Flow release when river flow 
is 25 000ML/Day or greater  
To be undertaken in 
conjunction with weir pool 
raising to maximise benefits. 
 

Aug 06 – Feb 07 Water availability 
MDBC approvals 

RR, BB, OV, FH, 
FG, WB, AH  

MANAGEMENT OF WATER WITHIN THE ICON SITE 
New flow 
management 
structures 

Trial temporary banks or aqua 
dam in the outer anabranch to 
test the potential benefits of a 
new structure/s. 

Entitlement – 10 000ML/Day Potentially any 
time  
Best results Aug 
06 – Jan07 

Water availability 
Salinity implications 
Fish passage 
Approvals 

RR, BB, OV, AH  
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Management Action Description Flow Trigger Timing Other Issues Targets Influenced 
by Action  

Watering projects/ 
Floodplain irrigation 

Continue watering program, 
pumping or gravitating water to 
high priority wetlands. 
 
The 06/07 program will primarily 
focus on the re-watering of high 
value sites. The sites target a 
mix of River Red Gum, Blackbox 
and Coobah vegetation and 
include: 
• Chowilla Horseshoe 
• Woolshed Creek 
• Punkah Island Horseshoe 
• Coppermine Waterhole 
• Brandy Bottle 
• Punkah Creek 

(Floodrunner A) 
• Monoman Depression 
• Punkah Creek Depression 
• Kulkurna (Blackbox 

Floodrunner) 
• Chowilla Oxbow (possible 

gravity option) 
It is estimated the total volume 
required to water all of these 
sites is 2.25GL. 
 
Ideally, a further 7 sites should 
also be watered: 
• Coppermine Complex 
• Gum Flat 
• Punkah Island North 
• Boat Creek Island 
• Werta Wert Complex 
• Coombool Swamp 
• Lake Limbra 

It is estimated that total volume 
required to water all of these 
sites is 5GL 
Trial irrigation or injection of 

Continuing low flow 
conditions.  
Flows up to 40 000ML/day 
For flows above  
50 000ML/day, many priority 
wetlands will naturally begin 
to fill. 
 

Potentially any 
time. In most 
cases the sooner 
water can be 
supplied to the 
trees the better. 
Ideal ecological 
timing will be 
between Aug 06 
and Dec 06. 
Water delivery 
during this time 
will also reduce 
losses associated 
with evaporation. 
 

Water availability. 
Infrastructure and 
resources required. 

RR, BB, OV, AH, 
FG, WB  
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Management Action Description Flow Trigger Timing Other Issues Targets Influenced 
by Action  

higher elevation vegetation 
using alternative watering 
techniques. 

Wetland Management Use flow control structures to 
manage flows at wetlands 
operated at pool (Pilby Creek, 
Pilby Lagoon, Pipeclay 
Billabong, Slaney Billabong and 
Lock 6 Depression)  
Use flow control structures to 
increase the duration of a flood 
event at temporary wetlands  
(with structures)  

Entitlement to 60 000ML/day 
 
 
Flows above 35 000ML/day. 

Seasonal water 
level manipulation 
at all flows. 
Filling during 
spring and 
summer, 
drawdown (drying) 
during winter and 
autumn (see Part 
B for details) 

Water availability RR, BB, OV, FH, 
RG, WB, TS, AH  
 

Operation of Pipeclay 
Creek Weir and 
Slaney Creek Weir 

Current structures cannot be 
actively manipulated. Upgrades 
are proposed for 2007.  
In the interim, return flows to 
pre-concrete stop log conditions. 
Alternatively, release pulses to 
vary water levels within Pipeclay 
and Slaney Creeks, in 
association with weir pool 
raising. 
Increasing flows in creeks where 
there is good habitat (e.g. 
Slaney and Pipeclay Creeks) 
may stimulate callop and silver 
perch to spawn and it may assist 
with the telemetry study 
investigating fish movement. 

