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Introduction
The 2019-20 River Murray System Annual Operating Outlook (Operating Outlook) published in July
2019 provided the context and descriptions of potential operations for the River Murray System
under wet to extreme dry conditions. The Operating Outlook included a range of assumptions
regarding system losses and demands that were considered the best available at the time the
Operating Outlook was developed.
In accordance with clause 10(3) of the Objectives and Outcomes for River Operations in the River
Murray System, this Operating Outlook has been reviewed and assumptions refined where
necessary. The results of this review and future expected envelope of operations for the remainder
of 2019-20 under wet to extreme dry conditions are presented in this document. Assumptions and
storage levels have been updated as at end of October 2019, hence why the update is referred to as
the End of October Update.
As this document is an update, much of the context and background on the modelling and scenario
approach and governance framework contained in the original July 2019 Operating Outlook are still
relevant.
As per the July 2019 Operating Outlook, the scenarios in this updated outlook 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 (WLWG). This Operating Outlook may be updated again later this water year if observed
conditions deviate significantly from the underlying assumptions. The states will also receive regular
updates on operations planning through the WLWG as the season progresses.

Recent Conditions
A succession of cold fronts during early-mid winter provided frequent modest rainfall totals over
Murray catchments with snow over alpine areas. Rainfall for both June and July was generally near
average in southern catchments, although rainfall remained well below average in the northern Basin
(Figure 1). The temporary return to near average rainfall boosted River Murray System inflows in
June and July, although inflows remained below average (Figure 2). As occurred in 2018, inflows
receded from mid-August and during September and October as rainfall during this historically high
inflow period trended well below average.

Murray–Darling Basin Authority

River Murray System Annual Operating Outlook 2019–20 update

1

Figure 1: Monthly rainfall deciles in the Murray–Darling Basin for June to October 2019. (Source: adapted from Bureau of
Meteorology)

Figure 2: Murray system daily inflows (excluding Snowy Hydro, Darling River, inter-valley trade (IVT) and environmental
inflows) for the water year to date compared to long-term average inflows and the previous water year.
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The low rainfall and resultant dry catchments have meant River Murray System inflows in the first
five months of the 2019-20 water year have been well below average (Figure 3). Total system inflows
(excluding Darling River and Snowy inflows, environmental inflows from tributaries and inter-valley
trade (IVT)) in this period were approximately 2,170 GL (88% Annual Exceedance Probability or AEP)
compared with 1,820 GL (91% AEP) for the same period last year and the long-term median of
5,197 GL (Table 1).
Table 1: Monthly inflows (GL) to the River Murray System and annual exceedance probabilities (AEP), June to October 2019.

Month

Hume unregulated
inflow

Ovens River inflow

Murray system
inflow*

June

88 GL (69% AEP)

56 GL (60% AEP)

314 GL (66% AEP)

July

189 GL (53% AEP)

169 GL (50% AEP)

593 GL (62% AEP)

August

165 GL (79% AEP)

164 GL (69% AEP)

544 GL (85% AEP)

September

135 GL (93% AEP)

95 GL (86% AEP)

433 GL (91% AEP)

October

94 GL (92% AEP)

40 GL (90% AEP)

285 GL (92% AEP)

*excluding Snowy Hydro inflows, environmental inflows from tributaries, Darling River inflows and inter-valley trade (IVT).

River Murray System inflows over the three year period to end October 2019 are the 4th lowest on
record (126 years of data, 98% Exceedance Probability). The 1st, 2nd and 3rd lowest three-year periods
to end October were all during the Millennium Drought ending October 2008, 2009 and 2007 (Figure
3). This very low three year inflow sequence demonstrates that on a multi-year scale, the current
drought conditions are some of the most severe experienced on the River Murray System since
records began. Inflow conditions in the northern Murray-Darling Basin are even worse.
MDBA active storage at 31 October 2019 was 3,598 GL (42% capacity). This is approximately 1,200 GL
less than for the same time last year and around 3,250 GL less than the long-term average for this
time of year (Figure 4).
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Figure 3: Ranked River Murray System three year to end October inflows (excluding Snowy Hydro, Darling River, inter-valley
trade (IVT) and environmental inflows). Only periods during the Millenium Drought have had lower three-year inflows than
to end October 2019. (Note, time period represented is for three consequetive October-November periods. E.g. 2017-2019
is for November 2016 to October 2019.)

Figure 4: MDBA active storage for the period 1 June 2000 to end of October 2019.
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Maximum temperatures for the majority of the Murray-Darling Basin were above average over the
three months from August to October 2019 (Figure 5).

Figure 5: Maximum temperature deciles across Australia for the three months to October 2019. (Source: Bureau of
Meteorology)

