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The River Murray

The River Murray is Australia’s largest regulated water supply system, supplying around 4,000 GL of water entitlement, 
valued at more than $20B, to water consumers and environmental water holders in New South Wales, South Australia, 
and Victoria.

Barmah-Millewa reach

The Barmah-Millewa reach is a naturally occurring narrow section of the River Murray where it flows through the 
Barmah-Millewa Forest, between Tocumwal in NSW and Barmah in Victoria. The reach is an important area for First 
Nations and also a Ramsar listed wetland.

The width of the Murray main channel in the Barmah-Millewa reach naturally declines from 120m at Tocumwal to 40m 
below Picnic Point. As a consequence of this narrowing and a decrease in depth, this section of river has the lowest 
flow capacity of any stretch of the River Murray.

Flow capacity is reducing

To prevent unseasonal flooding in the Barmah-Millewa Forest, the river is operated over summer to a maximum height 
of 2.6m at Picnic Point to manage flows within the river channel bank. 

The flows through the reach are managed through releases from Yarrawonga weir. Over the past 30 years, the 
flow capacity through the reach has reduced from approximately 11,300 ML/day to 9,200 ML/day downstream of 
Yarrawonga. This means around 20% less water can flow through the reach in summer.

A ‘slug’ of sand is accumulating

Independent experts in fluvial geomorphology, stream management and river research have been working to 
determine the cause of the decline in flow capacity of the reach.

The studies have found that a combination of factors such as historic land clearing, gold mining, desnagging, and 
river regulation means there is now a very large quantity of sand accumulating in the reach: over 4 metres deep in 
some places. It is estimated that there is more than 20 million cubic metres between Picnic Point and Yarrawonga 
Weir, this equates to around 13 Melbourne Cricket Grounds full of sand. The sand is accumulating in this already 
narrow section of the river and impacting the amount of water that can flow through. 

Without intervention, the capacity of the reach will continue to decline as sand accumulates, which poses a 
significant risk for delivering water entitlements. It is expected the sand will further damage the river ecology, impact 
cultural sites, and reduce access to recreational sites.



Undertaking a Feasibility Study 

The Murray–Darling Basin Ministerial Council has initiated a study to investigate options to maintain and, if possible, 
restore the amount of water that can flow through the Barmah-Millewa reach. 

Funded through the National Water Grid Fund, the Barmah-Millewa Feasibility Study will examine the potential benefits, 
costs, policy implications, and risks of the options, both individually and in combinations. 

The feasibility study will: 

•     only consider maintaining or reinstating historical flow capacity (not the provision of additional capacity) 

•     not consider providing additional capacity for water trade from upstream to downstream of the  
Barmah-Millewa reach.

The six options being examined are: 

•     river works to stabilise banks and reduce degradation to prevent further losses into the Barmah-Millewa Forest

•     selectively removing the sand from key locations in the reach 

•     making changes to timing and source of water transfers to Tar-Ru (Lake Victoria)

•     optimisation of the Murray Irrigation Limited channel system to enhance the delivery of water to bypass the  
Barmah-Millewa reach 

•     using existing or new infrastructure in Victoria to bypass the Barmah-Millewa reach or mitigate the risk of  
delivery shortfalls 

•     assessing the potential to transfer Snowy releases to the Murrumbidgee River for delivery to the River Murray. 
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How are the options being assessed?

The six options are each being investigated to confirm how they might contribute to sustaining the capacity of flow 
to below the Barmah-Millewa reach. The six individual options are expected to contribute to different outcomes and 
will have specific factors which need to be considered. Achieving the full range of benefits sought by this project will 
require several of the options (or ‘suites of options’) to be considered together.

The feasibility study is using a six-step process to assess the six individual options, combine them into logical suites, then 
to assess the relative merits of these suites. 
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Feasibility Study

Step One: Define the objectives Define the problem and key objectives for the BMFS project

Step Three: Detailed scoping of options
 Identify potential flow range and reliability for each option. Undertake 

feasibility-level engineering and ecology reviews.

Step Five: Combine the options into suites
 Group the options into suites based on the assessments to achieve 

alternate flow scenarios.

