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Acknowledgement of the Traditional Owners of
the Murray–Darling Basin
SCBEWC agencies would like to acknowledge and pay respect to the Traditional Owners of
the Murray–Darling Basin and their Nations, who have a deep cultural, social,
environmental, spiritual and economic connection to their lands and waters. SCBEWC
agencies understand the need for recognition of Traditional Owner knowledge and cultural
values in natural resource management in the Basin. SCBEWC agencies hope that by
continuing to work closely with Traditional Owners and First Nations People we can help in
the journey to heal the land, Country and Peoples of the Basin.
Aboriginal people should be aware that this publication may contain images, names or
quotations of deceased persons.

Photo above: Wavy marshwort, Barmah Lake (Source: K Ward)
Cover photo: Long necked turtle, Bunyip waterhole (Source: K Ward)

This work is licensed under the Creative
Commons Attribution 4.0 International
License. To view a copy of this license, visit
https://creativecommons.org/licenses/by/4.0/
or send a letter to Creative Commons, PO Box
1866, Mountain View, CA 94042, USA.
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Southern Connected Basin
Environmental Watering Committee
Who we are
The Southern Connected Basin Environmental Watering Committee is the coordination
forum that supports the delivery of water for the environment in the River Murray system
across multiple environmental water holders, managers and jurisdictions.

Why
Water for the environment improves the health of rivers, wetlands and floodplains.
Healthy rivers benefit all river users and are vital to our economy as well as underpinning
community and cultural health and wellbeing.

Black-winged stilts, Millewa Forest (Source: T Ripon)

Our impact
Recovering the health of significant sites in the southern Basin will take time, however
we are documenting steady improvements in areas that are regularly watered.
Increasingly collaboration is seeing environmental water holders combine their water to
achieve larger and more effective watering events. Coordination is improving outcomes
along the length of the River Murray and its tributaries, as water is used and reused
across multiple sites before reaching the Lower Lakes, Coorong and Murray Mouth.
When water is scarce everyone suffers. Ten years ago low river flows and impacts from
the millennium drought brought ecosystems throughout the southern Basin and some
communities to the brink of collapse. In recent years environmental flows have been
working hard to protect and recover sites all the way down the River Murray.
Environmental flows are making a difference. In 2018-19 they made up nearly a third of
the river flows that reached the Lower Murray. Without the life support of these
environmental flows, water quality conditions and the river health that our communities
depend on would have once more become critical.
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Southern Connected Basin Environmental
Watering Committee
2018–19 in review

Hot and dry
conditions

2,173 GL
available

1,674 GL

delivered to multiple
sites (use & re-use)

18

coordinated
events between
water holders

~ 33 % of

flow in the
lower River
Murray

Watering overview

Community overview

2018-19 was a challenging year for the
planning and delivery of water for the
environment. Issues included dry
conditions, mass fish deaths, extreme
heat, and limited channel capacity to
deliver water during spring in the River
Murray. Nevertheless sites that received
water are faring much better than those
that did not. Ten years of ecological
monitoring is showing improvements in
the condition of many of the key wetland
and floodplain sites along the River
Murray.

Many regional communities faced a
difficult year of drought over 2018-19.
Work has started to better explain why
rivers and wetlands need water in dry
conditions, and increase information
sharing around what flows are
happening and their outcomes. SCBEWC
agencies have run a number of regional
engagement events that have allowed
community members to see firsthand
what difference delivery of water for the
environment can make.

Pollack wetland, Koondrook-Perricoota (Source: J Dyer)
Note – The amount of water available includes allocations against entitlements in 2018-19 (1,187 GL), and carryover of water from 2017-18,
largely for winter-spring use in 2018-19 before new allocations became available. This figure is reported for all environmental water holders
combined and does not include any planned environmental water (rules-based). The amount of water delivered to sites information is sourced
from Basin Plan Matter 9.3 annual reporting and includes 123 GL of reported planned environmental water delivered by NSW in addition to
4
held environmental water.
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Key messages

Refuges are important in a drying landscape
With very dry conditions in the north, improving
habitats and providing refuge in the southern
Basin was important for mobile species such as
waterbirds and native fish.
Although 2018-19 was relatively dry there were a
few key refuge locations where waterbird
breeding was successful. For example, aerial
surveys identified the Lower Lakes and Coorong
as the largest waterbird breeding site in the Basin
for the year, highlighting the significance of this
region especially in dry conditions.

