River Murray deliverability
shortfall mitigation
measures
A description of measures potentially
available to mitigate delivery shortfall
October 2021

Published by the Murray–Darling Basin Authority
MDBA publication no: 46/1
ISBN (online): 978-1-922396-78-5

GPO Box 1801, Canberra ACT 2601

1800 230 067

engagement@mdba.gov.au

mdba.gov.au

© Murray–Darling Basin Authority 2021
Ownership of intellectual property rights
With the exception of the Commonwealth Coat of Arms, the MDBA logo, trademarks and any exempt
photographs and graphics (these are identified), this publication is provided under a Creative Commons
Attribution 4.0 licence. (https://creativecommons.org/licenses/by/4.0)
The Australian Government acting through the Murray–Darling Basin Authority has exercised due care and skill in preparing
and compiling the information and data in this publication. Notwithstanding, the Murray–Darling Basin Authority, its
employees and advisers disclaim all liability, including liability for negligence and for any loss, damage, injury, expense or
cost incurred by any person as a result of accessing, using or relying upon any of the information or data in this publication
to the maximum extent permitted by law.
The Murray‒Darling Basin Authority’s preference is that you attribute this publication (and any Murray‒Darling Basin
Authority material sourced from it) using the following wording within your work:
Cataloguing data
Title: River Murray deliverability shortfall mitigation measures, Murray‒Darling Basin Authority Canberra, 2021. CC BY 4.0
Accessibility
The Murray‒Darling Basin Authority makes its documents and information available in accessible formats. On some
occasions the highly technical nature of the document means that we cannot make some sections fully accessible. If you
encounter accessibility problems or the document is in a format that you cannot access, please contact us.
Acknowledgement of the Traditional Owners of the Murray–Darling Basin
The Murray−Darling Basin Authority pays respect to the Traditional Owners and their Nations of the Murray−Darling Basin.
We acknowledge their deep cultural, social, environmental, spiritual and economic connection to their lands and waters.
The guidance and support received from the Murray Lower Darling Rivers Indigenous Nations, the Northern Basin
Aboriginal Nations and our many Traditional Owner friends and colleagues is very much valued and appreciated.
Aboriginal people should be aware that this publication may contain images, names or quotations of deceased persons.

Murray–Darling Basin Authority

River Murray deliverability shortfall mitigation measures

ii

About this document
This document has been prepared to support the River Murray Shortfall Response Plan which
coordinates the response to a shortfall by the separate jurisdictions, including monitoring the risk of
shortfall and steps taken to mitigate
This is a living document and will be updated at least annually or as River Operations are adjusted
and infrastructure upgrades and changes come into effect.
The document summarises more detailed information contained in the River Operations Procedures
Manuals as a go to for a stock take of potentially available measures when certain alert levels are
triggered. It should be noted that assessment of river conditions and flows are done as part of daily
river operations.
The purpose of this document is to describe what potential measures may be available and the issues
that need to be considered if one or a combination of measures is to be applied to mitigate shortfall.
The focus is on operational measures to assist River Operators in the event of a shortfall.

List of abbreviations
Abbreviation

Definition

AHD

Australian Height Datum

BOC

(River Murray system) Basin Officials Committee

CEWH

Commonwealth Environmental Water Holder

cm

centimetres

CPWG

Capacity Policy Working Group

D&S

Domestic and Stock (Water Customers or Users)

DO

Dissolved Oxygen, usually measured in milligrams per Litre

EC

Electrical Conductivity, measure of salinity, usually in milli- or micro-Siemens per
centimetre

EDRM

(MDBA) Executive Director River Management

GMW

Goulburn–Murray Water

GL

Gigalitres

FSL

Full Supply Level

IVT

Inter Valley Transfers
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Abbreviation

Definition

km

kilometres

LMW

Lower Murray Water

m

metres

ML

Megalitres

ML/d

Megalitres per day

MDB

Murray–Darling Basin

MDBA

Murray–Darling Basin Authority

MIL

Murray Irrigation Area

NSW

New South Wales

NSW OEH

New South Wales Office of the Environmental Water Holder

RMS

River Murray system

SA Water

South Australia Water

TIA

Torrumbarry Irrigation Area

Trim no.

Document reference number in Content Manager (Filing System)

SCA

State Constructing Authority

SO&O

Specific Objectives and Outcomes (in Objectives and Outcomes for River Operations in
the River Murray system)

VEWH

Victorian Environmental Water Holder

VMMS

Victorian Mid Murray Storages (Lake Boga, Lake Charm, Kangaroo Lake and Kow Swamp)

WLWG

Water Liaison Working Group

YMC

Yarrawonga Main Channel
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1 Introduction
This document has been prepared to support the River Murray Shortfall Response Plan which defines
how a shortfall is managed for the River Murray system (Figure 1) and provides a framework for the
response to a shortfall by the separate jurisdictions.
The River Murray system (shown in pink) showing the major storages, weirs and barrages

Figure 1 The River Murray system (shown in pink) showing the major storages, weirs and barrages

1.1 Purpose of this report
The purpose of this report is to describe the mitigation measures that may be applied to prevent a
shortfall or reduce the magnitude and or duration of such an event.
This report should be read in conjunction with the River Murray Shortfall Response Plan.
This report and the Shortfall Response Plan are part of a suite of documents which examine, explain
and provide guidance for action on the issue of shortfall in the River Murray system, particularly the
Lower Connected Basin between the Barmah Choke and the South Australian Border, and what steps
are proposed to manage this risk.
Additional information can be accessed at Deliverability Risk in the River Murray system | MurrayDarling Basin Authority (mdba.gov.au).
The River Murray Shortfall Response Plan is also complemented by each of the Jurisdictions’
Response Plans that guide communications with water users licensed by that jurisdiction, outline
what steps are taken to restrict water take in the event of a shortfall if required and how the
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restrictions are shared by the licensed water users, how compliance will be achieved and how
restrictions are deescalated following a shortfall event.
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2 Background
2.1 Operations – Business as usual
The Murray–Darling Basin Agreement’s Basin Officials Committee provides each water year the
Objectives and outcomes for river operations in the River Murray system to guide River Operations.
Essentially, river operations are carried out efficiently to maximise State water availability, meet
system demands and avoid a shortfall, whilst having regard for the environment and recreational
water use. Operations are carried out to benefit all water users, be they cultural, environmental,
recreational or consumptive.
Water delivery for consumptive users is carried out in a way to ensure that quantitative demands can
be met wherever possible but neither New South Wales or Victoria guarantee water levels in weir
pools or rivers. This means that it is prudent for users to manage their risk by implementing
strategies to enable extraction from a range of levels.
All river operations carry some risk. Planning is dependent on forecasts of rainfall, temperature and
irrigation demands, with long travel times between major supply points and delivery locations.
Operations require a balanced approach to meet system demands whilst minimising the risk of any
adverse impacts.
Routine operations aim to manage the system within the bounds of acceptable risk and impact and
importantly achieving the Objectives and Outcomes for River Operations in the River Murray system.
Ideally, this allows adequate time to inform water users of likely changes in flow and water levels and
ample time to implement measures to avoid potential detrimental impacts achieved by working
closely and jointly with State agencies.