The Bureau of Meteorology’s (BoM) latest climate outlook (issued on 14 November) suggests
conditions in the Murray-Darling Basin during December 2019 and January 2020 are likely to remain
warmer than average and relatively dry, influenced by two main climate drivers – the Indian Ocean
Dipole (IOD) and Southern Annular Mode (SAM). The BoM advises that the current strongly positive
Indian Ocean Dipole (IOD) event is expected to persist and this is likely to continue suppressing
rainfall into early summer before dissipating from the anticipated late arrival of the southern
hemisphere monsoon. The recent negative phase of the SAM is also thought to have inhibited spring
rainfall and this may also persist during early summer. Regarding the Pacific Ocean climate
influences, the BoM anticipates the El-Niño-Southern Oscillation (ENSO) to remain neutral until at
least early 2020, although the Southern Oscillation Index (SOI) has remained predominantly negative
in recent months.
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Update on operations
Dartmouth and Hume Reservoirs
Operations at Dartmouth and Hume Reservoirs have focused on water conservation and releases to
deliver state water entitlements. No flood operations have been required at either storage due to
the low winter and spring inflows, and remain unlikely in the 2019–20 water year given the declining
storage levels.
Dartmouth Reservoir commenced the 2019–20 MDBA water year on 1 June at 2,477 GL (64%
capacity). In the five months from June to October 2019, Dartmouth inflows totalled around 346 GL
(82% AEP). Bulk transfers from Dartmouth to Hume commenced in early June to manage the
potential risk of very low storage levels in Hume Reservoir projected under an ‘extreme dry’ scenario.
Releases were initially at relatively low rates and gradually increased during winter. Between June
and end October almost 700 GL was released from Dartmouth, at an average flow rate about
4,500 ML/day. To assist in reducing erosional impacts on the lower Mitta Mitta River channel, release
rates have been varied, and will continue to be varied, whilst delivering the volume required for
Hume Reservoir to supply system demands across the year.
Further transfers are expected from Dartmouth Reservoir over the remainder of the water year.
However, in comparison to the relatively high transfer rates that took place during much of 2018-19,
transfers for the remainder of this water year are anticipated to occur at lower rates. There is a
reasonable chance that transfer rates will decrease further during autumn.
Compared with the Operating Outlook published in July, releases from Dartmouth Reservoir have
been less than expected under the drier scenarios. These relatively modest releases are reflective of
a better than forecast Hume storage level due to early season releases from the Snowy Hydroelectric Scheme, reasonable inflows from the surrounding Hume catchment and lower
environmental and consumptive demands downstream from Hume between August and October.
This has meant more water was able to be retained in Dartmouth, which results in lower evaporation
and is therefore a beneficial outcome for overall future water availability.
Since August, Snowy Hydro releases and inflows from the unregulated catchment decreased
significantly. Looking ahead, the low inflows to Hume, combined with expected downstream
demands are the driving factors behind the sustained albeit modest forecast releases from
Dartmouth.
As of 31 October 2019, Dartmouth has decreased to a volume of 2,129 GL (55% capacity). This is
almost 1,000 GL less than at 31 October 2018.
Hume Reservoir began the MDBA water year at 488 GL (16% capacity). Total inflows from June to
October 2019 were around 1,670 GL (compared with 1,520 GL for the same period in 2018). These
inflows included unregulated inflows from the Hume catchment of around 670 GL (89% AEP for the
period), around 700 GL of transfers from Dartmouth and close to 300 GL of releases from the Snowy
Hydro Scheme. Hume’s storage volume peaked at 1,312 GL (44% capacity) on 30 August 2019 before
declining to 1,167 GL (39% capacity) by 31 October.
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Releases from Hume were relatively small over winter, but increased to an average of about
11,200 ML/day during September and October. Releases during spring focused on meeting
environmental demands, early season consumptive demands and transferring water to Lake Victoria
in preparation for supplying the lower system during summer and autumn. During summer and
autumn the focus shifts to meeting consumptive demands and continuing to transfer appropriate
volumes of water to Lake Victoria to manage its storage level across summer and autumn.
Storage levels at Hume across the remainder of 2019-20 are likely to remain relatively low unless wet
weather returns and inflows increase significantly.

Menindee Lakes
There have been no inflows into Menindee Lakes in the 2019-20 water year 1. The last notable inflow
was over two years ago during 2017 and the storage level has fallen to near 10 GL (<1% capacity). In
the period since the volume stored in Menindee Lakes dropped below 480 GL in December 2017, no
water has been available in the lakes to supply the Murray system. This will remain the case until the
storage increases above 640 GL. Given the prolonged drought conditions experienced in the northern
Basin, significant rainfall will be needed to generate sufficient inflows for this to occur. Rainfall during
November across northern NSW will not provide inflows into Menindee Lakes.
Whilst the drought continues, WaterNSW will continue to manage the Menindee Lakes in accordance
with the Lower Darling Annual Operations Plan. As part of drought contingency measures within this
plan, WaterNSW has installed four temporary block banks across the lower Darling upstream of
Pooncarie at Court Nareen and Karoola, below Pooncarie near Jamesville and below Burtundy near
Ashvale. Water held in these pools will assist in prolonging supply to domestic, stock and permanent
plantings along some parts of the lower Darling. However, supplies from these pools will also
become exhausted unless rain and inflows return to the northern Basin in the months ahead.
WaterNSW has advised that releases at Weir 32 are only planned to recommence when significant
inflows are received into the Menindee Lakes. Inflows are currently zero and no significant inflows
are expected in the near future. Water restrictions remain in place across much of New South Wales
as a result of the widespread drought conditions.

Lake Victoria
Lake Victoria commenced the 2019–20 water year at 247 GL (36% capacity). The water level in the
lake steadily increased through winter and spring as a result of water transferred from Hume Dam,
local rainfall and brief increases in tributary inflows, particularly on the Ovens River during June and
July. Lake Victoria storage volume reached 585 GL (86% capacity) during September. Ongoing
transfers from Hume and the delivery of IVT from both the Murrumbidgee and Goulburn systems
since October has helped arrest the rate of fall at Lake Victoria with the lake storing 500 GL (74%
capacity) at end October.

A small Warrego River flow event from rain in April 2019 resulted in modest volumes of water reaching
Wilcannia in June and July, but no flows entered the Menindee Lakes.