Step Two: Define the flow scenarios
Define the scenarios and assumptions on which the  

options will be assessed

Step Four: Assessing the options
 Assess each of the options against several criteria to determine their 

relative contribution to the project objectives

Step Six: Assess the suites  Assess how well the suites of options perform 
 relative to the project objectives. 

We are 
here



Insights from stakeholders and community 

The team have begun discussing the BMFS with stakeholders across Government, Traditional Owners, technical 
specialists, landowners and interested community. Across a variety of online and in person engagements, each 
stakeholder has been able to provide the team with valuable insights whether technical, cultural, practical, or 
environmental in nature

What are the outputs of the study?

The feasibility study is expected to be published in 
December 2022. It is expected to include:

•     A Final Study Report, which will detail the six options, 
the integrated suites, their relative performance 
for contributing to the project objectives, and key 
considerations if further stages are to progress. A short 
summary of the report will also be made available

•     An Options Summary Report, describing in more 
detail each of the six individual options, their scope of 
investigation, key findings to date, and potential next 
stages

•     Technical Reports, providing detailed assessments of 
each of the six options.

The study will be provided to the Murray–Darling Basin Ministerial Council to help decide on a preferred option or group of 
options and next steps. 

The BMFS will not provide recommendations. Its aim is to assess the validity of six potential options, in various combinations, 
so that governments can decide if they want to further explore any of these options.

The BMFS will be provided to the Murray–Darling Basin Ministerial Council 
for consideration
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Toowoomba, and regional engagement officers around the Basin.

The Barmah-Millewa Feasibility Study is funded through the National Water Grid Fund.
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Option 1: River Works

Overview

Riverbank erosion is an ongoing issue throughout the Barmah-Millewa reach. When the riverbank erodes, it is at risk 
of slumping, or breaking off in large sections into the river. This affects the local environment and has the potential 
to harm sites of cultural importance. It also means that water from the river can then flood the surrounding Barmah-
Millewa Forest. 

More than 40% of the riverbanks in the Barmah-Millewa reach are exhibiting accelerated erosion due to regulated 
flow patterns exacerbated by other factors such as boat wash and the deterioration of riparian vegetation.

Targeted erosion control works will contribute to maintaining and restoring flow capacity by remediating potential 
breakout points in the riverbank. These works will reduce the likelihood of flows spilling out of the river into the 
surrounding Barmah-Millewa Forest floodplain.
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Option 1: River Works

What is being done?

This option is already in development led by Water Infrastructure NSW and supported by the Murray–Darling Basin 
Authority with on-ground works planned to commence in late 2022. 

Feasibility studies have been completed to map and prioritise sections of the reach for bank works. 

Initially, work will focus on a 71-kilometre section of the River Murray where the riverbank is at the highest risk of  
erosion and in most need of remediation work. 

As sand is accumulating on the riverbed, these riverbank protection works are not a long-term solution to addressing 
the cause of increased erosion and higher water deliverability risks. Rather, the works are a short-term, interim  
measure designed to maintain water delivery to downstream users, protect cultural sites and the forest from flooding, 
and ensure the health of the river system.

Next steps

This program of work is anticipated to last for five years while other longer-term options to increase 
the amount of water through the Barmah-Millewa reach are investigated. 

After work is completed on the initial section, an additional 287 kilometres of the River Murray will 
be explored for targeted bank works.

Figure 8. Example of accelerated bank erosion in the Barmah-Millewa reach[1]
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1800 230 067 mdba.gov.auengagement@mdba.gov.au



Option 2: Sediment Management

Overview

A large amount of coarse sand, known as a ‘sand slug’, is moving down the River Murrayand accumulating in the 
Barmah-Millewa reach. This sand slug is currently estimated to be more than 20 million cubic metres in size. It is not a 
natural feature, but has resulted from a combination of land clearing, gold mining, desnagging and river regulation.

Continued sand accumulation will result in ongoing reductions to the amount of water that can flow through the 
reach, environmental degradation, and damage to culturally significant sites. Eventually the river may change its 
primary course as a result of the reducing capacity.