2.2 Operations – Risk of shortfall
Some of the measures described in this report used to mitigate shortfalls during periods of elevated
risk can be part of routine river operations. When used in a way to specifically address the need to
supply water quickly to a particular reach, the measures are applied more quickly and therefore with
less than usual notice to water users than would be the case under routine operations.
For example, weir pools have traditionally been used to maintain relatively constant water levels to
facilitate access to water and navigation of vessels. Drawdown of weir pools were generally only
carried out for maintenance purposes and then during the off season for irrigation.
More recently a greater degree of variation in water level has been introduced to alleviate
environmental and structural problems observed due to constant water levels. The weir pool
variability program sets out the planned variations to achieve improved ecological outcomes
including the necessary communications to all potentially affected stakeholders.
Weir pool drawdown as a response to shortfall differs in that it is used as a gap fill measure to allow
for water to be supplied from further afield.
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The need to act quickly means that changes in the regulated system such as flow rates and water
level may occur at greater than usual rates than what would usually be the case under regulated flow
conditions.
The need for rapid response also results in a shortened timeframe to inform users of potential
impacts.
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3 Potentially available measures
The measures described in this report are used to mitigate the risk of not being able to deliver water
allocations to water users in the lower Murray when they need to use them. This can come about in
2 ways:
•

•

Delivery shortfalls – these occur when actual water use is higher than it was forecast to be
when river water was released from the Hume and Dartmouth storages, weeks earlier, to
meet the forecast needs for irrigation and environmental water. This is commonly caused by
an unexpected spike in irrigation demands, and evaporation from the river due to prolonged
heatwave conditions.
System shortfalls – in these shortfalls, the combined capacity of the system is unable to
supply all downstream requirements over the full season. As a result, storage levels in Lake
Victoria may fall too low to meet requirements at the South Australian border, as defined in
the Murray–Darling Basin Agreement, at the same time as all upstream requirements. In
these cases, water use below the Barmah Choke (including environmental water use) may
need to be rationed to shepherd water down the Murray to deliver South Australia’s
Entitlement flow as set out under the Murray–Darling Basin Agreement (i.e. in a manner that
maximises overall reliability for New South Wales/Victorian entitlement holders). This issue is
made worse when water is unable to be delivered from Menindee Lakes storages to meet
downstream demands.

There is therefore a need to be able to essentially mine water from the system nearer to the location
of peaking demand to provide a buffer until releases from upstream can be supplied.
The range of possible measures are described briefly below and summarised Table 1 in and their
locations are shown in Figure 2. Unless specifically mentioned these mitigation measures are
generally applicable to both delivery and system shortfalls.

Murray–Darling Basin Authority

River Murray deliverability shortfall mitigation measures

5

Figure 2 Location of weir pools, lakes and possible IVT Supplies for use in Mitigating Shortfalls
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3.1 Weir Pool variability
The Weir Pools on the River Murray from Torrumbarry to the South Australian Border represent
potential water sources to supply the areas of greatest concern in a timely manner.
The former practice of maintaining the weir pools at Full Supply Level (FSL) throughout the year has
been replaced with more variability to improve the ecological condition of the system. This means
that the ability to release water from any given weir pool will depend on its level at the time, the
potential impact the release would have on its operating strategy and the users of the structure.
These are outlined in detail for each weir in Section 4.

3.2 National channel diversion and Victorian Mid Murray
storages
The Victorian Mid Murray Storages of Kow Swamp, Lake Boga, Lake Charm and Kangaroo Lake also
have the potential to contribute water to the River Murray system in a timely manner.
This can be achieved by
•
•
•

A release or water from one or more of the storages
A reduction in diversion from the River Murray to the National Channel
A combination of the above.

Details of how these options might apply are set out in Section 5.

3.3 Inter Valley Trade
In the event of a shortfall, the option of calling for increase flows from the tributaries (Murrumbidgee
and Goulburn systems) could be considered.
The time response of these is expected to be larger than the other options, and typically requests for
Inter Valley Trade (IVT) water are placed weeks in advance.
Despite these limitations the potential for some contribution could be considered as part of an
overall response to a shortfall.
This is presented in Section 6.
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Table 1 Summary of options for mitigating shortfall

Measure

Level compared to Full
Supply Level (cm)

Potential Volume (GL)

Potential Flow Rate
(ML/day)

Travel time to Wakool
Junction under regulated
flow conditions

n/a

n/a

4,000

5 – 6 days

Requires discussion with Goulburn Murray Water. Can be used in isolation or
in harmony with releases from Victorian Mid Murray Storages

Lower Torrumbarry Weir
(Lock 26)

-15
-40*
-55
Weir removed

1.1
3.1
4.2
35.0

n/a

5 – 6 days

Fishway functionality impacted at -10 cm.
Capacity to reduce the pool level is dependent on the diversion rate targeted at
National Channel

Manipulate Euston Weir Level
(Lock 15)

+50**
+20*
-20*
-150**
Weir removed

7.1
2.8
4.0
17.7
34.0

n/a

n/a

Raising pool level > 20 cm above FSL will likely incur significantly higher losses as
water flows into Euston Lakes
Fishway functionality may be impacted depending on upstream & downstream
levels

Manipulate Mildura Weir Level
(Lock 11)

+10**
+5*
-25*
-200
Weir removed

0.8
0.4
2.3
12.6
34.0

n/a

n/a

Note: First LMW Pump Station to be affected is Red Cliff at 2.6 m drawdown.

Manipulate Wentworth Weir Level
(Lock 10)

+10*
-10*
-25*
Weir removed

1.4
1.4
2.8
47.0

n/a

n/a

During periods of no flow in the Darling River, Wentworth Weir Pool represents
the only water source for irrigators on lower Darling arm of the weir pool.
Fishway functionality may be impacted depending on upstream & downstream
levels
Merbein Irrigation District pumps begin to be impacted at 1 m drawdown

Manipulate Kulnine Weir Level
(Lock 9)

+25**
+10*
-20*
-40**

3.7
1.5
3.0
5.8

n/a

n/a

Lake Cullulleraine pump, servicing the Millewa Waterworks District, loses access
when pool level reduces beyond 10 cm below FSL.
Fishway functionality may be impacted depending on upstream & downstream
levels

Manipulate Wangumma Weir Level
(Lock 8)

+30**
+10*
-30

1.4
0.5
1.9

n/a

n/a

Flow into Potterwalkagee Creek ceases when pool level drops beyond 40 cm
below FSL
Fishway functionality may be impacted depending on upstream & downstream
levels

Manipulate Rufus River Weir Level
(Lock 7)

+20*
-10*
-60**

1.0
0.5
2.4

n/a

n/a

Raising the pool by 20 cm may slightly increase losses with water flowing into
the Lindsay River
60 cm below FSL can maintain a minimum flow of 600 ML/day in Mullaroo Creek
for ecological purposes
This can potentially be reduced to 90 cm below FSL for a short period while
maintaining a flow of 400 ML/day to Mullaroo Creek
Fishway functionality may be impacted depending on upstream & downstream
levels

Reduce Diversion to National Channel

Murray–Darling Basin Authority

Comments

River Murray deliverability shortfall mitigation measures

8

Measure

Level compared to Full
Supply Level (cm)

Potential Volume (GL)

Potential Flow Rate
(ML/day)

Travel time to Wakool
Junction under regulated
flow conditions

Comments

Transfer via MIL and Edward–Wakool

n/a

n/a

2,400

n/a

Request Release Kow Swamp

n/a

15.0

600

5 – 6 days

Salinity issues to be considered, slow fill rate means possibly one time use per
season. Maximum delivery rate 700 ML/day at Kerang Weir (100 ML/d is the
normal operational flow so the additional volume is limited to 600 ML/day)

Request Release Lake Charm

n/a

6.0

150

5 – 6 days

Slow fill rate means possibly one time use per season

Request Release Kangaroo Lake

n/a

6.0

610

5 – 6 days

Slow fill rate means possibly one time use per season

Request Release Lake Boga

n/a

21.0

500

5 – 6 days

Slow fill rate means possibly one time use per season,

Inter Valley Trade NSW

n/a

n/a

1,500

3 – 4 weeks

May be able to call pulse up to 3,000 ML/day. May be able to deliver from instream weirs and backfill from storages to reduce travel time

Inter Valley Trade VIC

n/a

n/a

1,100 – 3,000***

17 – 18 days

May be able to start from Goulburn Weir at lower rate which will arrive 2 – 3
days earlier

Used to reduce capacity pressure at Barmah Choke
Via Mulwala to Edward–Wakool escape, need to consider Werai Forest flooding
and Erosion issues downstream of Steven’s Weir, flow rate downstream of
Seven’s Weir

*Within normal operational range.
**Requirements for special approvals that may include State Constructing Authority, Water Liaison Working Group or Basin Officials Committee.
*** Lower figure is base flow rate, with planned pulses twice a year, the timing of which is determined during the season.
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4 Weir pool manipulation
Each weir pool’s operation is guided by a River Murray System Operations Manual and some weir
pools will also have an annual plan outlining proposed weir pool level manipulation for that year.
The Weir Pool Variability program is conducted in harmony between the pools and an estimate of
water use is carried out and recorded as a Technical Memorandum.
Similarly, when releases are made from weir pools to boost river flows as a mitigation measure
against the risk of shortfall, these releases can be done as part of a combined action across the series
of weir pools rather than drawing on one source only.