1
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Compared to the end May Operating Outlook published during July, Lake Victoria’s actual storage
volume has tracked between the ‘Moderate’ and ‘Near Average’ scenarios during winter (Figure 23).
This was driven by the capture of improved tributary inflows in June and July. The storage level has
since transitioned towards a drier scenario as tributary inflows steadily receded.
During the 2018-19 water year, the MDBA requested Ministerial Council to waive the requirement to
store the first 250 GL of the Minimum Reserve in Lake Victoria at the end of May — a provision under
the Murray-Darling Basin Agreement. This deviation from normal operating requirements is sought
during drought periods to conserve water by holding additional water in upstream storages than
would otherwise be the case. This reduces evaporative losses and provides additional capacity to
capture inflows in Lake Victoria once wetter conditions return. Given the on-going drought
conditions, the MDBA is once again requesting Ministerial Council to waive the end May Minimum
Reserve target. As a result, if relatively dry conditions persist, the storage level in Lake Victoria is
likely to be relatively low during autumn 2020.

Environmental water
As foreshadowed by environmental water holders and planned for in the Operating Outlook
published in July, there have been a number of environmental watering actions to date along the
River Murray and its tributary systems. Environmental water deliveries include:
•

•

•

Directed releases from Hume Dam: From August to mid-October environmental water was
released from Hume to target flow rates above the nominal channel capacity downstream
Yarrawonga Weir. This release was aimed at providing low-level inundation of BarmahMillewa Forest, with return flows aligned with flow pulses from the Goulburn system that
provided benefits along the length of the River Murray System, referred to as the ‘Southern
Spring Flow’ event.
Within channel watering of the Barmah-Millewa Forest: During July and again in spring
(either side of the low level inundation action), environmental water was delivered through
the forest regulators on both the NSW and Victorian side to provide water into crucial
wetlands and creek refuges in Barmah-Millewa Forest.
Goulburn System:
o During winter and spring, elevated base flow was provided in the Goulburn
River, lower Broken Creek and Campaspe River systems. This was delivered
using environmental entitlements released from storages on the Goulburn and
Campaspe systems and provided ecological benefit within these streams and
re-use further downstream along the River Murray. A portion of this volume
was delivered to South Australia for the benefit of the lower Murray system
including the Lower Lakes, Coorong and Murray Mouth.
o Environmental water was released from Goulburn storages to provide a winter
and spring flow pulse along the Goulburn system. These actions were timed to
coincide with the Murray environmental pulse (see first point above),
providing a period of elevated flows along the Murray as part of the ‘Southern
Spring Flow’ event.
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•
•

•
•

•

Gunbower Forest: From July to October, environmental water was delivered to Gunbower
Creek to maintain base flows and to achieve some inundation of the wetland complex.
Koondrook-Pericoota Forest: During August to October, environmental water was delivered
into Koondrook-Pericoota Forest to provide much needed watering to parts of the parched
forest.
Hattah Lakes: From August to October, water was pumped to Lake Kramen in Hattah Lakes.
Weir pool raisings were carried out at Euston Weir, Lock 8 and Lock 7, with the additional loss
underwritten by environmental water. These actions provided water into low-lying wetlands,
helped restore a more natural wetting and drying cycle to riverbanks and adjacent wetlands
within the influence of the weir pool, and increased flows through Potterwalkagee Creek and
Lindsay River.
Return flows to South Australia: Throughout winter and spring, environmental water
(primarily return flows from upstream) was delivered to South Australia that boosted the
flow provided by South Australian Entitlement and trade (Figure 6). This has provided
benefits along the River Murray channel and Lower Lakes, and supported outflows and
connectivity to the Coorong and Murray Mouth.

Figure 6: Environmental watering activities during winter-spring delivered higher flows along the River Murray System.
Environmental water released from Hume Reservoir combined with environmental inflow from the Goulburn system. After
usage on route (e.g. Barmah-Millewa Forest) is subtracted, and appropriate flow travel times applied, the remaining flow is
delivered to South Australia (blue shading). With limited water availability during 2019-20, only minimal environmental
deliveries to South Australia are expected during summer and autumn.
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Consumptive Demands
In NSW, Murray high security and general security allocations as of mid-November 2019 were 97%
and 0% respectively, the same as last year. In addition, around 300 GL of water was carried over from
2018–19. While this carryover volume equates to an average of 18% of general security entitlements,
it is not evenly distributed amongst NSW entitlement holders.
In Victoria, rainfall over the Victorian Alps and north-east Victoria resulted in some reasonable winter
inflows from the Ovens River (Table 1), which in turn has delivered improvement to Victoria’s
resource availability. Allocations against Victorian Murray high-reliability and low-reliability water
shares as of mid-November 2019 were 48% and 0% respectively, compared with 90% and 0% for the
same time last year.
In South Australia, allocations against class 3 and class 8 entitlements opened at 31% on 1 July.
Allocations reached 100% on 15 November 2019.
Under the dry scenarios, South Australia is expected to receive less than its full divertible Entitlement
(being 1,154 GL of the 1,850 GL full annual Entitlement flow. See below). As per the South Australian
allocation framework, 100% allocation against class 3 and 8 can be achieved when South Australia’s
divertible Entitlement reaches 800 GL in any given year. See the South Australian Department for
Water and Environment for more information on how water is allocated in South Australia.
River Murray System consumptive diversions from 1 June to 31 October 2019 for NSW and Victoria
have totalled approximately 364 GL (NSW 119 GL, Vic 245 GL). This relatively low early season
demand reflects the low allocations in NSW and Victoria and overall low water availability.
Consumptive demand for the remainder of the water year will be highly dependent on the area and
types of summer crops, and whether water is used in autumn to establish winter crops and pastures,
traded, or carried over for use next year. However, if conditions remain dry, and water availability
does not improve significantly, it is anticipated that the volume of irrigation use in areas dominated
by annual crops will be significantly reduced compared to most years. In regions with permanent
plantings, use may only be marginally lower than previous seasons with access to additional water
supported by temporary water trade. As a minimum, demands are expected to peak over summer in
the mid-Murray and lower Murray to support large areas of permanent plantings of horticulture
crops.
With Victorian Murray high reliability allocations at 48% and the Northern Victorian Resource
Manager’s outlook indicating high reliability allocations would only reach 100% this water year if
‘wet’ conditions prevail, overall Victorian demand is expected to track lower than last year. Irrigation
in the NSW Murray for the remainder of the year is expected to be low. This is mainly driven by
current water availability and the low likelihood of any significant improvements given the dry state
of catchments and the generally lower system inflows across summer and autumn compared with
winter-spring.
High water demand from permanent plantings in the Murray valley coupled with reduced water
availability in 2019-20 to date, has resulted in allocation prices in the Murray downstream of Barmah
Choke remaining above $800/ML for several weeks. In response, trade from the Goulburn and
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Murrumbidgee valleys to the Murray valley has been strong this year when available. It is assumed
that additional water will continue to be traded from these valleys over the coming months as
trading opportunities emerge, however the extent of this trade remains unclear due to the range of
factors that may influence it.