Aerial view of breeding pelicans in the Lower Lakes
(Source: R Kingsford)

Linking flows across rivers and their floodplains helps
boost native fish numbers

Improved flows and connectivity between rivers
and their floodplain and wetland habitats have
delivered good results for native fish by
providing better nursery habitats and food
sources. Improving fish numbers helps support
recreational fishing, community and cultural
outcomes.

Young Murray cod, Mullaroo Creek (Source: Mallee CMA)

In 2018-19, Barmah-Millewa forest had the best
numbers of young Murray cod and golden perch
detected since 2010. Young Murray cod were
also recorded in good numbers in creeks at
Chowilla and Lindsay-Mulcra-Wallpolla Islands.

Water for the environment is needed in between natural
floods to maintain and improve river health
Many of the small to medium river flows that would have occurred naturally between large
flood events are now captured and held in storage. Water for the environment aims to
reinstate some of these missing river flows that the life cycles of many plants and animals
depend on, while staying within regulated flow limits.
The regular use of water for the environment is proving its effectiveness. A clear contrast in
landscape health can be seen between the Gunbower and Koondrook-Perricoota forests which
are located either side of the mid-Murray near Barham and Cohuna. Selected areas of
Gunbower have benefited from regular use of water for the environment in between natural
floods. Wetland and forest health is improving.
Similar watering actions have not been possible in Koondrook-Perricoota. With only rare larger
floods giving the forest and wetlands a drink, the forest is becoming increasingly stressed. State
governments are working with communities to implement a number of Sustainable Diversion
Limit adjustment projects that will help with delivering water for the environment.
5
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2018-19
Southern Connected Basin Environmental Watering Committee
Membership

Collaborates

MDBA, CEWO, DAWR,
NSW DPIE, VEWH, Vic
DELWP, SA DEW, River
Operators

with a range of
natural resource
& waterway
managers

Coordinates

meetings

3 teleconferences

with local
communities
including
Traditional Owners

Makes shared decisions

the planning and delivery of
water for the environment across
water holders across the
southern connected Basin

5 face to face

Plans

on the jointly managed Living
Murray water portfolio and
program, as well as River Murray
Increased Flows from the Snowy

4 joint forums with
Water Liaison
Working Group

3 working groups: operations,
weir pool manipulation and
Indigenous partnerships
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2018-19 in Review
Climate Conditions
Overall, conditions in the Basin in 2018-19 were hot and dry. Mean temperatures were
very much above average. A significant portion of NSW and the southern border region
of Queensland experienced their highest mean daily temperatures on record.
For the sixth consecutive year, mean annual
temperatures were well above average across the Basin.
Higher evaporation rates were associated with the
warmer conditions, reducing soil moisture and water
storage levels.
Rainfall for 2018-19 ranged from below average to very
much below average across the Basin. Significant areas
of the northern Basin experienced their lowest rainfall in
recorded history.

Year-to-year variability
In southern Basin inflows
2017-18

4,100 GL inflows
Driest 12% of years on record

2018-19

2,810 GL inflows
Driest 7% of years on record

(Source: Bureau of Meteorology)

Water availability

2016-17 was a relatively wet year for the River Murray system with inflows of 16,120 GL#,
almost twice as large as the long-term average of 9,285 GL. As a result, storages filled and
supported good allocations in both 2016-17 and 2017-18.
Year-to-year held environmental
water allocation
2016-17
1,986 GL (wet year)*

2017-18

1,882 GL (dry year following wet)*

2018-19

1,187 GL (second dry year)^

2017-18 was much drier with River Murray
system inflows of 4,100 GL, roughly half the
long-term average.
This dry trend continued into 2018-19 with
inflows of 2,810 GL, less than one third of
the long-term average. A second year of
low inflows resulted in much lower
allocation in 2018-19.