4.1 Summary of weir operation principles
Operating at Full Supply Level (FSL)
• Reduces salinity intrusion from surrounding groundwater
• Provides stable water supply level for irrigation channel offtakes and private diverters
• Maintain weirs at FSL (or even slightly above when permitted) during peak irrigation system
if high demands are predicted (so that sufficient water to account for conveyance and
irrigation demand).
Operating above FSL
• Weirs can be raised above FSL to help store water or re-regulate downstream flows or to
achieve environmental outcomes (Note – does not apply at Lock 26 Torrumbarry Weir).
• Raising above FSL can increase conveyance (evaporative and seepage of water to wetlands
and other low-lying areas)
• Raising above FSL might assist with environmental watering of wetlands connected to the
weir pool.
• Raising above FSL might impact on landholder access or recreational facilities (e.g. caravan
park at Wentworth)
Operating below FSL
• This might enable rain rejections or tributary inflows to be captured and re-regulated.
• Level might be reduced if wet weather is forecast
• Periodic lowering is used to provide a drying cycle for the benefit of fringing vegetation
connected to wetlands
• Operating below FSL might increase risks of saline groundwater flowing into the river
• Operating below FSL might cause impacts on boating (sandbars, access to wharves or
marinas, sills across side creeks, lagoons)
• Operation of irrigation pumps may be impacted by lower water levels
Considerations when raising or lowering a weir
• Access to water for irrigation offtakes and/or pumpers (This includes pumpers accessing
water directly off the weir pool and, also from connected creeks or lagoons that might have a
sill at the entrance)
• Any salinity impacts?
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•
•
•
•
•
•
•
•

Effects on adjacent wetlands?
Effects on boats and marinas?
Effects on river losses?
Any community events to consider?
Weather forecast and forecast upstream flows?
Downstream flow requirements?
Have landholders, irrigators or boat owners who might be affected, been contacted?
Is a media release required?

Stakeholder groups to be contacted when raising or lowering a weir
• Commonwealth Environmental Water Holder (CEWH)
• Department of Environment, Land, Water and Planning Victoria (DELWP)
• Goulburn–Murray Water (GMW)
• Landholders
• Local Catchment Management Authorities
• Local Councils
• Local Marinas
• Local Tourist Centres
• Lower Murray Water (LMW)
• Paddle Steamer and Houseboat Operators
• Maritime Safety Victoria
• New South Wales Maritime
• New South Wales Office of the Environmental Water Holder (NSW OEH)
• New South Wales Parks and Wildlife Service
• Parks Victoria
• Victorian Environmental Water Holder (VEWH)
• WaterNSW
• South Australia Water (if operating Lock 9, 8 or 7)
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4.2 Lock 26 Torrumbarry Weir
4.2.1 Background

Figure 3 Map of Torrumbarry and surrounding district

Torrumbarry Weir (Lock 26) is operated by Goulburn–Murray Water Torrumbarry Weir - Goulburn
Murray Water (g-mwater.com.au).
A primary objective of Torrumbarry Weir is to maintain a suitable pool level to allow gravity diversion
of water into the Torrumbarry Irrigation Area in Victoria via the National Channel.
Traditionally, 500 – 1,000 GL/year of water has been diverted to about 150,000 hectares of irrigated
land. Farming activities utilising irrigation include dairy farms, fat lambs, beef cattle, stone fruit,
grapes and vegetables. Torrumbarry Weir is also a significant regional tourism and recreational
facility.

4.2.2 Related minimum flow requirements
There is currently no allowance for a minimum flow requirement downstream of Torrumbarry Weir.
Specific Objective & Outcome (SO&O) 7 in the Objectives and Outcomes for River Operations in the
River Murray system for Swan Hill determines that the that the water level at Swan Hill should not
fall significantly below 0.6 m local gauge height, unless the local community has been appropriately
consulted.
The Loddon River Catchment contribution will affect this and need to be considered.
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4.2.3 Effects to be considered
Releases from Torrumbarry Weir Pool need to be made in consideration of local impacts, the
minimum flow requirements at Swan Hill (achieved by an approximate release of 1,600 ML/day) and
the required diversion to National Channel.
Table 2 Torrumbarry Weir (Lock 26) Capacity Table

Australian Height
Datum (m)

Storage (ML)

Drawdown (m)

Yield (ML)

Comments

86.10

37,193

FSL

0

Design Full Supply Level.
This level must not be
exceeded.

86.00

36,425

0.1

768

Fishway operation starts to
be affected.
River navigation at Echuca
starts to be affected under
low flow conditions.

85.70

34,134

0.4

3,059

Larger house boats can no
longer pass over the sill
between Deep Creek and
main channel. There are
about 40–50 houseboats
involved. Deep Creek is
about 10–12 km upstream of
the weir.

85.60

33,374

0.5

3,819

Private Diversions from
Cameron’s Creek
(Anabranch) adversely
affected.

85.00

28,830

1.1

8,363

Fishway sill level. Flow in
fishway ceases.

84.30

23,637

1.8

13,556

Vessels drawing greater than
1.1 m cannot use the lock
from the upstream.

83.60

19,137

2.5

18,056

n/a

Additional comments:
1. There is a large tourism industry in the Echuca Moama area. For Torrumbarry Weir
pool levels greater than 85.0 m, the water level at Echuca during low flows is
dependent on both the Torrumbarry Weir pool level and river flows. For weir pool
levels less than 85.0 m, the water level at Echuca is almost always dependent on river
flows only.
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2. Varying water levels may affect the operation and efficiency of irrigation pumps which
are extracting water from the weir pool.
Action list for weir pool lowering to 40 cm below FSL:
• Report the planned lowering in the weekly report (MDBA)
• Inform Goulburn Murray Water (MDBA)
• Inform Marinas (GMW)
• Inform Landholders on Weir Pool (GMW)
Action list for weir pool lowering greater than 40 cm:
• Seek approval from Executive Director River Management MDBA
• Liaise with Goulburn–Murray Water (MDBA)
• Issue media release (MDBA)
• Contact the following groups
o Marinas, Caravan Parks and Boat Operators
o Landholders and Irrigators on Weir Pool
o Councils
o Murray River Council
o WaterNSW
o New South Wales Maritime
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4.3 Lock 15 Euston Weir
4.3.1 Background

Figure 4 Map of Euston Weir and Euston Lakes

Euston Weir (Lock 15) is operated and maintained by WaterNSW under the direction of the MDBA
Lock and Weir 15 - (robinvaleeuston.com).
Water is pumped from the Euston Weir pool to supply the Robinvale Irrigation District in Victoria and
private diverters in Victoria and New South Wales. Irrigated industries include viticulture and
horticulture. The other major purpose of the weir pool is to provide urban water to Robinvale and
Euston.
At Full Supply Level, the weir pool storage volume is about 37 GL (including the water stored in
Euston Lakes.
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The weir pool is popular for water-based recreational pursuits, with the Robinvale water ski race held
on the weir pool in March each year.

4.3.2 Related minimum flow requirements
The Objectives and Outcomes for River Operations in the River Murray system currently does not give
any minimum flow requirements Euston Weir.

4.3.3 Effects to be considered
Table 3 Euston Weir Pool (Lock 15) Variation Likely Impacts

Australian Height
Datum (m)

Comments

48.10

Requires special approval from MDBA Executive Director River Management.

47.80

This weir pool level causes no known problems.

47.60 FSL

Normal pool level.

47.40

Lower limit to normal operating range.

46.10

Seek special approval from MDBA Executive Director River Management.

