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3 Overview 

No other drought on the historical record comes close to the severity 
of the current drought. In another extremely dry year, keeping the 
River Murray running and delivering essential water have been a 
major achievement. Many challenges have arisen and been met in the 
sharing of the Murray waters between New South Wales, Victoria and 
South Australia, and in the day-to-day operation of the river system. 

Special water sharing arrangements were again agreed between 
partner governments to safeguard the supply of water for critical 
human needs and to optimise water availability throughout the 
season. The accounting of these special sharing arrangements was 
independently reviewed to confirm state water entitlements.

The volume of water traded set new records during the year and 
proved critical to buyers and sellers alike in ameliorating the impacts 
of another extremely dry year.

Asset management is a fundamental part of water delivery. The 
many assets covered by the Murray–Darling Basin Agreement include 
large dams, weirs and other infrastructure, such as the crucial salt 
interception schemes. 

With the merging of the functions of the former Murray–Darling Basin 
Commission into the Murray–Darling Basin Authority (MDBA), two 
significant actions were required in relation to the management of 
these assets:

preparation of an Asset Agreement, which was signed by the  ●

partner governments and MDBA at the Ministerial Council meeting 
on 12 June 2009

preparation of an Asset Management Plan. At 30 June 2009, good  ●

progress had been made by the state constructing authorities 
(SCAs) and MDBA on drawing up a plan, with the intention of 
finalising Version 1 in 2009. 

Major dam safety projects have been advanced at Hume Dam, 
Dartmouth Dam and Lake Victoria storage. Major maintenance and 
renewals projects have been undertaken at other locations, such as 
Menindee Lakes, Yarrawonga Weir and the Murray Mouth barrages.

The navigable pass upgrade of the locks and weirs (and associated 
fishway construction) made significant gains. Completion of these 
works in 2011 will not only achieve the goal of upgrading the 
occupational health and safety standards at the locks and weirs but 
will also fulfil a major goal of The Living Murray program: giving 
native fish free access to the entire length of the Murray from the sea 
up to Hume Dam, a distance of 2,225 km.
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Highlights 
Sustaining Murray flows and delivering essential water requirements throughout  ●

the entire season was again a real achievement in 2008–09, given the continuing 
extreme drought.

In response to extremely low water availability, special water sharing arrangements  ●

were adopted and a series of drought contingency measures implemented to 
improve water availability. 

MDBA continued to supply and refine forecasts of water availability and to provide  ●

the systems for assessing options for special water sharing arrangements. 

Water trade proved critical in mitigating the impacts of severe drought; very large  ●

volumes of water were traded, in particular from the Murrumbidgee Valley.

MDBC Strategic Plan 2005–2010, Strategy 2.1: Deliver agreed water 
shares in the River Murray

Background 

The following key actions are undertaken to deliver agreed water shares in the River 
Murray system to the states, including in extreme conditions: 

regularly assess the water resources of the River Murray system to determine the  ●

volume of water available to each state

operate structures under MDBA’s control, and determine and review procedures for  ●

efficient and effective operation 

establish, operate and maintain a system of continuous monitoring of the volumes  ●

of stored water, and of flows in the River Murray and from its tributaries 

liaise with state and federal authorities on matters related to the River Murray  ●

system to provide an up-to-date and comprehensive flow of information.

Low water availability
Climate change and drought, or climate variability, have resulted in below-average 
rainfall in much of the Murray–Darling Basin and below-average inflows into the River 
Murray system over the past decade. No other drought on the historical record comes 
close to the severity of the current situation (see Figure 3.1).

Based on the lessons learned from these extremely dry conditions, a new framework 
has been established in the Water Act 2007 (Cwlth) and the Murray–Darling Basin 
Agreement to provide for critical human water needs in very dry periods. 

Delivering agreed water shares
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3 In early 2009, work began on the Basin Plan provisions relating to water for critical 
human needs (see page 10). At the same time, work began on a new schedule to the 
Murray–Darling Basin Agreement for Water Sharing. The new schedule will replace, 
for the long term, the interim water sharing arrangements that were agreed for the 
extremely dry conditions experienced in 2007–08 and 2008–09. It will specify water 
sharing arrangements as well as accounting and operational rules that are required to 
adapt to extremely dry conditions.
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Figure 3.1 River Murray system annual inflows from July 1891 to June 2009 

Rainfall and inflows
Rainfall was below average in 2008–09 for the southern Basin, which follows a longer 
term trend of severe rainfall deficits over the last 5 to 10 years. Above-average rainfalls 
were seen in November and December; however, January saw a return to hot and dry 
conditions and to longer term rain deficits, particularly across the higher yielding 
catchments of the Victorian Alps and Snowy Mountains.

In May there was very heavy rainfall (up to 400 mm) along the coast of south-east 
Queensland and northern New South Wales. This caused major flooding in coastal 
rivers; however, further inland the rainfall was less intense, although some areas in the 
northern Murray–Darling Basin received over 100 mm. The only significant streamflow 
responses were in the Moonie River in southern Queensland and the upper tributaries 
of the Border Rivers, but the total volume of water was very small. River transmission 
losses were high as water dissipated along complex anabranch systems, and only around 
30 GL reached Menindee Lakes.  

note: total includes Darling inflows but excludes Snowy Scheme releases.

*Year ending 30 June 1892.
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Figure 2.2 System Monthly Inflows Selected Years against Long Term Average Plot July-Jun

In 2008–09, total inflows to the River Murray system (excluding Snowy Scheme 
releases) were 2,075 GL. This is the third lowest inflow in the 118 years of records (see 
Figure 3.1) and only 19% of the long-term average of 10,995 GL.

The 2008–09 year was preceded by two years of very low inflows, and the combined 
three-year total of 6,115 GL is by far the lowest on record and almost half the previous 
historic minimum of 11,180 GL in the years 1943 to 1946. Monthly inflows through 
2008–09 remained well below long-term monthly averages as well as averages for the 
last 10 years (see Figure 3.2).

