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Executive summary 
The MDBA operates the River Murray System on behalf of the Victorian, NSW and South Australian 
governments in accordance with the Murray Darling Basin Agreement (the Agreement). The 
Agreement requires that each year the Basin Officials Committee (the Committee) approve the 
“Objectives and Outcomes for River Operations in the River Murray System” document (the O&O). 
The O&O defines how the River Murray System should be operated and is published on the MBDA 
website. The O&O identifies that the MDBA will prepare an annual report summarising the 
operations of the River Murray System and its performance against both specific and general 
objectives and outcomes identified in the O&O. An independent advisory group will review MDBA’s 
performance against the O&O and report back to the Committee on performance. This report is the 
MDBA annual report on river operations for the 2020–21 water year. 

The 2020–21 MDBA water year brought welcome relief with wetter conditions than previous 
consecutive dry years for the River Murray System. However, rainfall for the 2020–21 water year was 
below average to very much below average for the mid and lower Murray regions and into South 
Australia (Figure 1). 

 
Figure 1: Murray–Darling Rainfall deciles for the period 1 June 2020 to 31 May 2021 (Source: Bureau of Meteorology). 

Winter and autumn of the 2020–21 water year (the first and fourth quarters) recorded predominantly 
below to very much below average rainfall conditions in the southern Basin, while average to above 
average conditions were observed during spring and summer. The later winter and early spring rainfall 
downstream of Hume Dam and the Goulburn River resulted in unregulated system flows. These flows 
filled Lake Victoria storage and generated surplus flow into South Australia until late September. The 
River Murray System remained fully regulated for the remainder of the water year.  
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Of note, significant rainfall in the Northern Basin commenced in December 2020 and contributed to 
stream flows that connected the upper Darling with the Menindee Lakes System in January 2021. 
Further significant rainfall and flooding across the catchments of Northern NSW and Southern 
Queensland in March 2021 generated substantial inflow into the Barwon-Darling with the event 
providing inflows to the Menindee Lakes System. Storage in the Lakes reached the 640 GL trigger (as 
set out in the Murray–Darling Basin Agreement) to become a part of shared River Murray System 
resource on 7 May 2021. This is the first time since December 2017 that Menindee Lakes has 
contributed to the shared River Murray Resource. 

Total active storage for the River Murray System started the water year at 2,960 GL, around 2,000 GL 
less than the long-term average for that time of the year. The active storage peaked at 5,200 GL in 
early November 2020 before reducing to a low of 3,720 GL by the end of April 2021. As Menindee 
Lakes storage increased above 640 GL in early May 2021, the storage volume became part of the 
shared River Murray resource and the total active storage increased to include the Menindee Lakes’ 
active storage volume. At the end of May 2021, the MDBA active storage had increased to 4,525 GL 
(Figure 2).  

 
Figure 2: MDBA active storage June 2000 to end May 2021. This graph shows the sum of active storage in Dartmouth and 
Hume Reservoirs, Lake Victoria and the Menindee Lakes (when part of the shared resource). 

River Murray System inflows (not including releases from Snowy Hydro, IVT deliveries, managed 
environmental deliveries from tributaries or inflows to the Menindee Lakes) during the 2020–21 
water year were approximately 5,325 GL (Figure 3). This is below the long-term average (of around 
8,840 GL) and below the long-term median (of around 7,270 GL). Inflows to Menindee Lakes 
recommenced in January 2021 at low rates and then increased to higher inflow rates in April 2020, 
following significant rainfall across the upper Darling catchment. By the end of May, approximately 
1,165 GL had flowed past Wilcannia (gauge upstream of Menindee Lakes which provides the most 
accurate measure of Menindee Lakes inflows) with most of the flow occurring after January 2021. 
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Figure 3: River Murray System inflows for 2020–21 compared with the long-term average, and inflows for the 2019-20 
water year. 
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Key metrics for 2020–21 
The operational metrics in Table 1 provide a snapshot summary of river operations for the year. All 
figures should be considered within the context of the key drivers outlined above. Note that some 
variances may exist between the annual and quarterly values given within the quarterly report 
sections that follow due to hydrometric updates. Updates that are applied progressively throughout 
the year are incorporated into the annual Key metrics summary (Table 1). 

Table 1: Key metrics for River Murray System operations during 2020–21. 

Metric Annual value i 
Total River Murray System inflows ii 5,294 GL (69% AEP) 
Storages Net change at Dartmouth 

Net change at Hume 
Net change at Lake Victoria 
Net change at Menindee Lakes 

↑ 526 GL 
↑ 568 GL 
↓ 104 GL  
↑ 583 GL Menindee Lakes became a part of the shared 
River Murray resource in May 2021. The end-of-May 
volume in the Lakes was 1,058 GL. 

Storage 
releases 

Dartmouth Releases 
Hume Releases 
Lake Victoria Net Releases iii 
Menindee Lakes Releases 

131 GL 
2,534 GL 
401 GL 
151 GL 

 IVT Delivery Murrumbidgee: 249 GL 
Goulburn: 267 GL 

Total consumptive deliveries iv 1,214 GL Victorian Murray 
1,140 GL NSW Murray 

River Murray System loss v 706 GL 
Environmental directed releases from Hume vi 193 GL Victorian Murray 

133 GL NSW Murray 
Flow to SA Total SA Flow 

Dilution & Loss  
Entitlement Flow  
Consumptive trade deliveries 
Environmental water deliveries vii 
Rolling Adjustment viii 

3,072 GL 
696 GL  
1,154 GL 
77 GL 
712 GL (releases and environmental trades to SA) 
433 GL 

Publication of operational information 50 MDBA Weekly Reports 
12 Media Releases on ‘river operations’ 
AOO Publication 
Basin in Brief/Flows in the River Murray System 

i. Values are provided from the River Murray System accounts at the point of time the report is written and considered as operational 
data. Updates to input data including changes to rating tables as well as other data changes as a result of hydrometric updates may 
result in the numbers in the above table changing. 

ii. River Murray System inflows include unregulated inflows to Dartmouth, Hume and from the Kiewa, plus inflows from the NSW and 
Victorian tributaries excluding environmental water deliveries and IVT as well as Menindee when not part of the shared resource.  

iii. Lake Victoria Net Releases refers to the net volume between inflows and outflows. 
iv. Sourced from River Murray System accounts, includes all consumptive deliveries and Lindsay River allowance for Victoria. 
v. River Murray System (RMS) losses are defined as the losses incurred in the RMS between Hume Dam and the South Australian border. 

Loss estimates are derived from the River Murray Monthly Accounts. Losses exclude environmental use debited against environmental 
water holder accounts for their specific watering actions and losses from the major RMS storages Dartmouth and Hume Reservoirs, 
Lake Victoria and Menindee Lakes System (when part of the shared resource). Note: this is an interim loss value – refer footnote (i). 

vi. Sourced from River Murray System monthly environmental accounts. 
vii. South Australian Environmental use – includes all environmental water that flows into South Australia. 
viii. Includes changes due to rating table upgrades or subsequent hydrometric updates as well as unregulated flow and Additional Dilution 

Flow (ADF) whenever these occur. 
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Summary of performance 

General objectives and outcomes 
General objectives and outcomes (GO&Os) are identified in the O&O and broadly describe system 
wide outcomes, relating to: 

• Water storage and delivery and accounting 
• RMO assets 
• People and communities 
• Environment 
• Communication and information management 

The MDBA self-assessment has identified that all GO&Os were met during the 2020–21 water year. 
This assessment will be independently assessed by the Independent River Operations Review Group 
and subsequently reported to the Basin Officials Committee (the Committee). 

Specific Objectives and Outcomes 
The River Murray System specific objectives and outcomes (SO&Os) for river operations provide a set 
of criteria that build upon established practices in relation to river operations and contemporary 
practice. In 2020–21, the SO&Os were found to be achieved (Figure 4). 

 
Figure 4: Spatial snapshot of performance against SO&Os during 2020–21. 

There are additional high-level operating requirements defined in the Murray–Darling Basin 
Agreement (the Agreement) that are not included in the assessment of performance against SO&Os 
shown in Figure 4. Specifically, the requirement to hold 350 GL of resource in Lake Victoria by the 
end of May was delayed by 17 days due to a number of operational complexities outlined in Box 9. 
As discussed with the Water Liaison Working Group (WLWG), the consequences of this delay had no 
material effect on state water shares, nor did it contribute to other operational risks.  
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Introduction 
Purpose of report and compliance rating system 
In accordance with the document “Objectives and Outcomes for River Operations in the River Murray 
System” (the O&O) approved by the Basin Officials Committee (the Committee), the MDBA is 
required to prepare a report at the completion of each water year (1 June to 31 May) summarising its 
annual operations of the River Murray System. The O&O also identifies a number of general 
objectives and outcomes (GO&Os) and specific objectives and outcomes (SO&Os) that the MDBA 
must report against in detailing and assessing its performance. 

This report fulfils the requirement for the 2020–21 water year and also provides the basis for the 
independent review of operations against the O&O undertaken by the Independent Review of River 
Operations Group (IRORG). The report includes the following sections: 

1. Summary Report 
a. Overview of operational activities, including key achievements, key drivers, key 

metrics and month-by-month summary 
b. Summary of self-assessed quarterly performance for River Murray Operations (RMO) 

against the GO&Os 
2. Technical appendices 

a. Performance assessment reporting against the general objectives and outcomes 
b. Performance assessment reporting against the specific objectives and outcomes 
c. Threshold Crossing Reports 

The performance reporting uses criteria shown in Table 2 whilst noting that operational decisions are 
made based on the best available information and in the context of the particular operational drivers 
affecting the system at the time. 

Table 2: Definition of ratings used in self-assessment of performance against G/SO&Os. 

Performance rating against General and Specific Objectives and Outcomes  

 Achieved   Qualified achievement  Not applicable  Not achieved  

Operations undertaken as per 
the requirement of the 
G/SO&O for this quarter, 
noting there may be minor 
breaches of a small number 
and of immaterial effect. 

Operations undertaken as per 
the requirement of the 
G/SO&O for this quarter with a 
substantial number of minor 
breaches or a major breach of 
small consequence. 

The G/SO&O did not apply 
to this quarter. 

Did not meet the 
requirements of the G/SO&O 
for this quarter.  

Example: Where no issues of 
compliance occurred, or 
threshold crossings were of a 
minor nature. 

Example: Dartmouth dam 
transfers often have to 
balance system needs with 
rates of rise and fall and have 
a number of small – moderate 
threshold crossings.  

Example: When Lake 
Menindee is in NSW control, 
or a clause is not applicable 
to the conditions. 

Example: Where a clear 
requirement was not achieved 
causing a moderate-major 
consequence. 
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Summary of key external drivers that shaped river 
operations in 2020–21 
Over the course of each water year, key external drivers shape and challenge river operations. Of 
these, four notable drivers played an important part in shaping and influencing river operations 
during 2020–21. These were: 

• Key Driver 1 – “Improving water availability” – improved inflows from a wetter than average 
end to the 2019-20 water year meant RMO was able to maintain releases from Hume and 
Dartmouth1 Dams at the minimum rate for the whole of Q1. At the same time, persistent 
tributary inflows supplied all system demands, with significant water also captured for re-
regulation in Lake Victoria. This helped drive a steady increase in the level of these three shared 
resource storages2 through the winter. These conditions contrasted strongly with recent years 
when releases from Hume and Dartmouth Dams were required to supply demands relatively 
early in the water year. As the new water year progressed, state water resources improved at a 
faster rate than in recent years, whilst tributary inflow contributions were substantial enough by 
late June to ensure the filling of Lake Victoria and the beginning of a period of unregulated flow 
to South Australia. This more positive outlook for water was also reflected in improvements to 
state allocations and stronger early season demands. In particular, irrigation diversion during July 
was unusually high in some parts of the system, boosted by access to supplementary water 
licences in NSW following the declaration of the unregulated flow event. 

• Key Driver 2 – “Uncertain consumptive demands” – With higher allocations than the last water 
year, there was ongoing uncertainty in forecasting and planning for the timing, location and likely 
volume of consumptive demands across the summer. While uncertainty of consumptive 
demands is a perennial consideration for river operations, it had greater relevance during the 
summer of 2020–21 with allocations increasing to levels not seen for several years. Over recent 
years, there has also been a changing pattern of resource use (in both magnitude and location) 
across the system to meet continued growth in horticultural development, particularly in the 
lower Murray/Sunraysia area. The implications for supplying this changing demand pattern are 
varied and discussed further herein. 

• Key Driver 3 – “Ongoing variability and uncertainty in climate conditions” – at the end of 
winter, rain outlooks from the Bureau of Meteorology (BoM) continued to signal that wetter 
conditions would persist through the spring. However, what transpired over the water year were 
months of highly contrasting climate conditions. Being cognisant of the unpredictable climate 
conditions, despite a broadly wet and mild outlook, RMO undertook flexible and adaptable river 
operations in order to manage uncertainty and balance risks to system supply with the need to 
maintain delivery efficiency and conserve water upstream where possible. 

• Key Driver 4 – “Managing the return of joint access to the Menindee Lakes” – as Menindee 
Lakes storage surpassed 640 GL in early May 2021, water sharing arrangements as set out in the 
Murray–Darling Basin Agreement were triggered, making the storage volume a part of the 

 

1 The operator of the Dartmouth power station, AGL Hydro, made various pulsed entitlement releases from their account 
for hydro-electricity generation during the water year. 
2 Menindee Lakes storage was not a part of the shared resource until the end of Quarter 4, and hence Dartmouth Dam, 
Hume Reservoir and Lake Victoria were the ‘shared resource storages’ for the majority of the water year.  
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shared River Murray resource. This was a major factor for operations planning during the fourth 
quarter. MDBA was acutely aware of community concerns around the return of shared access to 
Menindee Lakes storage and hence, whilst operating the River Murray System efficiently 
remained the core tenet, balancing this objective with community needs, enhancing 
environmental outcomes and the needs of downstream water users all contributed to the 
planning process. This had additional impacts to managing transfers to meet the end of May 
minimum reserve target in Lake Victoria. See Box 9 for further information. 

With these drivers in mind, notable achievements for river operations in 2020–21 included that 
RMO: 

Met all state water orders in 2020–21. This is a significant achievement that the MDBA endeavours to 
accomplish each year and was achieved despite multiple uncertainties and constraints across the River 
Murray System this water year. 

Adapted to frequently changing conditions and kept the River Murray System on-track, coordinating 
blended operating conditions, variable climate and inflows, and delivery of environmental water whilst 
managing strong community interest in the uncertainty of water availability. Routine review of planning 
assumptions and scenario testing occurred frequently with changing conditions, and adaptive actions 
were implemented. RMO was responsive to the changing climate conditions, balancing the efficient 
supply of demands while maintaining a close watch on the potential for the climate to remain dry despite 
continued reports of an expected wet outlook. 

Successfully managed the unregulated flow event which entailed a careful balance of operating in 
accordance with the Lake Victoria Operating Strategy (LVOS) requirements, maximising available 
water, and the provision of timely information supporting access to significant amounts of 
supplementary water to licence holders. 

Responded efficiently and effectively to the water quality issue at Hume Dam and Reservoir during 
quarter three. RMO’s swift and thorough response entailed comprehensive communication, 
evaluation, monitoring and operational actions to manage and mitigate water quality risks. 

Balanced achieving river operations’ objectives and outcomes with meeting requirements under 
the MDB Agreement, particularly during a contentious period of community and political debate as 
Menindee Lakes reached the trigger to become a part of the shared River Murray resource. 
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Quarter One 
River Murray Operations (RMO) activities for quarter one (Q1) primarily focused on the planning and 
preparation of the River Murray System for the water year June 2020 to May 2021, and careful 
management of an extended unregulated flow period (commencing 27 June and continuing for the 
remainder of the quarter and beyond for some reaches). Planning and preparation of the River 
Murray System included the finalisation of the River Murray System Annual Operating Outlook (AOO) 
which set out a range of possible operational futures based on six different climate and demand 
scenarios. 

Q1 typically aims to capitalise on winter inflows to maximise water availability, including the re-
regulation of as much tributary inflow as capacity allows in Lake Victoria. Notably, June 2020 marked 
the beginning of the first period of unregulated flow in the River Murray System since December 
2017 (see Box 2). This first quarter also focused on the delivery of environmental water orders. 

Key achievements for Q1 

  
 

Publication of the Annual 
Operating Outlook which 
provided insight into the 
range of possible 
operational activities for 
the water year ahead, as 
well as insight into 
possible water availability 
under a range of inflow 
and demand scenarios. 
 

Successful management 
of the unregulated flow 
event entailed a careful 
balance of operating in 
accordance with the 
Lake Victoria Operating 
Strategy (LVOS) 
requirements and the 
provision of timely 
information supporting 
access to significant 
amounts of 
supplementary water. 
 
 

Delivery of around 31 GL 
of environmental water 
through the River Murray 
System driven by delivery 
of environmental water 
from Victoria’s Goulburn 
system through winter. 
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Key external drivers influencing operations in Q1 
Whilst winter and spring are traditionally the higher inflow periods, adaptability of operational 
activities and actions to changing inflow patterns is critical. In this respect, River Murray Operations 
recognised three Key Drivers that would shape Q1. 

• Key Driver 1 – “wetter climate conditions” – although rainfall for the 2020 winter season was 
below average for much of Victoria including upper Murray and tributary catchments, there was 
average to above average rain through central south-eastern New South Wales. However, heavy 
and continued rain events across the southern Basin during the months preceding Q1 improved 
root zone soil moisture deficits such that tributaries continued responding well to rain events 
through the first quarter of the 2020–21 water year despite the fairly modest rainfall totals. This 
also meant better streamflow responses across Murray catchments during early winter 2020 
compared with recent years. Across Q1, these factors helped drive an increase in the River 
Murray System’s overall storage volume and elevated tributary inflows to the River Murray from 
the Victorian tributaries (including the Goulburn System) and the NSW Murrumbidgee System 
(see Figure 9). In response, River Murray operating conditions during Q1 had become 
predominantly ‘inflow driven’ with a focus on filling storages, passing high flows and floods 
safely, and managing unregulated flow conditions (see Box 2). While inflows had started to 
recede at the end of August, the BoM outlook remained wet, indicating the potential for a 
La Niña event in the tropical Pacific during spring 2020 and summer 2020–21. This outlook was a 
lot more positive than recent years and suggested the potential for further rain and higher 
inflows to the River Murray System during spring. 

• Key Driver 2 – “Improving water availability”– improved inflows meant RMO was able to 
maintain releases from Hume and Dartmouth3 Dams at the minimum rate for the whole of Q1. At 
the same time, persistent tributary inflows supplied all system demands, with significant water 
also captured for re-regulation in Lake Victoria. This helped drive a steady increase in the level of 
these three shared resource storages4 through the winter. These conditions contrasted strongly 
with recent years when releases from Hume and Dartmouth Dams were required to supply 
demands relatively early in the water year including for significant periods of Q1. As the quarter 
progressed, state water resources improved at a faster rate than most recent years, whilst 
tributary inflow contributions were substantial enough by late June to ensure the filling of Lake 
Victoria and the beginning of a period of unregulated flow to South Australia. This more positive 
outlook for water was also reflected in improvements to state allocations and stronger early 
season demands. In particular, irrigation diversion during July was unusually high in some parts 
of the system, boosted by access to supplementary water licences in NSW following the 
declaration of the unregulated flow event. 