Raising the weir pool level
Following completion of upgrade works in 2013, pool level can be raised 20 cm above FSL
without MDBA Executive Director River Management (EDRM) approval. Raising the pool level
more than 20 cm above FSL requires approval from EDRM.
In July 2014, precedent was set when EDRM approved raising the water level at Euston Weir to
40 cm above FSL (Trim no.: D14/25493). On this occasion the raising occurred during
unregulated flows and so the associated loss did not require accounting.
In 2015, the weir pool was successfully raised 60cm above FSL for the environmental benefit of
surrounding creeks and lakes during regulated flow conditions. Determination and accounting of the
modelled conveyance associated with raising the pool was required.
Action list for weir pool raising greater than 20 cm above FSL:
• Seek approval from Executive Director River Management (MDBA)
• Liaise with Lower Murray Water, WaterNSW and New South Wales Office of Water (MDBA)
• Ensure riparian landholders and houseboat operators who are significantly affected are
informed
• Contact Local Councils
• Issue media release and include in weekly report.
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Lowering the weir pool level
The water level in Euston Weir can be partially lowered during the irrigation season to boost the
downstream flow and help meet peak demands downstream, while still meeting demand for water
from the weir pool itself.
During dry periods within the irrigation season the pool can be partially drawn down, and then, when
a cool period (and associated reduction in demand for irrigation water) or a rain rejection occurs, the
weir pool can be raised back to Full Supply Level.
As a guide, the weir pool can be lowered by about 20–30 cm, depending on the time of year and river
flows. Some of the potential impacts of lowering the weir pool are listed below. In recent years, the
rate of lowering during the irrigation season has been restricted to about 2–3 cm/day to minimise
impacts on river pumpers.
Also, from time to time, the weir pool is fully lowered for short periods, for maintenance or
construction requirements.
Some of the pumping sites that can be affected by lowering the weir pool are:
•
•

•

•
•

Ruel Lagoon: For drawdowns exceeding 1 m, the inlet to the lagoon will cease to flow.
Approximately 100 ML will remain in the lagoon.
Euston Lakes: Taila Creek feeds both Dry Lake and Lake Benanee. Water ceases to flow along
Taila Ck at about 0.7 m below FSL. (Note: a temporary blockbank and regulator were installed
on Taila Creek in December 2007, so that Euston Lakes could be isolated from the weir pool.
This structure was subsequently removed in late 2009.) Water ceases to flow into Lake
Benanee (from Dry Lake) at about 0.5 m below FSL.
Bonyaricall Creek: Drawdowns exceeding 0.6 m are below the cease to flow level for the
entrance of the creek, however as of October 2020 all diverters are being supplied from the
river, and the remaining D&S customers have alternate supplies if required.
Lower Murray Water (Robinvale Irrigation pumps): have advised that drawdowns in excess
of 1 m will impact pumps.
Euston town pumps (New South Wales side): The maximum drawdown which can be
theoretically tolerated by these pumps is 1.4 m.

Table 4 Cease to flow levels for major pumping sites at Euston

Site

Weir pool level (m AHD)

Drawdown

Robinvale Irrigation District Pumps

46.6

1m

Ruel Lagoon

46.6

1m

The Cut

46.6

1m

Taila Ck

46.9

0.7 m

Lake Benanee

47.1

0.5 m
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Effects on boating
• Robinvale River race: This race is held annually on the long weekend in March, and can
generate income from tourism. Optimal conditions for the race to proceed is for the weir
pool to be at Full Supply Level.
• Boating access: The 3 boat ramps are affected by drawdowns exceeding 0.4 m.
• Navigability: The Cut (channel in the Murray which short cuts Bumbang Island) would cease
to flow at 46.6 m, or a 1 m drawdown.
• Mooring: Some houseboats are moored in the Cut and might require moving to new mooring
sites. Houseboats get stuck in the mud at drawdown of 20 cm and require moving to the
main channel before this level is reached.
Action list for weir pool lowering of up to 30 cm
• Inform Lower Murray Water, and WaterNSW
• Ensure any irrigators who might be affected are informed.
Action list for weir pool lowering greater than 30 cm
• Seek approval from Executive Director River Management MDBA
• Liaise with Lower Murray Water, WaterNSW and New South Wales Office of Water
• Contact Local Councils
• Issue media release
• Ensure all Landholders and houseboat operators who might be affected are informed
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4.4 Lock 11 Mildura Weir
4.4.1 Background
Goulburn–Murray Water operates and maintains Mildura Weir (Lock 11) under the direction of the
Murray–Darling Basin Authority Mildura Weir - Goulburn Murray Water (g-mwater.com.au).
Mildura Weir (Lock and Weir 11) is located at Mildura, in the Sunraysia district of north-western
Victoria. It is 878 km upstream of the Murray Mouth and 1,350 km downstream of Hume Dam.
Construction of Mildura Weir commenced in August 1923 and was completed in 1927.
The purpose of Mildura Weir is to hold a steady elevated water level for irrigation, domestic and
stock and town supply diversions and navigation. The weir pool is also used for recreational and
tourism activities, particularly riverboat cruising and house boating.
One of the major annual tourism events in Mildura is the ‘Mildura 100’ Easter Ski Race. This event,
held over the Easter weekend, injects a large amount of money into the accommodation and retail
sectors of the local economy.
Lock 11 operators maintain daily communication with operators at Lock 15 (Euston) upstream, and
Lock 10 (Wentworth) downstream, to provide each other with daily data, any alterations to the weir,
and to ensure that river operations are coordinated.

4.4.2 Related minimum flow requirements
The weir pool is normally maintained close to Full Supply Level (34.40 m AHD) within a range of
+ or -5 cm in order to maintain the water level in Mildura Weir to facilitate water extraction for
irrigation, town water supplies and stock and domestic supplies.
This is also to facilitate safe boating and recreational activities in Mildura Weir as well as to maintain
the pool level sufficiently high to reduce any salinity impacts.
A target weir pool level that exceeds the above range requires special approval from Executive
Director River Management of MDBA, liaison with Goulburn–Murray Water and public notification.
Similarly, lowering pool below the normal level of range of operations, a media release is to be
issued. Hire Boat operators with moorings on shallow banks in the weir start to have difficulty
operating outside the range of normal operations and entry into Bruce’s Bend Marina becomes
restricted.
The target for meeting minimum flow for riparian and water quality requirements in the River
Murray upstream of its junction with the Darling River is 800 ML/day.
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4.4.3 Effects to be considered
Table 5 Mildura Weir Pool (Lock 11) Variation Likely Impacts

Australian Height
Datum (m)

Comments

34.50

Surcharging to 10 cm requires special approval from the MDBA Executive
Director River Management.

34.45

Weir pool surcharged 0.05 m above full supply level.
This weir pool level causes no known problems and is routinely carried out
prior to weekends.

34.40 FSL

Normal pool level.

34.15

Lower limit to normal operating range.

34.10

Seek special approval from the MDBA Executive Director River Management,
liaise with GMW prior to drawdowns below this level in addition to media
release.
Hire Boat moorings and entry into Bruce’s Bend Marina restricted

LMW have advised that their pump stations in the region do not begin to be affected until a
drawdown to 31.81 m occurs (Red Cliffs Pump Station). This is outside the likely range of draw downs
for shortfall mitigation purposes.
If drawdown is necessary, the drawdown rate is normally limited to about 300 mm per day. A more
rapid drawdown can be used to reduce the duration of the drawdown and hence reduce salinity
impacts.
There are no limits to the operational filling rate.
The duration of weir pool drawdowns at Mildura is kept to the minimum possible because it causes a
very significant increase in salinity.
Managing the increase in salt concentration: Data from previous drawdowns indicates that the
increase in salt concentration is dependent on the average flow passing Mildura during the
drawdown (the river water dilutes the saline groundwater that seeps into the weir pool). The total
salt load is dependent on the length of the drawdown and the antecedent groundwater conditions.
If there are low flows during the re-filling stage, it will take longer to reach FSL which results in higher
loads of salty groundwater seeping into the river. To achieve a more rapid re-fill, a pulse of water can
be released from Lake Mulwala to assist with the refilling and reduce the peak salt concentrations.
Managing Increased Irrigation Diversion on Weekends
Diversions from the River Murray between Euston Weir and Mildura tend to be higher on the
weekend than during the week due to the availability of cheaper electricity. Therefore, during
periods of fully regulated flow, there is an increased probability of the flow passing Mildura Weir
being lower than acceptable immediately following a weekend if no compensating operations made.
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Operations that can be undertaken to reduce the risk of the flow passing Mildura Weir being lower
than acceptable include:
•
•

increasing the pool level slightly above Full Supply Level prior to the weekend, or
releasing additional flow from Euston approximately 3 days preceding a weekend.