The combined River Murray system inflows for the 2017-18 and 2018-19 water years were
in the lowest 4% of two-year sequences on record. If you factor in the low northern basin
inflows into Menindee Lakes, the sequence is in the lowest 2% of years on record.
#Exclude

Snowy Hydro inflows, inter-valley transfers, managed environmental inflows and inflows to Menindee Lakes
*Held environmental allocations, as per the Transition Period Water Take reporting by MDBA for 2016-17 and 2017-18.
^Preliminary held environmental water allocation data from water holders for 2018-19. Excludes planned environmental water.
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Using water efficiently – Return flows
In the southern connected Basin, States have made changes to the river management rules
to protect and make better use of water for the environment as it passes through the river
system. The use of return flows allows water to be used and re-used at multiple sites.
Water delivered to a floodplain or wetland typically isn’t completely lost to the river
system. Often some of the water flows back off the floodplain or out of the wetland to rejoin the river. This returned flow is measured and is then used to water downstream sites.
Return flows are in effect recycling water for
About 80% of the water
the environment. Boosting how water is used
delivered to Gunbower Forest
through the river, linking watering events and
in winter/spring 2018-19
sites together to get the best outcomes from
came from return flows.
the available water.
Return flows increase the connectivity of the river system. Carbon and nutrient-rich water
from floodplains and forests returns to flow down the river. Carbon and nutrients form the
basis of the food web, providing food to support a wide variety of plants, fish and waterbirds
and increase productivity. Improved connectivity also transports seeds, eggs and young fish
to other areas of the river system, increasing the spread of plants and animals.
Definitions
Water available: how much water is available for environmental water holders to use,
including start of year carryover and allocation for the
year (allocations are based on catchment conditions, amount of
water in storage and type of water licences held)
Water delivered: how much water arrived at a site
Water use:
how much water stayed at a site
Return flows:
how much water flowed out of a site to re-join the river and become
available for re-use and delivery to other environmental sites further
downstream.

Water dragon, Millewa Forest (Source: T Ripon)
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Every year is different
Flows to the Lower Murray, as measured at the South Australian border (ML/day)*
2016-17

Higher than average rainfall in
2016 resulted in high river flows that
watered parts of the Basin for the first
time in many years – including the
mid-Murrumbidgee wetlands and
parts of the Murray and Goulburn
floodplains. Water for the
environment provided some local
refuges for fish during the hypoxic
blackwater events caused by the
flooding. After the high flows,
environmental flows helped complete
important breeding cycles for plants,
fish and birds.

Wettest 17%
of years

2017-18

Dry conditions since the 2016
flood have resulted in lower river
flows throughout the Murray system.
Water for the environment was used
to strategically shape flows and
support habitats and ecosystem
processes all the way along the River
Murray and its tributaries. This
includes maintaining, and where
possible, improving outcomes for fish,
birds and vegetation.

Driest 12%
of years

2018-19

In a second dry year, water use
in 2018-19 aimed to ensure that key
refuge sites were in the best possible
condition to survive should dry
conditions continue, as well as
recover more quickly once wetter
conditions return. Where there was
sufficient water availability, water for
the environment was delivered to
continue to build resilience and
condition at key sites.

Driest 7%
of years

.
*This representation is for accounting purposes to track
environmental use. The diagram should not be interpreted to
infer that environmental water “sits on top” of other flows.
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Our rivers need water even in dry years
In dry years, providing water to the environment is critical for our waterways, so they can
survive and recover when dry conditions ease.
Drought puts an added pressure on our rivers and wetlands, which are already impacted
by the effects of ongoing water extraction, including the water storages and weirs used to
regulate flows. Without these structures, many wetlands and floodplains would have
flooded naturally in most years, even during dry times.
In drought years, environmental flows target
the highest priority sites to prevent catastrophic
losses and maintain critical refuge habitats for
native plants and animals. Where possible
these flows also aim to build resilience in the
landscape to enable the environment to more
quickly bounce back once wetter conditions
return.

