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Introduction 
The River Murray system annual operating plan (operating plan) for the 2016–17 water year 
(1 June 2016 to 31 May 2017) was released in July 2016. The operating plan provided the 
context and descriptions of how the River Murray system may have been operated under a range 
of assumed scenarios. 

This document provides an update of scenarios, as at end October 2016, and should be used in 
conjunction with the original plan. The scenarios have been prepared by the Murray–Darling 
Basin Authority (MDBA) with input from the Australian Government and the states of New South 
Wales, Victoria and South Australia through MDBA's Water Liaison Working Group. This 
operating plan may be updated again later this water year if significant changes are required. The 
states will also receive regular updates through the Water Liaison Working Group as the season 
progresses. 

Current conditions 
There has been a significant turnaround in conditions from the time of preparation of the original 
operating plan. Following a relatively dry 2015–16 water year characterised by a strong El Niño 
event, the Murray–Darling Basin has since received record rainfall between June and October 
2016. The major climate influence during this period has been abnormally warm waters in the 
oceans around Australia, in particular the Indian Ocean off the north-west Australian coast, which 
together with prevailing wind conditions has provided extensive moisture feeds to weather 
systems passing across the Murray–Darling Basin. As of late October the Bureau of Meteorology 
report that the influence of the Indian Ocean on Australian weather patterns is declining, with 
roughly equal chances of wetter or drier conditions forecast for November 2016 to January 2017. 

River Murray system inflows in the first five months of this water year have been well above 
average in each month (Table 1, Figure 1). Total Murray system inflows (excluding Darling and 
Snowy inflows, environmental inflows from tributaries and inter-valley trade) in this period were 
approximately 11,850 GL (11% Annual Exceedance Probability or AEP) compared with the long-
term average for this period of 6,540 GL and median of 5,380 GL. These high inflows have been 
driven by above-average rainfall throughout much of the southern Basin to date this water year, 
in particular in the month of September (Figure 2).  

Table 1: Monthly inflows (GL) and annual exceedance probabilities (AEP) to the River Murray system from 
June to October 2016. 

Month Hume unregulated 
inflow 

Murray system inflow* 
(excluding Darling) 

Murray system inflow* 
(including Darling) 

June 260 GL (18% AEP) 750 GL (31% AEP) 750 GL (36% AEP) 
July 680 GL (11% AEP) 2,010 GL (16% AEP) 2,090 GL (19% AEP) 
August 560 GL (26% AEP) 1,980 GL (34% AEP) 2,060 GL (34% AEP) 
September 1,010 GL (3% AEP) 2,980 GL (11% AEP) 3,150 GL (14% AEP) 
October 1,150 GL (3% AEP) 4,130 GL (3% AEP) 4,630 GL (5% AEP) 

*excluding Snowy inflows, environmental inflows from tributaries and inter-valley trade. 

http://www.mdba.gov.au/publications/mdba-reports/river-murray-system-annual-operating-plan
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Figure 1: Murray system daily inflows (excluding Snowy, Darling, inter-valley trade and environmental inflows). 

 

Figure 2: Monthly rainfall deciles in the Murray–Darling Basin for June to October 2016  
(Source: adapted from Bureau of Meteorology). 
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Update on operations 
Flood operations 

Heavy rainfall in September and early October, combined with catchments which were already 
saturated in many places as a result of above-average winter rainfall, resulted in substantial 
flooding in many regions across the Murray–Darling Basin including the River Murray. 

Dartmouth Reservoir commenced the 2016–17 water year at 1,710 GL (44% capacity). In the five 
months from June to October 2016 Dartmouth absorbed 1,200 GL inflows (4% AEP), whilst 
maintaining a release close to a minimum flow of 200 ML/day. As of 31 October 2016 Dartmouth 
Reservoir was 2,880 GL (75% capacity). 

Hume Reservoir began the water year at 740 GL (25% capacity). Inflows to Hume over June to 
October 2016 were around 4,600 GL. These were a combination of unregulated inflows from the 
Hume catchment of 3,660 GL (6% AEP) and regulated releases from the Snowy Hydro Scheme. 
Hume airspace releases commenced in late August 2016 once the storage was assured of filling. 
Successive rain events throughout September and October resulted in a prolonged period of 
flood operations at the storage including a peak release of 80,000 ML/day in early October 
(inflows peaked at around 115,000 ML/day on 4 October 2016). As of 31 October 2016 Hume 
Reservoir was 2,970 GL (99% capacity). Further details about flood management at Hume Dam 
are available on the MDBA website. 