Minimum flow upstream of Darling junction
The downstream water level is influenced by the Wentworth Weir pool level, so the rate of rise and
fall is largely controlled by the Wentworth Operators.
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4.5 Lock 10 Wentworth Weir
4.5.1 Background
WaterNSW operates and maintains Wentworth Weir under the direction of the Murray–Darling
Basin Authority.
Lock & Weir 10 at Wentworth is situated 825 km upstream of the Murray Mouth. The weir was
completed in 1929. It is located about 500 m downstream of the junction of the Murray and Darling
Rivers. At Full Supply Level, the influence of Wentworth Weir extends upstream to Mildura Weir on
the Murray (a distance of 53 km), and about 60 km up the lower Darling. Likewise, the influence of
Weir 9 (Kulnine Weir) extends upstream to the base of Wentworth Weir (a distance of 63 km).
Wentworth Weir consists of a stop log weir and a lock chamber for the passage of boats. The weir
has two sections, a fixed pier sluice section and a removable navigable (Nav) pass section.
The main purposes of the Wentworth Weir are to maintain a suitable pool level to facilitate pumping
for irrigation, town water and stock and domestic supplies, assist navigation between the Murray
Mouth and Mildura, regulate flows passing downstream to Lake Victoria and South Australia and
facilitate recreational activities.

4.5.2 Related minimum flow requirements
The Objectives and Outcomes for River Operations in the River Murray system contains the following
guidance for operations of Lock 10:

8.1. Minimum River Murray contribution to flow over Weir and Lock 10 –
Wentworth Weir
(a) Purpose
To maintain minimum River Murray contribution to flows over Wentworth Weir that balances the
conservation of water (O&O Sub clause 4(2)) with the protection of key ecological attributes and
ecosystem functions (O&O Sub clause 4(5)) in the reach between Euston and Wentworth Weirs.
(b) Specific Objective
Minimum River Murray contribution to flows over Wentworth Weir to maintain water quality and
contribute to the protection of key ecological attributes and ecosystem functions in the River
Murray between Euston and Wentworth Weirs.
(c) Specific Outcome
In regulating River Murray flows, the Authority will not plan to fall below contribution flow targets
over Wentworth Weir.
(d) Interpretation
The Committee advises that the Authority should continue to target a contribution of flow from
the River Murray over Wentworth Weir of at least 700 ML/day.
Authority for adjustment to rates of release from the Wentworth Weir rests with the MDBA.
The weir pool is normally maintained close to Full Supply Level (30.80 m AHD) within a range of
+ or -10 cm. This allows river pumpers to access water, and also assists boating activities.
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The following limits also need to be considered:
1. Maximum operational head differential is 3.30 m, and with this head difference, upper pool
level is not to exceed 30.80 m AHD
2. Maximum operational head differential can be increased up to 3.60 m subject to specified
increased surveillance.

4.5.3 Effects to be considered
Lock 10 operators maintain daily communication with Lock 11 (Mildura) operators upstream, and
Lock 9 (Kulnine) operators downstream, to provide each other with the daily data, any alterations to
the weir, and to ensure that river operations are coordinated.
MDBA operators provide instructions to Lock 10 operators, as required. This includes a phone call,
followed up by a written confirmation.
If the operation of the weir is likely to move outside normal operating ranges or breach any of the
operating guidelines, the MDBA Executive Director, River Management, and the WaterNSW asset
manager should be informed.
If changes in weir pool levels or flows might affect river pumpers, boat operators or any activities
adjacent to the river, the MDBA operators should issue a media release. The Lock 10 operators might
also be able to directly contact affected river users (e.g. caravan park owners or house boat
operators)
Time of travel under regulated flow
Downstream to:
• Lock 9

< 1 day

Upstream on the lower Darling from:
• Menindee Lakes (Weir 32) ~ 8 to 14 days (depending on flowrate)
• Burtundy
~ 1 to 3 days (depending on flowrate)
Upstream on the Murray from:
• Mildura Weir
• •
• •
• •

< ½ day
Euston Weir
Boundary Bend
Wakool Junction

4 to 5 days
6 to 8 days
12 to 13 days

Coordinating Flow Alterations at Weirs 9, 10 and 11
The response time for changes in regulated flow from Mildura Weir to Wentworth Weir is less
than 12 hours since the Wentworth Weir pool extends up to the Mildura Weir. For this
reason, the daily flow alterations at Wentworth generally mimic those undertaken at Mildura.
Likewise, the travel time from Wentworth downstream to Weir 9 is 1 day or less (the Weir 9
upstream pool extends up to Wentworth Weir, so any alterations at Wentworth Weir will
affect operations at Weir 9 on the same day).
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Table 6 Wentworth Weir pool (Lock 10) level variation likely impacts

Australian Height
Datum (m)

Comments

30.90

Weir pool surcharged 0.10 m above full supply level.
This weir pool level causes no known problems.
Higher water levels can cause problems with boat moorings in Tuckers
Creek and also inundates some areas in the local caravan park.

30.80 FSL

Normal pool level.

30.70

Lower limit to normal operating range.

30.60

Some problems with boat moorings in Tuckers Creek and some irrigators
are affected.

30.50

Renders Tuckers Creek boat moorings useless and many irrigators are
affected.

30.40

As above, and in addition irrigators at the top end of the weir pool along
the Darling River are also affected (for example Ellerslie).

29.80

Merbein Irrigation District pumps begin to be impacted

Additional comments:
•

•
•

In trials during the past few years it has been found that operating within 0.10 m above or
below full supply level is suitable for all river users. However, variation more than this causes
problems for irrigators and boat operators.
Varying weir pool levels may affect pump operation and efficiency.
Lowering the weir pool may cause a rise in salinity.

Navigation
River operations are required to provide adequate water depth for navigation immediately
downstream of locks at all times, except during very dry periods. This is generally taken to require a
depth of water as is sufficient for navigation of vessels drawing 1.4 m of water except under periods
of special accounting.
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4.6 Lock 9 Kulnine Weir
4.6.1 Background

Figure 5 Location of Lock 9 Kulnine Weir

Kulnine Weir is operated by SA Water on behalf of the MDBA Department for Environment and
Water | Locks, weirs and storages.
Lock and Weir 9 (Kulnine Weir) is on the New South Wales/Victorian side of the border with South
Australia, immediately upstream of Lake Victoria (and 765 km upstream of the Murray Mouth). At
Full Supply Level, the influence of the Lock 9 weir pool can extend upstream to Wentworth Weir (a
distance of 63 km). The weir raises the water level high enough to allow gravity diversion to Lake
Victoria via the Frenchmans Creek offtake, which is about 9 km upstream of the weir.
The weir was completed in 1926.

4.6.2 Related minimum flow requirements
There is currently no specified minimum flow requirement given by the River Murray System
Objectives and Outcomes for Lock 9. River Operations use a minimum flow of 500 ML/day to provide
for riparian and water quality requirements.
The MDBA must also maintain a depth of water as is sufficient for navigation of vessels drawing
1.4 m of water except under periods of special accounting, as is the case for all locks except for
Torrumbarry and Euston.
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4.6.3 Effects to be considered
Table 7 Kulnine Weir pool (Lock 9) level variation likely impacts

Australian Comments
Height
Datum
(m)
27.64

Considered upper allowable limit. At 27.67 m AHD flood runners near the weir commence to
flow and would cause erosion. Otherwise the structural limit is the top of the structure less
freeboard for rail beams, or 27.7m AHD.