• Key Driver 3 – “COVID-19” – as the global pandemic continued to affect the Australian 
community into the start of the new water year, MDBA continued to follow Australian and state 
government-issued advice with most MDBA staff remaining at home to work. State agency 
colleagues operating and working ‘on the ground’ at structures and in locations along the river 
were challenged with managing their work programs within the requirements of cross border 
restrictions. For example, while Lake Victoria is in New South Wales, the operational staff are 

 

3 The operator of the Dartmouth power station, AGL Hydro, made various pulsed entitlement releases from 
their account for hydro-electricity generation for short periods during Q1. 
4 Menindee Lakes storage was not a part of the shared resource throughout Q1, and hence Dartmouth Dam, 
Hume Reservoir and Lake Victoria were the ‘shared resource storages’ for this quarter.  

http://www.bom.gov.au/climate/enso/#tabs=Overview
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mostly located in South Australia. Such staff managed admirably to continue their ‘business as 
usual’ in an already complex operational environment with the additional issues imposed by 
border closures and other associated pandemic implications such as adjusting work practises to 
remain COVID-safe and meeting compulsory pandemic guidelines. 

 
Figure 5: Murray–Darling Rainfall deciles for Q1 shows average to very much below average 
conditions across most of the River Murray System and ongoing very dry conditions for northern 
NSW and southern Queensland. Average to very much above average rain was recorded through 
central and south-eastern NSW (Source: BoM). 

 
Figure 6: Maximum temperature deciles for Q1 show average to above average conditions for most 
of the River Murray System, but well above average conditions in parts of the northern Basin 
(Source: BoM). 
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Key metrics for Q1 
The operational metrics in Table 3 provide a snapshot summary of river operations for Q1. All figures 
should be considered within the context of the key drivers outlined above. 

Table 3: Key metrics for River Murray System operations during Q1. 

Metric Quarter One i 
Total River Murray System inflows ii 2,137 GL (59% AEP) 
Storages Net change at Dartmouth 

Net change at Hume 
Net change at Lake Victoria 
 
Net change at Menindee Lakes 

↑ 177 GL due to capture of inflows 
↑ 1,065 GL due to capture of inflows 
↑ 252 GL due to capture of 
unregulated tributary inflows  
N/A as Menindee Lakes not part of 
the shared resource 

Storage 
releases 

Dartmouth Releases 
Hume Releases 
Lake Victoria Net Releases iii 
Menindee Lakes Releases 

50 GL with releases at minimums 
55 GL with releases at minimums 
0 GL 
N/A as Menindee Lakes not part of 
the shared resource 

 IVT Delivery Murrumbidgee: 0 GL 
Goulburn: 0 GL 

Total consumptive deliveries iv 80 GL Victorian Murray 
170 GL NSW Murray 

River Murray System loss v 61 GL 
Environmental directed releases from Hume vi 0 GL Victorian Murray 

0 GL NSW Murray 
Flow to SA Total SA Flow 

Dilution & Loss  
Entitlement Flow  
Consumptive trade deliveries Environmental water 
deliveries vii Rolling Adjustment viii 

725 GL 
174 GL  
149 GL  
0 GL 
31 GL  
372 GL due to unregulated flows 

Publication of operational information 13 MDBA Weekly Reports 
2 Media Releases on ‘river 
operations’ 
AOO Publication 
Basin in Brief/Flows in the River 
Murray System 

i. Values are provided from the River Murray System accounts at the point of time the quarterly report is written and considered as 
operational data. Updates to input data including changes to rating tables as well as other data changes as a result of hydrometric 
updates may result in the numbers in the above table changing. 

ii. River Murray System inflows include unregulated inflows to Dartmouth, Hume and from the Kiewa, plus inflows from the NSW and 
Victorian tributaries excluding environmental water deliveries and IVT as well as Menindee when not part of the shared resource.  

iii. Lake Victoria Net Releases refers to the net volume between inflows and outflows. 
iv. Sourced from River Murray System accounts, includes all consumptive deliveries and Lindsay River allowance for Victoria. 
v. River Murray System (RMS) losses are defined as the losses incurred in the RMS between Hume Dam and the South Australian border. 

Loss estimates are derived from the River Murray Monthly Accounts. Losses exclude environmental use debited against environmental 
water holder accounts for their specific watering actions and losses from the major RMS storages Dartmouth and Hume Reservoirs, 
Lake Victoria and Menindee Lakes System (when part of the shared resource). Note: this is an interim loss value – refer footnote (i). 

vi. Sourced from River Murray System monthly environmental accounts. 
vii. South Australian Environmental use – includes all environmental water that flows into South Australia. 
viii. Includes changes due to rating table upgrades or subsequent hydrometric updates as well as unregulated flow and Additional Dilution 

Flow (ADF) whenever these occur. 

  



 

 
Murray–Darling Basin Authority  River Murray System Summary of River Operations            8 
 

BOX 1: Status of Water Sharing and State Shares in Storage  
As per the Murray Darling Basin Agreement and Basin Plan, the River Murray System started the 
year in ‘Tier 1’. This meant 'normal' water sharing arrangements applied and as stated in the 
Annual Operating Outlook, this classification is expected to continue for the remainder of the 
2020–21 water year. Tier 1 water sharing arrangements are the long standing ‘normal’ 
arrangements in the Murray–Darling Basin Agreement (the Agreement) for sharing water in the 
River Murray System between the River Murray states. Tier 1 arrangements cover very wet 
through to very dry conditions. 

At the beginning of this water year, and throughout Q1, NSW remained in Special Accounting 
with South Australia as per the Agreement. Victoria was deemed to enter into Special 
Accounting with South Australia on 1 August 2020 and remained as such through Q1. State 
shares in storage for each month is available at https://www.mdba.gov.au/river-
information/water-sharing. 

Box 1: Status of Water Sharing and State Shares in Storage. 

June 2020 

RMS Annual 
Operating 
Outlook 

6 Scenarios
June 

inflows 
650 GL 

(AEP 32%)

Tier 1 Applies 
The 2020-2021 

Water Year

June 2020

Unregulated 
flows commence

Active Storage 34%

 
At the beginning of the water year (1 June 2020) the active storage in the MDBA’s reservoirs was 
2,962 GL or 34% capacity, a similar starting point to last water year. However, by the end of August, 
total storage had risen well above peak levels from last year and the upward trajectory was 
continuing (see Figure 7). In the months preceding the start of the 2020–21 water year, rainfall was 
above to very much above average for much of south-eastern Australia, including over the upper 
Murray catchments. In June, reasonable rainfall continued across the southern and eastern ranges 
and catchments, with totals close to average through eastern NSW and north-eastern Victoria. 
Elsewhere in the Basin, rainfall was lower than average, especially across much of the west. Despite 
this, the recent multi-year drought event continued to weaken across many parts of NSW, even 
though most of the state remained in the ‘Drought Affected’ category at the end of June, as per the 
NSW Government Department of Primary Industries’ Combined Drought Indicator. 

At the start of the water year, the majority of the storage volume (63% of the total water resource) 
was held in the most upstream River Murray System storage, Dartmouth Reservoir (at 50% capacity). 
The remainder of the storage volume (26%) was held in Hume Reservoir (at 27% capacity) with 10 
per cent in Lake Victoria (at 59% capacity). The Menindee Lakes storage experienced a welcome 
improvement in volume in early 2020 from its prior critically low level. However, as per the rules set 
out in the Agreement, the storage level did not rise sufficiently to exceed the required level to 
become available as part of the shared resource of the River Murray System. 

https://www.mdba.gov.au/river-information/water-sharing
https://www.mdba.gov.au/river-information/water-sharing
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Figure 7: At the start of the 2020–21 water year active storage was 2,962 GL and increased steadily through winter. 

The Annual Operating Outlook (AOO) for the 2020–21 water year was completed in July 2020. The 
AOO is a key component of the operations planning process and uses six inflow and water demand 
scenarios to help outline the range of potential operational activities and flow trends expected for 
2020–21 under different climatic conditions. The inflows assumed for each of the six scenarios are 
shown in Figure 8. The inclusion of a ‘very wet’ scenario in this year’s AOO was an adjustment from 
recent years and reflected the BoM’s climate outlook indicating an increased likelihood of wetter 
than average climate conditions through winter-spring. 

A key operational activity described in the AOO is the delivery of IVT to supply system demands. 
Requirements for the volume and timing of IVT delivery varied across the six AOO scenarios 
depending on consumptive and environmental demands and the volumes of tributary inflow 
entering the River Murray System. 

In the spring of 2019, the MDBA was requested by the Victorian Government to limit the delivery of 
IVT from the Goulburn system through the summer of 2019-20, where possible, whilst managing any 
associated water resource or delivery risk in the River Murray System. A similar request for Goulburn 
IVT delivery was made by the Victorian Government for the beginning of the 2020–21 water year. 
The aim of this limit is to help reduce the impacts of river regulation, including the impact of high 
flows during the summer and autumn period, on the environment of the lower Goulburn. See Box 3 
Victorian IVT flow limit. 

 
Figure 8: The six River Murray System Annual Operating Outlook (AOO) scenarios showing the volume of annual system 
inflow assumed in each case (Section 5.2, 2020–21 AOO). 

Extreme Dry

Inflows of 
1,500 GL 

Dry

Inflows of 
3,100 GL 

Moderate

Inflows of  
4,700 GL

Near 
Average

Inflows of 
8,000 GL

Wet

Inflows of 
13,400 GL

Very Wet 

Inflows of 
20,700 GL
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In June 2020, River Murray System inflows (excluding environmental, IVT and 

Snowy scheme contributions) were around 650 GL (32% AEP) (annual exceedance 
probability). This placed the month in the wettest third of Junes in the 125-year 
historic record. June inflows were more than double the inflows recorded for 

June 2019 despite the below median rainfall recorded across much of the Basin 
during the month. 

At the end of June, BoM’s climate outlook for the coming months suggested that the Basin was more 
likely to experience below median rainfall during July with a potential improvement to this during 
August. Into the spring, it was suggested that rainfall would more likely be above the median. 

 
Figure 9: Tributary inflows downstream of Hume Dam and Lake Victoria storage volume: winter (Q1) 2020 compared with 
winter 2019. The impact of a higher starting storage volume (driven by higher inflows in May) and a significantly larger 
volume of tributary inflow across winter 2020 can be seen. These differences meant that in 2020, a period of unregulated 
flow had begun by late June with Lake Victoria subsequently filling without the need for additional releases from Hume 
Dam. In contrast, tributary inflow during 2019 was much less and this meant Lake Victoria storage increased relatively 
slowly from a low base. As a result, significant releases from Hume Dam were required during winter 2019 to meet system 
demands including volumes required in Lake Victoria to supply the lower river system across the remainder of the year. 

Elevated tributary inflows to the Murray from tributaries downstream of Hume Dam boosted flows 
along the Murray during the early months of the 2020–21 water year. This drove a steady rise in Lake 
Victoria storage volume early in the water year and prevented the need for any release above 
minimum rates from Dartmouth or Hume Dams to meet system demands during Q1. By late June, 
there was sufficient additional water in transit to declare a period of unregulated flow, which also 
meant Lake Victoria was assured of filling (Figure 9 and Box 2). 

These higher flows meant that system operations were in predominantly ‘inflow driven’ conditions 
when there is a focus on filling storages, passing high flows and floods safely, and managing 
unregulated flows should they occur. As identified by system operations planning, the improved 
inflows and increasing level of both Hume Reservoir and Lake Victoria meant the transfer of 
additional water from Dartmouth to Hume Reservoir, and from Hume Reservoir to Lake Victoria was 
unlikely to be required through winter. These transfers would likely be delayed further in spring if 
rain and inflows persisted with the benefit of responsive catchments. 

Inflows to 
30 June 
654 GL 
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BOX 2 - Commencement of unregulated flow event 
In the months preceding the start of the 2020–21 water year, rainfall was above to very much 
above average for much of south-eastern Australia. Significant rain across the upper Murray 
catchments (including Victoria’s north-east catchments) in April and May of 2020 allowed the 
capture of substantial tributary inflows in Lake Victoria during May, resulting in the storage 
increasing from 34% to 60%. 

Sustained elevated inflows from the Ovens, Kiewa and Goulburn Rivers continued through June 
resulting in corresponding elevated flows through the mid-Murray and the capture of around 
200 GL in Lake Victoria during June. Downstream demands were able to be met from sources 
other than Hume Reservoir, such that the release from Hume remained steady at a minimum 
flow rate of 600 ML/day throughout the whole of Q1. Correspondingly, there were also no 
Goulburn or Murrumbidgee IVT deliveries to the River Murray in Q1. 

Towards the end of June 2020, as Lake Victoria exceeded 89% capacity, MDBA determined that 
the storage was guaranteed to fill, even under a conservative forecast of a recession to 
minimum inflows. In addition, there was sufficient additional flow for the MDBA to announce 
the beginning of a period of unregulated flow on the River Murray from June 27, 2020. The 
subsequent filling of Lake Victoria was managed within the requirements of the Lake Victoria 
Operating Strategy (LVOS) and the need to bring the storage to effective full supply at the 
conclusion of the unregulated flow period. 

The filling of Lake Victoria and the implementation of the LVOS was challenging in 2020 due to 
the unseasonably early commencement of unregulated flow and the nature of the event, which 
was characterised by a lack of large pulses of inflow, relatively modest flow rates, but a 
relatively long duration due to regular rain that maintained just enough additional inflow to 
ultimately extend unregulated flow until late September in some reaches. 

By the end of July, Lake Victoria had been steered upward to 95% capacity, as flows along the 
mid-Murray began to recede, and system losses increased. Unregulated flows ceased at the end 
of July in the reaches Hume to Yarrawonga, Yarrawonga to Barmah and the Edward River 
System. 

However, during August the rain returned with numerous events that provided enough of a 
boost to tributary inflows to recommence unregulated flow in all reaches upstream to Hume 
Dam for the remainder of Q1. Recommencement of unregulated flows during August moved 
progressively upstream from the Wentworth to South Australia reach, which was the only reach 
with uninterrupted unregulated flow from the date it was initially announced (June 27), and for 
the remainder of Q1. 

Yet, with peak SA flow remaining below 15,000 ML/day and often falling to levels only just 
above the Entitlement rate, there was limited flexibility under the rules of the LVOS to lower 
Lake Victoria to any significant extent without risking the ability to have it effectively full at the 
end of the event. As such, Lake Victoria was decreased only to a height of 26.74 m (95% 
capacity), and by 26 August, with drying conditions, no immediate forecast for rain, increasing 
demands and decreasing tributary inflows, re-filling was commenced. 

Of note, the Darling River Menindee Lakes to Wentworth reach was under WaterNSW control 
for the duration of Q1 and was therefore not a part of the shared resource for the purposes of 
unregulated flow availability. The reach did not experience unregulated flows. 

Box 2: Commencement of unregulated flow event. 
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July 2020 

July 2020

July inflows 
731 GL 

(AEP 56%)

Releases continue at 
minimum flows 

from upper Murray 
storages

Tributary 
inflows recede

Total active storage 
continues to increase

Drought continues in 
Northern Basin

State Water Allocations
 reflect increasing inflows

 

During July 2020 River Murray System inflows were 731 GL (56% AEP), slightly 
less than median inflows for July. By the end of July, total system inflows for the 
year had reached 1,384 GL, despite the prevailing trend in the southern Basin 
being decreasing inflows and rainfall. Lake Victoria had been steered upward to 
95% capacity, as flows along the mid-Murray began to recede and system losses 

increased. However, BoM’s climate outlook for August to November was indicating a potentially 
wetter than average three month period from August for most of the eastern two thirds of Australia, 
and hence an increased potential for system inflow improvements into spring. 

States’ opening water allocations on 1 July commenced variably between states, reflecting the 
different overall volume available to each state, as well as the states’ different allocation products 
and framework for resource allocation. Victorian High Reliability water shares 
in the Murray Valley started at 8%. In NSW, Murray High Security started at 
97%, while General Security started at 0%. In South Australia, class 3 High 
Security water shares opened at 54%. These opening allocations also reflected 
the relatively low volumes of water held in storage by each state along with 
carryover commitments. However, by the end of July, NSW had allocated 3% 
to General Security, and Victorian High Reliability and South Australian class 3 
High Security water shares had increased to 19% and 81% respectively, reflecting the early season 
improvement to overall water availability. 

Despite a slight recession of inflows in July, releases 
from Dartmouth and Hume Dams remained at 
minimum planned regulated releases as tributary 
inflows continued to exceed downstream demands, 
and unregulated flows continued. 

Outside the River Murray System, inflows were 
variable. In the Northern Basin, despite storage 
level improvements in some tributary systems 
during February and March, major storage levels 
mostly remained low. Several more months of 
above average rainfall would be required to see 
recovery from the prolonged long-term rainfall 
deficiencies and low to very low storage levels 
affecting most valleys. 

Allocation 
increases reflect 

confidence in 
resource 

improvement 

Inflows 
to 31 July 
1,384 GL 

Figure 10: Murray–Darling Basin storage levels at 30 June, 
2020 (Source: BoM). 

http://www.bom.gov.au/climate/ahead/outlooks/archive/20200730-outlook.shtml
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BOX 3 – Victorian IVT flow limit 
Entering the 2020–21 water year, the Victorian Government renewed its request for the MDBA 
to limit delivery of IVT from the Goulburn System to 40 GL each month during the period from 
December to April. The aim of this request was to help protect the environment of the lower 
Goulburn River by maintaining a more ecologically sustainable flow regime during the summer 
and early autumn period. 

Operational planning by the MDBA assessing the implications of this reduced channel capacity 
on the lower Goulburn River revealed that it may affect both state water shares and the 
efficient and secure delivery of water to the Murray under some scenarios. In response, the 
MDBA indicated it would aim to deliver IVT within the requested limit. However, the potential 
for a system shortfall risk remained high through 2020–21, and a potential need to utilise 
mitigation levers to avoid a shortfall, including delivery of additional Goulburn IVT, remained 
until February 2021. MDBA undertook analysis fortnightly to assess system delivery risks arising 
from Lake Victoria holding insufficient water to meet downstream demands. This information 
was presented in both the Annual Operating Outlook, published at the beginning of the water 
year and in advice provided to states. 

By the end of Q1, no IVT delivery was required to supply system demands. However, operations 
planning continued to indicate the need to begin IVT delivery during spring or early summer, 
depending on the demands and natural inflows to the system in the coming months. 

If risks of a supply shortfall or risks to the efficient delivery of water to supply the River Murray 
System were to arise during 2020–21 so as to impact the availability of state shares, the MDBA 
would be required by the rules of the Murray–Darling Basin Agreement to seek a decision by the 
Basin Officials Committee that determines how best to manage these risks, including a 
consideration of all the Shortfall Response Plan mitigation measures (including increased 
deliveries of Goulburn IVT). Box 6 provides information on the Committee’s determination to 
limit the delivery of Goulburn IVT. 

Box 3: Victorian IVT flow limit. 
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August 2020 

 

River Murray System inflows for August totalled around 750 GL and were 
within the driest 30% of August inflows on historic record. For the three 
months of Q1 this brought inflows to a total of 2,137 GL, a figure that tracked 
close to the ‘moderate’ inflow scenario conditions. These inflows meant that 
total active storage continued to rise and were also sufficient for Tier 1 water 
sharing arrangements to remain in place as expected. 