River Murray system inflows have been below average for nine out of the last ten years. 
It will take a sustained period of above-average rainfall for river system inflows to 
recover to levels approaching the long-term average.

note: total includes Darling inflows but excludes Snowy Scheme releases.

Figure 3.2 River Murray system monthly inflows, 2008–09

Active storage
Active storage under MDBA control at the beginning of July 2008 was 1,270 GL, or 
14% of capacity. By 30 June 2009, active storage had decreased to 1,190 GL, or 13% of 
capacity. Although this was 200 GL more than the historic minimum of 990 GL set at 30 
June 2007, active storage was still well below the June long-term average of 5,100 GL. 
Storage levels have now been below average since early 2002 (Figure 3.3).

Water shares for New South Wales and Victoria in MDBA storages at the beginning and 
end of 2008–09 are shown in Table 3.1.
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Figure 3.3 MDBA active storage, June 2000 to June 2009

Table 3.1 Water shares for new South Wales and Victoria, June 2008 and June 2009

Storage at June 2008 (GL) Storage at June 2009 (GL)

Storage NSW Vic. Total NSW Vic. Total 

Dartmouth Reservoir 205 409 615 358 397 755

Hume Reservoir 269 183 453 163 135 298

lake Victoria 168 36 204 41 99 139

Menindee lakes 541 0 541 228 0 228

Total 1,183 629 1,812 790 630 1,420

notes:

Data relates to active storage.

Menindee lakes has been in new South Wales control since March 2002. this resource does not become available to MDBA 
until the storage exceeds 640 Gl.

Accounts are based on the best available data, which may contain some unverified operational data that could change in the 
future. Figures are rounded to the nearest Gl.
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3 Improving environmental outcomes
MDBA managed the delivery of 6.45 GL of The Living Murray environmental water at 
important sites along the Murray in Victoria, New South Wales and South Australia 
(details at page 28). This environmental watering commenced in mid-April to 
maximise the benefits of autumn conditions and supplemented water provided by state 
governments and the Commonwealth Environmental Water Holder. 

The Lock 8 weir pool was raised temporarily in May, to minimise inflow to Lake Victoria 
for maintenance works, watering several wetlands and assisting with the pumping 
of The Living Murray water to wetlands on Mulcra Island. At Yarrawonga Weir (Lake 
Mulwala), a full drawdown took place in June to control the spread of the invasive 
aquatic weed Egeria densa (see pages 60–61).

In spring 2008, 800 ML of water managed by the New South Wales Murray Wetlands 
Working Group was used to maintain wetland vegetation at Reed Beds Swamp, which is 
a significant waterbird breeding area within the Barmah–Millewa Forest. The delivery 
of this water via Gulpa Creek was undertaken with the cooperation of New South Wales 
State Forests and New South Wales State Water.

During March 2009, algal blooms developed to ‘red alert’ levels along the River Murray, 
initially between Hume Dam and Torrumbarry Weir (a distance of 600 km) (see also 
page 43).

MDBA assessed possible mitigation options but, due to reduced water availability, there 
was no potential to increase flows to disperse the bloom without jeopardising water 
supply for essential needs in 2009–10. New South Wales and Victoria enacted treatment 
processes to protect water supplies pending the decline of the bloom with the onset of 
cooler weather. 

During April 2009, further algal blooms developed along the Murray as far downstream 
as Tooleybuc in the Edward River and in the Murray around Euston. By this stage some 
800 km of the Murray was under red alert.

The Murray was not the only river to suffer from algal blooms, and red alerts were 
issued across the Basin, including on the lower Darling, Murrumbidgee and Lachlan 
rivers, and for Copeton, Keepit, Pindari, Split Rock and Chaffey dams.

Low state irrigation allocations and diversions
In Victoria, irrigators with high security licences for the Murray Valley were allocated 
only 35% of their entitlement. In New South Wales, irrigators with high security water 
licences for the Murray Valley were allocated 95% of their entitlement, while holders of 
general security licences were allocated only 12%. In South Australia, irrigators with 
high security licences were allocated 18% of their entitlement.

The total amount of water diverted by the states was around 1,600 GL, which includes 
water traded in from the Murrumbidgee (see Figure 3.4). Around 580 GL of allocated 
water in 2008–09 was carried over by individual water licence holders in preparation for 
the 2009–10 water year.
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Figure 3.4 River Murray system: state diversions, 1991–92 to 2008–09

Flow to South Australia  
Flow to South Australia was 1,180 GL in the 2008–09 year, which was only one-
quarter of the long-term median of 4,800 GL. The flow has now been below the normal 
entitlement (1,850 GL) for almost three years and has exceeded the long-term median 
in only two of the past 11 years.

MDBA, working with South Australia, altered the pattern of flows to maintain a 
sufficient flow past Lock 1 throughout the year. The Lock 1 flow minimised the wind-
driven movement of saline water from the Lower Lakes upstream towards Adelaide’s 
drinking water offtakes. Higher flows were delivered over the summer and autumn 
when diversions and evaporation losses were highest, with much lower flows during the 
winter and spring.

The Murray component of the Snowy Mountains Scheme
At 1 July 2008, the required annual release (RAR) from Murray 1 Power Station was 
261 GL. RAR was gradually increased during 2008–09 to 816 GL and an additional 72 GL 
was released by Snowy Hydro under flexibility arrangements, resulting in a total release 
of 888 GL. The partner governments agreed that water released under the flexibility 
arrangements would be held over for use in 2009–10.
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3 Special arrangements for water sharing and contingencies
In response to the continued low water resource availability, the partner governments 
agreed to special arrangements for the sharing of water resources between the states. 
These included:

agreement that jurisdictions would be responsible for reserving water to meet critical  ●

human water needs in their state

agreement on a number of contingency measures to assure delivery of critical human  ●

water needs as necessary

provision in 2008–09 of South Australia’s full dilution and loss entitlement of 696 GL  ●

to address water loss and system requirements 

agreement that water carried over from 2007–08 to 2008–09 by water users within a  ●

state would be quarantined from water availability estimates in 2008–09.