Without environmental
flows, our high-value rivers
and wetlands simply
would not survive the
combined pressure of river
regulation, water
extraction and drought.

A healthy environment underpins healthy communities and in dry conditions,
waterways and wetlands are a haven for plants, animals and people. In some cases, we
have legal and international obligations to keep our high-value ecosystems alive.
SCBEWC plans and manages for all climate conditions so that we can adapt and respond
quickly as conditions change. In 2018-19, under a second year of dry conditions,
environmental water holders focused on maintaining and building ecological health and
resilience while also targeting the protection of key drought refuges to ensure capacity
for recovery should dry conditions get worse.

Southern bell frog (Source: J Whittle)
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Community involvement
People are integral to improving the outcomes from the use of water for the environment.
Local and cultural insights and knowledge, combined with the latest scientific information,
are the foundation to the planning, delivery and monitoring of water for the environment.
Community and Traditional Owner viewpoints are included through active participation in
regional and local groups. Examples include the Environmental Watering Advisory Groups in
NSW and Victoria, and the Community Advisory Panel in SA.
A network of Local Engagement Officers has been established by the Commonwealth
Environmental Water Office to support better two-way engagement outcomes across the
Basin and has received significant support in the community.
Wetland and river managers all along the River Murray and its tributaries are working to
increase broader community awareness of the outcomes from delivering water for the
environment and how improvements in river health in turn benefits the community.
Some of our community event highlights from 2018-19 include:
Learnings from the North – Northern Fish Flow (April-September 2019)
Environmental water holders in the south have looked to adopt and replicate some of the
successful community engagement activities from the Northern Fish Flow. This will be
particularly important if conditions continue to dry, placing communities and the
environment under significant pressure. In this situation, misinformation can lead to
increased anxiety, anger and polarisation within already stretched communities.
In April 2019 the Northern Fish Flow was a 36 GL environmental flow down the Barwon
River over four months, refreshing around 1,500 km of river habitat. In addition to
improving water quality, connecting rivers and helping native fish survive, the flow
provided relief to communities who had not seen parts of the rivers flow for nearly a year.
Regular updates that documented the flows’ progress and observed outcomes were
published and circulated to communities.
At the same time, 10 community drop-in
sessions were held along the river as the flow
was either about to arrive or as the flow passed.
People were interested to understand how the
flow was delivered and asked questions about
the timing, volume, and the flow rates.
A number of communities along the Barwon to
Brewarrina and along the Mehi River expressed
excitement at having their weir pools topped by
the Northern Fish Flow for the first time in many
months. Local landholders and councillors
talked about the critical role that water for the
environment plays in linking up rivers,
particularly during drought.
Sunset at Boobera Lagoon, NSW (Source: CEWO)
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South East Flows Restoration visit
In April 2019 the SA Department for Environment and Water led a tour of the South East
Flows Restoration Project. The Coorong, Lower Lakes and Murray Mouth Community
Advisory Panel were joined by the MDBA, CEWO and Ngarrindjeri representatives.
Attendees inspected the new regulators and fishways that control water delivery to the
southern Coorong via Morella Basin and Salt Creek.
Good discussions were had on the day including how the infrastructure can complement
Lower Murray barrage operations and the delivery of water for the environment,
including how the regulators can be used to deliver water in dry times to improve salinity
levels in the southern Coorong. Since the tour, the Community Advisory Panel has had a
more active role in providing advice on management of the southern Coorong and has a
greater understanding of the South East Flows scheme.