Despite a positive start to the main winter-spring inflow season, the share of inflows between 
Victoria and NSW differed substantially (see Figure 11). Victoria benefitted from the better rain and 
streamflow responses observed in its tributary systems, receiving 1,455 GL of River Murray System 
inflows by the end of Q1. Although Q1 also saw significantly improved rain in the upper 
Murrumbidgee catchment, the inflow generated was largely captured in headwater storages or 
diverted by supplementary water access licence holders before reaching the River Murray. For 
example, whilst the Murrumbidgee flow at Wagga Wagga averaged 10,000 ML/day during August, 
flow at Balranald remained below 2,500 ML/day. As a result, NSW received only 683 GL (32%) of the 
Q1 inflows. 

 
Figure 11: Q1 River Murray System inflows varied according to where rain fell throughout NSW and Victoria. In Q1, 
Victoria’s share of inflows was larger than NSW’s, with Victoria receiving near 1,455 GL and NSW receiving near 680 GL for 
the quarter. 

By mid-August, Victorian and South Australian state water allocations were slowly increasing for 
some products (Victorian High Reliability 26% and South Australia High Security 68%). The low NSW 
inflows contributed to NSW Murray High and General Security licences remaining at 97% and 8% of 
entitlement respectively. 

Despite the improved inflows, at the end of August, Victoria re-entered into a period of Special 
Accounting with South Australia, whilst NSW remained in Special Accounting. Both states would 

Inflows to 
31 August 
2,137 GL 
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require further improvements to their share of the water resource during 2020–21 to exit Special 
Accounting. 

During August, RMO facilitated a delivery of water for the environment. With 
careful planning and communication, environmental water holders began 
using water from their environmental entitlements in the River Murray to 
benefit the ecology and build resilience in Murray System ecosystems. In-
channel watering of the Barmah-Millewa Forest (with accounting in 
accordance with the general and specific O&Os) commenced in mid-August 
and was ongoing at the end of Q1. 

Forest managers co-ordinated the opening of a number of specific Barmah-Millewa Forest regulators 
on behalf of environmental water holders providing connectivity between the river and the 
floodplain in winter and into spring while river flows were within channel capacity. This action helped 
increase habitat for native fish and improve the transfer of valuable nutrients from the floodplain to 
the river. Water for the environment was also delivered to the River Murray from the Goulburn River 
System for the entirety of Q1 from its various tributaries. In combination, the various upstream 
deliveries of water for the environment resulted in 31 GL of return flow crossing the border into SA 
during Q1. 

At the end of August 2020 the Bureau of Meteorology issued a climate and water outlook for 
September to November 2020 that indicated the chance of a wetter than average three-month 
period for most of Australia during spring, including across the whole Murray–Darling Basin. An 
active La Niña alert announced by the BoM meant the chance of La Niña developing in the coming 
months was around 70% — roughly triple the normal likelihood. La Niña events typically bring above 
average spring rainfall in eastern Australia. Considering this outlook, it was likely that the volume 
stored in Hume and Dartmouth Reservoirs would continue to rise during Q2. 

However, despite the overall improvement to inflows, water storage and the wetter outlook for 
spring, both Hume and Dartmouth Reservoirs remained a long way from full and the Menindee Lakes 
remained below the level required for it to be shared as a part of the River Murray System resource. 

  

31 GL of water 
for the 

environment 
delivered to 

SA 

http://www.bom.gov.au/climate/ahead/outlooks/archive/20200827-outlook.shtml
http://www.bom.gov.au/climate/ahead/outlooks/archive/20200827-outlook.shtml
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Quarter Two 
Historically during spring, the focus of river operations is to capitalise on healthy tributary inflows. 
These flows can boost storage in Lake Victoria and help set up the system for summer. As tributary 
inflows build further, resultant unregulated flows can improve environmental conditions along the 
system with outcomes further enhanced by the coordinated release of water for the environment. 
The spring of 2020–21 saw such tributary inflows take place, albeit with quite varied climate 
conditions across the three months. 

Operational strategies and planning were initially focused on the management of the conclusion of 
the unregulated flow event and the filling of Lake Victoria which occurred on 25 September (refer 
Box 4). While this meant releases from Lake Victoria to regulate flow and meet downstream 
demands had begun, there were subsequent rain events during October that caused the Lake to 
begin rising again. This also raised the potential for a second period of unregulated flow and required 
careful forecasting and scenario analysis. However, ultimately unregulated conditions did not return, 
with Lake Victoria increasing to a level around 98% capacity on 16 November. 

Towards the end of Q2, multiple events delivering water for the environment were underway. This 
required balancing multiple operational planning decisions to manage competing needs across the 
system. There was also considerable community interest regarding the determination of unregulated 
flows, with many entitlement holders perceiving that wetter conditions in October should have been 
sufficient for unregulated flows (and resultant access to supplementary water licences) to re-
commence. The MDBA and state agencies responded to these concerns in multiple ways. 

Key achievements for Q2 

  

 

Environmental outcomes 
achieved through 
coordination and delivery of 
the Southern Spring Flow 
water for the environment 
event, convening operational 
advisory group meetings with 
environmental water 
holders, site managers and 
operational staff, and state 
and Commonwealth 
agencies. 

Successful management of 
the unregulated flow 
event entailing a careful 
balance of operating to 
maximise available water, 
in accordance with the Lake 
Victoria Operating Strategy 
(LVOS) and the provision of 
timely information 
supporting access to 
significant amounts of 
water via supplementary 
water licences. 

Adapting to changing conditions 
and keeping the River Murray 
System on-track, coordinating 
blended operating conditions, 
variable climate and inflows, and 
delivery of water for the 
environment, whilst managing 
strong community interest in the 
uncertainty of water availability. 
Routine review of planning 
assumptions and scenario testing 
was undertaken. As conditions 
changed, adaptive actions were 
implemented. 
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Key external drivers influencing operations in Q2 
Spring is historically a season of relatively high inflows, and while the spring of 2020 presented 
variable climate conditions, it followed this trend as whole. As such, the key drivers of Q1 remained 
applicable for Q2 but declined in impact as conditions fluctuated before subsiding. In this respect, 
RMO recognised three Key Drivers that would shape Q2. 

• Key Driver 1 – “variability and uncertainty in climate conditions” – rain outlooks from BoM 
continued to signal that wetter conditions would persist through the spring, however what 
transpired were three highly variable months of climate. Spring rainfall was slightly below 
average for Australia as a whole, but above average for south-west Victoria, much of South 
Australia and western New South Wales. September rainfall was average, followed by some 
very much above average periods in October, and then a contrasting hot and dry November. 
The spring of 2020 was Australia’s warmest spring on record. Hot temperatures prevailing in 
November included numerous heatwaves which broke several records and brought gusty 
winds and elevated fire danger for South Australia and eastern states. 

• Key Driver 2 – “community expectations for water availability” – the filling of Lake Victoria 
on 25 September signalled the conclusion of the unregulated flow period (refer Box 4). 
However, the very much above average October rainfall and raised storage levels prompted 
ongoing community expectations that the system would go back into unregulated conditions. 
MDBA helped support the states in explaining why this did not eventuate, including briefing 
ministers and water agencies, and providing additional information to the broader 
community supporting MDBA’s decisions on the issue. 

• Key Driver 3 – “delivering Southern Spring Flow” – during August 2020, RMO facilitated the 
opening of in-channel regulators in the Barmah-Millewa Forest in preparation for the 2020 
Southern Spring Flow water for the environment event. The 2020–21 River Murray Channel 
(RMC) Delivery Plan (the plan) was developed and approved by the Southern Connected 
Basin Environmental Watering Committee (SCBEWC). As per this plan, the delivery of water 
for the environment commenced on 11 September with an in-channel spring fresh. The way 
in which the event transpired was highly dependent on climate and flow conditions 
throughout the River Murray System and on alignment with RMC environmental demands. 
RMO worked with forest and water managers, environmental water holders (EWHs) and 
other relevant stakeholders to coordinate and facilitate delivery of the plan. Despite 
uncertain climate conditions and competing RMC demands, the Southern Spring Flow 
achieved multiple desired outcomes from Hume Dam to the Coorong, including the Lower 
Lakes, Murray Mouth, and numerous target areas along the way. 
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Figure 12: Murray–Darling Rainfall deciles for Q2 show predominantly average to above average conditions across much of 
the River Murray System. The far east corner of northern NSW and southern Queensland experienced ongoing very dry 
conditions with below to very much below average rainfall deciles (Source: BoM). 

 
Figure 13: Maximum temperature deciles for Q2 show above average to very much above average conditions across the 
River Murray System and the northern Basin (Source: BoM). 
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Key metrics for Q2 
The operational metrics in Table 4 provide a snapshot summary of river operations for Q2. All figures 
should be considered within the context of the key drivers outlined above. 

Table 4: Key metrics for River Murray System operations during Q2. 

Metric Quarter Two i 

Total River Murray System inflows ii 2,042 GL (72% AEP) 

Storages Net change at Dartmouth 
Net change at Hume 
Net change at Lake Victoria 
 
Net change at Menindee Lakes 

↑ 254 GL 
↑ 382 GL 
↓ 71 GL due to releases required to supply 
downstream demands  
N/A as Menindee Lakes not part of the shared 
resource. 

Storage 
releases 

Dartmouth Releases 
Hume Releases 
Lake Victoria Net Releases iii 
Menindee Lakes Releases 

18 GL 
612 GL 
83 GL 
N/A as Menindee Lakes not part of the shared 
resource. 

 IVT Murrumbidgee: 0 GL 
Goulburn: 27 GL 

Total consumptive deliveries iv 322 GL Victorian Murray 
277 GL NSW Murray 

River Murray System loss v 288 GL 

Environmental directed releases from Hume vi 186 GL Victorian Murray 
108 GL NSW Murray 

Flow to SA Total SA Flow 
Dilution & Loss  
Entitlement Flow  
Consumptive trade deliveries 
Environmental water deliveries vii 
Rolling Adjustment viii 

962 GL 
174 GL  
312 GL  
 7 GL 
356 GL 
114 GL due to unregulated flows 

Publication of operational information 13 MDBA Weekly Reports 
2 Media Releases on ‘river operations’ 
Basin in Brief/Flows in the River Murray 
System 

i. Values are provided from the River Murray System accounts at the point of time the quarterly report is written and considered as 
operational data. Updates to input data including changes to rating tables as well as other data changes as a result of hydrometric 
updates may result in the numbers in the above table changing. 

ii. River Murray System inflows include unregulated inflows to Dartmouth, Hume and from the Kiewa, plus inflows from the NSW and 
Victorian tributaries excluding environmental water deliveries and IVT as well as Menindee when not part of the shared resource.  

iii. Lake Victoria Net Releases refers to the net volume between inflows and outflows. 
iv. Sourced from River Murray System accounts, includes all consumptive deliveries and Lindsay River allowance for Victoria. 
v. River Murray System (RMS) losses are defined as the losses incurred in the RMS between Hume Dam and the South Australian border. 

Loss estimates are derived from the River Murray Monthly Accounts. Losses exclude environmental use debited against environmental 
water holder accounts for their specific watering actions and losses from the major RMS storages Dartmouth and Hume Reservoirs, 
Lake Victoria and Menindee Lakes System (when part of the shared resource). Note: this is an interim loss value – refer footnote (i). 

vi. Sourced from River Murray System monthly environmental accounts. 
vii. South Australian Environmental use – includes all environmental water that flows into South Australia. 
viii. Includes changes due to rating table upgrades or subsequent hydrometric updates as well as unregulated flow and Additional Dilution 

Flow (ADF) whenever these occur.  
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September 2020 

 
At the start of spring, the active storage in the MDBA’s reservoirs was 4,454 GL (53% capacity) and 
rising. In most years, September is one of the higher inflow months that generally sees storage 
volumes and water resources increase. However, following periods of heavy rainfall across the 
southern Basin in the preceding months, drier conditions prevailed through September. Notably, 
below average rainfall was recorded across the Victorian and NSW ranges responsible for generating 
much of the inflow to the River Murray System. By the end of the month, the active storage had 
climbed only modestly. Inflows for the month totalled around 560 GL - well below the September 
average of 1,542 GL. 

The BoM reported that September 
2020 was the second warmest 
September on record for Australia, 
behind 2013. Temperatures were 
observed to be 2.55°C warmer than the 
September average. Similarly, 
maximum and minimum temperature 
deciles for the Murray–Darling Basin 
were above average to very much 
above average (refer Figure 14). 

While further downstream the 
unregulated flow period continued, 
releases from Hume Dam to meet 
both irrigation demands and orders for water for the environment commenced in the first week of 
September. The directed release of water for the environment from Hume Dam indicated 
commencement of the first action of the Southern Spring Flow event. The arrival of these flows at 
Yarrawonga Weir several days later would facilitate the in-channel spring fresh to be delivered from 
the Weir to the River Murray and Barmah-Millewa Forest (BM Forest) downstream and beyond. The 
delivery of water for the environment from Hume aimed to support select wetlands and the river 
channel from the mid-Murray to the lower Murray, and all the way to the Lower Lakes and Coorong. 
More information on the 2020 Southern Spring Flow water for the environment event is provided in 
the October 2020 section. 

From the first week of September, releases from Hume Dam varied above the 
minimum required flow rate until the first week of October when the 
operational component of the release from Hume Dam returned to the 
minimum required flow, while releases for the environment buoyed the release 
variably above 600 ML/day (see Figure 15). With projections for Lake Victoria to 
fill, and a continued wet Outlook forecast by the BoM, RMO planning remained 

Transfers 
not yet 

required 

Figure 14: Maximum September 2020 temperature deciles for Australia 
showing above average to very much above average conditions. 
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focused on managing predominantly inflow driven operating conditions. The operational component 
of the release from Hume Dam was to remain at the minimum flow rate of 600 ML/day until 
November. 

With Lake Victoria capturing the end of the unregulated flow event (see Box 4) and operational 
transfers from Hume Dam not yet required, there was no requirement for transfers from Dartmouth 
Reservoir to support supply. Rather, the volume in Dartmouth Reservoir continued to steadily 
increase while at the same time meeting minimum planned regulated release requirements. 
Accordingly, no IVT from the Goulburn or Murrumbidgee river systems was required in September. 

 
Figure 15: Plot showing operational and environmental components of the release from Hume in Q2 (note operational 
component of release remains at minimum regulated flow rate o 600 ML/day for the month of October). 
 
By the end of September, the BoM’s ENSO Outlook had moved to La Niña, indicating La Niña had 
established in the tropical Pacific as anticipated and that all surveyed international climate models 
indicated this La Niña would persist until at least 
January 2021. However, despite preceding wet 
months and anticipated further wet conditions 
ahead, while southern Murray–Darling Basin 
water storages were steadily increasing, in the 
northern Basin water storage levels remained low 
(see Figure 16). Periods of generally wetter 
conditions experienced across the Basin from the 
start of 2020 indicated a partial recovery from the 
several preceding years of prolonged extremely 
dry conditions. While there was some recovery in 
soil moisture deficits in the northern Basin, the 
multi-year rainfall deficiencies resulted in a 
limited recovery of water storage levels in the 
northern Basin. Significant follow up rainfall was 
still needed to replenish these water storages.  Figure 16: MDB water storages per cent full Sept 2020 

(Source: BoM Monthly Water Update – September 2020). 
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BOX 4 – Conclusion of unregulated flow event 
Entering into Q2, the period of unregulated flow on the River Murray which had commenced on 
June 27 was continuing. By the end of August, Lake Victoria had been decreased to a height of 
26.74 m (95% capacity). With drier conditions, minimal forecast rain, increasing demands and 
decreasing tributary inflows, the re-filling of Lake Victoria needed to begin.  
By mid-September, updated forecasts suggested that unregulated flows would cease around 
22 September with Lake Victoria operated to reach a level around 99% capacity. However, as this 
date approached, a forecast for local rainfall with potential wind and thunderstorms around Lake 
Victoria on 19 and 20 September meant a cautious approach to filling was necessary. This would 
help ensure the level would not exceed FSL and that risks of upper embankment erosion due to 
possible strong winds and wave action on the lake could be minimised. 

As such, the MDBA worked closely with SA Water staff to slightly increase releases and maintain 
some airspace, with the option of releasing additional water, if necessary, to maintain the level 
below FSL if heavy rain fell. Rain from the event at Lake Victoria totalled 25 mm (with higher 
totals in the region) and this helped fill the storage to a peak level of 26.99 m on 20 September, 
just below the FSL of 27.00 m AHD. As a result, outflows continued to be planned and managed 
to prevent the level rising higher. 
The rain event resulted in the unregulated flow period extending for an additional three days, 
ultimately concluding on 25 September. Releases were managed from 22 to 25 September to 
maintain the level at or around 99% (26.95 m). However, with relatively high losses that were 
difficult to forecast due to the wind and the high storage level, and the threat of additional rain in 
the forecast, balancing risks, setting releases and managing the storage level was challenging. 
Despite these challenges, by 25 September, RMO and SA Water succeeded in achieving a level 
around 99% capacity (8 am reading 26.941, 98.9% capacity) with readings varying between 26.93 
and 26.98 m AHD (98.7% – 99.6%) during the day as windy conditions continued to affect the lake 
surface and reduce precision of the gauge reading. 
Releases to regulate flow and meet downstream demands began again on 25 September, with 
requirements across the SA border increasing as of 26 September due to the arrival of return 
flows of environmental water from upstream. 
The careful and responsive approach to managing the unregulated flow period by the MDBA in 
partnership with SA Water operations staff resulted in successful outcomes for cultural heritage, 
asset and environmental management, communications and community support, and the 
maximisation of water resource. This was achieved by: 

• A careful implementation of the LVOS and routine update of forecasts to ensure 
Lake Victoria was filled as late as possible once unregulated flows began 

• Regular, clear communication of advice and updates during the event to state 
partners and the community, ensuring states were supported in their decisions to 
provide supplementary licence, prior rights and RMUF access whenever possible. 

• A careful and responsive approach to the filling of Lake Victoria that balanced asset 
risks resulting from potential rain and storms at the storage as it approached FSL with 
the need to bring the storage to 99% capacity as unregulated flows ceased. 

 

Box 4: Conclusion of unregulated flow event. 
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October 2020 

  

October 2020 saw a return to inflow 
driven operating conditions with rainfall 
recorded across much of the Basin from 
the first week of the month. The rainfall 
deciles across the southern Basin for 
October (Figure 17) were average to 
very much above average. 

The improved rainfall in October wetted 
up the catchment which in turn led to 
October River Murray System inflows 
totalling around 1,050 GL (47% AEP) 
bringing cumulative inflows for the year 
to 3,741 GL. As the month progressed 
storage levels at Hume and Dartmouth 
Reservoirs continued to steadily rise, 
while Lake Victoria began to fall from effective full supply level in response to below average inflows 
during September. In late October, however, the Lake Victoria storage level began to rise again as 
inflows from tributaries below Hume Dam were captured. These renewed tributary inflows resulted 
in higher flows in transit delaying any call on IVT because of a higher likelihood that Lake Victoria 
would fill and the risk that any IVT called and delivered to the Murray may contribute to unregulated 
flow to South Australia. 

Notably, at the end of October 2020 Dartmouth Reservoir storage volume had reached 60% giving 
RMO the opportunity to vary the release between 200-300 ML/day (refer SO&O 1.4(d)) to manage 
water quality and ecosystem function using water “banked” in previous months during minimum 
planned flow rates of 200 ML/day. Varied increases ultimately commenced in December. 