 
 
 
All 
 
 
Entitlement- 60 000ML/day 

 
 
 
Immediately 
 
 
Aug 06- Feb 07 

 TS, FH, OV, AH, 
WB, FG 
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Lindsay-Mulcra-Wallpolla Islands 
Key 
RR – River Red Gum 
BB – Blackbox 
OV – Other vegetation 
FH – Fish 
FG – Frogs 
WB – Water birds 
TS – Threatened species 
AH – Aquatic habitat 
GW - Groundwater 

L- Lignum 
OA- Open areas 
SF – Connected at pool by small floods 
MF- Connected at pool by medium floods 
LF- Connected at pool by large floods 
LW- Lake Wallawalla 
AC- Active channels 

 

Management Action Description Flow Trigger Timing Other Issues Targets  

DELIVERING WATER TO THE ICON SITE 
Weir pool raising of 
locks 6- 10* 
 

Lock 6:  
For flows up to 60 000ML/day, 
raise Lock by up to 52cm.  
Lock 7:  
For flows up to 29 000ML/day, 
raise Lock by up to 20cm. 
Lock 8: 
For flows up to 50 000ML/day 
raise Lock by up to 70cm. 
Lock 9: 
For flows up to 53 000ML/day, 
raise Lock by up to 20cm. 
Lock 10: 
For flows up to 58 000ML/day 
raise lock by 3-4cm during 
upgrade of structure; higher 
during other periods. 
 
Use weir raising events where 
possible, as opportunities to 
store water and release, to 
provide/ enhance magnitude 
and duration of flow peaks. 

Starting at base flow  
(ie. 5000- 10 000ML/day) and 
raise depending on ecological 
objectives. Utilise all 
opportunities to raise weirs to 
enhance variability in channel 
as well as inundation of dry 
anabranch and floodplain 
areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 

August 06-  
February 07 

Potential risks and or 
benefits to: 
• salinity 
• irrigation users 
• recreation/local 

infrastructure 
• cultural heritage values 
 
 

RRG, BB, L, 
AC, SF, MF 

Weir pool lowering 
of locks 6- 10* 
 

Lower locks 6- 10 by maximum 
allowable by structures. Ranked 
priority of Locks to be lowered: 

1. Lock 9: by up to 20cm 
2. Lock 8: by up to 50cm 
3. Lock 6: by up to 50cm 

For flows at  
10 000ML/day and below 

April 06-  
July 06 

Potential risks and or 
benefits to: 
• salinity 
• irrigation users 
• recreation/local 

infrastructure 

RRG, BB, L, 
AC, SF, MF 
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Management Action Description Flow Trigger Timing Other Issues Targets  

4. Lock 7: by up to 20cm 
5. Lock 10:  by up to 

10cm  
 

• cultural heritage values 

*Use weir pools as 
storage/release 

Dump water from Euston pool 
as peak passes and refill at end, 
up to 1000ML/day for 4 days.  
 
Dump water from Mildura Weir 
pool as peak passes and refill at 
end:  
-Up to 1000ML/day for 5-6 days. 
-Up to 1000ML/day for 4-5 days. 
 
Dump water from Wentworth 
weir pool as peak passes and 
refill at end. Volume available 
as a result of this action unclear. 
 
Raise Lock 9 weir pool prior to 
peak, dump water from pool as 
peak passes and refill at end. 
Volume available as a result of 
this action unclear. 
 
Dump water from Lock 8 weir 
pool as peak passes and refill at 
end. Volume available as a 
result of this action unclear. 
 
Raise and dump water from 
Lock 7 weir pool as peak 
passes and refill at end. Up to 
500ML/day for 2-3 days  
 

When flows are around  
30 000ML/day, either 
‘naturally’ or as simulated with 
releases and weir pool 
raisings.  