Fish scientists and agency representatives answering questions from the local community. (Source: CEWO)

Tour of the South East flows Restoration Project at Salt Creek (Source: S Madigan SA DEW)

Fish, Feathers and Flow Forum – Finding our what our favourite critters need
In June 2019, CEWO held a Fish, Feathers and
Flow forum in Renmark, South Australia. The
forum presented on what native fish and birds
love, what they don’t like, where they travel,
and what water for the environment is doing
to help them get there. The event was an
opportunity for the community to ask
questions to fish and bird experts directly
involved in researching the impacts of river
management on our native fish and birds.
Right: Yellow spoonbill (Source: T Ripon)
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Cultural values and outcomes
Traditional Owners have worked with SCBEWC agencies to plan and monitor water use,
share learnings between Cultural and Western science, as well as undertake learning
and training opportunities.
Directly relevant to supporting cultural
outcomes, there have been new opportunities
to connect to Country, share knowledge across
generations and undertake cultural practices.
Some highlights from 2018–19 are included
below and in the link provided.

By working closely with
Traditional Owners we can
help in the journey to heal
the land, Country and
Peoples of the Basin.

Sharing knowledge across generations
Engaging on-Country is providing a place for the wisdom and passion of older
generations to be shared with younger generations, and with it, the long-term
responsibility to care for the land and environment.
Engagement activities which take place on-Country often provide the best exchange of
information. Like many other government agencies, Mallee Catchment Management
Authority (CMA) sees engagement on-Country as a key part of caring for Country.
In 2018–19, Mallee CMA hosted a range of activities on-Country to share information
and learnings between Elders, Traditional Owners, Aboriginal community members,
school groups and community organisations. Many of these events involved a mix of
older and younger generations enabling the sharing of knowledge across generations.
In addition to helping manage land and water, these activities often reconnect Elders
and Traditional Owners with Country and Culture, allowing stories about what is
important for the site to be told first-hand by the Traditional Owners of the land.

Elders transferring knowledge to the next generation (Source: Mallee CMA)
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Linking knowledge across First Nations Groups and generations
Weaving is a way of life for the Yorta Yorta People, it’s more than just producing a basket,
it is about connection and place, a necessity of life.
Access to plants traditionally used for
weaving by the Yorta Yorta People relies on a
number of factors to maintain conditions that
are favourable for good plant growth. For the
gathering of a common sedge in the Barmah
Forest Ramsar site, water conditions need to
be ideal during growth period. Flows must be
maintained at 30,000ML/day downstream of
Yarrawonga weir to support the abundance
and strength of the aquatic species needed
for weaving.

Weaving is an innate cultural
practice that continues to be
passed down. Like language,
weaving is not only about
identity and kinship – it keeps
strong ties to Country.

The idea for the basket weaving as a priority
project started three years ago with the Yorta
Yorta Council of Elders. The Elders raised
concerns about the declining health of their
weaving plants due to low flows, making the
availability of the species only present where
water is, and even then, it may not even be
strong enough to gather.
Weaving species Carex tereticaulis
Left: Green (Source: S Cooper) Right: In flower (Source: K Ward)

The opportunity to prioritise basket weaving as a project meant that Yorta Yorta could
also bring issues of harm to the forefront and say it’s time we discuss matters about our
grasses. Two Yorta Yorta TLM Facilitators working as part of The Living Murray Program
spent time sitting with the Elders and community members to gather weaving knowledge
and record their concerns for Country and the watering regime within the Barmah Forest
Ramsar site.
Institutions such as museums may hold the physical items of their weave, but the
knowledge passed down is a cultural method and an understanding that cannot be taken
away from them.
In June 2019, the Yorta Yorta TLM Facilitator and two Elders visited the Science Centre in
Melbourne to gather any stories about weaving and the South Australian Museum to
view weaving made by Yorta Yorta People collected and described by Europeans since the
1800s. The purpose of these visits was to gather additional knowledge held in these
collections, transfer information from the written records, and to inspect the style of the
basket weave. The Science Centre and the SA Museum referred to their archives as the
‘furniture store’ which houses many physical collections of baskets, tools, implements,
feathers etc., as well as written accounts, and is only part of the story.