River Murray losses
River losses refer to the volumes of water used by the river by natural processes such as seepage and
evaporation as water flows through the system. It also includes any unaccounted difference between
the upstream and downstream gauges such as would occur due to river gauge error.
River losses are highly variable from year to year and across months as climate and flow conditions
change.
To ensure the River Murray remains flowing throughout the year as well as to ensure the delivery of
state water entitlements, a volume for river losses is budgeted for within the total water resources
available within the system. This budgeting, along with budgeting for storage evaporation and other
reserves that must be provided for occurs as part of the annual operations planning process as well
as the fortnightly water resource assessments.
For 2019-20, River Murray losses from Hume Dam to the South Australian border were expected to
be relatively high. This assumption was driven by the ongoing dry and hot conditions experienced in
2018-19, the very dry catchments and climate forecasts from the BoM.
Preliminary estimates of River Murray losses to date show river losses are lower than the same time
last year. However river losses remain high when compared to other regulated years when
temperature and evaporation was lower and monthly rainfalls were higher.
The river loss budgeted for in the AOO update has been reviewed and a conservative range between
850 and 1,000 GL assumed across the year for the six scenarios.

Water Trade
Use of Inter-Valley Trade (IVT) accounts
Under the drier scenarios in the operating outlook published in July, delivery of IVT water from the
Goulburn was expected to commence in September and no IVT water was expected to be available
from the Murrumbidgee.
Improved rainfall and inflows during July and August meant improved performance of Lake Victoria
and allowed system demands to be met from natural inflows from tributaries downstream of Hume
Dam as well as releases from Hume Dam. No Goulburn IVT water was called on during this time.
As most of these natural inflows came from Victorian tributaries, by September Victoria’s share of
Lake Victoria filled and there was a small ‘internal’ spill to New South Wales in accordance with the
long standing rules in Murray-Darling Basin Agreement.
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On the Murrumbidgee, the balance of the IVT account increased as a result of the net trade of water
from the Murrumbidgee valley to the Murray valley. This meant Murrumbidgee IVT water was
available to supply Murray demands over the coming months when required. As a result, IVT delivery
from the Murrumbidgee valley began in mid-October at low rates. By the end of October, just shy of
10 GL had been delivered to the Murray.
Looking ahead on-going deliveries of Murrumbidgee IVT are now anticipated with up to 60 GL
anticipated by end December (approximately 30 GL by the end of November and 30 GL in
December).
Assuming dry conditions remain, it is expected that continued Murray demand will drive further
trade out of the Murrumbidgee valley once trade out of the Murrumbidgee IVT resumes. Trade out
can resume if sufficient IVT is delivered from the Murrumbidgee to the Murray (or if enough water is
traded from the Murray back to the Murrumbidgee) to reduce the IVT account below 85 GL. As such,
it is likely that delivery of Murrumbidgee IVT will continue across the summer months. The improved
flow rates associated with these deliveries will help alleviate the risk of poor water quality along the
lower Murrumbidgee River during summer.
IVT deliveries in the Goulburn system also commenced in October, again at low rates. Low delivery
rates in October and November aligned with flow rates that supported native vegetation germination
on the lower river bank of the Goulburn River following an environmental flow pulse during
September and into October. The within-month pattern of IVT delivery has been adjusted based on
advice from the Goulburn-Broken Catchment Management Authority through discussions with
Goulburn-Murray Water. Goulburn IVT was also delivered from the Campaspe River and the lower
Broken Creek and aimed to alleviate Azolla build-up in the lower Broken Creek. As at end October
almost 10 GL was delivered from the Goulburn system with 30 GL planned for November and 50 GL
planned for December.

Goulburn IVT delivery across the remainder of 2019-20
Over the last two years, IVT deliveries from the Goulburn system have exceeded flows of
2,000 ML/day for prolonged periods through the summer and autumn periods. Sustained, steady
flows of this magnitude over summer and autumn are detrimental to the ecological condition of the
waterway.
The driver of these higher IVT deliveries has been the growth in trade as water users have
increasingly made use of the water trading options available to them. For trade between the
Goulburn and the Murray systems, there has been a significant trend of water trading from the
Goulburn to the Murray. This has resulted in an increasing requirement for Goulburn IVT deliveries in
2017-18 and 2018-19 to supply this shifting demand. Despite the likelihood of overall lower River
Murray System demands during 2019-20 due to lower water availability, the Operating Outlook
published in July indicated that relatively high Goulburn IVT flow rates were again likely to be
necessary to meet Murray demands over the summer period under a number of inflow conditions,
particularly the moderate to dry conditions experienced through the 2019-20 water year to date.
The Victorian Minister for Water, the Hon Lisa Neville (Victorian Minister), has responded to this
issue by announcing a review of trade and operational rules to make sure the settings appropriately
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protect Goulburn system environmental assets and the rights of entitlement holders without
unnecessarily restricting trade. Findings from this review are expected to inform key changes to
these rules before the commencement of the 2020-21 water year. The Victorian Minister also
announced that Victoria would introduce changes from December 2019 that make sure all trades
from the Goulburn system, including water use from tagged accounts would be treated consistently
with Victorian rules for IVT and Basin Plan trading rules.
In addition to these changes, in July 2019, the Victorian Minister requested the Murray-Darling Basin
Authority (MDBA) to take steps that would allow for reduced flows in the lower Goulburn River
during the 2019-20 summer and autumn compared to previous years. In response, the MDBA, in
collaboration with state partner agencies has investigated the opportunities and impacts associated
with this request to inform river operations planning for 2019-20, including plans outlined within this
end October Update to the Operating Outlook.
The results of this investigation included identifying opportunities provided by changing operating
conditions in recent months that will help improve flexibility in delivering IVT and improve the
likelihood that reduced IVT flow rates can be provided over summer. In particular:
•
•