A series of operational measures continued in 2008–09 to maximise water availability, 
including:

disconnecting a number of wetlands permanently inundated by weir pools to reduce  ●

evaporation, although a number of priority wetlands were watered for environmental 
benefits (for more information, see page 65)

reduction of minimum regulated flows to reduce evaporation and maximise storage  ●

levels in the upper Murray.

An independent review of the accounting of special sharing arrangements was 
undertaken to confirm state water entitlements. The review found that entitlements 
were in accordance with the special water sharing arrangements, and recommendations 
were made for improving transparency. A series of upgrades to MDBA’s models was also 
undertaken to improve sharing outcomes. 

Significant challenges for operation of the River Murray 
system
With near-record low storage levels and inflows, the year began with most of New South 
Wales, Victoria and South Australia on zero or near-zero water allocations.

System operations were aimed at maximising water availability by storing as much 
water as possible in Dartmouth Reservoir and minimising losses along the river. 
(Dartmouth Reservoir is large, deep and in a cooler environment than other storages, 
and therefore loses less water to evaporation.) This meant that, as happened in 2007–08, 
river levels and flows fell well below historic averages.

Upper Murray system
At the start of 2008–09, storage in Dartmouth Reservoir was at 696 GL (18% of 
capacity) and storage in Hume Reservoir was 484 GL (16% of capacity).
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Hume Reservoir in April 2009, when the amount of water fell to 2% capacity, the lowest since 
autumn 1968

Despite severe drought, the strategy of maximising storage in Dartmouth resulted in 
storage rising to 835 GL (21% of capacity) by the end of June 2009. While a useful 
improvement, this remains well below the long-term average of 1,530 GL.

Releases from Dartmouth remained at minimum rates for much of the year and were 
increased to 500 ML/day over the summer months, with some pulses of over 3,000 ML/
day, to meet downstream demands. Releases from Hume averaged 10,000 ML/day over 
the summer months — well below the peak rates of 25,000 ML/day seen in years of 
high allocation.

Storage in Hume Reservoir peaked in early October at 1,069 GL (35% of capacity) and 
gradually fell to a low of 64 GL (2% of capacity) on 25 April — the lowest level since 
autumn 1968 when Hume storage fell as low as 28 GL (<1% of capacity). By the end of 
June 2009, Hume storage had recovered to 328 GL (11% of capacity) compared with the 
long-term June average of 1,530 GL.

Mid-Murray
In late April 2009, water stored in Lake Mulwala was used to help supply downstream 
requirements, resulting in the level of the lake falling. Thereafter, a full drawdown of 
Lake Mulwala took place from May to July in an effort to control the spread of the 
exotic aquatic weed leafy elodea (Egeria densa). Excessive growth of the weed was 
affecting recreational and tourism activities, and was interrupting the normal operation 
of both the power station and the fishway at Yarrawonga weir.
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The lowering of the lake level is a method that provides viable weed control over the 
whole of the lake and is expected to provide recreational and tourism benefits for a 
number of years into the future.

A period of extreme hot and dry weather during late January 2009 resulted in higher 
irrigation demand and transmission losses and led to a period of very low river flows 
through Sunraysia.

Lake Victoria
Lake Victoria reached a peak of 366 GL (54% of capacity) in January 2009 after good 
rainfall had increased flows from both the Murray and Darling systems. The volume 
was drawn down to 141 GL (21% of capacity) in May 2009, which is the second lowest 
level on record. (The lowest was in July 1999 when the lake was intentionally lowered 
to 120 GL to assist a cultural heritage survey.) By 30 June, storage in Lake Victoria had 
recovered to 239 GL (25% of capacity). 

Menindee Lakes
In September 2008, New South Wales began releasing water from Menindee Lakes to 
the Murray system, gradually increasing flows from around 100 ML/day to over  
3,500 ML/day. Flows were slowly reduced to around 500 ML/day by February.

There was good rainfall in parts of the northern Basin during February, particularly near 
Bourke and Walgett, but much of it fell on flat, dry countryside and did not reach the 
river system. During March and April 2009, Menindee received only about 190 GL of 
inflow, which increased the storage level from 7% to 15% of capacity to secure Broken 
Hill’s water supply and provide for local requirements.

lake Mulwala. A full drawdown of the lake took place from May to July 2009 to control the 
spread of Egeria densa, an invasive aquatic weed.
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lake Menindee, the largest storage in the Menindee lakes scheme. the lake has been empty 
since 2002.

Lower Lakes
The condition of the Lower Lakes in South Australia is grave and continued to 
deteriorate during 2008–09. Due to low flows to South Australia, the water level in Lake 
Alexandrina reached a new record low of –1.04 m AHD in April 2009, although it did 
rise slightly after that (see Figure 3.5). There has been no discharge to the sea since 
October 2006.

As the lake levels drop, more mudflats are exposed, and there is a serious risk of 
acidification. Pumping of water from Lake Alexandrina to Lake Albert started in May 
2008 to maintain the Lake Albert water level and prevent further exposure of sulfide 
sediments. South Australia ceased pumping on 30 June 2009 and is currently looking 
at alternative management options, such as bioremediation, to reduce the risks of 
acidification within Lake Albert.

Figure 3.5 lake Alexandrina water levels, January 1962 to July 2009
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Operations review
The River Murray System Operations Review built momentum during the year. Progress 
included:

preparation of a required ‘objectives and outcomes’ document on river operations ●

review of the benefits of having more variability in releases from Dartmouth Dam ●

review of lessons learned during the current drought ●

documentation of river operating rules and practice ●

initial hydrological modelling studies on some matters that were of particular  ●

interest to jurisdictions (e.g. Lindsay River Allowance and possibilities for South 
Australia’s storage right).

In addition to these projects, additional future priorities will include a review of the 
operations relationship between the lower Darling and the River Murray system, and the 
continuation of a study on the future management of the Barmah Choke (see page 68). 
The operations review also has close links to the Darling River Water Savings Project, 
which includes consideration of possible infrastructure improvements to the Menindee 
Lakes to yield water savings. 