Rainfall in September and October also led to high inflows entering the River Murray from 
tributaries downstream of Hume including the Kiewa, Ovens, Goulburn, Campaspe and 
Murrumbidgee Rivers. This led to raised river levels and significant flooding along the River 
Murray throughout October and into November. Many of the weirs along the Murray were fully 
operations as per standard operations during high flow events.  

The significant inflows into storage and high flows along the River Murray are evident in many of 
the scenario plots shown later in this document, in which it can be seen that observed conditions 
for the first five months of this water year have exceeded the ‘wet’ scenario (25% AEP) depicted 
in the original operating plan. 

Menindee Lakes 

The turnaround in conditions experienced in the southern Basin has been replicated in the 
northern Basin, where successive rainfall events provided welcome respite to drought-affected 
areas in northern NSW and south-east Queensland. Inflows from northern catchments entered 
the Darling River and passed down to Menindee Lakes, where the storage began filling from mid-
July. This ended the lowest inflow sequence on record for the lakes dating back to June 2013. 
NSW water managers began releasing water from Menindee Lakes to the lower Darling River in 
late July 2016 with an average release of 660 ML/day maintained throughout August to October. 

Menindee Lakes storage exceeded 640 GL in mid-October 2016, at which time it became a 
shared resource in accordance with the Murray–Darling Basin Agreement (the agreement). 
Under the agreement, the MDBA is able to call on water from Menindee Lakes to supplement 
water resources in the River Murray system, until the total volume of the lakes next falls below 
480 GL. NSW can also continue to call on water for use locally for town water supplies, irrigation 
and the environment.  

http://www.mdba.gov.au/river-murray-system/running-river-murray/flood-management-hume-dam
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MDBA will continue to work with NSW and joint governments to manage releases from the lakes 
in accordance with the agreement and also to safeguard local water security. Once the storage 
next falls below 480 GL, the water remaining in the lakes is for the sole use of NSW, including 
the supply of Broken Hill's town water. 

Consumptive demands 

Extensive inflows have led to significant improvements to water allocations since opening 
announcements on 1 July 2016. The widespread, repeated rainfall events and tributary inflows 
downstream of Hume Dam have met consumptive demands across the River Murray in recent 
months. This has reduced the reliance on water held in storage and therefore further boosted 
allocations. 

River Murray system diversions from 1 June 2016 to 31 October 2016 for NSW and Victoria have 
totalled approximately 240 GL. This is significantly less than recent years, in which June to 
October diversions in 2014 and 2015 totalled 900 GL and 630 GL respectively. 

In NSW, Murray high security and general security allocations as of mid-November 2016 were 
both 100%, compared with 97% and 14% at the same time last year. In Victoria, Murray high 
reliability and low reliability allocations as of mid-November 2016 were 100% and 0% 
respectively, compared with 90% and 0% at the same time last year. South Australian high 
security allocations commenced on 1 July 2016 at 36%, however they quickly improved and 
reached 100% by early August 2016. 

With rainfall and inflows showing signs of returning to more average conditions as of the end of 
October, it is anticipated that there may be significant consumptive demand for water for the 
remainder of the water year. 

Environmental water 

Similar to consumptive users, there has been very little demand for environmental water releases 
to date this water year. Regulators have been opened to allow the free passage of high 
unregulated flows through many of the major environmental sites along the River Murray 
including Barmah-Millewa, Gunbower and Koondrook-Perricoota forests and the Hattah Lakes 
system. At Chowilla in the lower Murray, high unregulated flows across the South Australian 
border have facilitated further testing of the Chowilla Creek environmental regulator, which has 
been utilised to enable early inundation of the floodplain. 

Blackwater 

Floodwaters during spring have mobilised large amounts of organic matter, such as leaves and 
wood, from the forest floor and floodplain. This organic matter is now decaying, resulting in low 
dissolved oxygen levels throughout the River Murray and its tributaries, which in turn has the 
potential to cause stress and in some cases death amongst fish and other aquatic animals. This 
effect, known as ‘hypoxic blackwater’ is a natural phenomenon that arises due to a number of 
conditions, in particular the length of time since the forest floodplain last flooded. Given the large 
scale and extent of the spring 2016 floods, blackwater effects are being experienced across a 
large portion of the mid and lower sections of the River Murray. These effects may be 
exacerbated with warmer temperatures throughout November and even into summer. 

http://www.mdba.gov.au/managing-water/water-quality/blackwater
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In most cases it is not possible to dilute the blackwater. However MDBA is working closely with 
state agencies and environmental water holders to monitor the situation and identify opportunities 
as they arise. That includes looking at whether better quality water can be delivered to affected 
areas to create local refuges with increased oxygen levels. 