the return of access to IVT from the Murrumbidgee system that will increase flexibility for IVT
delivery rates the Goulburn IVT required to manage peak demands over summer
a likely reduction in environmental demands to the lower Murray system compared with
those originally assumed

The investigation also helped clarify the steps already available and used by the MDBA to manage
capacity across the system, including through IVT delivery. These will continue to be used and
implemented, by MDBA.
Victoria has requested that, wherever possible, IVT deliveries remain at or below around 50
GL/month. Actual IVT deliveries required for the remainder of the year will depend on the seasonal
conditions including inflows, demands and losses that prevail. As such, MDBA will be aiming to limit
delivery of Goulburn IVT from December 2019 through to March 2020 to 50 GL per month where this
does not create material risks to supplying Murray demands. If this is possible, it will allow lower
Goulburn River flows to vary within the month and average approximately 1,700 ML/day.
Looking ahead, system operations planning currently indicates that the ability to achieve Victoria’s
request is challenging under a number of operating scenarios. Assuming dry conditions persist, and
as with the Murrumbidgee, scenario analysis has indicated that significant Goulburn IVT deliveries
will continue to be needed in the coming months. The exact volumes required will depend on the
operating conditions, including demand, loss and inflow conditions that prevail, meaning actual
deliveries remain uncertain. However, it is highly likely that monthly volumes in excess of 50 GL and
sustained flow rates in excess of 2,000 ML/day may be necessary under a number of scenarios from
January 2020 onwards to prevent a Murray shortfall risk from materialising.
The expected volumes of IVT deliveries from the Goulburn under each of the Operating Outlook
scenarios is provided in Table 2 below. In order to ensure no material increase to supply Murray
demands, and with all other sources being maximised i.e. flows through the Choke, MIL escapes and
the delivery of Murrumbidgee IVT), delivery of Goulburn IVT of sufficient volumes is requires
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between January and March. Little to no deliveries of Goulburn IVT are expected to be required in
April at this stage.
Table 2: Forecast Goulburn IVT deliveries (GL per month) based on the End of October update to the Operating Outlook.

Drier Scenarios
Wetter Scenarios

Nov

Dec

Jan

Feb

Mar

Apr

May

29

50

31-90

28-87

31-90

0

0

29-34

50

44-90

36-87

44-90

0-20

0

Table 3: Forecast Murrumbidegee IVT deliveries (GL per month) based on the End of October update to the Operating
Outlook.

Nov

Dec

Jan

Feb

Mar

Apr

May

Drier Scenarios

26

31

31

20-31

0

0

0

Wetter Scenarios

26

31

31

28-31

0

0

0

Where possible MDBA will seek to vary and manage flows in a way that will minimise impacts.
However, whilst recent trade trends continue and while the current trading rules and high IVT
balance remain in place (that enable high volumes of trade and over 250 GL in the Goulburn IVT
account as at mid-November required to supply Murray demands), it is not possible to manage the
delivery of traded water in a way that will eliminate impacts on the lower Goulburn River
environment during the remainder of 2019-20.
Actual Goulburn IVT flow rates will be managed in close consultation with Goulburn-Murray Water
and the Goulburn Broken Catchment Management Authority to provide for the most appropriate
flow regime possible for the health of the lower Goulburn River whilst continuing to deliver the
volumes of IVT necessary to meet Murray demands, balance environmental impacts across the entire
system, and enable efficient and effective operations for the River Murray System for state
entitlement holders.

Barmah Choke trade
Default arrangements do 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 were to be permitted, it could increase both total season demand as well as shortterm peak demands observed during hot dry periods. This would increase the risk to delivery of
water to all other entitlement holders downstream of the Choke.
The default arrangement is therefore that trade to downstream of the Choke may only occur when
there has been sufficient matching trade in the opposite direction i.e. no net trade downstream.
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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.
Pressure on channel capacity through the Barmah Choke over summer and into autumn is assumed
in all scenarios. No exceptional circumstances have been identified in the scenarios that would result
in the restriction on trade being relaxed during the remainder of the current water year.
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.

Update on system transfers, channel capacity
and supply shortfall risks
Since early July, aside from occasional periods in winter when rainfall pushed up tributary inflows,
MDBA has made releases from Hume Dam for the purpose of meeting consumptive demands and
system requirements targeting rates at or near to the Barmah Choke channel capacity
(approximately 9,000 ML/day downstream of Yarrawonga Weir).
During August, September and October water was released directly from Hume Dam on behalf of
environmental entitlement holders to boost actual flow rates above the operational rate to provide
low-level inundation of Barmah-Millewa Forest and deliver environmental benefits along the length
of the River Murray System. No operational flows have been required at rates above the Barmah
Choke capacity. This outcome was foreshadowed in the original Operating Outlook published in July
and this updated Operating Outlook indicates that flows through the Barmah Choke at rates above
channel capacity will not be undertaken for the remainder of the 2019-20 water year.
To further boost flow rates through the system to meet demands, water is being delivered around
the Barmah Choke via irrigation channels and escapes that bypass the Choke on both the NSW and
Victorian sides of the river.
On the NSW side, water has been diverted through Mulwala Canal and delivered downstream of the
Choke to the:
•
•
•

Edward River via Edward Escape
Billabong Creek (returning to the Edward River near Moulamein) via Finley Escape
River Murray near Torrumbarry via Pericoota Escape.