2018-19 SCBEWC Annual Report
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Basket weaving on Yorta Yorta Country – 1st Basin Wide Living
Murray Basket Weaving Gathering
A basket weaving gathering was sent out as a message to the weavers through the
Elders who weave, and has been referred to as the 1st Basin Wide TLM Basket Weaving
Gathering. Invitations were sent out Basin Wide for a meeting on Dhungala Yorta Yorta
Woka (mighty waters of Yorta Yorta Country).
The gathering was held on Saturday 29th June 2019 at Morning Glory and allowed the
Elders to discuss concerns around water, the status of species, what’s happening with
the water, ask why is there not enough water for grasses, the availability of plant species
for weaving and why basket weaving is an important continued cultural practice.
The Aunties who attended expressed their concerns about loss of grasses from the
clearing of land, and also discussed forming an alliance within the basin to keep the
weaving voice strong. The knowledge from these workshops will inform Yorta Yorta but
has the potential to inform other knowledge holders along Dhungala. A number of
ideas, concerns and recommendations were documented during the gathering and will
be communicated to government about how we can best work together to ensure the
survival of weaving species.
Yorta Yorta are now looking to hold a weaving gathering at Barmah Forest with their
young people as an integral part of the project. Yorta Yorta are continuing to work with
their community and stakeholders to educate and work with their partners towards
being able to gather materials for basket weaving.
This project highlights both the challenges and opportunities in water management. By
knowing the species and water requirements, water can be used at the right time and in
the right amount to heal Country and People.

Green Carex tereticaulis – weaving species (Source: K Ward)
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Mapping Cultural Values – Millewa Aboriginal Waterways Assessment
Protection of cultural sites and values requires people to work together on-Country. In
November 2018, around 18 Aboriginal community representatives completed an
Aboriginal Waterways Assessment (AWA) at Millewa forest – the first formal AWA
undertaken in NSW.
Coordinated by the Murray Lower Darling
Rivers Indigenous Nations, the AWA brought
together people from different Aboriginal
community groups together with NSW
National Parks & Wildlife Service and other
government agencies, to help inform future
water management and care for Country.

“The gathering was a powerful
chance for neighbouring
communities to work together
for positive change”
AWA participant

The assessment identified many cultural values within the forest including contemporary
stories associated with the use of areas and resources, and significant Aboriginal heritage
sites around key wetlands.
The input provided by Aboriginal People will help inform targeted environmental water
delivery to sites of ecological and cultural value, while also supporting future
opportunities for Aboriginal people to contribute to the management of Millewa forest –
maintaining connection to Country and Culture.

Field team photo at the end of the Millewa AWA (Source: NSW National Parks and Wildlife Services)
2018-19 SCBEWC Annual Report
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2018-19 Watering highlights and challenges
Environmental water holders work together to coordinate flows across the southern
Basin. This coordination is improving, resulting in an increased scale and effectiveness
in the delivery of water for the environment.
To illustrate some of the watering highlights and challenges from 2018-19, five case
studies from around the southern Basin are provided.
Overall it was a challenging year for planning and delivering water for the environment.
The second year of drying conditions following the 2016 flooding was influenced by
extreme heat, fish death events and limited channel access in the River Murray in spring
to deliver water down the length of the river. Despite these challenges, water for the
environment was used strategically to improve the condition of key assets across the
southern Basin.

Locational map of the case studies that outline watering challenges and highlights

Plant response in Gunbower forest: area that received water on the left, dry forest to the right (Source: G Smith, NCCMA)
2018-19 SCBEWC Annual Report
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A.