With further rain transitioning the system back to wetter conditions in the second half of the quarter, 
there was potential for another unregulated flow event. RMO managed the uncertainty arising from 
changing climate conditions, including by: 

• thoroughly reviewing planning assumptions, 
• assessing and delaying the call on IVT water,  
• preparing for wetter conditions by monitoring physical spill risk at Hume 
Dam which was climbing towards 80% capacity, and 

Cumulative 
inflows for 
water year 
3,741  GL 

Figure 17: October 2020 Murray–Darling Basin rainfall deciles showing above 
average to very much above average conditions. 
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•  adapting to the progressive increase in inflows due to several substantial rainfall events 
during the month. 

All the while, analysis and projection of Lake Victoria storage level was being made to assess the 
potential for an unregulated flow event. Access to further unregulated flows was keenly sought by 
entitlement holders in the NSW mid-Murray region and river operations actively planned around 
each emerging rain event, coordinating with NSW agencies to ensure supplementary access would 
be provided as early as appropriate if unregulated conditions did emerge. Given the strong 
community interest, the MDBA worked to make more information on these decisions publicly 
available, supporting the states in explaining why unregulated flows ultimately did not eventuate, 
including by briefing ministers and water agencies, and providing additional information to the 
broader community supporting MDBA’s decisions on the issue. 

Environmental water deliveries from Hume Reservoir continued into October and early November, 
progressing the combined environmental water holder’s 2020 Southern Spring Flow as per the RMC 
Delivery Plan. The release of water was coordinated with environmental flows from the Goulburn 
River, as well as natural inflows and any water released to meet other demands. Overbank watering 
of the BM Forest commenced on 15 October corresponding to a natural high flow event following 

Summary of delivery of water for the environment - winter and spring 2020 

Water for the environment was released from Hume between August and December 2020 to inundate 
lower floodplain areas of the Barmah-Millewa Forest and deliver nutrient rich water along the river 
system to South Australia. This would see a flow peak at South Australia of 17,900 ML/day and a 
volume of ~360 GL across Q2. From June to December, River Murray Operations facilitated the delivery 
of over 650 GL for environmental benefits. 

WINTER-SPRING WATER FOR THE ENVIRONMENT EVENT 

 
*The Southern Spring Flow event was enhanced by return flows of water for the environment from New 
South Wales and Victorian tributaries and trade for immediate delivery from Lake Victoria. 
**This total includes December use. 

Over 650 GL delivered through the 
River Murray System

~ 24 GL Barmah Millewa Forest -
in channel watering use

~ 323 GL Directed releases 
from Hume for 'Southern 
Spring Flow' event*

~ 170 GL Goulburn deliveries 
with return flows into the 
Murray system**

A range of smaller activities: 
Gunbower, Campaspe, Broken, 
Loddon, Edward-Wakool, 
Murrumbidgee

~ 553 GL delivered to South Australia 
(June to December 2020) 

Box 5: Summary of delivery of water for the environment – winter and spring 2020. 

https://www.environment.gov.au/water/cewo/catchment/southern-spring-flow-2020
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rain in the upper Murray catchments (refer Figure 19) and subsequent high flows from Victorian 
tributaries. This contributed to a substantial flow pulse along the River Murray. As well as being the 
catalyst for the overbank watering of the BM Forest, this rain event provided an overall boost to river 
levels along the whole length of the river, from Yarrawonga Weir to the Coorong, contributing to the 
intended benefits of keeping the river healthy for all users and providing much needed food and 
breeding opportunities for native vegetation, fish and wildlife. 

Box 5 shows the summary of delivery of water for the environment, while Figure 18 presents an 
annotated hydrograph of water released from Yarrawonga Weir showing the timing of various trigger 
points for actions linked to the RMC Delivery Plan. 

Figure 18: Southern Spring Flow - end of 2020 event hydrograph showing flow downstream of Yarrawonga Weir versus 
probable release without water for the environment, and estimated natural flows. 
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Figure 19: Plot showing Ovens River response to mid-October 2020 rain event in the upper Murray catchments which was 
the catalyst for overbank watering of the Barmah-Millewa Forest to commence as per the RMC Delivery Plan. 
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November 2020 
 

 

 

The Murray–Darling Basin again experienced a change in climate conditions during November, with a 
transition to “demand driven” operating conditions. Correspondingly, the active La Niña in the Pacific 
Ocean weakened temporarily in November. The BoM reported that temperatures during November 
2020 were warmer than average for most of Australia and that for the River Murray System both 
maximum and minimum temperature deciles were very much above average. Heatwaves also 
affected parts of Australia several times during the month. Large areas in south-eastern and eastern 
Australia experienced daily maximum temperatures more than ten degrees above average over a 
number of days, including in irrigation towns such as Mildura and Ouyen, both of which broke 
various November records. Heatwave conditions were accompanied by gusty winds and elevated fire 
danger for South Australia and the eastern states. 

During November these climatic conditions affected inflows into storages. River Murray System 
inflows were 439 GL (62% AEP) for the month compared to the long-term average for November of 
764 GL. Total inflows for the year to date had reached 4,180 GL by the end of November, tracking 

Figure 20: October 2020 Murray–Darling Basin rainfall deciles (inset) showing above average to very much above 
average conditions against November 2020 (main) showing contrasting conditions. 
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between the moderate and near average inflow scenario of the AOO. However, despite relatively low 
November system inflows, active storage continued to rise during the first week of the month and 
reached a peak of 61% (5,227 GL) on 7 November before falling to around 5,009 GL (58% capacity) by 
the end of the month (see Figure 21). 

Of the total active water in storage (of the shared resource) at the end of November, 43% was stored 
in Dartmouth Reservoir, 46% was stored in Hume Reservoir and 11% was held in Lake Victoria. The 
transfer of water from Dartmouth to Hume Reservoir was not required during Q2. However, releases 
from Hume Dam to meet downstream demands was carefully managed, including to ensure enough 
resources were located through the system to meet the summer demands. At the same time, these 
volumes were limited to maximise the resource that could remain in the upper storages, thus 
reducing evaporative losses. During November, 6 GL was released from Dartmouth Dam, (meeting 
minimum planned regulated releases) and 402 GL was released from Hume Dam. Lake Victoria was 
drawn on to support delivery commitments at the South Australian border. Of note, Lake Victoria 
peaked for a second time on 16 November at 97.8% (662 GL). 

As the rainfall decreased and temperatures increased, irrigation demands responded accordingly 
including a marked increase in observed diversions in the lower Murray/Sunraysia region. RMO 
moved swiftly with the transition of climate, managing the changed conditions and increasing 
releases to meet system demands from upper storages. Operations planning also indicated that the 
delivery of IVT would soon be required to ensure forecast demands could be met over the summer if 
conditions stayed dry and tributary inflows continued to fall away. 

  
Figure 21: The end of spring active storage was 58% (5,009 GL) having peaked on 7 November at 61% (5,227 GL). 

The WLWG was consulted and provided ongoing advice on the operational strategies employed in 
response to the IVT restriction on the Goulburn, which had an upper limit of 40 GL/month, as 
requested by the Victorian Government. More information on how MDBA responded to the 
Goulburn IVT limit is provided in the Q3 report. 
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As such, delivery of IVT from the Goulburn System commenced mid-November. A volume of 27 GL 
was planned for delivery for the month predominantly via the Goulburn River, with lower flow rates 
via the Broken Creek and Campaspe River. Notably, delivery of IVT via the Goulburn River was able to 
be aligned with a flow pulse to support Golden Perch migration and spawning in the Goulburn River. 
This flow pulse was developed by the Goulburn-Broken CMA and included a volume of entitlement 
water supplied by environmental water holders to achieve the target flows. 

Murrumbidgee IVT timing and the timing of using the Edward System escapes was also included in 
system planning discussions. Due to existing supply constraints in the Murrumbidgee System at the 
time, IVT was only able to be delivered to the Murray from mid-December, as it would have to be 
supplied from Burrinjuck Dam. RMO hence placed an instruction for the delivery of 30 GL of IVT from 
the Murrumbidgee System to the Murray in December. Along with the IVT delivery from the 
Goulburn System, by the end of November, RMO had requested use of; the Edward Escape to target 
a flow of 2,500 ML/day downstream of Stevens Weir; the Perricoota Escape to target a release of 
100 ML/day; and the Finley Escape to target a release of 250 ML/day, all of which assist to transfer 
additional water around the Choke and ensure requirements across the peak summer irrigation 
period could be met. 

Supporting collaboration and transparency with the joint governments, RMO prepared and 
distributed ‘Lake Victoria storage outlook and operations planning’ papers to WLWG fortnightly 
through the summer commencing 7 December. More information on this resource as well as the new 
shortfall risk assessment tool will be provided in the Q3 section of the report. 

Despite a dry November, La Niña conditions continued to suggest a wetter than average summer for 
most of the Basin and, following average to very much above average October rainfall that raised 
storage levels, there were corresponding further improvements to state water allocations. The 
ongoing improvement in available water resource was reflected in state allocations (Table 5). 

Table 5: Allocations during 2020–21 on the River Murray. 

End of Month 
Allocation 

SA High - Class 3 Vic Murray High 
Reliability 

Vic Murray Low 
Reliability 

NSW 
Murray 
High 
Security 

NSW 
Murray 
General 
Security 

July 29 77% 15% 0% 97% 2% 

August 26 100% 24% 0% 97% 8% 

September 23 100% 36% 0% 97% 15% 

October 28 100% 55% 0% 97% 26% 

November 25 100% 81% 0% 97% 39% 

During the 2019-20 water year, there was no allocation to general security water users in the NSW 
Murray regulated river water source for the whole of the water year. This year, while the allocation 
for General Security opened at 0%, by the end of Q2, the allocation was 39% of entitlement (as at 25 
November 2020) with a significant volume of carryover also available when averaged across 
entitlement holders. 
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Similarly, in Victoria, where Victorian Murray Valley High Reliability water users were allocated 48% 
of entitlement at 27 November 2019, by the same time this water year, the allocation was 81%. 
Further, the Victorian Resource Manager indicated a strong chance of this entitlement reaching 
100% allocation this water year. 

At the end of Q2, the BoM issued a climate and water outlook from December 2020 to March 2021. 
It was reported that the La Niña remained active in the tropical Pacific Ocean and that it was forecast 
to peak around December or January and likely to persist until at least the end of February 2021. 
Correspondingly, the outlook indicated that rainfall was likely to be above average across much of 
Australia, but also that the maximum temperature was likely to be higher than the long-term average 
for Victoria and adjacent parts of South Australia, and around the NSW/Queensland border (Figure 
22). This outlook meant that the summer ahead was likely to require a high level of adaptability on 
the part of RMO and continuous adjustment of operational planning. 

Of note at the end of Q2, the prolonged period of below average rainfall spanning several years 
across Australia continued in some areas. Persistent, widespread, above average rainfall was needed 
to replenish soil moisture and renew water storage volumes in these areas. The impact on water 
resources of the recent years’ long, dry period was also still evident, especially in northern parts of 
the Murray–Darling Basin where total storages remained low. The size of the rainfall deficit 
accumulated over annual and longer timescales remained very large over much of Australia despite 
recent rainfall improvements. 

Despite starkly contrasting operating conditions and a complex operational environment for Q2, 
RMO, working with WLWG, delivered all state water orders for the quarter whilst managing the 
uncertainty of a potential second period of unregulated flow. 

 

Figure 22: (left) Chance of exceeding the median rainfall for Dec 2020 – Feb 2021 and (right) chance of exceeding the 
median maximum temperature deciles for Dec 2020 – Feb 2021 (Source: BoM). 

  

http://www.bom.gov.au/climate/ahead/outlooks/archive/20201203-outlook.shtml
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Figure 23: River Murray System inflows in Q2 of 2020–21 were approximately 2,042 GL (72% AEP) and tracked well below 
the long-term average for much of the quarter. Inflows were near average during October but experienced a relatively 
sharp decline from the end of October to the end of November. 

 

 
Figure 24: River Murray System monthly inflows remained below the long-term average during Q1 and Q2. 
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Quarter Three 
Key focuses of quarter three (Q3) included the efficient delivery of state water entitlements and 
actively mitigating against shortfall risks. Actions were also undertaking to benefit recreation where 
possible across the holiday period. 

Traditionally, summer is the peak irrigation season with demands that have the potential to outstrip 
supply volumes and channel capacity. If not carefully managed, the River Murray System can 
experience shortfalls. Shortfalls can have serious consequences for water users and the system as the 
highest risk of a shortfall is during heatwaves that can severely stress crops and the environment. 

With higher allocations than the last water year (2019-20) there was uncertainty around the pattern, 
location and likely volume of irrigation demands across the summer of 2020–21. With the significant 
proportion of horticulture and access to water through trade and carryover, summer demands 
through the Sunraysia and in some other areas showed an overall increase in diversions compared to 
previous years. While summer diversions in the pumped districts were similar to recent previous 
years, the increase in the diversions outside the pumped districts indicated continued expansion and 
maturation of horticultural production in those areas. Hence, shortfall risks continued to be an area 
of operational focus. 

In early December, the MDBA published the end of October update to the River Murray System 
Annual Operating Outlook (AOO) 2020–21. This provided a revised analysis and update to the 
trajectories of the AOO planning scenarios based on system conditions in late spring and climate 
outlook. The BoM forecast a wetter and milder summer than those of previous recent years. 

  

https://www.mdba.gov.au/publications/mdba-reports/river-murray-system-annual-operating-plan
https://www.mdba.gov.au/publications/mdba-reports/river-murray-system-annual-operating-plan
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Key achievements for Q3 

 

  

Managing shortfall risk 
by careful tracking of 
Lake Victoria trajectory 
and implementing 
shortfall risk assessment 
tool. RMO prepared and 
distributed Lake Victoria 
storage outlook and 
operations planning 
papers to WLWG 
regularly through the 
summer and made an 
ongoing assessment of 
delivery shortfall, 
implementing a new 
process for monitoring 
and reporting on the risk 
of delivery shortfall as set 
out in MDBA’s ‘Shortfall 
Response Plan.’  
 

Responsive and adaptive 
operating in changing 
climate conditions, 
balancing the efficient 
supply of demands while 
maintaining a close 
watch on the potential 
for the climate to remain 
dry despite continued 
reports of an expected 
wet outlook. 
 

Efficient and effective 
response to water quality 
issue at Hume Dam and 
Reservoir associated with 
bushfire impacts in the 
upper Murray from fires 
across the 2019-20 
summer. RMO’s swift and 
thorough response entailed 
comprehensive 
communication, evaluation, 
monitoring and operational 
actions to manage and 
mitigate water quality risks. 
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Key external drivers influencing operations in Q3 
During summer the following key drivers influenced river operations: 

• Key Driver 1 – “Ongoing varied climate conditions” – Despite consistent advice from BoM of 
the high likelihood of wet and mild conditions across the summer, the southern Basin 
experienced a quarter of contrasting climate conditions. While BoM reported that December 
2020 was Australia's third wettest December since national records began in 1900, the 
southern Basin experienced average to below average rainfall conditions that helped drive 
up system demands. In January, a transition to wetter conditions flagged the potential for 
further rain and reduced demands in line with BoM outlooks. However, by February, rainfall 
had decreased well below average across the mid to lower Murray irrigation areas and 
resulted in higher system demands than were previously expected. While mean 
temperatures in south-east Australia were above the 1961-1990 average, they were cooler 
than the summers of previous recent years, noting however, that there was a heatwave in 
southern NSW and Victoria in late January that further exacerbated system demands during 
the late summer period. Being cognisant of the unpredictable climate conditions, despite a 
broadly wet and mild outlook, RMO undertook flexible and adaptable river operations in 
order to manage uncertainty and balance risks to system supply with the need to maintain 
delivery efficiency and conserve water upstream where possible. 

• Key Driver 2 – “Uncertain consumptive demands” – With higher allocations than the last 
water year, there was ongoing uncertainty in forecasting and planning for the timing, 
location and likely volume of consumptive demands across the summer. While uncertainty of 
consumptive demands is a perennial consideration for river operations, it had greater 
relevance this summer with allocations increasing to levels not seen for several years. Over 
recent years, there has also been a changing pattern of resource use (in both magnitude and 
location) across the system to meet continued growth in horticultural development, 
particularly in the lower Murray/Sunraysia area. The implications for supplying this changing 
demand pattern are varied. They include changes to the way inter-valley trade (IVT) water is 
being delivered, and a heightened consideration of potential supply risks linked with the 
demand growth along with the impact of more frequent extreme climatic events such as 
heatwaves. 
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Figure 25: Murray–Darling Rainfall deciles for Q3 show varied conditions across the River Murray System with above to very 
much above conditions in eastern NSW and south-east Victoria to progressively drier, average to below average conditions 
towards central and western NSW and into South Australia (Source: BoM). 

 
Figure 26: Maximum temperature deciles for Q2 show average to below average conditions across the River Murray System 
and much of the northern Basin (BoM). 
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Key metrics for Q3 
The operational metrics in Table 4 provide a snapshot summary of river operations for Q3. All figures 
should be considered within the context of the key drivers outlined above.  

Table 6: Key metrics for River Murray System operations during Q3. 

Metric Quarter Three i 

Total River Murray System inflows ii 652 GL (51% AEP) 

Storages Net change at Dartmouth 
Net change at Hume 
Net change at Lake Victoria 
 
Net change at Menindee Lakes 

↑ 71 GL with no system transfers 
required 
↓ 628 GL 
↓ 323 GL due to releases required to 
supply downstream demands  
N/A as Menindee Lakes not part of the 
shared resource. 

Storage releases Dartmouth Releases 
Hume Releases 
Lake Victoria Net Releases iii 
Menindee Lakes Releases 

25 GL 
1,082 GL 
272 GL 
N/A as Menindee Lakes not part of the 
shared resource. 

 IVT Murrumbidgee: 130 GL 
Goulburn: 111 GL 

Total consumptive deliveries iv 466 GL Victorian Murray 
378 GL NSW Murray 

River Murray System loss v 185 GL 

Environmental directed releases from Hume vi 7 GL Victorian Murray 
22 GL NSW Murray 

Flow to SA Total SA Flow 
Dilution & Loss  
Entitlement Flow  
Consumptive trade deliveries 
Environmental water deliveries vii 
Rolling Adjustment viii 

902 GL 
174 GL  
454 GL  
34 GL 
240 GL 
-0.5 GL 

Publication of operational information 11 MDBA Weekly Reports 
3 Media Releases on ‘river operations’ 
Basin in Brief/Flows in the River Murray 
System 

i. Values are provided from the River Murray System accounts at the point of time the quarterly report is written and considered as 
operational data. Updates to input data including changes to rating tables as well as other data changes as a result of hydrometric 
updates may result in the numbers in the above table changing. 

ii. River Murray System inflows include unregulated inflows to Dartmouth, Hume and from the Kiewa, plus inflows from the NSW and 
Victorian tributaries excluding environmental water deliveries and IVT as well as Menindee when not part of the shared resource.  

iii. Lake Victoria Net Releases refers to the net volume between inflows and outflows. 
iv. Sourced from River Murray System accounts, includes all consumptive deliveries and Lindsay River allowance for Victoria. 
v. River Murray System (RMS) losses are defined as the losses incurred in the RMS between Hume Dam and the South Australian border. 