Murray Irrigation Limited escapes 

As was noted in the original operating plan, no commercial arrangement currently exists between 
MDBA/WaterNSW and Murray Irrigation Limited to use Mulwala Canal to pass flows into the 
Edward River system thereby bypassing the Barmah Choke. However with significant volumes of 
water forecast to be available in Lake Victoria and Menindee Lakes entering into summer it is 
likely that bulk transfers from Hume to Lake Victoria may not be required at the very high rates 
seen in recent years.  

In addition, NSW Office of Environment and Heritage is paying Murray Irrigation Limited under a 
separate commercial arrangement to convey water through Murray Irrigation Limited channels to 
be discharged back to rivers to try to provide local refuges from blackwater. 

South Australia operations 

Unregulated flows across the South Australian border commenced in early July 2016. There has 
been approximately 2,950 GL of unregulated flow to South Australia during the water year to 
date. A peak flow across the South Australian border from spring floods is not expected until late 
November or early December 2016. The flow across the South Australian border is expected to 
recede relatively quickly in the weeks following the peak as river levels fall, conditions warm and 
upstream demand for water increases. Nonetheless unregulated flows across the South 
Australian border are likely to continue well into December and possibly longer. Discussions are 
taking place amongst environmental water holders about adding environmental water to the 
unregulated flows across the border in order to slow the rate of recession following the peak flow 
into South Australia.  

Future inflows to Menindee Lakes may serve to trigger Additional Dilution Flow (ADF) provisions 
in coming months. If ADF triggers are met South Australia will receive 3,000 ML/day above 
normal entitlement flows. 

Approximately 32 GL of environmental water has been delivered to South Australia from June to 
October 2016, in addition to full entitlement flows. This environmental water was predominantly 
released from tributaries at low rates early in the water year and were ceased well before natural 
flows increased to flooding levels.  

High flow to South Australia in recent months has resulted in extensive releases through the 
barrages into the Coorong. These substantial barrage releases, combined with ongoing dredging 
operations have improved conditions at the Murray Mouth. As a result, one of the two dredges 
removing sand from the Murray Mouth since January 2015 has been decommissioned. With the 
peak flow yet to arrive at the South Australian border, high flows out the barrages will likely 
continue into December 2016. 

South Australia commenced the water year with 194 GL deferred entitlement flow in MDBA 
controlled storages, with a further 15 GL deferred in June 2016. This water was stored under 
South Australia’s storage right (Schedule G and H of the agreement). Following physical spills at 
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both Hume Reservoir and Lake Victoria, 67 GL of deferred water held in these storages was 
spilled and subsequently delivered to South Australia. As of the end of October the total volume 
of deferred entitlement is 142 GL, all of which is stored in Dartmouth Reservoir. South Australia 
plans to re-commence deferring entitlement flow over coming months once unregulated flows 
cease. This additional deferral will help to safeguard critical human water needs and private 
carry-over in future years. 

Operating scenarios as of end October 2016 
The actual conditions that occur during the remainder of the 2016–17 water year will inevitably be 
different to the scenarios in this updated plan, and therefore river operations will also be different 
to any projection presented. Nevertheless, these scenarios should provide a useful indication of 
potential river operations for the remainder of the 2016–17 water year.  

River Murray system inflows to date in 2016–17 have been tracking close to, or above, the ‘wet’ 
(25% AEP) scenario in the original operating plan. In light of this, MDBA has removed the ‘very 
dry’ (95% AEP) scenario and instead included a ‘very wet’ (10% AEP) scenario in this end 
October update of the operating plan.  

This updated operating plan assumes there will be significant environmental flows (290–550 GL) 
delivered across the South Australian border primarily from December 2016 to May 2017 in each 
of the scenarios. This environmental water is expected to originate from a variety of sources 
including releases from Hume Reservoir, Menindee Lakes and Lake Victoria, as well as 
environmental deliveries from Victorian and NSW tributaries. 