River Murray

River Murray
NEW SOUTH WALES

SOUTH 
AUSTRALIA

VICTORIA

Barmah

Tocumwal

Deniliquin

Goulburn River

Murrumbidgee River

Tumut River

Edward-Kolety 
River

Wakool 
River

Broken Creek

Darling-Baaka River

Hume 
Dam

Swan Hill

Mildura

Tar-Ru
 (Lake Victoria)

Barmah
-Millewa 

Forest

River Murray

N

Barmah-Millewa Forest

Towns

Barmah-Millewa reach

Option 1 – River Works

Option 2 – Sediment Management

Option 3 – Changes to timing of Tar-ru (Lake Victoria) transfers

Option 4 – Optimising the Murray Irrigation Limited System

Option 5 – Using Victorian infrastructure

Option 6 – Using Snowy Hydro

BARMAH-MILLEWA 
FEASIBILITY OPTIONS

River Murray

River Murray
NEW SOUTH WALES

SOUTH 
AUSTRALIA

VICTORIA

Barmah

Tocumwal

Deniliquin

Goulburn River

Murrumbidgee River

Tumut River

Edward-Kolety 
River

Wakool 
River

Broken Creek

Darling-Baaka River

Hume 
Dam

Swan Hill

Mildura

Tar-Ru
 (Lake Victoria)

Barmah
-Millewa 

Forest

River Murray

N

Barmah-Millewa Forest

Towns

Barmah-Millewa reach

Option 1 – River Works

Option 2 – Sediment Management

Option 3 – Changes to timing of Tar-ru (Lake Victoria) transfers

Option 4 – Optimising the Murray Irrigation Limited System

Option 5 – Using Victorian infrastructure

Option 6 – Using Snowy Hydro

BARMAH-MILLEWA 
FEASIBILITY OPTIONS



Stage 1: Sediment Investigation findings

Option 2: Sediment Management

What is being done?

The objective of the sediment management project is to maintain or, where possible, restore the river flow capacity 
in the Barmah-Millewa reach by removing sand. The initial investigations indicates that targeted sand removal is the 
preferred method of management with possible reuse of the reclaimed sand.

The project is investigating the selective removal of sand to manage the sediment slug and limit its impact. 
The investigation will consider the benefits and limitations of a range of options to remove the sand against 
important values held by Traditional Owners and local communities to make sure that any recommendations are 
environmentally, culturally and socially acceptable.

Initial investigations suggest that extraction of sand could be targeted either at the upper section of the reach, to 
prevent further sand moving downstream, and / or downstream of Picnic Point, where a third of the channel is now 
filled with sand.

Next steps

Stage 2 of this project is currently underway to develop sand removal options and is due to be 
completed by the end of 2022.

The study is investigating a sediment management program to assess the technical feasibility of 
sand removal and identify the environmental, cultural, economic and social impacts. This will lead 
to the preparation of a final options report for the project. The final options report would identify  
the preferred option, and would then proceed to business case development if approved by the 
Murray–Darling Basin Officials Committee.

Further development of this option would require significant community consultation. Any sand 
removal has the potential to impact National Parks and Ramsar listed wetlands in an area of major 
cultural and social value to Traditional Owners and local communities. 

Connect With Us

The MDBA has offices in Adelaide, Albury–Wodonga, Canberra, Goondiwindi, Griffith, Mildura, Murray Bridge, 
Toowoomba, and regional engagement officers around the Basin.
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Option 3: Changes to timing of  
Tar-ru (Lake Victoria) transfers

Overview

Tar-Ru (Lake Victoria) in far south-west New South Wales is a key water storage site that plays an important role in in 
the management of water supply and quality to South Australia. 

Tar-Ru can be filled from either unregulated River Murray tributary flows, which are high in winter and spring, or by 
transferring water from Lake Hume. The preferred approach is to maximise the use of unregulated tributary flows to fill 
Tar-Ru rather than by transferring water from Lake Hume.