Operational and environmental flows through Barmah-Millewa

The Barmah Choke is the narrow section of the River Murray that restricts in-channel flow to
around 7,000 ML/day at Picnic Point. The Choke runs through the middle of Barmah-Millewa
Forest. Water regularly spills onto the floodplain and flows around the Choke. The flood
dependent river red gums have adapted and thrive from regular inundation in winter and
spring.
Large scale releases of environmental water requires close coordination between river
operators and environmental managers. For much of spring 2018, there was difficulty passing
enough water to meet operational needs and deliver environmental water. As a result, less
environmental water was delivered to the Lower Murray than planned and wetlands in the
Millewa Forest NSW missed out on being watered.
It was not all bad! Delivery of bulk operational water provided river health benefits, such as
wetlands in the Barmah Forest in Victoria where the forest creeks were used to pass water
around the Choke.
River operators and environmental water managers are learning from these challenges, and
governments will continue to work together to make sure the needs of all water users are met.
Flourishing Moira grass growth in Barmah Forest
In a stunning lime green display, Moira grass in Barmah Forest flourished due to a
combination of delivery of water during spring and fenced areas which exclude grazing from
feral horses and other pest animals. Moira grass is a threatened plant species, that is
important to the ecological character of Barmah Forest. It is part of a threatened species
community recognised by the Ramsar list of Wetlands of International Importance.
The operational water delivered through Barmah Forest from September to December 2018,
which was supplemented with water for the environment in November and December,
provided ideal conditions for wetland plants to thrive and set seed. This consolidated
observations of good Moira grass growth in 2017, following environmental flows and fencing.
The wetland plants include Moira grass and the threatened river swamp wallaby grass, as
well as other water-loving plants. They add to the mosaic of plant communities in the
internationally significant, wetland complex of the Barmah Forest.
“Growth rates inside the enclosures
have been exceptionally good.
Moira grass has even been
recorded in areas where it had
previously disappeared, proving the
effectiveness of long-term
management in the forest.”
Goulburn Broken CMA.

Fencing at Little Rushy Swamp. Strong Moira grass
growth on the left, inside the enclosure (Source: GBCMA)
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B.

Goulburn River flow variability

The Goulburn River is home to a wide range of native fish, waterbirds and plants. It is an
important conservation area for threatened fish species, with the tributaries of the midGoulburn supporting some of the last Macquarie perch populations in the Murray-Darling
Basin. However, river regulation has significantly altered the river's natural flow patterns.
Water for the environment was delivered in pulses during winter and spring of 2018 to
reinstate some of the natural seasonal flow variability in the river. This enabled native
plants to germinate and grow along the banks. These plants are essential to protect against
bank erosion and improve bank stability and water quality, as well as provide shelter and
habitat for native animals.

The Goulburn River (Source: Goulburn Broken CMA)

Drones used to map bank erosion
The Goulburn, Broken CMA and the VEWH are using drone technology and on-ground
visits to investigate the impacts of high inter-valley transfer flows of water in summerautumn on the environment. Sustained high flows at these times of year are unseasonal
but are part of a working river.
Early results show increased erosion, with
some of the lower banks receding by up to
20 cm, bank slumping, and loss or reduced
survival of plants.
It is an on-going balancing act to manage
the rivers in a way that supports all users:
the environment, farmers and
communities the whole way along the
river and downstream. River operators and
environmental managers are continuing to
work together to look at ways to minimise
the environmental impacts of unseasonal
high flows.
Drone technology monitoring the banks the lowerGoulburn River (Source: Goulburn Broken CMA)
2018-19 SCBEWC Annual Report
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C. Fish deaths in the summer of 2018-19

The hottest summer on record for the Murray-Darling Basin was challenging for both
communities and the environment. Although fish deaths are not unnatural, there were several
large-scale fish deaths across the Basin, a stark reminder of the effects of drought.
Low and no flow conditions make the prevention and management of mass fish deaths
extremely challenging. There is not always a ready supply of water available to improve water
quality and habitat conditions. The mass fish deaths in the Lower Darling and Murrumbidgee
rivers in Dec 2018 and Jan 2019 were caused by rapid destratification of the deeper pools in
the river, stripping the water of oxygen and suffocating the fish.
In the Lower Darling, there was no water for the environment available and further significant
fish deaths eventuated. In contrast, in the Murrumbidgee water for the environment was
delivered over several months to improve water quality, which successfully prevented further
mass fish deaths occurring. Steady rainfall is needed across much of the Basin to break the
current drought. Until that happens, governments are working together to support the
protection and recovery of native fish populations over the short, medium and long term.