Loss estimates are derived from the River Murray Monthly Accounts. Losses exclude environmental use debited against environmental 
water holder accounts for their specific watering actions and losses from the major RMS storages Dartmouth and Hume Reservoirs, 
Lake Victoria and Menindee Lakes System (when part of the shared resource). Note: this is an interim loss value – refer footnote (i). 

vi. Sourced from River Murray System monthly environmental accounts. 
vii. South Australian Environmental use – includes all environmental water that flows into South Australia. 
viii. Includes changes due to rating table upgrades or subsequent hydrometric updates as well as unregulated flow and Additional Dilution 

Flow (ADF) whenever these occur.  
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December 2020 

 

At the beginning of Q3, MDBA published the end of October update of the AOO. The updated 
document provides revised analysis of the climate and system drivers shaping river operations 
activities for the remainder of the water year. Typically, most of the year’s inflows have been 
received by then which provides a clearer picture of the season ahead. Key findings included that: 

• River Murray System inflows were tracking closest to those assumed in the ‘moderate’ AOO 
scenario; while winter inflows remained well below the long-term average during what was a 
historically high inflow period, persistent wetter conditions to the end of October boosted 
inflows towards the long-term average. 

• Higher demands than previous recent water years were expected across the summer 
(consistent with improved water availability) and BoM’s forecast was for warmer than 
median temperatures along the River Murray over the summer, potentially increasing 
conveyance losses and irrigation demands downstream of the Choke. Hence, the risk of a 
system shortfall had increased compared with the risk at the start of the water year, and 
delivery of IVT remained crucial to maintain operational efficiency and to meet summer 
demands downstream of the Choke. 

• Transfers from Dartmouth to Hume Dam were not expected to be required for the remainder 
of the 2020–21 water year and it was expected that releases from Hume would increase to 
meet peak demands over the summer and early autumn which would likely draw the storage 
down to a minimum level in April (noting the minimum level was forecast to be above 500 GL 
in all scenarios). Menindee Lakes remained unavailable to meet Murray System demands. 

 
December 2020 rainfall was the fourth highest 
on record for Australia but was only slightly 
above average for the Murray–Darling Basin. 
However, across much of north-eastern NSW, 
very much above average rainfall was 
recorded with some areas even experiencing 
their highest December rainfall on record. This 
included rainfall over catchments of several 
NSW Darling River tributaries that assisted in 
wetting up these areas and improving stream 
flow responses for rainfall in the coming 
weeks and months (Figure 27). 

Figure 27 – December 2020 rainfall deciles. 

https://www.mdba.gov.au/managing-water/water-markets-trade/barmah-choke
http://www.bom.gov.au/climate/current/month/aus/summary.shtml
http://www.bom.gov.au/climate/current/month/aus/summary.shtml
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The BoM reported that the mean temperature for December was 0.14 °C above the national average. 
Maximum temperatures for December 
were near average across most of the 
Basin (Figure 29), whilst the mean 
minimum temperatures were below 
average in the south, but above or very 
much above average in the Basin’s 
north. 

Having reached a peak in November, 
active storage in MDBA’s reservoirs 
continued to steadily decline during 
December to around 4,560 GL (53%) at 
the end of the month. The majority of 
this volume was held in Dartmouth Dam 

which remained steady at around ~2,390 GL (62%), with the volume in Hume Reservoir (~1,940 GL, 
65%) gradually decreasing, with releases being made to meet summer demands. Similarly, Lake 
Victoria continued to steadily decline with releases being made to meet downstream demands – the 
Lake’s storage volume was around 423 GL (62%) at the end of December. 

The Menindee Lakes storage remained too low to contribute to meeting demands. As per the rules 
set out in the Agreement, the storage continued to not be part of the shared resource of the River 
Murray System for the duration of Q3. River Murray System inflows for December 2020 were around 
213 GL which is within the lowest 30% of 129 years of record for December. 

The BoM continued to report a climate outlook that predicted January to March 2021 rainfall was 
likely to be above average across much of the country, particularly in the eastern states, with the La 
Niña and a positive phase of the Southern Annular Mode (SAM) being likely to influence the wet 
outlook, particularly for eastern Australia. However, BoM also noted the southern parts of Australia 
were in their drier season, and as such, rainfall (even if above average) was not likely to be sufficient 
to relieve long-term rainfall deficits. 

Specific objective and outcome 1.4 indicates that when Dartmouth Dam storage rises above 60% 
capacity (but remains below 70% capacity), the minimum planned flow rate targeted at Colemans 
gauge should be an average of 200-300 ML/day. In late October 2020, Dartmouth Dam reached 60% 
capacity. The release at Colemans gauge continued to target the minimum flow rate of 200 ML/day, 
as the additional 100 ML/day accumulated in the storage, to be used to provide for riparian, amenity, 
and in-stream needs at an opportune time. In mid-December, RMO and Goulburn-Murray Water 
(GMW) reached an agreement to maintain an elevated baseflow of 350 ML/day from 21 December 
to the end of January 2021. This utilised 100 ML/day of MDBA operational water and 50 ML/day of 
Victorian resource. In addition to providing environmental benefits, the flow rate of 350 ML/day at 
Colemans gauge contributed to maintaining a flow of around 600 ML/day at Tallandoon gauge, a rate 
that assists pumpers and provides recreational benefits. On advice from fish ecologists, this steady 
release was also beneficial for natural Murray Cod recruitment as pulsed flows (which generate cold 
water) were considered undesirable at this time. Maintaining the flow rate of 350 ML/day was 
determined to not have a significant impact on the ability to deliver an environmental pulse in the 
new year at which time it would be beneficial for Murray Cod recruitment and the environment. 

Figure 28 - Maximum Temperature Deciles for December 2020. 

http://www.bom.gov.au/climate/ahead/outlooks/archive/20201224-outlook.shtml
http://www.bom.gov.au/climate/sam/
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Delivery of water for the environment for the Southern Spring Flow event concluded in early 
December with a small number of in-channel regulators remaining open to facilitate the fish exit 
strategy through the smaller regulators on both sides of the River Murray in the Barmah-Millewa 
Forest. This in-channel action was extended until 23 December at which time only Boals Creek 
Regulator on the Barmah side of the forest remained open to continue inundation of Boals-
Deadwood wetlands and thus support bird breeding through the summer. Additionally, WaterNSW 
continued to deliver water for the environment into Reed Beds Swamp in Millewa Forest, requiring a 
flow above maximum regulated target flow though the Gulpa Creek Offtake until 31 January 2021. As 
per Prerequisite Policy Measures objectives, return flows from this event continued to be delivered 
through the system and onto South Australia achieving multiple planned environmental outcomes 
along the way. 

Supporting collaboration and transparency with the joint governments, MDBA River Operations 
prepared and distributed ‘Lake Victoria storage outlook and operations planning’ papers to WLWG 
fortnightly through the summer months, commencing 7 December 2020. These papers covered three 
elements: the minimum operating threshold for Lake Victoria; an update on the current forecast supply 
and demands and how Lake Victoria is tracking compared to the AOO, operational spreadsheets and the 
minimum operating threshold; and an update on the required supply strategy. This process facilitated 
RMO to closely monitored the risk of a system shortfall in consultation with the states. 

RMO continually monitored weather conditions and forecast demands, and actively managed the risk 
of delivery shortfall across the high demand summer period as conditions evolved. A new element of 
shortfall risk management this summer included a trial implementation of the draft system shortfall 
risk assessment tool which is designed to determine the specific level of delivery shortfall risk at any 
given time in the River Murray System between Wakool Junction and the SA border. The tool uses 
forecast operational diversion data and conveyance requirements, and applies the buffers set out in 
the ‘MDBA River Murray Shortfall Response Plan’ (SRP), then compares that information to forecast 
operational river flows to make an assessment of the level of risk (i.e. to determine the alert level). 
RMO regularly reported the level of risk in the ‘River Murray Operations Weekly Report.’ 

The SRP (developed by the River Management System Review Team, MDBA) has multiple purposes 
including, but not limited to, describing the arrangements for the coordinated response to a shortfall in 
the River Murray System, and setting out monitoring arrangements that lead up to an ‘implementation 
phase’ (implementation of actions to manage a shortfall) should a delivery shortfall occur. 

Compared to previous recent summers, during the 2020–21 water year, from December, IVT water from 
the Murrumbidgee account was available to MDBA which provided greater flexibility and delivery 
options in the context of upper limits to the delivery of water from the Goulburn system (see Box 6). 
Nevertheless, it remained important to carefully manage and plan Murrumbidgee IVT delivery to ensure 
its use provided the best value in supplying the River Murray System and for supporting river operations 
objectives across the summer months ahead. During December 2020 around 40 GL of IVT was delivered 
to the Murray from each of the Goulburn and the Murrumbidgee systems. 

  

https://www.mdba.gov.au/basin-plan-roll-out/sustainable-diversion-limits/prerequisite-policy-measures
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By late December the Barmah Choke and most other escapes were at or close to capacity meeting 
the actual and expected high irrigation demand supporting summer crops, following high yields from 
winter grain crops. With rice being grown this summer, an expected further increase in demand in 
January was being planned for. 

BOX 6 – Determination to limit the delivery of Goulburn IVT 
The Victorian Government requested the MDBA to aim to limit the call of inter-valley trade (IVT) 
from the Goulburn System to 40 GL per month between December 2020 and April 2021. This 
follows on from Victorian Government’s request to MDBA to limit the IVT delivery during the 
2019-20 summer. This request was made in both instances as an interim measure to protect the 
health of the lower Goulburn River while the Victorian Government continued to review the 
State’s long-term trading limits.  

Limiting the call on IVT over summer changes the way the MDBA operates the River Murray 
System, and hence MDBA undertook significant analysis to understand the potential operational 
risks and changes necessary in order to meet the request. While there are a range of factors that 
contribute to delivery risk in the River Murray System, analysis showed that changing the way 
Goulburn IVT has been called upon previously could potentially impact delivery risk and state 
water shares in the System. 

As such, MDBA sought a determination under clause 33 of the Agreement to limit delivery of 
Goulburn IVT to 40 GL between December 2020 and April 2021. Ultimately, not all states agreed 
that the MDBA should limit the Goulburn IVT call to 40 GL per month from December to April and 
the Basin Officials Committee advised that, given the lack of agreement to the recommendations 
and comments provided by jurisdictions, RMO should continue to actively monitor the projected 
level in Lake Victoria and adjust operations accordingly. 

RMO regularly and frequently re-evaluated system operations across the summer, monitoring risk 
of shortfall and system conditions. This analysis was presented to the States fortnightly for their 
advice. The MDBA was able to limit its call on the Goulburn IVT as per the Victorian Government 
request with no material impact on water resources or increased shortfall risk across the year. 

Box 6: Determination to limit the delivery of Goulburn IVT. 

 
  

https://www.abc.net.au/news/2020-12-01/australian-grain-harvest-to-set-new-records/12935994
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January 2021 

 
River Murray System inflows during 
January 2021 totalled around 140 
GL (69% AEP), a little less than the 
long-term median of 187 GL. Rainfall 
deciles were mostly above average 
in the southern Basin in January 
(Figure 30), and the mean maximum 
temperatures for the southern Basin 
were mostly average to cooler than 
average. Despite these overall 
temperate conditions for the 
month, heatwave conditions moved 
across much of south-eastern 
Australia in line with the Australia 
Day long weekend in late January, 
followed immediately by a widespread rain event recording high rainfall totals across the southern 
Basin. In anticipation of, and in response to, the rain, there was a marked reduction in irrigation 
demands requiring careful analysis and consideration of system operations planning in order to 
balance conservation of water in the upper storages, efficiently meeting anticipated continued 
demands in line with relatively higher allocations than in recent years, and allowing time to increase 
supply again in order to manage autumn demands and Lake Victoria levels into March and April. 

In order to meet anticipated demands further downstream associated with higher seasonal 
allocations it was necessary to continue to run the system, for the most part, at or near capacity.  
The updated Annual Operating Outlook published in October 2020 detailed how the MDBA could run 
the River Murray most efficiently in response to conditions across a range of possible climate and 
rainfall scenarios such that water users and river managers can be assisted with future planning. The 
full range of scenarios from extremely dry to very wet was considered, and by early January the risk 
of shortfall was evident. Assisting with meeting progressively increasing summer allocations, IVT 
deliveries continued into January with the Goulburn and Murrumbidgee delivering approximately  
40 GL and 45 GL to the Murray respectively. The movement of water in the river system was being 
finely balanced and RM Operators kept a close watch on climate conditions, operating to a dry 
scenario while being ever mindful of the wetter conditions forecast in the coming months. MDBA 
successfully employed responsive and adaptive river operations in changing climate conditions, 
meeting all downstream demands for the quarter. 

Figure 29: January 2021 rainfall deciles. 



 

 
Murray–Darling Basin Authority  River Murray System Summary of River Operations            42 
 

Box 7: Lake Victoria flushing rule implemented.  

BOX 7 – Lake Victoria flushing rule implemented 
In early January 2021, WaterNSW declared red alerts for blue-green algae (BGA) in the River 
Murray System upstream of Euston Weir and at Buronga, following the declaration of numerous 
amber alerts along the River Murray System during December 2020. During January further red 
alerts were declared moving downstream from Euston, and on 21 January RMO received advice 
that SA Water were seeking to implement the water quality ‘flushing rule’ at Lake Victoria to 
manage the BGA event currently active in the lower Murray as per SO&O 9.6: Improving water 
quality using Lake Victoria. 
Upon discussion between relevant state agencies, there was concern expressed by WaterNSW 
about potential longer-term impacts in the SA Murray of putting species in current blooms into 
Lake Victoria for dilution and mitigation of BGA. Concerns included that the identified species 
create toxins and that Lake Victoria may be at risk of being an ongoing source of these species if 
more of the Murray flow were to be routed through the Lake. RMO hence sought further advice 
from water quality specialists to consider these potential risks. 
The two main species of concern were:  

- Chrysosporum ovalisporum – an invasive tropical species which likes warm temperatures. 
It will drop a form of ‘seed’ into sediment as it dies that lets it lie dormant for a few years 
when water cools and will then re-grow when favourable conditions return. This species 
was present in widespread water quality impacts which occurred following spring floods in 
the River Murray in 2016.  

- Microcystis – a species which can become abundant and dominant, and while the species 
had not yet been identified as a part of this particular Murray bloom, it was thought to be 
already fairly widespread in the Murray and likely already present in Lake Victoria. A 
bloom of Microcystis was identified in the Menindee Lakes System concurrent to this 
event, however it was not yet blooming on the Murray. 

Chrysosporum ovalisporum had already been observed in samples at the Lake Victoria outlet, and 
as such was deemed to also be in the Lake, with subsequent blooms likely should favourable 
conditions prevail. The current bloom was likely to have seeded from a weir upstream of lock 11, 
possibly Lake Euston, and is linked with water column stratification. 
It was deemed likely that Microcystis, while not yet ‘blooming’ on the Murray, was likely to work 
its way down the lower Darling and into the Murray in coming weeks, months, or years, depending 
on conditions. Although not observed in this particular Murray bloom, it had previously been 
detected in the Murray and it was surmised to be highly likely to already exist in Lake Victoria. 
A water quality expert advised that given the existing known occurrence of these species in the 
river and their dependence on conditions, including nutrients, for actual blooms, there was likely 
no additional ‘future’ or ‘latent’ risk being generated by putting larger amounts of Chrysosporum 
ovalisporum (and potentially Microcystis) into Lake Victoria at this time. Both species were almost 
certainly already in the lake, and/or would inevitably work their way into the Lake, noting that 
subsequent blooms in the Lake that could seed blooms in SA would be condition driven into the 
future. Whether this would occur was uncertain and it is possible that Lake conditions will never 
be suitable to create a bloom of these species within the Lake. 
Conditions at this time in the Lake, including winds and mixing, combined with the Lake drawdown 
worked well to significantly reduce movement of BGA into SA and help break up and mitigate the 
bloom within the Lake. Data at the outlet and downstream supported this observation. Prevailing 
winds at the time assisted the operation, which had been a desired element in the strategy. The 
wind pushed the BGA onto the eastern shore, away from the outlet and seiching from wind on the 
shore assisted to strand the BGA. 

https://www.waternsw.com.au/water-quality/algae#stay
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February 2021 

 

A wetter than average February 2021 
for the Murray–Darling Basin brought 
an end to a wetter than average 
summer for Australia as a whole. 
Rainfall for summer 2020–21 was 29% 
above average for Australia, and the 
wettest since 2016–17. Widespread 
moderate rainfall totals were recorded 
across the south-east and central 
Murray–Darling Basin during the first 
weeks of February 2021, however 
rainfall deciles (Figure 30) show the 
contrasting conditions between the 
south-east versus the central and lower 
southern-connected Basin. The national mean temperature for summer was slightly above average, 
however the mean maximum temperature deciles in the Murray–Darling Basin were average to 
below average. 

The BoM reports that area 
averaged rainfall across the 
Murray–Darling Basin was 
49.4 mm in February. This is 
26% above the long-term 
February average, although 
the distribution across the 
Basin was highly variable. In 
the first weeks of February, 
daily rainfall totals in excess 
of 100 mm were recorded 
in north-east Victoria and 
south-east NSW and 
inflows from the Ovens and Kiewa rivers responded accordingly with Rocky Point on the Ovens River 
increasing to around 12,500 ML/day. However, while the Murray System monthly inflow volume of 
300 GL (12 % AEP) was the highest February inflow volume observed since 2011, the majority of 
these inflows occurred in the first half of the month and by the end of February, daily inflows had 
fallen to below the long term average (see Figure 31). 

Figure 31: River Murray System Daily Inflows at 03 March 2021. 

Figure 30: February 2021 Murray–Darling Rainfall Deciles. 

http://www.bom.gov.au/web03/ncc/www/awap/temperature/maxdecile/3month/colour/history/nat/2020120120210228.gif
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Of note, while the volume of River Murray System inflows were markedly higher this summer than the 
previous, the distribution attributed to each state (Figure 32) was almost exactly the same (NSW share of 
inflows in summer (Q3) last year was 43% to Victoria’s 57%). This is reflective of the long-term average 
that the volume of River Murray water resource available to Victoria usually exceeds that of NSW by 
virtue of the states’ different rainfall and river networks. Indeed, over the long-term, Victorian tributaries 
are estimated on average to deliver to the Murray more than double that of the NSW tributaries. In some 
years, such as at the beginning of summer 2018-19, the difference for the water year was closer to 
fourfold, with the Victorian tributaries delivering a distinctly greater volume than those of NSW. 

   
Figure 32 (left): 2020–21 River Murray System inflows to end February and, Figure 33 (right): Q3 summer 2020–21 River 
Murray System inflows. 

During February, RMO continued to access IVT deliveries to the Murray from both the Goulburn and 
the Murrumbidgee systems to efficiently meet downstream demands and system requirements. 
Around 35 GL and 40 GL of IVT was delivered to the Murray from the Goulburn and the 
Murrumbidgee systems respectively. By accessing IVT water to meet orders from a more proximate 
source, RMO were able to decrease releases from Hume Reservoir, conserving the upstream 
resource. Following a widespread rain event in late January which recorded totals of around 80 mm 
in the local area surrounding Hume Reservoir, a subsequent modest rain event occurred in the same 
area in early February, directly after which it became evident there was a water quality event 
emerging in the reservoir (see Box 8). 