27.50

Weir pool surcharged 0.10 m above full supply level.
This weir pool level causes no known problems.

27.40

Normal pool level.

27.30

Considered lower allowable limit. Lake Cullulleraine Water Supply is currently affected below
this level. Once SDLAM Project is completed this will be lower.

Below
27.30

Consider head difference to Lock 10 (permissible limit normally 3.3 m).

n/a

Contact the Mallee CMA, Lower Murray Water, WaterNSW and issue a statement in weekly
report and possibly issue a media release.

n/a

Also note that if lowering Lock 9 more than 50 cm below FSL, an assessment of acidification risks
of upstream wetlands might be required.

Any restrictions to the operation of the Lake Cullulleraine water supply system would also need to be assessed.
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4.7 Lock 8 Wangumma Weir
4.7.1 Background
Kulnine Weir is operated by SA Water on behalf of the MDBA Department for Environment and
Water | Locks, weirs and storages.
Lock and Weir 8 (Wangumma Weir) is on the New South Wales/Victorian side of the border with
South Australia, 726 km upstream of the Murray Mouth and 39 km downstream of Lock and Weir 9.
At Full Supply Level the weir pool extends up to the base of Weir 9. The weir was completed in 1935.
Potterwalkagee Creek. The Living Murray Works and Measures Program has built a set of regulators
to assist with the watering of this system. Water is delivered by raising the water level in Lock 8.
Water flows into the Potterwalkagee Creek via the Upper Potterwalkagee Creek Regulator
(commence to flow is at around 40–50cm above FSL) and the Stoney Creek Regulator (default
position is open providing a base flow at FSL). A regulator at the lower end of the creek allows water
to be pooled across the surrounding forest. In the spring of 2015, the lock 8 pool level was raised up
to 80 cm above FSL without regulating the lower landscape structure and no significant erosion
issues were observed.

4.7.2 Related minimum flow requirements
There is currently no specified minimum flow requirement given by the River Murray System
Objectives and outcomes for Lock 8. River Operations use a minimum flow of 500 ML/Day at Lock 9
to provide for riparian and water quality requirements.
The MDBA must also maintain a depth of water as is sufficient for navigation of vessels drawing 1.4
m of water except under periods of special accounting, as is the case for all locks except for
Torrumbarry and Euston.
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4.7.3 Effects to be considered
Table 8 Wangumma Weir pool (Lock 8) level variation likely impacts

Australian
Height
Datum (m)

Comments

25.75

Considered to be the current allowable limit for raising.

25.15

Considered current upper operational limit.
Water level should not be allowed to exceed 25.15 m AHD (or 55cm above FSL)
without the following special conditions being satisfied:
1. The structural integrity of the weir is not compromised or put at risk.
2. If necessary, sandbags or other techniques are applied to ensure there is no
potential for water to pond against the left abutment of the weir.
3. Water will not bypass the weir along nearby flood runners
4. Approval has been granted by the MDBA Executive Director, River
Management.

24.90

Weir pool surcharged 0.30 m above full supply level.
This weir pool level causes no known problems.

24.60 FSL

Normal pool level.

24.30

Lower limit to normal operating range.

Below
24.10

Assessment of acidification risks of upstream wetlands might be required.

23.60

Considered to be the current allowable lowering limit.

n/a

Contact the Mallee CMA, Lower Murray Water, WaterNSW, and issue a statement in
weekly report and possibly issue a media release.
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4.8 Lock 7 Rufus River Weir
4.8.1 Background
Rufus River Weir is operated by SA Water on behalf of the MDBA Department for Environment and
Water | Locks, weirs and storages.
Lock and Weir 7 (Rufus River) is on the New South Wales/Victorian side of the border with South
Australia, 697 km upstream of the Murray Mouth and 29 km downstream of Lock and Weir 8. At
Full Supply Level the weir pool extends up to the base of Weir 8. The weir was completed in
1934.
The offtake to Mullaroo Creek is immediately upstream of the weir. The flow along Mullaroo Creek is
controlled by the water level in the weir pool and under regulated conditions is normally in the range
of 200 to 800 ML/day. The water passing down Mullaroo Creek flows into the Lindsay River which
rejoins the Murray near the South Australian border, upstream of Lock 6.

4.8.2 Related minimum flow requirements
A portion of the Mullaroo Creek flow is accounted as the ‘Lindsay River loss allowance’ and supplies a
small number of Victorian irrigators along the Lindsay River. The remainder of the flow forms part of
the ‘entitlement flow to South Australia’.
The delivery of water via Mullaroo Creek has created an artificially fast flowing environment that
provides excellent habitat and recruitment opportunities for native fish such as Murray Cod.
The Mallee CMA have recently requested that MDBA operates to a target minimum flow of 600
ML/day in Mullaroo Creek to protect the Murray Cod population. The minimum Lock 7 pool level to
achieve this is 60 cm below FSL.
There is no minimum flow specified for Lock 7. Given that Rufus River joins the Murray immediately
downstream of the weir, the minimum flow should coincide with flow over Lock 7 plus the flow from
Rufus River.
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4.8.3 Effects to be considered
Table 9 Rufus River Weir pool (Lock 7) level variation likely impacts

Australian
Height
Datum
(m)

Comments

22.67

Considered current upper allowable limit of weir.

22.20

Weir pool surcharged 0.10 m above full supply level.
This weir pool level causes no known problems.

22.10 FSL

Normal pool level.

21.50

Lower limit to normal operating range. Provides flow in Mullaroo Creek of 600 ML/day which
has been requested as minimum flow target by Mallee CMA to protect Murray Cod
population.

21.30

Considered current allowable limit for lowering of weir.

21.20

Provides flow in Mullaroo Creek of 400 ML/day and has been used previously with the
request for minimum target above being current practice.

Below
21.20

Contact the Mallee CMA, Lower Murray Water, WaterNSW and issue a statement in weekly
report and possibly issue a media release.
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5 Transfers via the Murray
Irrigation Limited and Edward–
Wakool Systems
Transferring water through the Murray Irrigation Limited (MIL) or Edward–Wakool Systems does not
result in quicker water delivery to the main areas of concern due to travel times and system
constrains so is unlikely to assist in alleviating delivery shortfall however use of these escapes can
reduce pressure on other parts of the system and contribute to meeting system demands.
There are jurisdictional and commercial considerations that also need to be considered as the MIL
system is privately owned and operated by Murray Irrigation Limited and the Edward–Wakool
System is operated by WaterNSW.

5.1 Measures to maintain flow within channel capacity
at the Barmah Choke
There are a number of ways to overcome the Barmah Choke capacity constraint in addition to
measures discussed elsewhere. These are discussed below.
1. Up to 2,400 ML/day can be passed via the Mulwala Canal to the Edward–Wakool system and
back to the Murray. This flow capacity is not always fully available for use depending on
internal system demands.
2. Small volumes can sometimes be passed from the Mulwala Canal to Billabong Creek via the
Finley and Wakool escapes.
3. Flows up to 2,500 ML/day can be passed via the Gulf Regulator into the Barmah Forest and
via Smith’s Creek and Barmah Lake back to the Murray below the Choke. This route has
environmental drawbacks, cuts access in the forest and incurs losses, so it is normally used
from September to November only, depending on environmental considerations at these
times.
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Figure 6 Schematic Diagram of the MIL and Edward–Wakool Systems
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6 Reduction of national channel
diversions and access water
from Victorian Mid-Murray
storages
6.1 Background
The lakes within the Torrumbarry Irrigation Area (TIA) have historically been used to harvest water
from the River Murray to maximise the amount of water available to Victorian entitlement holders.
This water was used to meet demands within the TIA. When the Victorian Mid Murray Storages
(VMMS) were established, Lake Boga was included in the supply system to supply downstream
Victorian Murray entitlements and defined the storages in the VMMS as Lake Boga, Kow Swamp,
Kangaroo Lake and Lake Charm (see Figure 7 for schematic). At that time, amendments to the
Victorian Murray bulk entitlements introduced an obligation on GMW to ensure the VMMS are
operated to maximise their water harvesting capability for Victorian Murray entitlements subject to
specified operating arrangements. The operating and maintenance costs of the storages are covered
by Victorian Murray entitlement holders and operational losses debited from Victoria’s share of
Murray resources.