In accordance with the water sharing arrangements set by governments, releases from Menindee 
Lakes have been assumed in all scenarios of this updated operating plan. Under these agreed 
arrangements the MDBA must maximise the total volume of water available across the River 
Murray system, which at this time includes the Menindee Lakes. Being the least efficient water 
storage, water is drawn from Menindee in preference to other storages. However, the rates of 
release from Menindee will continue to be discussed with NSW and all partner governments to 
provide the best possible security for local water supply when the lakes next fall below 480 GL. 

The average monthly flow at Euston from February to April 2017 is lower in most scenarios of 
this updated operating plan compared to the average flows observed in recent years (Figure 14). 
This reflects the availability of water in Menindee Lakes and Lake Victoria which reduces the 
reliance on bulk transfers from Hume. Even if flows through the Barmah Choke average lower 
rates than in recent years the risk of a short-term shortfall in meeting peak demands in the 
Sunraysia region remains, and could even be higher. Shortfalls in meeting all the demands along 
the Murray might occur during severely hot and windy periods which are difficult to forecast in 
advance. Water can take three weeks to reach Sunraysia from Hume Dam meaning that by the 
time a spell of extreme weather is forecast it can be too late to get additional water from Hume.  

The operation of the Murray is a balancing act – if we run the river ‘high’ just in case of extreme 
weather then we can waste valuable water by having Lake Victoria too full at the end of the 
season.  If we run the river very ‘lean’ we can maximise efficiency but this increases the risk of 
not being able to meet peak demands. As a ‘middle of the road’ approach, MDBA generally 
requests the bulk of Inter-Valley Trade (IVT) water to be delivered during the summer-autumn 
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months in order to raise flow rates in the Murray which provides greater capacity for the system 
to ‘absorb’ short-term demand spikes.   

Additional Dilution Flow triggers are assumed to be met in summer in the ‘wet’ and ‘very wet’ 
scenarios, thereby providing additional flow across the South Australian border. 

This update contains two sets of figures for each structure/site. 

• The first set contains the same information presented in the original operating plan 
and illustrates how river flows (as monthly averages) and storage levels (at the end of 
each month) have tracked against the original outlooks 

• The second set shows an updated operating plan as of 31 October 2016 and 
illustrates what the river flow and storage levels may be in a range of scenarios over 
the remainder of the 2016–17 water year.  

Water Trade 
Use of Inter-Valley Trade (IVT) accounts 

As of the end of October 2016 there are large volumes of water available to MDBA in IVT 
accounts as a result of permanent and temporary water trade to the Murray. Water owed to the 
Murray from these valley accounts is around 100 GL in the Murrumbidgee and 200 GL in the 
Goulburn.  

MDBA will request water from both valleys as early as practicable in the coming months to help 
meet demands in the Murray. Current planning indicates the start of deliveries in January 2017. 
The timing and volumes of IVT requested by MDBA and delivered by state agency partners are 
subject to change depending on demands, however current plans are for approximately 180 GL 
to be requested from the Goulburn valley over the period January to May 2017, and 100 GL from 
the Murrumbidgee catchment over a similar period. 

Such transfers could be expected to allow significant opportunity to trade water out of these 
valleys in 2017. MDBA will monitor any potential future trade out of the Goulburn and 
Murrumbidgee valleys in coming months and may request further IVT deliveries accordingly.  

Barmah Choke trade 

Standard policy does not permit the net trade of allocations from above the Barmah Choke to 
downstream to protect the delivery of downstream water entitlements. Historical records show 
that shortfalls in supply can occur even without water being traded from upstream to downstream 
of the Choke. If trade is permitted it could increase both overall season demands as well as those 
short-term peak demands observed during hot dry periods. Such an increase in demands would 
jeopardise the delivery of water to all other entitlement holders downstream. 

The default policy therefore means that trade downstream of the Choke may only occur when 
there has been sufficient matching trade in the opposite direction i.e. no net trade downstream.  

Under the Permissible Transfers between Trading Zones Protocol 2010 agreed to by Basin 
governments, the MDBA may, in exceptional circumstances, relax the default Barmah Choke 
trade restriction. The specific wording of the protocol is as follows: 

https://www.legislation.gov.au/Details/F2010L02466a
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Exceptional circumstances for allocation transfers across the Choke 

Despite any other provision of this Protocol, for any year in which the Authority estimates that the 
level of water allocations made, or to be made, in any or all of New South Wales and Victoria 
from a source described in Appendix 1 to Schedule D to the Agreement will significantly reduce 
the usual constraints on channel capacity at the Choke, the Authority, after consulting the 
Committee, may determine: 

a. that water allocations may be transferred from above to below the Choke, other 
than as back trade; and 

b. the period during which such transfers may occur; and 
c. the total volume of such transfers; 

subject to such conditions as the Authority may determine after consulting the Committee. 