The transfer of water through Murray Irrigation Ltd (MIL) infrastructure commenced in September
though the Finley and Pericoota escapes. Once the elevated flows in the Edward River from spring
environmental watering subsided, extra water bypassed the Choke through Edward escape into the
Edward River to maintain flows downstream of Steven’s Weir near 2,500 ML/day. As at 31 October,
around 17 GL had been transferred using MIL infrastructure. This updated Operating Outlook
assumes there will be further significant volumes of water delivered around the Choke via MIL
infrastructure during summer and into autumn. Over the course of the 2019-20 water, total transfer
volumes through MIL infrastructure in excess of 140 GL are expected.
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On the Victorian side, MDBA commenced deliveries through the Yarrawonga Main Channel (YMC) in
October. These deliveries are likely to continue in coming months however only facilitate relatively
small volumes.
As discussed above, starting in October MDBA also called on IVT from the Murrumbidgee and
Goulburn valley IVT accounts and this is also expected to continue in the coming months.
Under all scenarios in this updated Operating Outlook, transfers via irrigation infrastructure and IVT
deliveries are expected to continue through summer and into the autumn period. The magnitude of
flow rates and IVT deliveries required will depend on actual demands, system losses and inflows
downstream of Hume in the months ahead.
Whilst flow in the mid-Murray through January and February is likely to be broadly similar to last
year, the risk of delivery shortfall remains. Shortfalls in supplying peak demands might occur during
severely hot and windy periods, which can rapidly increase water diversions and evaporation. The
nature of these climatic events means they are difficult to forecast. Water takes around three weeks
to flow from Hume or Eildon Dams to lower parts of the system meaning that by the time a period of
extreme heat is forecast, it may be too late for the additional water required to arrive downstream.
This means that if an unexpected heat wave that caused a significant spike in demands were to
occur, it could, in the short-term, become challenging to supply all water demands in reaches
between the Barmah Choke and Lake Victoria and maintain sufficient water in Lake Victoria, or river
levels in the mid-Murray above minimum targets to meet demands.
Factors affecting delivery shortfall risks change during each water year. Whilst delivery shortfall risks
during 2019-20 to date have been low, these risks are expected to increase over the summer-autumn
period. This is because capacity pressures through spring, although lower than 2018, have remained
significant. In combination with relatively low inflows from tributaries these conditions have resulted
in a relatively low storage volume in Lake Victoria heading into summer. This lower level has assisted
in conserving water under on-going drought conditions by maintaining as much water as possible in
headwater storages. However, Lake Victoria’s low storage levels must now be carefully monitored
and managed in response to updated forecasts to ensure risks to supplying lower system demands
can be minimised.
To help manage shortfall risks, MDBA generally makes use of IVT water owed to the Murray, by
delivering sufficient volumes during the summer–autumn months (in addition to on-going high
transfers from Hume Reservoir along the River Murray and around the Choke using irrigation
infrastructure). These deliveries help manage delivery shortfall risks by raising flow rates in the
Murray and provide greater capacity for the river to ‘absorb’ any short-term demand spikes that may
occur. When water is available in Menindee Lakes, MDBA also uses it to help support Lake Victoria
levels and meet demands in South Australia, however with very low water levels in Menindee Lakes,
the MDBA is not expecting to be able to use Menindee Lakes’ water to manage delivery shortfall risks
at any stage during 2019/20.
As mentioned above, access to IVT water in the Murrumbidgee River is now providing additional
flexibility for MDBA to supply demands and manage shortfall risks. Deliveries of Goulburn IVT will
also be used in managing this risk, as will transfers via MIL infrastructure. However, as outlined
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above, MDBA will continue to work in close consultation with Goulburn-Murray Water and the
Goulburn Broken Catchment Management Authority to provide for the most appropriate flow regime
possible for the health of the lower Goulburn River whilst continuing to deliver the volumes of IVT
necessary to meet Murray demands.
The MDBA will continue to manage the risk of short-term shortfalls by:
•
•
•

closely monitoring demands and forecast temperatures
regularly re-evaluating dry-case scenarios
seeking opportunities to temporarily draw on water stored in weir pools and/or access water
stored in Victorian Mid-Murray storages if required

South Australian operations
The July Operating Outlook informed that South Australia was not guaranteed to reach full
Entitlement (1,850 GL) in 2019-20 under the four dry scenarios. While system inflows have varied
between scenarios during the first five months of 2019-20 water year, it is the ‘dry’ scenario that
now most closely resembles the condition of the system to date, and water availability has not
improved sufficiently to provide full South Australian Entitlement for the year.
In years where the full South Australian Entitlement of 1,850 GL (delivered as a monthly pattern) is
not guaranteed, South Australia is provided the flexibility to determine the timing and volume of
monthly Entitlement reductions as the year progresses. This is a complex decision process requiring
consideration of South Australia’s future water resource demand and supply risks for each individual
month as well as across the water year.
So far in 2019-20, South Australia has taken a reduced monthly Entitlement in August, September
and October, and is also likely to take a reduced monthly Entitlement in November and December
(Figure 7). This means South Australia cannot receive its full annual Entitlement of 1,850 GL for the
2019-20 water year. This is because under the Murray-Darling Basin Agreement (as defined under
clause 88) deliveries in excess of any monthly volume are not permitted to ‘make up for’ the lower
flow months that have already happened, even if water availability improves significantly. If
resources were to improve, then any previously reduced Entitlement flow volumes are essentially
provided to increase NSW and Victorian water availability.
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Figure 7 – South Australian monthly Entitlement so far in 2019-20 (blue area) and assumed under a ‘dry’ scenario (blue
pattern) for the remainder of the water year (subject to change).