Figure 7 Schematic representation of the Torrumbarry Irrigation Area with Victorian Mid-Murray Storages and main
watercourses highlighted

Each year an Annual Operating Plan is developed for the VMMS by GMW in accordance with the bulk
entitlement. This plan outlines what range the storages will operate in and when water will be
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returned to the Murray under a range of seasonal conditions. It considers flood operations,
environmental water requirements of the VMMS and any other relevant matters.
In most years, River Murray flows in excess of Victoria’s requirements during winter and spring are
diverted at the National Channel and harvested into the VMMS. Water is first harvested into Kow
Swamp which can be done at rates of up 3,000 ML/d, meaning that water can be harvested at high
flow rates for short periods if the opportunity arises. This can occur at any time of year if there is
capacity in Kow Swamp to do so. Once in Kow Swamp, water can be routed through to the other 3
storages. It can take up to 3 months to fill Lake Boga as the channel capacity into the storage is only
about 250 ML/d. If flows are high enough in the River Murray, water can be fed via gravity from the
Little Murray River into Lake Boga. In years when the opportunities to harvest water from excess
flows in the River Murray are limited, regulated water can be used to raise the storages to their
target levels. This is to ensure the storages have water available to help meet delivery requirements,
particularly if there was a risk of a shortfall, in the River Murray.
Demand in the TIA has reduced over the last 20 years due to water recovery for the environment as
well as a movement of water to horticultural developments further downstream. Irrigation delivery
over the summer months has reduced significantly. Most of the irrigation occurs in spring and
autumn. Table 10 shows the monthly net Torrumbarry diversion in GL prior to the VMMS
establishment and the last 5 years in the January to May months. The average net diversion has
reduced by 43% and 42% for January and February compared to 29% and 12% for March and April.
The large reduction in May diversions is likely to be partly due to the introduction of carryover
Table 10 Net Torrumbarry diversions pre and post VMMS establishment (GL)

Season

January

February

March

April

May

2002/03

88.9

64.0

65.2

38.8

0.0

2003/04

95.6

75.5

98.3

67.3

19.4

2004/05

91.9

48.0

110.0

82.2

17.5

2005/06

107.2

89.9

118.0

84.6

0.0

2006/07

43.7

40.9

54.6

34.1

6.0

2002/03 to 2006/07 average

85.5

63.7

89.2

61.4

8.6

2015/16

51.2

32.2

71.6

66.0

0.0

2016/17

52.9

41.7

83.3

65.9

5.0

2017/18

50.8

44.1

87.1

57.4

0.0

2018/19

56.1

41.6

47.7

44.6

0.0

2019/20

33.4

25.2

27.9

34.8

0.9

2015/16 to 2019/20 average

48.9

37.0

63.5

53.7

1.2

Percentage reduction between periods

43%

42%

29%

12%

86%
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6.2 Return flow options
Water held in the VMMS can be used to meet internal demand in Torrumbarry or provide additional
flow into the River Murray at a time when it is needed by entitlement holders. Water is held in the
storages until demand in the Murray increases and there is a need to utilise the stored resource to
either reduce the diversions from the River Murray or return water to the River Murray to increase
the volume available for use below the return flow points.
In January 2018 demand in the Murray was very high and almost caused a delivery shortfall. Water
held in the VMMS contributed to the response to help avoid a shortfall. The following actions were
taken to provide additional flows to the Murray:
•
•

Diversion at the National Channel was reduced by 200 ML/d and 100 ML/d was passed via
the 6/7 outfall to the Little Murray River.
Water from Lake Boga returns commenced at 100 ML/d and then increased to 200 ML/d
after assessing the impact of increased salinity in the Murray.

These contributions provided about 500 ML/d for the Murray over a period over about 2 weeks.
Water in Kow Swamp was used to meet internal TIA demand allowing diversions from the National
Channel to reduce instead of returning water via Pyramid Creek.
Table 11 is from the VMMS Annual Operating Plan (2019) and shows the operating ranges and
maximum discharge capacity. The rate of outflow from Lake Boga is to be confirmed as sand build up
on the upstream side of the regulator, weed growth and a low grade of the outfall channel has
restricted the ability to return water to the Little Murray River.
Table 11 Volume and inflow and outflow information for VMMS

Storages

Kow Swamp

Lake Charm

Kangaroo Lake

Lake Boga

Maximum Capacity
(ML)

51,800

21,970

34,360

37,700

Maximum Operating
Level
(m AHD)

83.13

73.92

73.90

69.50

Minimum Operating
Level
(m AHD)

82.501
82.282

72.7

73.12

67.00

Minimum Operating
Volume
(ML)

35,7901
30,7502

15,880

26,570

15,381

Active Storages
Volume
(ML)

21,050

6,090

7,840

20,907

Maximum inflow
(ML/day)

3,000

0–300

750

250–1,000
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Storages
Maximum discharge
(ML/day)
1 Minimum

2 Minimum

Kow Swamp

Lake Charm

Kangaroo Lake

Lake Boga

600

150 (Pumps)

610

500

level for releases from No 2 channel
required for irrigator access; Kow Swamp can be drained via Pyramid Creek

While the total active volume in the VMMS at capacity is about 56,000 ML, not all of this can be
returned to the River Murray. Most of the active volume in Lake Boga (21,000 ML) could be utilised
to meet River Murray demands once the outlet issues are rectified. About 15,000 ML can be used
from Kow Swamp while still maintaining supply to the No 2 channel. A further 6,000 ML is available in
Kangaroo and 6,000 ML in Lake Charm without compromising internal TIA water supplies. This totals
48,000 ML. In addition to the actions taken in January 2018, a further 900 ML/d could be returned
from Kow Swamp via Pyramid Creek taking the total contribution to about 1,400 ML/d.
When VMMS water has been used to meet lower Murray demands, refilling may not be possible for
some time if demand in the Murray remains high, particularly Boga due to the long time it takes to
fill. It isn’t feasible to harvest water via the National Channel and pass it through to the VMMS as it
takes too long and would mean more water is extracted from the River Murray. Taking water to refill
the VMMS may contribute to a system shortfall as less water would reach Lake Victoria.

6.3 Management considerations and issues
The ability to utilise the water in the VMMS is limited to the maximum active volume. The opportunity to
return water to meet downstream demands can in some cases only be done once per season or gradually
over a longer period. The storages within the VMMS that contribute to internal TIA demands need to hold
sufficient water to continue supply during autumn which is one of the peak demand periods.
There are significant cultural sites at Kow Swamp that are exposed to wetting and drying cycles as
the storage level fluctuates. Changes to the operating strategy at Kow Swamp may be required to
address these concerns. GMW is continuing to work with the Land and On Water Management
Group to further understand these issues.
Lake Boga is a popular recreational site and concerns have been raised about declining water levels
over the January holiday period. After taking into consideration the VMMS objectives in Victorian
Murray bulk entitlements, where possible returns have been delayed until February. A yacht regatta
is held at the lake in the Easter long weekend which can’t go ahead if water levels are too low. While
there is some flexibility in when returns to the Murray occur, these concerns should not restrict
returning water when needed to avoid a shortfall.
The impact of water with high salinity levels (~1,750 EC) from Lake Boga on the Little Murray River
and the River Murray can limit flow rates from the storage. The main concern is the impact on the
town supply for Swan Hill and diverters from the Little Murray River downstream of the Lake Boga
outfall. Over time with more flushing of the storage, salinity levels are expected to reduce.
Management of the VMMS has been influenced by environmental water delivery in recent years.
Levels at Kow Swamp have been held higher to provide flows into Pyramid Creek through winter and
this has meant less water has been returned when needed in the Murray. Flows through winter have
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contributed to Lake Victoria levels so the water has not been lost but it does increase Victoria’s share
of Lake Victoria and contributes to a higher risk of internal or physical spill there. It is more efficient
to return the water through summer and autumn to offset Hume releases. Levels in Lake Kangaroo
were held higher to facilitate delivery to Lake Cullen after the irrigation season ended. This use of the
storages aligns with the intention as the water is being used to meet a specific demand.
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7 Inter Valley Trade
As part of the stocktake of potentially available measures, water from tributaries should be
considered. Liaison with WaterNSW and Goulburn–Murray Water will be required to establish any
potential releases that may be requested.