In coming years, the operations review will continue to adapt to changes in the 
water policy context of the River Murray system, such as the Basin Plan and Water 
for the Future. The operations review will provide operational detail to support the 
implementation of these policies for the River Murray system.

Water monitoring data for the River Murray
One of MDBA’s responsibilities is to manage and streamline the collection and delivery 
of reliable and timely water information for day-to-day river operations and other 
business activities. An automated data acquisition system has been implemented to 
deliver near to real-time river information to river operators and modellers. This system 
continues to expand as more data is ingested via the automated data acquisition 
system. Recent developments and increases in data acquisition coverage enabled 
information on daily river levels and storage volumes to be delivered to the general 
public via the MDBA website (see pages 106, 108–109). 

With very low river levels continuing as a result of the drought, there is an ongoing 
need for additional flow measurements to maintain the accuracies of flow-rating tables 

Definition: bioremediation
Bioremediation is the use of micro-organisms and their by-products as a means of 
reverting the chemistry of a contaminated environment to an uncontaminated state. 
Processes being considered for Lake Albert include using micro-fine limestone and 
planting shallow-rooted plants to mitigate the risks of acidification in the lake.
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3 across the system. In locations of critical importance, upgrades in technology and 
installation of additional monitoring stations are essential to ensure that the best 
information is collected and made available to all stakeholders. A number of monitoring 
sites have been installed and/or upgraded, funded by both Bureau of Meteorology 
modernisation and extension funding, and MDBA funding. This includes the installation 
of two new acoustic Doppler velocity meters at the South Australian border to improve 
the reliability and accuracy of flow measurements to South Australia.

Water resource modelling 
MDBA develops, operates and maintains river models and hydrographic data 
management systems used for purposes such as river management, water sharing and 
salinity management, and for other water resource issues and projects.

The ongoing water scarcity focused attention on state water shares in 2008–09. 
Extensive work was undertaken in reviewing MDBA’s record of state water diversions and 
in supporting an external review of the River Murray state water accounts. Modelling 
for The Living Murray initiative has been well advanced through the course of the year 
(see below). Forecasts of water availability continue to be refined, and systems provided 
for assessing resource management options.

Key modelling tasks completed include:

developing rostering and scheduling methods for the delivery of The Living Murray  ●

water to the icon sites, and systems to account for water use under The Living 
Murray

extensive upgrading of MDBA’s modelling suite including: ●

the addition of detailed icon site models  ■

development and implementation of models capable of employing genetic  ■

algorithms to select the optimum strategy from a range of alternative strategies

assessing options for state water sharing ●

informing Lower Lakes management decisions  ●

improving access to continuously monitored real-time data ●

maintaining and developing the Basin Salinity Management Strategy salinity register  ●

supporting Cap processes, including publication of the Water Audit Monitoring  ●

Report and improvements to the management of water audit data

assisting CSIRO and the eWater CRC (see page 80) in the development of models ●

reconciling traded allocations  ●

providing probability-based forecasts. ●
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3 Wetland disconnection 
In response to critical water shortages in 2007–08, several wetlands were temporarily 
disconnected from the river in order to reduce evaporative losses under the Dry Inflow 
Contingency Planning Initiative. 

Of the 10 wetlands disconnected in the River Murray system under this initiative, 
several were watered in 2008–09 in order to avoid environmental damage, and one 
wetland was reconnected. 

A rigorous monitoring program continued at each disconnected wetland in 2008–09 to 
allow rapid identification of, and response to, any impacts on the environment  
and/or water supplies. Under the monitoring protocol developed by the Murray–Darling 
Freshwater Research Centre, monitoring will continue for six months following the 
refilling of disconnected wetlands. 

Acid Sulfate Soils Risk Assessment Project 
Record low inflows and river levels in recent years have led to the drying of many 
permanent wetlands in the Murray–Darling Basin, resulting in the exposure of acid 
sulfate soils. The impacts of these soils had previously become an issue only at localised 
sites, but it became clear that acid sulfate soils may present a significant larger scale 
issue in some parts of the Basin.

In March 2008, the Ministerial Council agreed to support an urgent project aimed at 
assessing the spatial extent of, and risk posed by, acid sulfate soils at priority wetlands 
in the River Murray system, including Ramsar wetlands and other key environmental 
sites in the Murray–Darling Basin.

Key achievements in 2008–09 include:

desktop assessment of more than 19,000 wetlands throughout the Basin ●

development of a standardised method for rapid assessment of acid sulfate soils, and  ●

delivery of training courses on identification and rapid on-ground assessment of acid 
sulfate soils to more than 75 regional agency staff and landholders

rapid on-ground assessment of approximately 1,450 wetlands ●

detailed assessments at high-priority wetlands, including 15 of the Basin’s Ramsar  ●

wetlands, 80 wetlands on the River Murray between Lock 1 (Blanchetown) and 
Wellington, and sites in the Loddon River catchment in north central Victoria. 

The project was also instrumental in collecting data to support the emergency 
management of acidification risk under way in South Australia’s Lower Lakes and its 
tributaries.
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Highlights
During 2008–09, an unprecedented volume of 593 GL of interstate allocation  ●

transfers were processed, mostly for use in permanent horticulture — the highest 
ever volume of interstate allocation transfers.

Temporary amendments to the Lower Darling and Barmah Choke trading rules were made  ●

for 2008–09, creating more opportunities for water users to trade allocations interstate.

Water accounting information gathered this year has assisted the National Water  ●

Accounting Development project by developing water accounting standards.

Background

The Water Trade Program seeks to ensure the effective and efficient operation of an 
interstate water market within the southern connected Murray–Darling Basin.

During 2008–09, the Water Trade Program continued to coordinate and refine the 
legal instruments required to facilitate interstate water trade: Schedule D to the 
Murray–Darling Basin Agreement and its supporting protocols.