Looking ahead, South Australia has advised MDBA it is currently planning for full monthly Entitlement
delivery during the high demand months of January and February. However, unless there are
reasonably significant improvements to water resource availability in the coming months, South
Australia has indicated it will need to take a reduced monthly Entitlement flow for one or more
months from March 2020 onwards. For more information on South Australia’s Entitlement flow,
environmental water deliveries and barrage releases, see the South Australian Department for
Environment and Water’s latest River Murray flow report.
The Commonwealth Environmental Water Office (CEWO) and The Living Murray (TLM) jointly hold
around 200 GL of SA entitlement which is currently delivered proportional to South Australia’s
Entitlement flow over the water year. In addition, approximately 570 GL of environmental water has
flowed to South Australia as a result of deliveries of return flows from upstream environmental
watering actions between June and end October 2019 (Figure 6). This environmental water has
originated from Hume Reservoir, the Goulburn system and direct trade to South Australia. These
higher flows have enabled:
•
•
•
•
•
•
•

Pumping of environmental water into selected Chowilla wetlands
Increased velocities through weir pools that provide improved hydrodynamic complexity
for native fish
Increased productivity and connectivity along the River Murray channel
Weir pool raisings at Locks 6 and 2
Increased winter-spring barrage releases to the Coorong to maintain estuarine habitat
for fish and birds
Improved salinity conditions in the Coorong through optimised barrage discharge actions
Maintaining a connection between the Lower Lakes and Coorong to allow for fish
movement, including migratory fish species
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The majority of environmental watering activities for 2019-20 were targeted during winter/spring –
historically a period where inflows to the River Murray System were highest. Whilst environmental
deliveries to South Australia are anticipated to be much less for the remainder of 2019-20, some
environmental water is expected to be delivered across the border during summer and autumn.
Small return volumes from the Goulburn and Loddon Rivers are possible as well as direct trade –
environmental water traded from the upper states to South Australia. These volumes will help
extend barrages and fish way releases if conditions remain dry. These flows will help to export
additional salt from the Lower Lakes and provide more suitable localised salinity gradients for fish,
delivering further environmental benefits.
South Australia commenced the water year with approximately 342 GL of deferred Entitlement
secured over a number of years stored in Dartmouth Reservoir. This water was stored under South
Australia’s storage right (Schedules G of the Agreement). No further water has been deferred by
South Australia since June 2019, nor has any deferred water been delivered, meaning about 342 GL
remains in storage. In this updated Operating Outlook, based on South Australia’s most recent
advice, no deferrals or deliveries of SA storage right are assumed over the remainder of the water
year. The MDBA will adjust planning assumptions if this decision changes.
Delivery of environmental water helped build the Lower Lakes’ water levels during winter, improving
discharges into the Coorong and has helped maintain levels near Full Supply Level during spring. The
majority of environmental water arrived within a 3 month period and has therefore been actively
managed to optimise outcomes for the lakes and Coorong. Specifically targeted barrage release
opportunities have been made to manage freshwater movement into the Coorong, improve
connectivity between the Murray Mouth and the River Murray, provide opportunities for migratory
fish species, and manage lake levels. A number of targeted Coorong salinity reduction events were
undertaken during winter and spring, which required operators to work with localised weather
events to achieve outcomes in the Coorong.
In the coming months, as typically occurs over the warmer months, lake levels are expected to
decrease as inflows ease and evaporation increases. However, should dry, hot and windy conditions
result in a more significant summer-autumn decline than usual, barrage releases are likely to be very
limited in the coming months to help safeguard Lower Lake levels in 2020.
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Operating scenarios as at end
October 2019
The actual conditions that occur during the remainder of the 2019-20 water year will not follow a
particular scenario, rather, provided the range of assumptions remain valid, they should lie within
the envelope described by the scenarios in this Operating Outlook. The information provided in the
graphs below therefore provides an indication of the potential range of river operations that may
occur in the months ahead.
The original scenarios were based on a range of assumptions and the best information available at
the time they were developed. Many of these assumptions have proved to be appropriate thus far
through the water year; however, some have also required adjustment due to new circumstances
arising. Some of the key assumptions, assumptions changes and behaviour to date are shown in
Table 4.
Table 4: Key changes and updates to assumptions in the end October Operating Outlook.

Assumption

Original value(s)
across the Extreme
Dry to Wet Scenarios

Updated value(s)
across the Extreme
Dry to Wet Scenarios

Sharing rules at end May 2020

Tier 1

Tier 1

NSW consumptive annual use

355 – 1,420 GL

370 – 730 GL

Victorian consumptive annual use

700 – 1,420 GL

790 – 1,110 GL

NSW consumptive use to date*

–

175 GL

Victorian consumptive use to date*

–

268 GL

NSW Held Environmental Water releases to date**

–

50 GL

Victorian Held Environmental Water releases to date**

–

640 GL

Environmental water delivered to SA***

540 – 900 GL

690 – 730 GL

Environmental water delivered to SA to date***

–

573 GL

Conveyance upstream of SA

850 – 1,210 GL

850 – 1,000 GL

Goulburn IVT delivery

160 – 420 GL

210 – 350 GL

Murrumbidgee IVT delivery

0 GL

100 – 130 GL

* Irrigation use to date is provisional data that will change following hydrographic review.
** Includes Murray and tributary entitlement and environmental RMIF used upstream of SA and return flow to SA.
*** Return flow from water released from Hume Reservoir (including environmental RMIF) and tributary storages.
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Key changed assumptions include:
•