The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) surmised that 
New South Wales and Victoria are estimated to have harvested amongst their largest ever winter 
crops in 2020–21. While the summer crop season was forecast to be much improved on the drought 
affected season in 2019-20, it was still predicted to be below average. Nevertheless, by the end of 
February, allocations in the Murrumbidgee Valley were 100% for both high and general security 
licence holders. In the NSW Murray Valley, high and general security allocations were 97% and 50% 
respectively and in the Lower Darling allocations were 100% and 30% respectively. Some irrigators in 
southern NSW were growing rice again for the first time in three years, and for Murrumbidgee Valley 
irrigators this was the first time since 2016 they had been given a full water allocation. For some 
whose allocation came too late for a summer crop, the availability of carryover for the next season 
still gives some confidence in the context of business planning for subsequent seasons.  

https://www.agriculture.gov.au/abares/research-topics/agricultural-outlook/australian-crop-report/overview
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BOX 8 – Water quality event at Hume Dam 
Across February and March 2021, a collective agency response successfully mitigated a poor water 
quality event at Hume Dam. 

The Event: 

One year after the 2019-20 bushfires in the upper Murray catchment, the catchment received a 
modest rain event, and by 8 February flows of up to 16,700 ML/day reached the northern arm of 
Hume Dam at Jingellic. While there had been several similar inflow events such as this since the 
2019-20 bushfires, on this occasion inflows carried bushfire contaminants and organic matter into 
a stratified lake. Anerobic conditions and micro-organisms interacted such that the water quality 
was greatly affected. These then caused several chemical reactions that resulted in low dissolved 
oxygen levels and high levels of minerals in the water, such as manganese, to be suspended in the 
water column. 

This effect was first observed by Hume Dam operators on around 17 February, with an odorous 
smell and a small presence of Murray Crayfish escaping the water, and investigations were quickly 
conducted. The investigations showed low dissolved oxygen that effected biotic life as well as high 
levels of minerals which can be problematic to biota as well as to town water supplies. 

Mitigation: 

Hume Dam supports several economic, social and environmental services, such as irrigation 
districts, townships, hydroelectricity and the Murray River and floodplain. 

From 17 February approximately ten agencies worked together to: 

• understand the issue within Hume Dam,  
• mitigate the poor water impacts to biota and townships from releases downstream of 

Hume, and 
• communicate the issue to the public, via media announcements and interviews. 

The daily release downstream of Hume Dam was proportionately diverted through the cone valves 
for aeration, and compressed air was added to the release through the power station to remediate 
the low oxygen levels to healthy levels again. 

Other measures were also taken by North East Water and Albury City Council to treat and monitor 
oxygen and mineral levels, while NSW fisheries and Charles Sturt University temporarily re-housed 
several dozen Murray Crayfish. 

Upstream of Hume Reservoir, investigations confirmed that runoff from bushfires caused the issue 
within the stratified lake. As temperatures cooled into autumn the lake de-stratified, which helped 
reduce the effects of the poor water quality as the water layers mixed and diluted. 

Future management: 

It is possible these bushfire-related water quality impacts will continue to be an issue for the 
Upper Murray, Hume Reservoir and downstream for a considerable amount of time, not only in 
the context of existing contaminants resulting from the 2019-20 bushfires, but also the increased 
potential for severe bushfires in future seasons as global temperatures continue to rise. Increased 
monitoring is being developed and implemented in response to anticipated potential repeat 
events. 

Box 8: Water quality event at Hume Dam. 

  

https://www.mdba.gov.au/media/mr/bushfire-runoff-impacting-water-quality-hume-dam-downstream
https://www.newater.com.au/about-us/news-media/news-media-archive/possible-taste-and-odour-to-drinking-water-in-murray-river-towns
https://www.mdba.gov.au/media/mr/bushfire-runoff-impacting-water-quality-hume-dam-downstream
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By the end of February 
total active storage (48%) 
was around 20% higher 
than at the same time 
last year but was 
nevertheless continuing a 
downward trajectory to 
meet system demands. 

The BoM climate outlook 
for autumn suggested 
that rainfall was likely to 
be wetter than average 
for large parts of eastern 
Australia, continuing the 
summer rainfall trend. The La Niña that was declared in late 2020 was forecast to end during the 
autumn of 2021, however this major climate driver nonetheless typically increases the likelihood of 
above average rainfall across eastern Australia during early autumn, with the influence expected to 
continue even as the event decays. Despite continued wetter conditions forecast for the autumn, 
warmer than average maximum autumn temperatures were expected for the far south-east of 
Australia. 

  

Figure 34: MDBA total active storage to end February 2021 

http://www.bom.gov.au/climate/ahead/outlooks/archive/20210304-outlook.shtml
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Quarter Four  
The primary focus for River Murray Operations’ activities for quarter four (Q4) is to balance autumn 
use with moving into a resource conservation mode prior to winter. The highest diversions for the 
year can occur in March when sufficient water is available. In some years an ‘autumn break’ arrives 
with steady rain that reduces use, replenishes the soils and improves the potential for higher winter 
stream flows. Climatic conditions this autumn were highly variable across the Basin with above 
average rainfall recorded over much of eastern Australia including most of NSW, southern 
Queensland, and eastern Victoria, compared to very much below average rainfall further west in the 
Basin. Thus, sustained storage releases were required well into autumn to meet higher demands 
than observed in recent previous years and end-of-water-year system demands. 

Of significance this quarter was the rainfall and flooding across the catchments of northern NSW and 
southern Queensland during late March which produced the first considerable inflow into the Lakes 
Menindee Lakes since 2016. Water is critical to the Baakindji people and the confidence of the 
Menindee community, and the lakes are also important for local tourism and a recognised site for 
fish and bird breeding. In early May, the Menindee Lakes storage reached 640 GL, triggering the 
water sharing arrangements agreed under the Murray–Darling Basin Agreement which make the 
water in the Lakes available to meet River Murray System demands. The MDBA anticipated that 
significant releases of water were not likely to be required from the Menindee Lakes until spring or 
summer of 2021-22 depending on prevailing conditions. 

Key achievements for Q4 

 

  

In 2020–21 all state water 
orders were met. This is a 
significant achievement that 
the MDBA endeavours to 
accomplish each year and was 
achieved despite multiple 
uncertainties and constraints 
across the River Murray System 
this water year. 

Balanced achieving river operations’ 
objectives and outcomes with 
meeting requirements under the 
MDB Agreement particularly during 
a contentious period of community 
and political debate as Menindee 
Lakes reached the trigger to become 
a part of the shared resource. 
 

Delivery of ~250 GL of Inter-Valley 
Trade water within environmental 
operating constraints set by the 
states, efficiently meeting 
demands and conserving the 
resource upstream. 
 

 

Key external drivers influencing operations in Q4  
Adaptability of operational activities to changing inflow patterns was key during the autumn of 2021. 
Vastly differing climatic conditions across the months of Q4 and the return of Menindee Lakes to the 
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shared resource necessitated rigorous operational planning and flexibility. River Murray Operations 
recognised three Key Drivers that would shape the fourth quarter.  

• Key Driver 1 – “transition from wet to sustained dry conditions” – from late March and for 
the remainder of the quarter in the southern Basin, particularly over the irrigation areas, 
rainfall and inflows significantly decreased. The 2020–21 La Niña began to weaken in early 
March and the El Niño–Southern Oscillation returned to neutral by months end, suggesting 
the weakening of the wetter than average period experienced over the summer. 

• Key Driver 2 – “planning to reach target at Lake Victoria” – with very much above average 
rainfall conditions and a corresponding reduction in irrigation demand and river losses during 
March, RMO were closely tracking the trajectory of the Lake Victoria level, with a strong 
focus on the 350 GL end of system target volume for May as set out in the Murray–Darling 
Basin Agreement. In response to climatic conditions and subsequent responses in system 
flows, and with BoM forecasting a continued wet outlook, RMO conserved water in upstream 
storages by easing releases and decreasing volumes in Lake Victoria in preparation to capture 
further autumn-winter tributary inflows. These actions support guarding against surplus 
water in transit and reducing the potential future spill from Lake Victoria. In contrast to the 
predominant highly conservative approach of recent dry years, RMO operated more 
adaptively to the forecast during 2020–21. The focus was conserving water upstream whilst 
being continually mindful of planning for a recession to dry conditions should they prevail, 
which ultimately, they did. A sustained dry period into the autumn demanded a swift 
adjustment of planning assumptions and the overall operating approach, and the careful 
management of the myriad interacting factors to meet the end of year target at Lake Victoria 
(see Box 9). 

• Key Driver 3 – “managing the return of joint access to the Menindee Lakes” – as Menindee 
Lakes storage surpassed 640 GL in early May 2021, water sharing arrangements as set out in 
the Murray–Darling Basin Agreement were triggered, making the storage volume a part of 
the shared River Murray System resource. This was a major factor for operations planning 
during the quarter. MDBA were acutely aware of community concerns around the return of 
shared access to Menindee Lakes and hence, whilst operating the River Murray System 
efficiently remained the core tenet, balancing this objective with community needs and 
enhancing environmental outcomes as well as the needs of downstream water users all 
contributed to the planning process. 
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Figure 35: Murray–Darling rainfall deciles for Q4 shows the contrasting conditions across the River Murray System where 
below average to very much above below conditions prevailed to the west and eased towards predominantly average to 
above average conditions towards the east. Almost all of this rain fell in March 2021 (Source: BoM). 

 
Figure 36: Murray–Darling maximum temperature deciles for Q4 show predominantly average to below average conditions 
for most of the River Murray System, with the South Australian Murray experiencing above average conditions (Source: 
BoM). 
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Key metrics for Q4 
The operational metrics in Table 7 provide a snapshot summary of river operations for Q4. All figures 
should be considered within the context of the key drivers outlined above. 

Table 7: Key metrics for River Murray System operations during Q4. 

Metric Quarter Four i 

Total River Murray System inflows ii 470 GL (66% AEP) 

Storages Net change at Dartmouth 
Net change at Hume 
Net change at Lake Victoria 
 
Net change at Menindee Lakes 

↑ 24 GL  
↓ 241 GL due to releases to meet system demands 
↑ 38 GL due to the capture of water from upstream  
↑ 749 GL as significant inflows brought Menindee 
Lakes back into shared resource in early May. 

Storage 
releases 

Dartmouth Releases 
Hume Releases 
Lake Victoria Net Releases iii 
Menindee Lakes Releases 

40 GL 
785 GL 
45 GL 
55 GL 

 IVT Murrumbidgee: 119 GL 
Goulburn: 128 GL 

Total consumptive deliveries iv 354 GL Victorian Murray 
328 GL NSW Murray 

River Murray System loss v 172 GL 

Environmental directed releases from Hume vi 0 GL Victorian Murray 
3 GL NSW Murray 

Flow to SA Total SA Flow 
Dilution & Loss  
Entitlement Flow  
Consumptive trade deliveries 
Environmental water deliveries vii 
Rolling Adjustment viii 

484 GL 
174 GL  
240 GL  
 36 GL 
80 GL 
-46 GL due to SA deferral 

Publication of operational information 13 MDBA Weekly Reports 
5 Media Releases on ‘river operations’ 
Basin in Brief/Flows in the River Murray System 

i. Values are provided from the River Murray System accounts at the point of time the quarterly report is written and considered as 
operational data. Updates to input data including changes to rating tables as well as other data changes as a result of hydrometric 
updates may result in the numbers in the above table changing. 

ii. River Murray System inflows include unregulated inflows to Dartmouth, Hume and from the Kiewa, plus inflows from the NSW and 
Victorian tributaries excluding environmental water deliveries and IVT as well as Menindee when not part of the shared resource.  

iii. Lake Victoria Net Releases refers to the net volume between inflows and outflows. 
iv. Sourced from River Murray System accounts, includes all consumptive deliveries and Lindsay River allowance for Victoria. 
v. River Murray System (RMS) losses are defined as the losses incurred in the RMS between Hume Dam and the South Australian border. 

Loss estimates are derived from the River Murray Monthly Accounts. Losses exclude environmental use debited against environmental 
water holder accounts for their specific watering actions and losses from the major RMS storages Dartmouth and Hume Reservoirs, 
Lake Victoria and Menindee Lakes System (when part of the shared resource). Note: this is an interim loss value – refer footnote (i). 

vi. Sourced from River Murray System monthly environmental accounts. 
vii. South Australian Environmental use – includes all environmental water that flows into South Australia. 
viii. Includes changes due to rating table upgrades or subsequent hydrometric updates as well as unregulated flow and Additional Dilution 

Flow (ADF) whenever these occur.  
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March 2021 

 
At the start of March, the BoM were forecasting a wetter than average autumn for large parts of 
eastern Australia, although the La Niña was forecast to end during the 2021 autumn. Extreme multi-
day rainfall and significant flooding affected many parts of eastern and central Australia from 17 to 
26 March 2021. Heavy rainfall extended from central Australia to northern inland NSW during that 
week resulting in significant flooding on 
some inland rivers in northern NSW and 
southern Queensland. NSW had its 
second-wettest day, third-wettest week 
and second-wettest March on record 
since 1900. Northern Murray–Darling 
Basin catchments had two of their three 
largest one-day increases in water 
storage levels since 1993. The 2020–21 
La Niña meant antecedent soil 
moisture, runoff and water storage 
levels were higher in March 2021 than 
for a similar multi-day coastal rainfall 
event in February 2020. This meant the 
extent and severity of flooding was far 
greater in 2021 than 2020. The 
significant rainfall and flooding across the catchments of northern NSW and southern Queensland 
generated substantial inflow into the Barwon-Darling, with flows peaking downstream of the 
Barwon-Namoi river junction at ~75,000 ML/day on 7 April 2021. This event was to subsequently 
provide significant inflows to the Menindee Lakes System, which would prove to be its largest inflow 
since 2016. 

Following widespread rainfall across much of the Basin, there was a substantial reduction in irrigation 
demand and river losses. This increased flows in some parts of the River Murray System. To 
compensate for irrigation reductions and to conserve water in the upper Murray storages, releases 
from Hume Dam, Yarrawonga Weir and Stevens Weir were reduced. This operational action was 
intended also to guard against too much water being in transit and thus to manage external spill risk 
at Lake Victoria. Until late March, Lake Victoria storage had been drawn on to meet downstream 
demands and to prepare for the capture of further autumn-winter tributary inflows. By the end of 
March, RMO were closely tracking the trajectory of the Lake Victoria level, with a strong focus on the 
350 GL end of system target volume for May as set out in the Murray–Darling Basin Agreement (see 
Box 9). 

Figure 37: Rainfall for March 2021 shows the significant rainfall received 
across Northern NSW and Southern Queensland during the month. 

http://www.bom.gov.au/climate/current/statements/scs74.pdf
http://www.bom.gov.au/climate/current/statements/scs74.pdf
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During March, active storage in MDBA’s 
reservoirs remained relatively steady at 
around 46% (~4,100 GL). At the end of 
the month, the majority of this volume 
was held in Dartmouth Reservoir 
(~2,455 GL), with the remainder held in 
Hume Reservoir (~1,465 GL) and Lake 
Victoria (~195 GL). Lake Menindee was 
not a part of the joint MDBA resource 
at this time. 

Looking ahead, the BoM was 
forecasting that April was likely to be 
drier for parts of the east including 
inland parts of NSW and Victoria and 
far eastern South Australia. This anticipated contrast in climatic conditions was carefully considered 
in forward operational planning with the effects on the river system caused by wet conditions in 
March (such as the substantial reduction in irrigation demand and river losses) soon to turn. 

Observed losses in the River Murray System for Q4 (including private diversions, seepage, 
evaporative and transpiration losses) were higher than in the previous five years, some of which 
could be attributed to higher water availability and correspondingly high allocations. While river 
losses substantially reduced in March for a time, water allocations and subsequent late season 
private diversions remained high through Q4 in this water year compared to previous recent years. 

 
Figure 39: Root zone soil moisure comparison between end March 2021 (left) and end May 2021 (right)(Source BoM). 

The comparison of root zone soil moisture deficit (Figure 39) at the end of March 2021 (left) and the 
end of May 2021 (right) shows a significant drying occur in the last months of autumn. The rainfall 
recorded in the upper Murray during May helped abate the drying of the far east of the southern 
Basin, but towards the irrigation districts, and especially in the lower Murray Sunraysia district, root 
zone soil moisture remained below to very much below average with the drying trend spreading 
north and east. The soil moisture deficits correspond with the rainfall deciles reported over the 
autumn period. 

Figure 38: Murray Darling rainfall deciles for March 2021 shows 
areas of highest on record conditions in central and Northern NSW 
and Southern Queensland during the month. 
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With very much below average soil moisture deficit conditions in the Sunraysia and surrounding 
districts, Lower Murray Water irrigation demands responded accordingly, with a notable increase in 
irrigation demand and consumption occurring during the latter half of May. 

  

April 2021 

 

In stark contrast to March, during April, much of the southern Basin received below average to very 
much below average rainfall (Figure 40). In the southern Basin, rainfall deciles along the River Murray 
were very much below average with some small areas of lowest on average conditions in NSW and 
South Australia. Areas such as Renmark in South Australia recorded 0 mm during April, while in 
Victoria, Swan Hill recorded 2 mm and in NSW, Albury recorded 2.2 mm. 

 
Figure 40: Murray–Darling rainfall deciles for April 2021 (left) showing very much below average conditions in the southern 
Basin, compared to March 2021 (right) recording some areas of very much above average conditions (Source: BoM). 

Following a relatively wet and cool March, MDBA urged water users and visitors to keep an eye on 
River Murray flows heading into the early April Easter holiday period. With the temperate conditions 
recorded in March and releases from upper Murray storages being reduced in response to 
substantial reduction in irrigation demand and river losses, some parts of the river observed higher 
flows following the rain, while others had lower flows corresponding to decreasing releases. 

Storages in the southern Basin declined through April. As at 28 April 2021, southern Basin storages 
were holding 8,850 GL (54%). This is a 1% decrease from 31 March 2021 when storages in the 

https://www.mdba.gov.au/water-management/murray-darling-reports-data/water-in-storages
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southern Basin were 9,033 GL (55%) and a decrease from the beginning of February 2021 when 
storages were 9,356 GL (57%). Warmer and drier conditions during April caused an increase in 
demands and resulted in an increase in releases from Hume Dam and Yarrawonga Weir. While 
Dartmouth Reservoir remained at a steady volume, Hume Reservoir fell during April, with releases 
being made to meet increasing end of season irrigation and greater system demands. At the end of 
April, Lake Victoria was at its lowest point for the water year, awaiting the arrival of upstream 
releases before the storage began to climb towards the end of season target. 

In the last week of April, the floodwaters that had been making their way through the Darling-Baaka 
River System in northern NSW began to flow into the Menindee Lakes. For the first time since 2016 
there was enough water to open the gates between Lake Pamamaroo and Lake Menindee. At this 
time, forecast inflows to the Lakes for the total event were between 650-850 GL. Approximately 300-
500 GL of this would eventually be released into Lake Menindee. In anticipation of the Lakes reaching 
the trigger point at which they become a part of the shared River Murray 
System resource, MDBA and other government authorities, including 
environmental entitlement holders, worked together with local communities 
and landholders to navigate the best way in which to utilise the resource when 
it became available to do so. 