August 06-  
February 07 

  

Operation of Lake 
Victoria and the 
Menindee Lakes  

Releases from Lake Victoria of 
up to10 000ML/day. Do not 
capture flood peak in Lake 
Victoria.  Dump water from Lake 
Victoria as peak passes and 
refill afterwards. At 350GL max 
release is about 7000ML/day; at 
550GL max release is 10 000 

When Lock 6 and 7 are 
raised, and flows “naturally” 
or as simulated through weir 
raising are 30 000ML/day and 
above.  

August 06-  
February 07 
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Management Action Description Flow Trigger Timing Other Issues Targets  

ML/day.  
Releases from the Menindee 
Lakes to increase flow peak or 
duration on Lindsay, Mulcra and 
Wallpolla Islands. 
 

Operation of Lake 
Eilden and 
Murrumbidgee  

Potential to use 2000- 
5000ML/day, depending on 
irrigator demand, from Lake 
Eildon to boost flows (1 week 
lag time).  
 
Call on Murrumbidgee IVT 
account to boost flood via 
release from lower 
Murrumbidgee Weir pools; up to 
1500ML/day for 3-4 days (2 
week lag time).  
 

When flows are around  
30 000ML/day, either 
‘naturally’ or as simulated with 
releases and weir pool 
raisings. 

August 06- 
February 07 

  

Operation of 
Dartmouth and 
Hume  

Investigate ways to utilize 
releases from Hume/Dartmouth 
as part of the Barmah 
allocation- build into operating 
plan.  

When flows are around  
30 000ML/day, either 
‘naturally’ or as simulated with 
releases and weir pool 
raisings. 
 
 

August 06-  
February 07 

Potential risks and or 
benefits to: 
• salinity 
• irrigation users 
• recreation/local 

infrastructure 
• cultural heritage values 

 

RRG, BB, L, 
AC, LW, SF, 
MF 

MANAGEMENT OF WATER WITHIN THE ICON SITE 

New flow 
management 
structures 

Develop structures at: 
• Webster’s Lagoon (LI) 
• Horseshoe Lagoon (WI) 
• Lake Wallawalla (LI) 

 
Feasibility investigation and 
conceptual design for structures 
at: 
• Stoney Crossing (MI) 
• Lindsay River (LI) 
• Breached Dam (MI) 
• Wallpolla Creek (WI) 

 
 

Operate according to 
operating rules developed for 
the structure. This may be at 
regulated flow, or when the 
site receives inflows from the 
Murray. 

As per the 
Operating Plan.  

Potential risks and or 
benefits to: 
• salinity 
• irrigation users 
• recreation/local 

infrastructure 
• cultural heritage values 

 
Managed in accordance 
with EMP for construction 
of the structures.  
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Management Action Description Flow Trigger Timing Other Issues Targets  

Watering 
projects/floodplain 
irrigation 

Watering at approximately 20 
sites on Lindsay, Mulcra and 
Wallpolla Island, in Autumn and 
Spring 2006, depending on 
availability of funding and water. 

Pumping to be undertaken 
during artificially prolonged 
dry periods, or in areas of the 
floodplain unable to be 
influenced by other 
management options.  
 

All year 
depending on 
severity of threat. 
Optimum period 
to water July- 
February 

  

Wetland 
management 

Construct and operate wetland 
management structures at:  
• Horseshoe Lagoon 
• Webster’s Lagoon 
• Lake Wallawalla 
 
Pump water to top up wetlands 
like Horseshoe Lagoon, and 
inundate areas like the Lily 
Ponds, and the large lagoon on 
Mulcra Island.  
 

Operate wetland 
management structures as 
per operational plan.  
 
Top up and fill selected 
wetlands (via pumping and 
weir raising) as per existing 
operating rules and ecological 
objectives.  

As per the 
operating plan.  

  

Operation of 
existing structures 

Current structures don’t have 
the capacity to be manipulated, 
they include:  
• Fixed crest weir on 

Mullaroo Creek 
• Ford and culvert at 

Windmill Point, near 
Lindsay River 

• Levee Bank on inlet to the 
Lindsay River 

• Culverts and road 
embankment at Lake 
Wallawalla. 

 

 NA   

 
 