Definition: acid sulfate soils
Acid sulfate soils form naturally when sulfate-rich water (e.g. saline groundwater, or 
sea water) mixes with sediments containing iron oxides and organic matter. Under 
waterlogged, anaerobic (oxygen-free) conditions, bacteria convert sulfates to sulfides. 
These sulfides react with metals to form sulfidic sediments. 

While this process occurs naturally, changes to the hydrology of inland rivers and 
wetlands have contributed to the accumulation of these sediments in some areas. If 
left undisturbed and covered with water, sulfidic sediments pose little threat. When 
exposed to oxygen, such as under drought conditions, chemical reactions may lead to 
the generation of sulfuric acid. When these sulfuric sediments are re-wetted and the 
amount of sulfuric acid produced exceeds the buffering capacity of the system, there 
is a risk that sulfuric acid may be released into the water, adversely affecting the 
health of wetlands and/or rivers.

Other risks associated with acid sulfate soils include mobilisation of heavy metals, 
decrease in oxygen in the water column, and production of noxious gases. These 
processes can lead to substantial environmental damage and serious impacts on water 
supplies and human health.

Developing the interstate water market

MDBC Strategic Plan 2005–2010, Strategy 2.2: Support the 
development of open, barrier-free markets for interstate water
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Water market trends from the 2007–08 water season for interstate allocation transfers 
have continued into the 2008–09 water season, albeit on a much larger scale (see 
Figure 3.6). This was primarily due to low water resource availability and only a small 
allocation pool available for use.

Figure 3.6 Increase of interstate allocation transfers against new South Wales end-of-season 
general security allocation, 1995–96 to 2008–09
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Total interstate water trade in the southern connected Basin for 2008–09 was 593 GL 
compared with total interstate allocations trades of 225 GL for the 2007–08 year. 
Again, New South Wales was a net exporter of interstate allocation trades of 553 GL. 
Both Victoria and South Australia were net importers of interstate allocation trades, 
with Victoria importing a net of 217 GL and South Australia importing a net of 336 GL. 
(Amounts are given to the nearest GL.)

The increase in volumes of interstate water transfers highlights the increasing 
importance of the water market to water users. With ever-changing priorities among 
water users, the interstate water market has continued to evolve, creating flexibility to 
buy and sell water products across state boundaries.

Temporary changes to Lower Darling trading rules
Under normal trading rules, water cannot be traded out of the Lower Darling when 
the management of the Menindee Lakes is under New South Wales control. The former 
Murray–Darling Basin Commission (MDBC) agreed to relax this rule for 2008–09, 
allowing allocation transfers from the Lower Darling to the River Murray system. 

The relaxation of the Lower Darling trading rules created the ability for water users 
holding water entitlement within the Lower Darling to trade allocation out of the 
system. This allowed these users to make informed business decisions regarding their 
individual water management. 
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In September 2007, the former MDBC agreed to allow water allocations to be transferred 
from above to below the Barmah Choke for the remainder of the 2007–08 water year.

Under normal flow conditions, water allocation transfers downstream through the 
Barmah Choke are not allowed, as the choke constrains the volume of water that can 
pass. As low-flow conditions prevailed during the 2008–09 year, constraints on the 
channel capacity of the Barmah Choke were unlikely, given the small quantities of 
water to be delivered in the season. For this reason the Murray–Darling Basin Authority 
(MDBA) made three announcements during the 2008–09 water season that allowed 
water allocation transfers to water users to occur from above to below the Barmah 
Choke for the whole of the 2008–09 year. The relaxation assisted these water users in 
making management decisions regarding their individual water management.

Definition: the Barmah Choke
The Barmah Choke is a section of the River Murray upstream from Echuca that is 
narrow, constraining the volume of water that can pass during major floods. About 
25,000 years ago, an uplift of land created the Cadell Tilt, a north–south geographical 
fault on the earth’s surface near Deniliquin and Echuca. The impact of the Cadell Tilt 
on the River Murray led to flooding of the original path of the Murray and a ‘break out’ 
at the Barmah Choke, creating a new path for the river. The cut through the Cadell Tilt 
at the Barmah Choke is much narrower than the original broad valley to the north.

During floods, large volumes of water are temporarily banked up behind the Barmah 
Choke, flooding the wetland system known as the Barmah–Millewa Forest. 

Improving water accounting systems
During 2008–09, the independent Water Accounting and Development Committee 
(WADC)1 office moved from within the MDBC premises to the Bureau of Meteorology, 
which is responsible under the Water Act 2007 (Cwlth) for the development of water 
accounting standards. 

The focus of water accounting activities within MDBA over the past year has been to:

support the Bureau of Meteorology’s production of the Method Pilot National Water  ●

Account due for publication in December 2009, including by developing water 
accounting standards

develop environmental water accounting and reporting for the Murray–Darling Basin. ●

A major task completed during the year was the Murray–Darling Basin Environmental 
Water Recovery Report. 

1 The Water Accounting Development Committee (WADC) was established by the Natural Resources 
Management Ministerial Council as an independent advisory body. (The Ministerial Council was formed by 
agreement between Australian federal, state and territory governments.) WADC has been replaced by the 
Water Accounting Standards Board (WASB), which is based at the Bureau of Meteorology. WASB functions 
as an independent expert advisory board and is responsible for the oversight and coordination of all 
Australian Water Accounting Standards development activities.
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A windless day at the Barmah Choke, a narrow part of the River Murray that runs through the 
Barmah–Millewa Forest. the photograph was taken in July 2008.
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Highlights 
The navigable pass upgrade and associated fishway construction at Lock 3 were  ●

near completion; the contract was awarded for construction of similar works at 
Locks 2, 4, 5 and 6; and construction started at Lock 6. 

The Dam Safety Project at Dartmouth progressed to detailed design stage, in  ●

conjunction with completion and running of a physical hydraulic model of the 
spillway. 

The Hume Spillway Southern Junction dam safety project progressed to detailed  ●

design and approval of the business case to proceed to construction.