7.1 Murrumbidgee
The Murrumbidgee River is almost 1,600 km long and is an important tributary of the River Murray.
The river supports irrigated agriculture, particularly in the MIA areas around Griffith and Leeton, the
Coleambally District, Hay and the Lowbidgee Irrigation District around Maude and Redbank Weirs.
The river contributes around 14% on average of the flows in the Murray–Darling Basin, and the
catchment also takes part in Inter Valley Trade (IVT) of water with the Murray Valley catchment.
The Murrumbidgee River joins the River Murray at Boundary Bend approximately 0.5 days
downstream of Wakool Junction and 2 days upstream of Euston Weir.

Figure 8 Map of the Murrumbidgee Catchment
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Table 12 Murrumbidgee River travel times and assets

Location

Storage Days to
(ML)
Murray
Junction

Potential impacts

Gundagai
(Murrumbidgee Tumut
Junction)

n/a

24

Lake Burrinjuck to Gundagai – 2 days
Blowering Dam to Gundagai – 1 day

Berembed Weir

3,380

20

Level usually maintained for irrigation offtakes/creeks

Yanco Weir

n/a

19

Level usually maintained for irrigation offtakes/creeks

Gogeldrie Weir

4,470

17

Level usually maintained for irrigation offtakes/creeks

Tombullen Off-river
Storage

11,290

14

Shallow storage prone to Blue Green Algae Blooms
– usually used for short term storage only so
availability will depend on antecedent conditions.

Hay Weir

12,890

10

n/a

Maude Weir

4,700

7

n/a

Redbank Weir

5,500

4

n/a

Balranald Weir

4,700

0

n/a

There may be opportunity to call a pulse of up to 3,000 ML/day depending on timing and availability.
The travel times to deliver water from Burrinjuck or Blowering Dams are outside the time frame of
what would be useful in the event of a delivery shortfall, however there may be the opportunity to
request delivery from in-stream weirs and backfill from storages to reduce travel time. The expected
maximum delivery rate for this type of delivery would be in order of approximately 1,500 ML/day.
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7.2 Goulburn, Campaspe and Loddon Rivers
The Goulburn River is a major tributary that enters the River Murray from Victoria upstream of
Echuca. The Campaspe and Loddon Rivers are smaller tributaries that enter the River Murray near
Echuca and Kerang respectively. Under regulated conditions without trade, the inflow from the
Goulburn River to the Murray is quite small, with a minimum flow requirement of 350 ML/day in
November to June and 400 ML/day in July to October. However, under flood conditions, the inflows
from the Goulburn River can be very significant, particularly since they enter the river downstream of
the Barmah Choke (and hence are not dissipated in the Barmah–Millewa Forest).
Transfers of water from the Goulburn and Campaspe Rivers, as a result of inter-valley trade, can also
supply water to the Murray. Transfers from the Goulburn can be delivered either via Goulburn River
or via East Goulburn Main Channel into Lower Broken Creek.

Figure 9 Location of the Victorian Tributary Catchments

7.2.1 Inter-valley Transfers (IVT)
Transfers of water from the Goulburn and Campaspe catchments, as a result of inter-valley trade,
supply water to the Murray. This has historically been delivered in the warmer months. However,
due to sustained high unseasonal flows damaging the health of the lower Goulburn River, Victoria
introduced trade and operating rules that limit trade to the volumes that can be delivered within
ecological tolerances. Delivery of Goulburn IVT is required to supply demands in the Murray created
by the trade of water from the Goulburn and Campaspe catchments. It can be used to support
shortfall management in the lower Murray when there is IVT available and deliveries are within
operating limits.
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Goulburn IVT is generally delivered via McCoy’s Bridge (Goulburn River) and smaller volumes at
Rice’s Weir (Lower Broken Creek). Additionally, small volumes are also delivered via Rochester
(Campaspe River.
When Goulburn IVT is delivered, it is in addition to the minimum flow requirement. In other
words, if 500 ML/day of IVT is to be delivered at McCoy’s Bridge in December, the total flow
would be 850 ML/day (350 ML/day of minimum flow and 500 ML/day of IVT).
Goulburn IVT is planned to be delivered in accordance with an operating plan. MDBA and GMW
review proposed deliveries throughout the season and vary in accordance with the plan as needed.
MDBA place orders for delivery with GMW for bulk volumes of IVT. Rates of flow, and the split in
deliveries between McCoys Bridge, Rice’s Weir and Rochester are determined by GMW. IVT at
McCoy’s Bridge is generally supplied from Lake Eildon, and therefore can take up to 9 days to be
delivered to the Murray River.
A recent review of the operating rules of the lower Goulburn has resulted in the development of a
proposal to supply water from the Goulburn in the way tabulated below. This would preclude
releasing larger volumes to mitigate a shortfall.
Table 13 Monthly flow associated with the interim (for 2021/2022 water year) operating rules using a design pulse with a
peak flow of 6,000 ML/day (and 3,000 ML/Day*)

Month

Number
of Days

Pulse

Baseflow
(average
ML/day)

Baseflow
Volume
(total
ML)

Pulse volume
(total ML)

Total volume (ML)

July

31

No

1,100

34,100

0

34,100

August

31

No

1,100

34,100

0

34,100

September

30

No

1,100

33,000

0

33,000

October

31

No

1,100

34,100

0

34,100

November

30

No

1,100

33,000

0

33,000

December

31

Yes

1,100

34,100

35,400 (12,900*)

69,500 (47,000*)

January

31

No

1,100

34,100

11,800 (4,300*)

45,900 (38,400*)

February

28

Yes

1,100

30,800

23,600 (8,600*)

54,400 (39,400*)

March

31

No

1,100

34,100

35,400 (12,900*)

69,500 (47,000*)

April

30

No

1,100

33,000

0

33,000

May

31

No

1,100

34,100

0

34,100

June

30

No

1,100

33,000

0

33,000

Note: this is the total flow, including the minimum flows in the lower Goulburn River at McCoy’s Bridge gauging
station, excluding environmental release events outside of the November to April period.
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More information can be obtained at Interim Goulburn to Murray trade rules introduced from 1 July
2021 - Water Register

7.2.2 Using the Broken Creek to bypass Barmah Choke
During periods of high demand downstream of the Barmah Choke, it is possible to transfer small
amounts of water around the Choke by diverting water along Yarrawonga Main Channel (YMC) and
into Lower Broken Creek via a series of irrigation escapes when there is spare capacity.
The system is often run quite tight and there can be periods where irrigation orders are higher than
anticipated which results in relatively low flows at Rice’s Weir, and therefore less Murray bypass
flows entering back into the Murray. If this occurs, the MDBA duty operator contacts GMW and asks
the GMW ordering staff to put on more flow into Lower Broken Creek to increase the flow rate at
Rice’s Weir at the end of the system (to the extent possible by channel constraints). Note that this
also has environmental benefits, as the CMA typically like to have a minimum flow of 250 ML/d
passing Rices Weir throughout the irrigation system to limit azolla growth and potential low dissolved
oxygen (DO) issues.
If the Choke is running at capacity and there is a high risk of shortfall, commencing flows in the
Broken Creek escapes would increase buffering capacity unless it is already used to deliver
environmental water in case spare capacity may be utilised to add to buffering of the system.
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Office locations – First Nations Country
Adelaide – Kaurna
Canberra – Ngunnawal
Goondiwindi – Bigambul
Griffith – Wiradjuri
Mildura – Latji Latji
Murray Bridge – Ngarrindjeri
Toowoomba – Jarowair and Wakka Wakka
Wodonga – Dhudhuroa

mdba.gov.au

1800 230 067

engagement@mdba.gov.au