Each of the six scenarios of this operating plan considers the key drivers of water delivery 
through the Choke including: 

• current storage levels 
• potential future inflows and system losses 
• potential future demands and carryover to 2017-18 
• the availability of water downstream of the Choke including in Menindee Lakes and from 

IVT calls from the Murrumbidgee and Goulburn Valleys 
• end of season reserve requirements in Lake Victoria. 

Conditions that may either alone, or in conjunction, result in ‘exceptional circumstances’ include: 

• Extremely dry years in which there are very low water allocations available to NSW, 
Victorian and/or South Australian water entitlements in the River Murray system; 

• Years in which Menindee Lakes are expected to be able to provide water to the River 
Murray for prolonged periods and at rates which significantly reduce the demand for water 
through the Choke; 

• Periods when it is certain there will be a significant reduction in demands downstream of 
the Choke. Such certainty may not be achievable until summer or autumn once the scale 
of demand for that particular water year (both consumptive and environmental) is 
definable. 

This updated operating plan indicates that under the ‘extreme dry’ scenario, the Barmah Choke 
could be operated at channel capacity (nominally 10,000 ML/day downstream of Yarrawonga) for 
long periods in the coming summer and autumn (see Figure 12).  However, the plan also 
indicates that in wetter cases there could be reduced need for prolonged high flows through the 
Choke. There remains, at this stage, significant uncertainty in relation to potential future 
demands, inflows, carryover etc. and their implications on system operations. 

The MDBA will continue to regularly discuss with partner governments, via the Water Liaison 
Working Group, the potential for relaxing the trade restriction. Any proposal to lift the restriction, 
with or without conditions, would then be discussed with the Basin Officials Committee before 
being implemented. Further information on the trade rule and the latest information on the current 
capacity to trade across the Choke can be found on the MDBA website.  

http://www.mdba.gov.au/managing-water/water-markets-trade/barmah-choke-trade-restriction
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Figure 3: Original Dartmouth Reservoir storage outlook. 

 

Figure 4: End October Dartmouth Reservoir storage outlook. 



River Murray system annual operating plan End October 2016 update 

Page 11 
 

 

Figure 5: Original Dartmouth Reservoir release outlook. 

 

 

Figure 6: End October Dartmouth Reservoir release outlook. 
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Figure 7: Original Hume Reservoir storage outlook. 

 

 

Figure 8: End October Hume Reservoir storage outlook. 



River Murray system annual operating plan End October 2016 update 

Page 13 
 

 

Figure 9: Original Hume Reservoir release outlook — flow at Doctors Point. 

 

 

Figure 10: End October Hume Reservoir release outlook — flow at Doctors Point. 

Note: Flow rates are an average daily flow within the month and do not represent peak flow rates. 
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Figure 11: Original Yarrawonga Weir release outlook. 

 

 

Figure 12: End October Yarrawonga Weir release outlook. 

Note: Flow rates are an average daily flow within the month and do not represent peak flow rates. 
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Figure 13: Original Euston Weir flow outlook. 

 

 

Figure 14: End October Euston Weir flow outlook. 

Note: Flow rates are an average daily flow within the month and do not represent peak flow rates. 
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Figure 15: Original Lake Victoria storage outlook. 

 

 

Figure 16: End October Lake Victoria storage outlook. 

Note: All scenarios assume the same end November storage at Lake Victoria and therefore the dark blue ‘very wet’ 
line hides the other five scenario lines for the period from October to November. 
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Figure 17: Original Menindee Lakes storage outlook. 

 

 

Figure 18: End October Menindee Lakes storage outlook. 

Note: All scenarios assume the same end November storage at Menindee Lakes and therefore the dark blue ‘very wet’ 
line hides the other five scenario lines for the period from October to November. 
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Figure 19: Original Menindee Lakes release outlook. 

 

 

Figure 20: End October Menindee Lakes release outlook. 
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Figure 21: Original flow to South Australia outlook. 

 

 

Figure 22: End October flow to South Australia outlook. 
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