Managing assets

Background 

The River Murray Operations assets, principally those shown at Schedule A of the 
Murray–Darling Basin Agreement, are owned by the asset-controlling governments 
(Australia, New South Wales, Victoria and South Australia). An Asset Agreement is in 
place between the four partner governments and the Murray–Darling Basin Authority 
(MDBA) regarding the management of the River Murray Operations assets. For the 
most part MDBA carries out its roles and responsibilities under the Asset Agreement 
and the Murray–Darling Basin Agreement through the state constructing authorities 
from New South Wales, Victoria and South Australia. The relevant authorities are: 

State Water Corporation (State Water NSW) (the NSW Department of Water and  ●

Energy also undertakes significant works in relation to salt interception schemes, 
river improvement works, hydrometric and water quality monitoring, and 
environmental works)

Goulburn–Murray Water (Victoria) ●

South Australian Minister for the River Murray, including the operating agents  ●

South Australian Water Corporation (SA Water) and the South Australian 
Department of Water, Land and Biodiversity Conservation. 

The River Murray Division of MDBA oversees the works associated with management 
of the assets. The Executive Director River Murray has particular delegations under 
the Murray–Darling Basin Agreement and the Asset Agreement.

A strong relationship has developed between MDBA and the state constructing 
authorities, so that maintenance is proactive, decision making is generally by 
consensus, and issues are raised by the constructing authorities at an early stage. 

MDBC Strategic Plan 2005–2010, Strategy 2.3: Sustain and improve 
physical asset base to contemporary best practice
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Assessment of asset management
Each year the Murray–Darling Basin Authority (MDBA) inspects all the River Murray 
Operations assets, specifically to assess the performance of the staff at each site 
(and the asset managers of the state constructing authorities) in relation to the 
operation and maintenance of the assets. Assessment criteria include condition of the 
assets, operations and maintenance documentation, occupational health and safety 
documentation and performance, achievement of the works program set for the year, 
and expenditure against budget in meeting the program.

At the time of preparing this report, the annual assessment of the structures for 
2008–09 was under way. Although not complete, it is pleasing to report that the 
general standard of maintenance is improving overall and that some of the sites have 
made significant improvements in the condition of the assets as well as completion of 
work programs on time and within budget.

Compliance with ANCOLD Guidelines 
MDBA places a high priority on ensuring all its dam assets comply with Australian 
National Committee on Large Dams (ANCOLD) Guidelines. In 2008–09, significant 
progress was made on six major dam safety projects that will help to substantially meet 
this key performance indicator within five to ten years, depending on future funding. 
The six priority projects to be addressed are: 

strengthening a spillway training wall at Hume Dam  ●

improving drainage and filter capacity at the embankment–spillway southern  ●

junction at Hume Dam 

improving the flood discharge capacity at Hume Dam  ●

The concept designs for dam safety projects progressed, involving Hume Spillway  ●

flood routing capacity, Hume Spillway Southern Training Wall and Lake Victoria 
storage.

The sand pumping project at the Murray Mouth was refined to maintain the  ●

connection between the Coorong and the sea in spite of no flow through the 
barrages for more than two years, resulting in a 20% reduction in cost.

Construction was completed at Waikerie 2L Salt Interception Scheme (SIS),  ●

bringing Pyramid Creek SIS to full borefield production, and the floodplain 
component of the Loxton SIS was commissioned.

All major contracts were let for construction of the Murtho SIS, and a contract was  ●

awarded for project management of the construction of the Upper Darling SIS.

The lock refurbishment program was well under way, with completion of work at  ●

Locks 1, 5 and 10.
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upgrading the outlet structure at Lake Victoria storage  ●

improving the structural stability of some of the embankments along Frenchmans  ●

Creek and at Lake Victoria storage. 

Two steering committees with appropriate jurisdictional input have been established to 
oversee the works, which are in the concept design or detailed design stage. Murray–
Darling Basin Ministerial Council approval and funding has been obtained to construct 
the Hume Dam Spillway Southern Junction upgrade. Business cases are to be produced 
for approval, funding and construction of the other five projects. 

Major works on assets in 2008–09 

Dartmouth Dam 
A hydraulic model, at a scale of 1:60, of the Dartmouth Dam spillway has been 
constructed and is being used to assist with detailed design of the spillway upgrade and 
crest remedial works at the dam. Even at this scale, the model is over 3 m high. It is a 
valuable aid in assessing the impact of flood discharges through the spillway and over 
the excavated rock cascade downstream of the spillway crest.

A consultant has been appointed to undertake the detailed design of the spillway 
upgrade and crest remediation works at the dam. Work will be done to test the design 
assumptions on the hydraulic model and refine details to optimise the performance of 
the upgraded structure.

Hydraulic model of Dartmouth Dam in action. the model is being used to test the design of 
upgrades to the dam.
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Following the successful replacement of the low-level outlet works refilling valve in 
May 2008, refurbishment of the pumps and pipework in the low-level drainage gallery 
was completed during the year. Improvements were made to some components of the 
embankment instrumentation that will provide safer access and allow more efficient 
operation of the system. Site office security and the visitors’ centre displays were 
upgraded. In accordance with ANCOLD guidelines for dam safety management, the 
comprehensive (five-yearly) dam safety inspection was carried out in May 2009.

Hume Dam
This year the emphasis at Hume Dam has been on progressing the three dam safety 
projects. To support the studies, geotechnical investigations have been completed in 
the embankment and in the foundation of the main embankment. A three-dimensional 
digital model of the spillway southern junction and spillway southern training wall has 
been developed. It includes details of embankment zones, the concrete core wall, the 
tower block and the various drainage systems. The model is used to assist with stability 
analyses of the existing structures and the detailed design of the proposed remedial 
works.

The flood hydrology studies are near completion. Early indications are encouraging in 
that large-scale spillway augmentation may not be required. However, because this is 
such a critical matter, further checking of the results is under way, prior to finalising 
recommendations in 2009–10.

The spillway southern junction concept design has been finalised, optimising dam 
safety improvement for dollar investment. The concept is currently being taken to 
detailed design; the consultants are working closely with construction experts to ensure 
a robust, constructible design is achieved.