•

•
•

•

The reduced release of environmental water from Hume Dam during spring compared with
that assumed in the July outlook. Given ongoing low water availability, environmental water
holders opted to reduce the duration of the spring Hume environmental releases. This has
meant less water was required to be transferred from Dartmouth Reservoir.
Lower than expected early season consumptive demands. The pattern of forecast diversions
has been adjusted to reflect observed use to date and future opportunities to use water
within the context of the remaining water available and likelihood of improvements in water
availability.
Delivery of IVT from the Murrumbidgee valley. The July outlook assumed no ability to deliver
IVT from the Murrumbidgee. IVT water is now available.
The request by the Victorian Water Minister to reduce Goulburn IVT delivery flows means
MDBA has been working with the states to look for opportunities to reduce these flows
compared to flow rates previously assumed. This may result in a need to increase flows
through irrigation infrastructure to bypass the Barmah Choke where possible.
A 50 GL reduction in assumed environmental water demands at the South Australia from
December to April.

This updated Operating Outlook assumes that for the remainder of the year, only modest volumes of
environmental water (between 100 and 160 GL) will be delivered across the South Australian border.
This environmental water is expected to originate from trades during summer and early autumn, as
well as smaller volumes from Victorian tributaries. Further opportunistic deliveries of environmental
water may be possible later in the water year depending on environmental requirements and
operational deliverability.
At Lake Victoria, a storage volume less than 350 GL is being targeted at the end of May 2020 in the
drier scenarios, subject to approval by Ministerial Council which is being sought in mid-December
2019. This measure reduces evaporative losses from Lake Victoria and increases the ability to capture
high tributary inflows downstream of Hume - improving the chance of higher water availability in
2020–21. This will be an important strategy for managing water availability risks under potential ongoing dry to extreme dry scenarios.
No delivery of Additional Dilution Flow (ADF) across the South Australian border is forecast to be
required in any scenario, as the volume in the Menindee Lakes is unlikely to exceed the trigger
volume of 1,300 GL in the period until May 2020. To reach the 1,300 GL threshold would require
significant flooding (leading to high inflows to Menindee Lakes) in the northern Basin over the
summer months.

Scenario Graphs
This update contains a set of two figures for each structure/site.
The first figure in each set presents the same information as the original Operating Outlook (based
on end of May data and published in July) with an additional line showing how river flows (as

Murray–Darling Basin Authority

River Murray System Annual Operating Outlook 2019–20 update

21

monthly averages) and storage levels (at the end of each month) have tracked against the original
outlooks.
The second figure shows updated scenarios based on the end of October data and illustrates what
the river flow and storage levels may be under a range of conditions over the remainder of the 201920 water year.
Finally, while a ‘wet’ scenario is included, it is important to note that the updated Operating Outlook
focusses more on drier scenarios. This is because operational planning, such as for the bulk transfer
of water from headwater storages to the lower system, is most critical and complex under extreme
dry to moderate conditions. In contrast, wetter scenarios are characterised by prolonged periods of
storage spill and limited requirement for planning decisions relating to system wide operations.
Should conditions turn wet and subsequently new operational challenges arise, operational planning
updates would have more of a focus on ‘wet’ scenarios.
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Figure 8: Original Dartmouth Reservoir storage outlook

Figure 9: End October Dartmouth Reservoir storage outlook
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Figure 10: Original Dartmouth Reservoir release outlook.
See section above for a description of storage forecasts and trends to date

Figure 11: End October Dartmouth Reservoir release outlook
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Figure 12: Original Hume Reservoir storage outlook
See section above for a description of storage forecasts and trends to date

Figure 13: End October Hume Reservoir storage outlook
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Figure 14: Original Hume Reservoir release outlook - flow at Doctors Point

Figure 15: End October Hume Reservoir release outlook - flow at Doctors Point
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Figure 16: Original Yarrawonga Weir release outlook

Figure 17: End October Yarrawonga Weir release outlook
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Figure 18: Original Euston Weir flow outlook

Figure 19: End October Euston Weir flow outlook
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Figure 20: Original Menindee Lakes storage outlook

Figure 21: End October Menindee Lakes storage outlook
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*Menindee release scenarios should be viewed
with consideration of comments below.

Figure 22: Original Menindee Lakes release outlook
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*Menindee release scenarios should be viewed
with consideration of comments below.

Figure 23: End October Menindee Lakes release outlook
Note: Flow rates are an average daily flow within the month and do not represent peak flow rates. Several scenario graphs
are hidden in parts of the year where flow rates are the same.
* The potential operation of the Menindee Lakes is currently highly dependent on a return of wetter conditions in the
northern Basin leading to renewed inflows from the Darling River. This scenario remains possible despite the current
drought conditions, although it is a highly uncertain outcome. Its occurrence may also not necessarily align with any
particular dry or wet scenario in the southern Basin.
Any potential process of re-starting releases and storage operations at the Menindee Lakes will be managed by NSW.
Planning and implementation of any subsequent releases for either NSW lower Darling requirements or to meet MDBA flow
requirements in the Murray will be managed under government agreed operating objectives, including the requirements of
the Murray-Darling Basin Agreement. Additional community consultation committees will also be established by WaterNSW
prior to these releases taking place.
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Figure 24: Original Lake Victoria storage outlook

Figure 25: End October Lake Victoria storage outlook
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Figure 26: Original flow to South Australia outlook

Figure 27:End October flow to South Australia outlook (note the different vertical scale compared with previous figure)
Note: actual flows from January onwards will be further affected by any additional environmental deliveries and water trade
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