Under the Murray–Darling Basin Agreement, Basin state governments require the MDBA to 
maximise the total volume of water available across the River Murray System. This means 
that when it is available, water is often drawn from the Menindee Lakes in preference to 

other storages such as Hume and Dartmouth Reservoirs, which have lower rates of evaporation and 
seepage. In planning for releases from Menindee Lakes storage, MDBA consulted with the local 
community in partnership with WaterNSW and took on board feedback around the best way to 
release the water, without impacting landholders and residents. This included several MDBA updates 
to the River Operations Stakeholder Consultation Committee (ROSCCO) and a special MDBA webinar 
dedicated to Menindee Lakes (4 May 2020). 

MDBA clearly communicated information around the Menindee Lakes resource status, water sharing 
arrangement details and operational planning and actions. This was especially important in managing 
a highly contentious period of community and political debate following the last period of joint 
access to the resource in 2016 and 2017. 

 

  

https://www.mdba.gov.au/webinars
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May 2021 

 
*While Menindee Lakes reached the trigger volume to become a part of the shared resource in early May, the River Murray System inflow 
volume reported above does not include inflows to the Menindee Lakes. After it became a part of the shared resource, inflows to the 
Menindee Lakes were approximately 580 GL more than the River Murray System inflow volume reported above for the month of May. 

May area-average rainfall across the 
Murray–Darling Basin as reported by 
the BoM was 19.9 mm, approximately 
half of the Basin’s long-term average 
for the month. Rainfall deciles were 
generally average to very much below-
average across the Basin, however in 
contrast, the upper Murray 
experienced some above average 
conditions. Notably, the below average 
conditions persisted from April across 
the main irrigation districts, along most 
of the length of the River Murray, over 
the Lake Victoria district and into 
South Australia (Figure 41). 

River Murray System inflows for May totalled around 225 GL (58% AEP). However, despite dry 
conditions across the Basin in May, MDBA total active storage increased by around 793 GL to 
4,539 GL (53% capacity). Notably, 72% of this increase was due to inflows into Menindee Lakes 
resulting from the heavy rains that fell in March. 

Despite the Murrumbidgee System receiving 
numerous heavy rain events across the water year, 
inflows to the River Murray System followed the 
historical trend of being dominated by Victorian 
tributaries such as the Ovens and Goulburn Rivers, 
with the share of inflow being disproportionate 
between the states. Across the year, Victoria 
received 64% of the system’s inflow compared to a 
lower 36% for NSW (see Figure 42). 

In early May, the most significant volume of water to 
enter the Menindee Lakes in five years activated 
water sharing arrangements as determined by Basin 

Figure 41: Murray–Darling rainfall deciles for May 2021. 

Figure 42: State split of 2020–21 River Murray System 
inflows. 
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States in the Murray–Darling Basin Agreement. On 7 May 2021 the Menindee Lakes reached 640 GL 
(37% capacity) at which time the water in the Lakes became available to meet orders downstream. 
The last time the Lakes were shared between NSW, South Australia and Victoria ended in December 
2017, when levels dropped below 480 GL. Until 7 May 2021, in accordance with the Murray–Darling 
Basin Agreement, water in the Lakes had been reserved for NSW use. 

The water in the Menindee Lakes is critical for the wellbeing of the Baakindji 
people and the confidence of the Menindee community as a whole and the 
lakes are important for local tourism and a recognised site for fish and bird 
breeding. These were important points of consideration as MDBA began 
releasing a small amount of water from Menindee Lakes in the latter half of 
May in response to increasingly dry conditions observed during April and May. Daily releases from 
Menindee were kept relatively small to ensure roads and private river crossings could remain open 
for local landholders and the community. At the time of these releases, the Lakes were 
approximately 45% full, holding more than 770 GL and rising, with storages increasing by 17,000 ML 
every day on average over the week preceding commencement of MDBA releases. The releases 
would slowly start to mimic natural river systems, providing connectivity between the Darling and 
Murray systems – something that would have occurred to a much larger extent if the water wasn't 
captured in the Menindee Lakes. At the time it was forecast that significant releases of water to 
contribute to the shared resource were not likely from the Menindee Lakes until late spring or 
summer of the 2021-22 water year, although RMO would continue to evaluate this. If conditions 
remained dry, increased releases may have been required with rising demand for water. 

While the timing of access to the Menindee Lakes had been uncertain, from the 7th of May the Lakes 
were available to contribute to meeting system demands on the River Murray system. With the 
transition to a dry period after wet conditions at the start of the autumn, RMO were required to adapt 
system planning to meet increasing end of season irrigation demands in the mid- and lower Murray and 
river losses upstream of Lake Victoria, as well as meeting the 350 GL end of May target at Lake Victoria. 
Discussion with states through the WLWG on the best options for meeting the end of May target, while 
balancing tradeoffs between different Objectives and Outcomes. See Box 9 for more information on the 
complex trade-offs considered in re-commencing releases from the Menindee Lakes. 

Another delivery of water for the environment during May saw 
environmental water holders and RMO collaborate to provide the first flush 
of water through Hattah Lakes in the Hattah-Kulkyne National Park since 
2017. Water was pumped into the Lakes via the Chalka Creek, aiming to 
mimic natural cycles of the internationally listed wetlands, nourishing the 
river red gums surrounding the lakes and bringing an abundance of fish, 

birds and potentially tourism back to the area. It was planned that water for the environment would 
continue to be delivered through May and June. 

Environmental water holders also placed an order with RMO in early May, utilising directed releases 
from Hume (SO&O 2.4) to maintain flows downstream of Yarrawonga Weir at a minimum flow rate 
of 3,500 ML/day from mid-May until the end of June 2021. The ecological basis for this action was 
predominantly for the purpose of maintaining instream habitat for native fish.  
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BOX 9 – Balancing complex late season trade-offs in a challenging 
forecasting environment 
As conditions evolved through the 2021 autumn period, a combination of operating factors, flow 
and demand conditions and forecasting uncertainties began challenging river operations 
planning and decision-making. The emerging situation had particular impacts on the need for 
RMO to balance key operational objectives including the requirement to increase Lake Victoria 
to its end May Minimum Reserve storage target (350 GL) in the most efficient way possible5. 

To provide sufficient water to help 'steer' Lake Victoria up to 350 GL, in most dry years it is often 
necessary to make additional storage releases or IVT deliveries to transfer water during autumn. 
However, RMO is also cognisant of the need to review and adjust these transfers, as necessary, 
in case transfer requirements quickly change. This possibility typically arises when autumn rain 
affects system demands, or if warm and dry conditions persist for longer than expected. 

Throughout summer and into autumn 2021, BoM climate outlooks continued to highlight the 
increased chance of wetter than normal conditions across the Basin linked to the La Niña climate 
driver. This outlook also aligned with observations during the January to March period when 
above average rainfall occurred over much of the central and eastern Basin. 

Particularly heavy rain in March resulted in a significant increase in the projected level of Lake 
Victoria as system demands and losses eased substantially. In response, and with consideration 
of the impact of further rain, RMO began to ease back storage releases to manage flow rates 
through the system. This would be essential to avoid too much water flowing to Lake Victoria if 
rain continued and demands and losses remained subdued. Anticipating and responding to these 
changes is important because even relatively modest rainfall that provides an 'autumn break' 
across irrigation areas can result in many gigalitres of additional water remaining in the river that 
must then be captured and stored in Lake Victoria, potentially raising it far above the 350 GL 
target volume. Increasing Lake Victoria above the target increases the spill risk later in the year if 
wet conditions prevail. 

Whilst rain affected the Murray system in the southern Basin, even heavier rain in the northern 
Basin added another layer to the operational complexity. This rain had generated significant flows 
into the Darling system with areas of flooding along several tributaries. As forecasts were updated 
and predicted volumes increased, these flows opened the possibility that the Menindee Lakes 
storage might increase to such a degree as to reach 640 GL and hence re-instate MDBA access to 
releases. Furthermore, if the trigger volume were reached early enough, these releases could 
potentially begin and be used, if needed, to help raise Lake Victoria up to its end May storage target. 

Forecasting the magnitude and timing of Menindee Lakes inflows, however, is not straight 
forward. It takes time to determine just how much flow will be lost through the various wetlands 
and flood plains as water flows along the Darling tributaries and into the Barwon-Darling River. 
During 2021, forecasting losses along the Barwon-Darling was even more uncertain due to the 
contrasting factors of very dry antecedent conditions that were expected to increase losses, off-
set by several local rain events along the river that had the potential to lower losses. 

Once Menindee inflow forecasts became more certain, RMO adjusted operations planning 
quickly to allow for the potential to make use of Menindee releases. This would enable a 
rebalancing of system supply options and provide the most appropriate way to optimise 
efficiency and water conservation. In simple terms, making some use of water available in the 
Menindee Lakes, if possible, in preference to additional releases from Hume Dam for 
requirements in Lake Victoria would help save water in the more evaporation efficient storage. 

 

5 Under the MDB Agreement, the MDBA must operate the Murray to target a volume of at least 350 GL in Lake 
Victoria by 31 May each year - the first 250 GL of South Australia's Minimum Reserve plus 100 GL of dead 
storage. 
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This would help improve overall available water resources across the Murray system and was 
therefore an approach RMO was keen to pursue. 

However, this operational opportunity came with several complex risks and lots of uncertainty. 
Specifically: 

• Would sufficient inflow reach the Menindee Lakes in time for the storage to reach 640 GL, 
and become available for MDBA releases to be made and reach Lake Victoria before the 
end of May? 

• How long would warm, dry conditions and late season irrigation demands in the mid to 
lower Murray persist, and impact on flows arriving at Lake Victoria? 

• How should community concerns and environmental risks regarding the use of water from 
the Menindee Lakes so soon after the arrival of significant inflows impact on operational 
release decisions and the requirements of the O&Os? 

By mid-April, there was a significant drying of conditions along the Murray. Across the mid to 
lower reaches of the river, high demands persisted, losses increased and flows arriving at Lake 
Victoria remained lower than forecast. At this point, it became apparent that additional water 
would be required if RMO was to continue targeting 350 GL in Lake Victoria by the end of May. 
RMO therefore tested the supply options and combinations available, including increases to 
releases from Hume Dam, additional IVT deliveries and the potential rapid commencement of 
Menindee releases once joint access returned. 

The time taken to consider state perspectives through Water Liaison Working Group was 
essential in this process noting the complex trade-offs involved. Considering the community 
concerns and sensitivities on the management of the Menindee Lakes following a long and 
severe drought and extended period with extremely limited water available in the Darling River 
system, RMO was keen to understand state and community support for any decision to begin 
Menindee releases. Working with and supporting NSW to help achieve this was a major priority. 

However, the decision process and associated community engagement took time. This meant 
that as the final weeks of autumn passed by, the opportunity to make the releases needed in 
time to ensure Lake Victoria would reach 350 GL by 31 May had begun to fade. 

Ultimately, achieving the core tenet of water conservation and efficient operations remained 
RMO’s priority. This was able to be achieved by avoiding the need to re-increase releases from 
Hume. Instead, releases from the Menindee Lakes to help meet Murray requirements starting on 
24 May. Importantly, the basis for the decision to proceed was further strengthened by making 
the release in a pattern that benefited the lower Darling River and coordinated with and 
complemented a delivery of water for the environment. The need to support the lower Darling 
environment was understood and supported widely by environmental managers and the local 
community and was an important additional factor in favour of the decision to proceed. 

Although the flow rates and commencement date of the release meant the 350 GL target in Lake 
Victoria could not be achieved until mid-June, the approach was understood and accepted by 
WLWG when considering the competing objectives and challenging forecasting environment. 
The approach meant that RMO had taken an important opportunity to save water resource in 
Hume Dam, minimise volumes stored in Lake Victoria, and make appropriate use of a small 
volume of water from the Menindee Lakes in a way that also benefitted the environment. In 
light of an evolving climate outlook, with further significant rain across the Basin heading into 
winter, accepting a minor delay in reaching the Lake Victoria target would prove to be a wise 
decision in hindsight. Significant additional inflow to the Menindee Lakes and the increased 
probability that higher inflows to the Murray during winter were likely to result in the refill of 
Lakes Wetherell and Pamamaroo, and a spill at Lake Victoria. This reinforced the need to retain 
as much water as possible in Hume Dam. 

Box 9: Balancing complex late season trade-offs in a challenging forecasting environment. 
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The water year in summary 
MDBA active storage at the start of the water year, on 1 June 2020, was 2,960 GL, around 2,000 GL 
less than the long-term average for this time of year (Figure 44). Of this volume, 61% was held in 
Dartmouth Reservoir, 26% in Hume Reservoir and 13% in Lake Victoria. At that time Menindee was 
not a part of the shared resource. The active storage peaked at 5,200 GL in early November 2020 
before reducing to a low of 3,720 GL by the end of April 2021. As Menindee Lakes storage increased 
above 640 GL in early May 2021, the storage volume became part of the shared River Murray 
resource and the total active storage increased to include the Lakes’ active storage volume. At the 
end of May 2021, the MDBA active storage had increased to 4,525 GL (Figure 43). Of this volume, 
53% was held in Dartmouth Reservoir, 30% in Hume Reservoir, 13% in the Menindee Lakes System 
and 4% in Lake Victoria. 

 
Figure 43: MDBA active storage, June 2000 to present. This graph shows the sum of active storage in Dartmouth and Hume 
Reservoirs, Lake Victoria and the Menindee Lakes, when it is part of the shared resource. 

River Murray System inflows (not including releases from Snowy Hydro, IVT 
deliveries, managed environmental deliveries from tributaries or inflows to 
the Menindee Lakes) during the 2020–21 water year were approximately 
5,325 GL (Figure 44). This is below the long-term median (of around 7,320 GL). 
Inflows to Menindee Lakes recommenced in January 2021 at low rates and 
then increased to higher inflows rates in April 2020, following significant 
rainfall across the upper Darling catchment. By the end of May, approximately 
1,165 GL flowed passed Wilcannia (gauge upstream of Menindee Lakes) in 
2020–21 with most of the flow occurring after January 2021. 

  

Total 
2020–21 
inflows 

5,294 GL 
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Figure 44: River Murray System inflows - water year totals (to end May) since 1892. Inflows exclude Snowy Hydro inflows, 
IVT delivery, managed environmental inflows and inflow to the Menindee Lakes. 

The close of the 2020–21 water year marked another year where RMO was able to meet all state 
water orders for the year. This included: 

• 1,214 GL annual Victorian Murray consumptive delivery (354 GL for Q4) 

• 1,140 GL annual NSW Murray consumptive delivery (328 GL for Q4 and notably almost 
1,000 GL greater than the last water year) 

• 3,072 GL annual South Australian flow (484 GL for Q4) (inclusive of dilution and loss 
Entitlement, SA Entitlement, trade, environmental water and rolling adjustments (includes 
unregulated flow)) 

• 325 GL of environmental directed releases at Hume contributing to a total of 713 GL of 
environmental water (including return flow from tributary actions and trades to South 
Australia). The detail of these actions can be seen in the River Murray Weekly Reports and 
more specifically on the respective CEWH, VEWH, OEH, SA and TLM websites. 

In the context of higher-level operating requirements, the requirement under the Murray–Darling 
Agreement to hold 350 GL of resource in Lake Victoria by the end of May was delayed by 17 days due 
to a number of operational complexities outlined in Box 9. As discussed with the WLWG, the 
consequences of this delay had no material effect on state water shares nor did it contribute to other 
operational risks. 

River Murray System inflows 

https://www.mdba.gov.au/river-information/weekly-reports
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At the start of the new water year, on 3 June 2021, BoM indicated a higher likelihood of wetter than 
average conditions over the 2021 winter (Figure 45).6 Rainfall for winter 2021 
(June to August) was forecast as likely to be above average for most of 
Queensland, NSW and South Australia, and northern parts of Victoria (chance of 
exceeding median is greater than 60%). If such conditions prevail, there would 
be an increased likelihood of Lake Victoria filling during the 2021 winter-spring 
period. 

 
Figure 45: Wetter than average conditions forecast across much of the Murray–Darling Basin for June to August 2021 
(Source: BoM). 

All River Murray System storages, except Lake Victoria, start the 2021-22 water year holding a 
greater resource volume than at the same time last year. At the end of the 2020–21 water year 
Dartmouth storage was at 64% capacity (compared with 51% last year) and Hume at 46% capacity 
(compared with 27% last year). The Menindee Lakes storage volume was 61% (compared with 27% at 
the end of the 2019-20 water year). The MDBA can continue to call water from the Menindee Lakes 
to help meet River Murray System demands until the storage falls below 480 GL. For Lake Victoria, 
the end of year storage volume was 43% capacity (compared with 62% last year). 

The MDBA invested considerable effort in improving the communication of operational information 
related to the River Murray System as set out in Box 10 below. 

  

 

6 However, it is important to note that historically, the accuracy of seasonal outlooks for the Basin during autumn is 
relatively low. At the time of writing, Australia’s most significant climate drivers for rainfall and temperature patterns 
through winter and spring, the El Niño-Southern Oscillation (ENSO) and Indian Ocean Dipole (IOD) remain neutral. 

http://www.bom.gov.au/climate/outlooks/#/rainfall/median/weekly/0
http://www.bom.gov.au/climate/outlooks/#/rainfall/median/weekly/0
http://www.bom.gov.au/climate/enso/
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BOX 10 – River Management Transparency Plan 
There has been a growing interest from stakeholders for improved information on how the 
River Murray System is operated. This is in response to a range of key drivers, such as low water 
availability, changes in irrigation practices, flooding and changes to rules and policy (such as the 
Basin Plan). The River Management Transparency Plan was developed to address the increased 
stakeholder interest in how the River Murray System is operated. 

Approach 
The MDBA is committed to providing transparent information to interested stakeholders on 
water management and river operations. The purpose of the River Management Transparency 
Plan is to develop and expand the MDBA’s communication and engagement products and 
approach to assist water users and interested stakeholders by: 

• increasing awareness and knowledge 
• building interest and trust  
• supporting informed decision-making for water users and interested stakeholders. 
• providing information to plan and manage their business/s. 

 A range of products have been developed over the past 12 months to support greater 
transparency, including: 
Updated web content and factsheets have been developed to address the following issues: 

• MDBA website updates to provide clear and easy-to-navigate information about river 
operations 

• monthly editions of a Flows in the River Murray System web content to provide 
information about where water for the environment is being used in the River Murray and 
what the intended outcomes are 

• improved information about: 
o The Murray–Darling Basin Agreement 
o Special Accounting 
o irrigation in the Basin 
o flood management 
o Independent Review of River Operations 

River Management has also hosted a new webinar series, providing information and an 
opportunity to respond to stakeholder questions on key topics, including: 

• Capacity issues in the River Murray 
• Water Quality in the Basin 
• Special webinar: Menindee Lakes 
• The Murray–Darling Basin Agreement 
• Northern Basin activities 
• Water for the environment – planned for 21 September 
• Infrastructure management – planned for 16 November 

Other publications include: 
• Basin in Brief – a monthly summary of climate, rainfall, inflows, water quality information and 

spotlight story on trending topics or happenings within the Basin e.g.: flooding in the Basin 
• River Reach – a quarterly external e-newsletter for subscribed stakeholders featuring 

river operations themed articles e.g. May edition featured Menindee Lakes reach trigger 
for water sharing 

• IRORG review – Annual assessment of the MDBA’s performance in managing the river 
and MDBA’s compliance in doing so. 