The geotechnical investigations highlighted that significant ongoing settlement of 
the embankment could be expected. As a result, the design options for maintaining 
stability of the spillway southern training wall have moved towards external buttressing 
of the wall rather than a straightforward replacement of the existing anchor bars. This 
year, concepts have been finalised and a recommendation prepared for consideration by 
State Water NSW and MDBA.

Planned maintenance and surveillance activities at Hume Dam continued in accordance 
with schedules. Some of the more significant tasks are load testing on a number of the 
post-tensioned cables in the concrete gravity dam section, and the ongoing program to 
sand blast and repaint one or two of the large spillway gates per year. The outlet works 
gantry crane 25-year structural certification and 10-year electrical and mechanical 
certification were completed during 2008–09.

Yarrawonga Weir
A program of significant strengthening work on the superstructure that supports the 
winches for operation of the large spillway gates at both the northern and southern 
weir structures was completed this year. The storage (Lake Mulwala) was drawn down 
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in the period from May to July 2009 in a repeated effort to control an invasive aquatic 
weed (Egeria densa) by exposing it to frosts and drying out (see page 60).

Yarrawonga Weir was assessed as the best maintained MDBA asset during 2007–08. 
In recognition of their performance, the Goulburn–Murray Water site team, led by 
Tony Beamish, was awarded MDBA’s Collings Trophy by the Rt Hon. Ian Sinclair, AC 
(President of the former Murray–Darling Basin Commission) in November 2008. Over 
the past 12 months the team had made significant progress in finalising a number of 
important projects following the major upgrade of the site about six years ago. Typical 
works included painting of the bridge beams, superstructure, the large gates, and 
refurbishment of the winches and controls.

Other locks and weirs 
The lock chamber refurbishment program continued this year, with the successful 
completion of works at Lock 5 and Lock 10 in October 2008 followed by Lock 1 in 
April 2009. The works are part of a six-year planned maintenance program on all of 
the locks along the river. The comprehensive maintenance involves dewatering of the 
locks; repainting of the four large gates; refurbishment or replacement of the large 
valves used to fill and empty the locks, including the frames that hold the valves; and 
inspection of the drains under the locks. It provides the opportunity to inspect and/or 
repair any other items not normally accessible while the lock is in service. The lock is 
closed to river traffic during the maintenance works and so the works are programmed 
to minimise inconvenience to the public.

View from downstream of Yarrawonga Weir showing the southern structure gates, superstructure 
housing the winches, and the fish lock adjacent to the power station in the foreground.
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has been completed. The study determined that mechanised gates could be retrofitted 
to the existing trestles to improve operation of the weir and, when combined with 
other improvement measures, would extend the life of the existing weir structure, 
potentially by up to 40 years. A prototype trestle will now be fabricated to test the 
proposed system.

Navigable pass upgrade and fishways project 
By the end of 2008–09, upgrade of the navigable pass and construction of a fishway 
were almost completed at Lock 3 (Overland Corner). In November 2008, approval 
was given by Ministerial Council for SA Water to award a single contract to construct 
the navigable pass upgrade and fishways at Locks 2, 4, 5 and 6. Construction work 
commenced at Lock 6 and is now well advanced.

Detailed design has commenced on a similar upgrade of the navigable pass and fishway 
at Lock 15 (Euston), and provision for fish passage at Lock 11 (Mildura) in conjunction 
with the upgrade of the Dethridge Weir trestles. Once the above fishways are completed, 
provision for fish passage will have been established on the main stem of the river 
between the sea and Hume Dam, a distance of 2,225 km.

Lake Victoria 
Studies commenced during the year to address the higher priority dam safety projects 
at Lake Victoria in response to actions recommended by the 2007 Portfolio Risk 
Assessment. A consultancy was awarded to develop options for remedial works, and 
prepare concept designs for the preferred options to upgrade the outlet regulator 
structure and for remedial works at the major creek crossings along the banks of 
Frenchmans Creek. 

At Scaddings Bridge, which provides access to Lock 8 from the Lake Victoria road, the 
existing steel bridge piers were encased in concrete to extend their life.

In 2008–09, a significant change to the staff establishment at Lake Victoria was 
finalised. It provides greater capacity to the cultural heritage program as well as 
enabling cooperation across all programs in place at Lake Victoria. When combined with 
the significant investment over the past two years in major plant and other upgrades, 
it has been possible to achieve a noticeable improvement in the condition of the water 
delivery assets as well as major advances in the land and cultural heritage management 
programs.

In 2007–08, a scientific review panel consisting of experts with skills in cultural 
heritage, riverine ecology, geomorphology, hydrology and rangeland management was 
convened. In the past year, the panel has reviewed vegetation and erosion monitoring 
reports and made recommendations on improvements to these monitoring programs. 
It is currently working on a redesign of the monitoring programs to make sure they 
are appropriately designed for monitoring impacts on cultural heritage at the lake. 
The panel will play an ongoing role in reviewing monitoring activities, identifying and 
guiding further research needs and reviewing the results of such research. 
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ewe Island Barrage from the air. Moving from the background to the foreground, we see the sea, 
then Younghusband peninsula, a section of the Coorong, and the barrage (centre). the sand 
behind the barrage is a dry area of the bed of lake Alexandrina.

Barrages 
The low level of the Lower Lakes and the continuing drought conditions have meant 
that large sections of the barrages have been retaining sea water on the Coorong side 
but no fresh water on the lake side. Maintenance of the seals and additional works to 
minimise leakage of salt water into the Lower Lakes has been an important task for the 
barrages team this year.

MDBA has provided resources and advice to the South Australian Government relating 
to acid sulfate soils risk and other risks at the Lower Lakes. 
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In accordance with ANCOLD guidelines for dam safety management, the comprehensive 
(five-yearly) dam safety inspection of the Menindee structures was carried out in June 
this year.

Detailed and user-friendly operation and maintenance manuals have been prepared for 
the Menindee site. The manuals have been adapted for other sites, and the other state 
constructing authorities are referring to them when upgrading their operations and 
maintenance manuals.