In recent years, reduced tributary inflows, declining capacity at the Barmah-Millewa reach, and no discernable 
change in timing of demand have meant that Tar-Ru has frequently not been filled to its target level by summer. 
Where there is insufficient water in Tar-Ru to meet South Australia’s entitlement flows in summer, transfers must be 
delivered from Hume Dam through the Barmah-Millea reach. These transfers compete for river capacity with the 
delivery of water to other users, increasing the potential for shortfall risks.
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What is being done?

Studies are being undertaken to investigate whether Hume to Tar-Ru transfers could, in some select years, be shifted 
from the January – April period to winter/spring without undue third-party impacts. 

Stage 1 of this review involved a scoping study and was recently completed. The recommendation of Stage 1 is to 
develop a risk-based decision framework for Tar-Ru operations and transfers. The framework would provide guidance 
for making decisions on the source, timing, and volume of the filling of Tar-Ru, to balance the risks of:

•    resource loss incurred by Victoria and NSW if there is a lost opportunity to harvest unregulated flows

•    system shortfalls for water users

•    deliverability constraints within the Barmah-Millewa reach.

In addition to being a key water storage on the River Murray, Tar-Ru is an immensely significant First Nations’ site. For 
the past 25 years, the MDBA, three state governments, Traditional Owners, local landholders and community members 
have worked together to manage these dual roles of Tar-Ru. Any future decisions about operational changes to Tar-
Ru will take into account the needs of Traditional Owners and the community.

Next steps

Stage 2 of this project may involve the development of the risk-based framework for informing  
Tar-Ru transfer decisions.

This stage would involve the development of a fit-for-purpose hydrology model, a review of water 
resource management policies and procedures that influence Tar-Ru operations, the development 
of the framework, reporting, engagement and communications.

It is expected that these works would take 2-3 years to develop

Option 3: Changes to timing of  
Tar-ru (Lake Victoria) transfers

Connect With Us

The MDBA has offices in Adelaide, Albury–Wodonga, Canberra, Goondiwindi, Griffith, Mildura, Murray Bridge, 
Toowoomba, and regional engagement officers around the Basin.

The Barmah-Millewa Feasibility Study is funded through the National Water Grid Fund.

1800 230 067 mdba.gov.auengagement@mdba.gov.au



River Murray

River Murray
NEW SOUTH WALES

SOUTH 
AUSTRALIA

VICTORIA

Barmah

Tocumwal

Deniliquin

Goulburn River

Murrumbidgee River

Tumut River

Edward-Kolety 
River

Wakool 
River

Broken Creek

Darling-Baaka River

Hume 
Dam

Swan Hill

Mildura

Tar-Ru
 (Lake Victoria)

Barmah
-Millewa 

Forest

River Murray

N

Barmah-Millewa Forest

Towns

Barmah-Millewa reach

Option 1 – River Works

Option 2 – Sediment Management

Option 3 – Changes to timing of Tar-ru (Lake Victoria) transfers

Option 4 – Optimising the Murray Irrigation Limited System

Option 5 – Using Victorian infrastructure

Option 6 – Using Snowy Hydro

BARMAH-MILLEWA 
FEASIBILITY OPTIONS

Option 4: Optimising the existing 
Murray Irrigation Limited system

Overview

This option proposes irrigation channel infrastructure works within the Murray Irrigation Limited (MIL) area to increase the 
capacity to deliver bypass flows around the Barmah-Millewa reach. The option builds upon the long-standing practice 
of using MIL’s infrastructure for bypass flows and explores opportunities to leverage the infrastructure for improving 
deliveries of environmental water within the Edward-Kolety river system.

MIL’s channel network diverts irrigation water from the River Murray at Lake Mulwala and delivers it to properties across 
the southern Riverina and Edward Kolety-Wakool system. Channel escapes are located at the lower end of the channel 
system at key points to allow excess irrigation water to be released, protecting the system from overtopping, and 
allowing water levels in the channel network to be drawn down for maintenance. Some of MIL’s channel escapes are 
also used to deliver water into the river system. 

Water released through these escape points can flow back to the River Murray. This means that water could be diverted 
around the Barmah-Millewa reach and return to the river using MIL channels. There is an opportunity to enhance these 
deliveries by utilising spare delivery capacity within the network supported by targeted infrastructure upgrades.
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What is being done?