Box 10: River Management Transparency Plan. 

https://www.mdba.gov.au/webinars
https://www.mdba.gov.au/basin-brief
https://www.mdba.gov.au/publications/mdba-reports/stakeholder-newsletter
https://www.mdba.gov.au/publications/independent-reports/river-murray-system-annual-summaries-reviews-river-operations
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Summary of Performance against Specific Objectives and 
Outcomes 
The River Murray System Specific Objectives and Outcomes (SO&Os) for River Operations provide a 
set of criteria that build upon established practices in relation to river operations and contemporary 
practice. The MDBA has performed a self-assessment of achievement against the SO&Os. The 
Independent River Operators Group review the MDBA’s self-assessment and report back to the 
Committee on the performance of river operations. 

Below is a summary of MDBA performance against all SO&Os across the water year of 2020–21. 
Detailed descriptions of activities that demonstrate performance against each of the SO&Os is 
provided in Appendix B – Detailed SO&O Reporting. 

In 2020–21, all SO&Os were found to be achieved (Table 8). 

The successful achievement against the SO&Os provides confidence that the River Murray System is 
being managed in accordance with the Murray Darling Basin Agreement. 

Table 8: Performance rating against Specific Objectives and Outcomes. 

Specific O&O Site  

   Overall Rating  

Q1 Q2 Q3 Q4 Comments 

1. Dartmouth Dam 
    There were some breaches of the rise and fall rules, and 

minimum planned regulated releases at Colemans relating to 
releases from Dartmouth. These were immaterial. 

2. Hume Dam and 
Reservoir 

     

3. Yarrawonga Weir      
4. Barmah-Millewa Forest      
5. Edward-Wakool 

System 
    There were some minor breaches. 

6. Torrumbarry Weir  Withdrawn from SO&O 

7. Swan Hill      
8. Weir and Lock No. 10 – 

Wentworth Weir 
     

9. Lake Victoria     There were some cautions of Lake Victoria inflow and outflow 
rates. 

10. Menindee Lakes      Menindee Lakes became a part of the shared resource in early 
May 2021. 

11. Lower Lakes Barrages      
12. System Operation      
13. Water Accounts      
14. Water Resource 

Assessment  
     

15. Tier 2 & 3 Water 
Sharing Arrangements 

    This clause did not apply this water year. 
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Summary of Performance against General Objectives and 
Outcomes 
Each quarter, and annually, River Murray Operations undertakes a self-assessment of how well river 
operations complied with the Objectives and Outcomes for River Operations in the River Murray 
System (O&Os). Below is a brief summary that shows all applicable General O&Os were achieved for 
the 2020–21 water year. Further to this assessment, an independent review is also undertaken with 
the results provided to the Joint Governments. 

Table 9: Self-assessed performance against General Objectives and Outcomes for the 2020–21 water year. 

General Objectives and Outcomes with supporting commentary 
Performance 

Rating  

 
(2) Water storage and delivery and accounting 

(i) The conservation of water and minimisation of losses. 

Across the year Dartmouth and Hume Reservoirs captured and conserved water with no physical spills. 
At Lake Victoria, unregulated flows during winter and spring resulted in a physical spill. At the 
conclusion of the unregulated flow period Lake Victoria was effectively full, which met the 
requirements of this GO&O. Transfers between storages were planned and implemented to minimise 
the need for overbank flows and retain water in upstream storages to the extent possible (noting there 
were no transfers from Dartmouth to Hume Reservoir this year). At the end of the year the majority of 
the system’s water was stored in Dartmouth Reservoir. IVT and the use of available irrigation 
infrastructure that bypassed the Choke were called upon to assist supply, manage shortfall risks and 
balance capacity requirements. The capture of tributary inflows in, and filling of, Lake Victoria was 
managed carefully in conjunction with a period of unregulated flow through the River Murray System 
and was done so in accordance with the requirements of the Lake Victoria Operating Strategy. 

Achieved 

(ii) The accurate and timely preparation, delivery, review and, where necessary, amendment of 
water accounts and water resource assessments, in accordance with this document. 

Accounts and water resource assessments were provided at the frequency required with any additional 
information, clarifications or minor revisions associated with state needs undertaken in a timely 
manner. Updates were undertaken as required in response to hydrometric corrections, the transition 
between years and specific state requests for additional information. 

Achieved 

(iii) The delivery to the Southern Basin States of their authorised water orders (including water traded 
under Schedule D of the Agreement), unless physical constraints of the River Murray System 
prevent this from occurring. 

All authorised water orders were delivered during 2020–21.  

Achieved 

 
(3) RMO assets 

(i) The effective management, maintenance, repair, renewal and replacement, and the protection of 
the security, of River Murray Operations (RMO) assets.  

No asset issues were encountered that caused a material impact on river operations. During the 
ongoing remedial and maintenance works at Hume Dam, RMO continued to provide delivery 
operational requirements to manage any potential risks to releases and water delivery. 

Achieved 
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General Objectives and Outcomes with supporting commentary 
Performance 

Rating  

(ii) The effective management and mitigation of any emergency occurring at RMO assets.  

No emergency operations were declared during the water year. 
N/A 

(iii) Conduct river operations in ways that protect the structural and operational integrity of RMO 
assets.  

Operation of assets along the River Murray remained within the acceptable operating ranges and did 
not affect asset works. When filling Lake Victoria, RMO was cognisant of asset risks associated with 
high storage levels. Filling was managed to avoid the risk of the storage exceeding full supply from 
forecast heavy localised rain and storms. 

Achieved 

(iv) The management of floods in order to:  

• firstly, protect the security of relevant RMO assets; then  

• secondly, to maximise the available water, calculated in accordance with clause 102 of 
the Agreement, at the end of the relevant flooding episode; and then  

• thirdly, subject to the foregoing items, limit flood damage to downstream 
communities and increase benefits to the environment and public amenity, for 
example, by prolonging wetland inundation or by supporting recreational activities. 

No flooding occurred during the water year. However, during June, August and October, operations to 
manage natural high inflow events (well below minor flood level) were conducted at Yarrawonga Weir 
in accordance with the above order of priority. 

N/A 

(v) Use existing and new RMO assets to deliver environmental water more effectively and to achieve 
environmental objectives for water dependent ecosystems. 

The MDBA supported the raising and lowering of weir pools for environmental benefit where it had 
been planned and authorised. During the natural high inflow events mentioned in the preceding clause 
(iv), the MDBA worked with forest managers to coordinate the operation of regulators in Barmah-
Millewa Forest where necessary. 

Achieved 

 
(4) People and communities 

(i) Productive relationships with river managers, users and other stakeholders with an interest in 
river operations are maintained.  

Regular communication was maintained with state river operators on operational activities. 
Information on operational activities was provided to the public via numerous regularly published 
reports such as the River Murray Operations Weekly Report, the publication of the AOO and via flow 
advices and media releases when required, and additional web publications with general operational 
information. The MDBA, when appropriate and in consultation with state agencies, met with 
(remotely), spoke to or emailed relevant community groups and individuals to advise on, and support 
them through, non-routine or significant river operations activities that had the potential to impact 
their activities or businesses.  

Achieved 

(ii) Consistently with sub-paragraph 4(3)(b)(iv), damage to downstream communities is limited, when 
managing flooding. 

N/A 
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General Objectives and Outcomes with supporting commentary 
Performance 

Rating  

Although River Murray flows remained below the minor flood level, stakeholders were notified of 
operations undertaken to manage occasional natural high inflow events that increased the river above 
normal regulated levels downstream of Yarrawonga Weir. 

(iii) Events that may adversely affect the quality of water available for urban, irrigation, industrial, 
environmental, recreational or stock and domestic use are mitigated.  

A number of events having potentially adverse impacts on the quality of water presented themselves in 
2020–21, most notably at Hume Dam during quarter three. In all cases these events were identified 
and actions within the control of the MDBA with regards to river operations were taken to mitigate 
these risks as far as practicable. 

Achieved 

(iv) Navigational and recreational uses of the River Murray System are properly considered including 
the requirements of any major public events using parts of the River Murray System.  

Navigation was maintained via water level management from Lock 7 through to Euston Weir. Known 
community recreational events were considered within operations planning and included in the AOO. 

Achieved 

(v) Appropriate regard is given to cultural heritage matters.  

Operation of Lake Victoria was undertaken in accordance with the Lake Victoria Operating Strategy, 
including during the unregulated flow period during quarters one and two. The operation of the Lake 
Victoria inlet and outlet were operated in accordance with SO&O requirements. No erosional impacts 
were reported during periods of high flow through the Lake Victoria inlet channel. Operating in 
accordance with the LVOS enabled RMO to delay the filling of Lake Victoria in order to minimise 
erosional impacts on cultural heritage material on the Lake shore. 

Achieved 

 
(5) Environment 

(i) River operations are managed and operational practices reviewed, and if necessary altered, to 
ensure that rivers can be managed to achieve multiple objectives including supporting:  

a. overall environmental attributes, ecosystem functions and ecosystem processes; and  
b. the environmental watering activities of the Southern Basin States and the 

Commonwealth by having regard to the environmental watering plans of the 
Commonwealth, The Living Murray, and Southern Basin States and the current 
Southern Connected System Environmental Watering Operational scenarios 
document.  

In undertaking all operational activities, the MDBA considered and sought balance in achieving 
multiple objectives. Notably, flows through the Barmah Choke were managed in a manner that 
considered the riparian values as well as recreation and water supply, including passing natural rain 
events in a manner consistent with several natural pulses, and facilitating the operation of regulators 
in the Barmah-Millewa Forest such that, whenever possible, the forest was inundated when it was 
desirable. 

Regarding environmental watering activities, environmental watering plans were considered and 
incorporated into the development of the RMS Annual Operating Outlook. The MDBA consulted with 
environmental water holders in the development of watering plans and attended all SCBEWC and 
EWIG (Environmental Watering Improvement Group meetings). 

Achieved 

(ii) The knowledge, documentary and practice bases for effective environmental watering are all 
improved, together with collaboration between relevant stakeholders relating to these matters.  

Achieved 



 

 
Murray–Darling Basin Authority  River Murray System Summary of River Operations            67 
 

General Objectives and Outcomes with supporting commentary 
Performance 

Rating  

MDBA continued to lead and drive the documentation of environmental water delivery and accounting 
practices, including the Environmental Watering Manual. MDBA also supported the states in the 
continued development of environmental water accounting practices as well as the consultation of 
environmental water holders. During Q1 RMO assisted the states in making a decision on updating 
accounting arrangements for accounting for environmental water use in the Barmah-Millewa Forest.  

(iii) The Water Liaison Working Group and any other relevant committee receive timely information 
about any significant actual or predicted change to the River Murray System’s water resources, in 
accordance with sub-clause 15(5). 

As elevated tributary inflows continued through June 2020, the MDBA assessed the potential for and 
likely timing of unregulated flows in the Murray. Once updated forecasts indicated that unregulated 
conditions would occur, the MDBA advised WLWG members and the SCBEWC, via the chair as per 
standing procedures. The MDBA then requested advice from WLWG on the potential use of these flows 
including the potential use of RMUF to update forecasts. MDBA continued to provide updated forecasts 
and information to WLWG and SCBEWC on an on-going basis throughout the unregulated flow period. 

Achieved 

(iv) The risk of significant adverse environmental events is reduced and, where such an event is 
unavoidable, its impact is mitigated.  

Refer to 4(b)(iii) for mitigation of adverse environmental event. 

Achieved 

(v) The Authority will supply, in a timely manner, the Water Liaison Working Group and the 
participating government environmental water holders of New South Wales, Victoria, South 
Australia and the Commonwealth with relevant retail and wholesale level estimates of 
environmental water use in response to receiving a request for such from the Water Liaison 
Working Group.  

The MDBA provided operational estimates of environmental water usage on a monthly basis for 
confirmation by Water Liaison Working Group.  

 

Achieved 

 
(6) Communication and Information Management 

(i) The Ministerial Council, the Committee, the River Murray Operations Committee, the Water 
Liaison Working Group, other relevant committees, other stakeholders with an interest in the 
Authority's river operations and the public are each provided with appropriate, timely and 
accurate information about the Authority's river operations.  

Committees remained well informed of operational issues and upcoming operational risks with papers 
and presentations on water resources and current river operations prepared for each meeting. Specific 
presentations and briefings were provided on the unregulated flow that commenced in June with a 
high level of interest in both the details of the event specifically (volumes, dates and reaches) but also 
from a process perspective (how an unregulated flow event is managed). Similar details were provided 
following the significant rain event that occurred in the Barwon-Darling that would sufficiently fill 
Menindee Lakes System such that it would become a part of the shared River Murray resource. 

Achieved 

(ii) Appropriate and effective means are used to communicate with stakeholders and to refer 
matters to the Water Liaison Working Group and Committee, in accordance with this document.  

Achieved 
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General Objectives and Outcomes with supporting commentary 
Performance 

Rating  

The MDBA invested considerable effort in improving the communication of operational information 
related to the River Murray System by developing the River Murray Transparency Plan. See Box 10 for 
further information. 

A range of mediums were utilised to communicate to stakeholders including fact sheets, infographics, 
presentations, newsletters and audio clips. 

Advice and support were sought from WLWG for the specific issues relating to the unregulated flow 
event, the management of the end of season target in Lake Victoria, and the filling of, and use of 
resource from, the Menindee Lakes System. Advice was also sought during the development of the 
AOO and issues relating to the potential management of the Goulburn IVT requested limit over the 
summer months. 

(iii) Any recommendations of the Committee in relation to the establishment, terms of reference, 
operations or recommendations of the Review Group are implemented.  

The MDBA will continue to follow recommendations from the Committee in relation to the IRORG 
review process when received. The MDBA is preparing review information with the intention of 
publishing the review reports to facilitate transparency. 

Achieved 

(iv) Hydrometric stations forming part of RMO assets, as required by clause 45 of the Agreement, are 
managed according to best practice methods to collect, transfer, store and assure the quality of 
all data, in accordance with any relevant agreement with a Southern Basin State, and support 
forecasting of future conditions in the River Murray System. 

A compliance report on the hydrometric stations will be provided through the Compliance Compact 
process. 

N/A 
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BOX 11 – Losses and efficiency 

Annual and bulk loss planning and measurement 
The MDBA tracks and estimates bulk losses through the River Murray System using the River 
Murray System monthly bulk accounts model. The loss numbers from the accounts are adjusted to 
account for losses that are debited as water use from environmental water holders. Monthly 
cumulative losses observed using this method during 2020–21 compared with previous years 
shows that losses tracked within the expected range given the operating context, and within the 
observed range of system losses over the last 10 years. The 2020–21 losses were relatively low 
compared to the previous 10 years. 

Quarterly losses in 2020–21 
Table 10 below summarises losses that occurred for each quarter of the 2020–21 water year and 
the total annual losses. The reported losses are calculated using the accounts model, adjusted to 
reflect losses that are debited against environmental water holders. The reported losses do not 
account for evaporation losses from key storages, including Hume and Dartmouth Reservoirs, Lake 
Victoria and Menindee Lakes. Minimum, maximum and median losses are reported for each 
quarter for the period where continuous accounting was introduced to the River Murray System 
(since June 1989). The annual values for the minimum, maximum and median losses are reported 
from analysis of the annual losses reported for each of the water years post June 1989. 

Table 10: Quarterly losses for the 2020–21 water year. Loss metrics for the period of continuous accounting (post 1989). 

 2020–21 Median Minimum Maximum 
Q1 61 218 -331 2734 
Q2 288 247 -761 1520 
Q3 185 212 -412 1763 
Q4 172 72 -375 1278 
Annual 706 862 511 3647 

Losses in the first quarter were in the lower quartile, or just below the 25th percentile. The low losses in 
Q1 were a major driver for the relatively low losses across the year in total. The modest Q1 losses were 
reflective of the very wet antecedent conditions caused by heavy rainfall along the Murray valley 
during autumn 2020. Losses in the second quarter were just above median. The losses in Q2 were 
relatively high compared to the rest of the year due to an unregulated flow event that went overbank 
through the Barmah-Millewa Forest. As the event was generated by natural inflows from the Ovens 
and Kiewa Rivers, environmental water holders did not pay for the initial loss. Environmental water 
holders extended the event and were responsible for paying for the incremental losses that occurred 
once the environmental order commenced. Losses in the third quarter were just below median. Losses 
in the fourth quarter were in the top quartile of Q4 losses, but less than the losses observed in Q2. 
Higher demands continued late in autumn 2021 and hot, dry conditions in the lower Murray 
contributed to these relatively high losses. The higher losses and demands were key drivers for delays 
in meeting the Lake Victoria end May Minimum Reserve storage target. 

Transition to improved method for measuring bulk system losses 
The accounts method gives a good representation of the magnitude and relative behaviour of 
system losses across years. The MDBA is currently in the process of updating the accounts model 
to be based on the Source modelling platform. This will enable the accounts to be better 
represented and will improve loss estimates. When adoption of the Source accounts model is 
finalised, more detailed reporting on losses will be possible.  

Box 11: Losses and efficiency 
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Glossary of Terms and Abbreviations 
Abbreviation/term Definition 

BGA Blue-green algae 

BM Forest Barmah-Millewa Forest 

BoM Bureau of Meteorology 

(the) Choke The Barmah Choke 

(the) Committee Basin Officials Committee 

EWH Environmental Water Holder 

FSL Full Supply Level 

GMW Goulburn-Murray Water 

GO&O General Objective and Outcome 

IVT Inter-Valley Trade 

LMW Lower-Murray Water 

LVOS Lake Victoria Operating Strategy 

MDBA Murray–Darling Basin Authority 

O&O The ‘Objectives and Outcomes for River Operations in the River 
Murray System’ document 

RMC River Murray Channel 

RMO River Murray Operations 

River Murray System 
losses 

River Murray System (RMS) losses are defined as the losses 
incurred in the RMS between Hume Dam and the South 
Australian border. Loss estimates are derived from the River 
Murray Monthly Accounts. Losses exclude environmental use 
debited against environmental water holder accounts for their 
specific watering actions and losses from the major RMS storages 
Dartmouth and Hume Reservoirs, Lake Victoria and Menindee 
Lakes System (when part of the shared resource). 

RMUF River Murray Unregulated Flows 

SO&O Specific Objective and Outcome 

  



 

  
 

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 630 114 engagement@mdba.gov.au 

 

 

http://www.mdba.gov.au/
mailto:engagement@mdba.gov.au

	Executive summary
	Key metrics for 2020–21
	Summary of performance
	General objectives and outcomes
	Specific Objectives and Outcomes


	Contents
	Introduction
	Purpose of report and compliance rating system
	Summary of key external drivers that shaped river operations in 2020–21

	Quarter One
	Key achievements for Q1
	Key external drivers influencing operations in Q1
	Key metrics for Q1
	June 2020
	July 2020
	August 2020

	Quarter Two
	Key achievements for Q2
	Key external drivers influencing operations in Q2
	Key metrics for Q2
	September 2020
	October 2020
	November 2020

	Quarter Three
	Key achievements for Q3
	Key external drivers influencing operations in Q3
	Key metrics for Q3
	December 2020
	January 2021
	February 2021

	Quarter Four
	Key achievements for Q4
	Key external drivers influencing operations in Q4
	Key metrics for Q4
	March 2021
	April 2021
	May 2021
	The water year in summary
	Summary of Performance against Specific Objectives and Outcomes
	Summary of Performance against General Objectives and Outcomes
	Glossary of Terms and Abbreviations

	Annual and bulk loss planning and measurement
	Quarterly losses in 2020–21
	Transition to improved method for measuring bulk system losses