Mitta Mitta River channel improvements 
Erosion protection and repair works were required in 2006–07 following that season’s 
operations, which involved transfer of very large volumes of water from Dartmouth 
Reservoir to Hume Reservoir. These works were continued in 2007–08 to enable the 
Mitta Mitta River to sustain prolonged high flows into the future. Works to maintain 
channel capacity continued in 2008–09, with a focus on the control of willows that 
have fallen into the river and caused erosive flow diversions around them.

Works have also targeted broader environmental outcomes for the riparian zone, where 
possible, through revegetation, willow control and stock exclusion. 

Hume to Yarrawonga reach

Hume to Yarrawonga River Management Plan 
Works continued under the 2002 River Management Plan for the Hume to Yarrawonga 
reach of the River Murray. The advisory group, with wide representation, continues to 
meet regularly to review progress and provide advice to MDBA on future directions for 
the program.

Hume to Yarrawonga River Murray Works Program 
By the end of 2008–09, river management plans had been completed for all 15 subreaches 
of the 200 km Hume to Yarrawonga reach of the River Murray. These plans assist in the 
preparation of annual streamside restoration work programs. The second of a four-year 
accelerated program of works has now been completed. As a result, it is expected that 
the capital works component of the plan will be completed by 2011. With nine years of 
on-ground works behind it, the outcomes from this program are now highly visible.

Erosion control works comprised of willow removal, placement of log and rock revetments 
and the construction of timber groynes (small jetties that protect against erosion) have 
allowed for the restoration of a further 5.5 km of degraded river in 2008–09. Other works 
included fencing off 15 km of riverbank and establishing 42,000 native plants. 

Work began in 2008 on developing a monitoring program to assess the effectiveness of 
the erosion control works for managing the impacts of channel change. The monitoring 
program will inform adaptive management and enhance the existing works program by 
improving understanding of geomorphic processes.
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Hume to Yarrawonga reach land management review 
Significant progress continued in 2008–09 towards finalising the program of purchasing 
easements in the Hume to Yarrawonga reach to confirm MDBA’s rights to pass regulated 
flows within existing channel capacity on affected properties in Victoria and New South 
Wales. The easement purchase program closed on 30 June 2008. By November 2008, all 
107 offers for purchase of easements had been issued or reissued and 84 accepted.

Murray Mouth sand pumping 
It is now well over two years since water flowed through the barrages to the sea. 
Dredging at the Murray Mouth has been maintained to enable connectivity between the 
sea and the Coorong. This is the seventh year of operation of the dredges. It has been 
successful not only in achieving tidal ratio targets in the Tauwitchere and Goolwa arms 
of the Coorong but also in reducing costs. The total cost of dredging for 2008–09 was 
$4.5 million — a $0.4 million reduction in actual dollars from the 2007–08 costs.

The use of bathymetry (that is, surveying underwater topography), aerial photography 
and sophisticated hydraulic modelling has ensured that the dredging operations are 
providing the best shape and depth of channels to optimise tidal water flow without 
being so strong that sand transport from the ocean simply refills the dredged channels. 
It is the third year in a row that use of a one-dredge operation has kept expenditure 
well below budget.

Controlling erosion with a log revetment on the River Murray near Corowa
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Background 

The Murray–Darling Basin Authority (MDBA) strategy to improve water management 
and delivery tools includes the creation of: 

a daily model of the River Murray system  ●

a real-time model of the upper Murray. ●

The work involves extensive collaboration with research organisations such as the 
eWater Cooperative Research Centre (CRC). 

Improving river modelling

Definition: eWater Cooperative Research Centre (CRC)
eWater CRC is a joint venture made up of 45 Australian water-cycle management, 
consulting and research organisations, supported by the Australian Government’s 
Cooperative Research Centres Program. eWater builds water management tools for 
partners and also markets those tools. The tools include decision software, guidelines, 
forecasting models and databases designed for use in operating river systems, 
managing catchments, developing monitoring programs, and guiding investment in 
river and catchment restoration.

Highlights 
A test case for the eWater CRC River Manager software product, for the River  ●

Murray upstream of Yarrawonga, is under way.

River operations and planning tools for the River Murray 
system
The eWater CRC is developing the next generation of tools to support river system 
planning, management and operation. Two products are being developed:

River Manager: a model to support planning and policy decision making ●

River Operator: a model to support day-to-day operation decisions. ●

River Manager
Significant acceleration has occurred in the development of River Manager as a result 
of additional funding from the Department of the Environment, Water, Heritage and 
the Arts and the National Water Commission. The accelerated development culminated 

MDBC Strategic Plan 2005–2010, Strategy 2.4: Improve environmental 
and consumptive use outcomes through development of improved 
water management and delivery tools
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3 in the release of a base model, which is ready to initiate hydrology testing. As part of 
the acceleration, the River Manager model is being trialled in four catchments across 
the Murray–Darling Basin in partnership with the relevant jurisdictions. MDBA is 
contributing resources to support the design of River Manager (in relation to the way 
in which the model describes physical and management functions) and the trialling of 
River Manager on the River Murray. MDBA also contributes through representation on 
the High-Level Steering Committee, User Reference Group and Technical User groups. 

River Operator
Work commenced in the last financial year to develop River Operator. River Operator 
is being designed to support the efficient management of water storage, flow and 
delivery in regulated river systems. It will support operation decisions such as how 
much water should be released from storage on a given day. River Operator builds on 
the functionality provided by River Manager. Development in the last year has focused 
on creating an interface to enable river operators to interact with the model in a way 
similar to that for current tools.

A real-time model of the upper Murray 
MDBA continued to work with the state data providers to automate the process of 
gathering data for daily river operations and improving the hydrographic networks. 
In 2008–09, MDBA initiated a dialogue with the Bureau of Meteorology to explore 
the possibility of leveraging the hydrologic forecasting activities occurring within the 
bureau to develop a real-time rainfall run-off model for the upper Murray and mid-
Murray.