This option looks at ways to enhance the use of MIL’s infrastructure to move water around the reach in summer 
and autumn. The option will explore whether existing surplus capacity within the system can be used with minimal, 
additional works. However, some options will include expanding small sections of channels, updating or adding 
regulators and escapes, and also extending channels. 

This option is in the early stages of development and there are multiple overlapping projects being considered 
for using MIL infrastructure. Identifying the ways that this option can work with the other proposed projects will be 
important to its development.

Option 4: Optimising the existing 
Murray Irrigation Limited system

Next steps

An options study is currently underway and is due to be completed by December 2022.  
The aim is to understand the potential options, scope of work, expected benefits, costs and risks. 

The study will focus on: 

•     identifying outfall options and escape points within the MIL channel network 

•     determining ecologically acceptable flows for the receiving waterways

•     assessing the overall potential of transferring water via the MIL network as an integrated option.

Community consultation, particularly with Traditional Owners, will be key to further development of 
this option.
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Option 5: Options for delivery 
through Victorian infrastructure
Overview

This option looks at proposals to use existing and new infrastructure in Victoria to reduce the risk of system and delivery 
shortfalls in the River Murray system. 

There are a range of potential Victorian infrastructure works that could be used to either move water around the 
Barmah-Millewa reach or to store water to meet downstream demands. Some of these potential options have been 
considered in previous studies at feasibility or pre-feasibility levels of investigation. Other proposals have had very 
limited prior investigation.

This option will identify and explore in more detail potential proposals in Victoria to move water 
around the reach.
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What is being done?

A pre-feasibility investigation is underway to identify and evaluate potentially viable proposals.

This involves collating an extensive of potential proposals, a high-level assessment to determine those that warrant 
further investigation, a more detailed assessment of those shortlisted options, and providing practical considerations 
for these options including next stages of development if they are further investigated including community 
consultation particularly with Traditional Owners.

Option 5: Options for delivery 
through Victorian infrastructure

Next steps

The study will focus on three categories of proposed works: 

•     storage options, involving existing or new storages downstream of the reach to assist in 
managing delivery shortfall risks

•     bypass options, involving the transfer of water from above to below the reach by using existing 
or new infrastructure to assist with managing capacity and delivery shortfall risks

•     Goulburn-system options, which would supplement water that flows through the reach with 
alternative, ecologically sustainable options for supplying Goulburn water to the Murray. 

An options study is currently underway and is due to be completed by December 2022. This aim  
is to understand the potentially viable options, their work scope, and the expected benefits, costs, 
and risks. 

An example of a Victorian option 
under consideration. This option 
considers the enhanced use 
of the Murray Valley irrigation 
area outfalls into Broken Creek, 
and will consider the ecological 
tolerances of the creek
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Option 6: Use of Snowy Hydro  
to transfer Murray Release  
to the Murrumbidgee
Overview

The Snowy Hydro scheme provides water to the Murray and Murrumbidgee River systems. The scheme is designed to 
vary the amount of water delivered to each of the river systems. 

This option proposes the transfer of some Snowy Scheme releases from the River Murray to the Murrumbidgee River. 
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What is being done?

A feasibility study is being undertaken for this option. This study involves a desktop assessment of the scope and 
feasibility of this option. 

The feasibility study will identify the changes to existing management arrangements that would be required to 
implement inter-valley transfers through the Snowy Scheme and the impacts of the changes proposed to support 
Murray delivery risk management.

The study will consider:

•    whether the Murrumbidgee system could support an increase in water without exceeding ecological tolerances

•     the options for transferring water via the Snowy Scheme, and any changes to existing management arrangements 
that are required any financial impacts on Snowy Hydro Ltd

•    the ability to meet water demands upstream where the Murrumbidgee River meets the River Murray.

Option 6: Use of Snowy Hydro  
to transfer Murray Release  
to the Murrumbidgee

Next steps

The feasibility study is currently underway and is due to be completed in 2022.

The feasibility study will identify potential next stages of investigation if further development of this 
option is to be pursued, such as hydrologic modelling, financial assessment of the reduced electricity 
production, and environmental impacts.
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