Stratification/Destratification process

Stratification is where a pool of water separates into distinct layers. The top layer is
warmer and has more oxygen as it is in contact with the atmosphere. The bottom layer is
cooler with much less oxygen. The layers do not mix because of the difference in
temperature and density.
Destratification occurs when
there is sudden mixing between
the two layers of water. This can
be caused by a rapid drop in
temperature and windy
conditions, or in some cases by
the arrival of turbulent river
flows.
When the oxygen depleted
bottom layer mixes with the top
layer, the oxygen concentration
of the entire pool can crash. In
extreme cases, the oxygen can
drop below the levels lethal for
fish, causing mass fish deaths.

Blue green algal bloom
Algae flourish in warm and still conditions,
particularly in the absence of high flow.
Surface Water Layer
Warm, high nutrient load from run off. Ocygen
production from photosynthesis by day, depletion
overnight. Limited fish habitat.
Deep Water Layer
Cooler, high nutrient load from organic matter, low
light penetration. Low dissolved oxygen. Poor fish
habitat.
Decomposition of organic matter
Depletes dissolved oxygen.
Sudden weather events or increased
inflows above the threshold required for
water mixing.
These changes can mix the warmer
oxygenated surface water with cooler and
low oxygen deep water.
Algal blooms may also be disrupted
potentially increasing decomposition and
further reducing oxygen.
This means at the surface dissolved oxygen
levels can becomes critically low killing fish.

Thermal stratification and destratification processes
(Source: adapted from Australian Academy of Science, 2019)
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Lower Darling River – Important fish habitat
The Lower Darling River (or Barka) is one of the world's most hydrological variable rivers.
Flows to the Lower Darling have been highly regulated since the 1960s when the Menindee
Lakes started to operate as a water storage. In recent years, inflows from the BarwonDarling have reduced as a result of a dry climate sequence and increased regulation and
extraction upstream. This has altered the frequency, size and duration of flows to the Lower
Darling River and increased the time the river reduces into a series of isolated waterholes.
The Lower Darling is a hot spot for native fish,
supporting strong populations of golden perch,
Murray cod and various small-bodied native fish.
The threatened silver perch and freshwater
catfish live in the Lower Darling.
The Menindee Lakes provide an important
connection between the northern and southern
Basin and are a key native fish nursery. Golden
perch breeding in response to flows upstream in
the Barwon-Darling River can result in an influx of
Juvenile Murray cod from Lower Darling fish
young fish moving into the Lakes to grow in the
sampling in 2016-17 (Source: C Sharpe)
warm shallow waters.
When flow conditions allow, these fish can then disperse back up the Darling to start the
breeding cycle again or move into the southern Basin via the Lower Darling or Darling
Anabranch to boost populations in the lower and mid-Murray.
It is crucial that flow opportunities are provided to reconnect Menindee Lakes, the Lower
Darling and the River Murray to support fish movement and dispersal. This will bolster
populations, support the distribution of species and support cross breeding between
isolated populations, increasing the genetic diversity and resilience of these populations.

Lower Darling River – Recent use of water for the environment

In August 2016, upstream flooding in the northern Basin re-filled Menindee Lakes after a
long drying period. Water for the environment was provided to support Murray cod
spawning and recruitment. This strategy improved water quality, created flow diversity
(patches of slow- and fast-moving water) and increased submerged habitat like logs and
trees which cod use for nesting. This watering action led to one of the largest Murray cod
spawning events in the last 20 years with thousands of juvenile Murray cod recorded.
In 2017-18 additional water for the environment was delivered to support young Murray
cod from the previous year to feed and grow. The water increased baseflows for much of
the year, improving river connectivity, habitat condition and food production. Water for the
environment was also delivered out of Lake Cawndilla, into the Great Darling Anabranch to
support large numbers of golden perch to move into the Murray River after growing-up in
the nursery habitats provided by Menindee Lakes.
In December 2017, water for the environment delivery in the lower Darling stopped at the
end of the Murray cod breeding season, and to ensure water was conserved as a refuge for
wildlife and communities in response to the intensifying drying conditions. No further water
has been delivered since.
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Lower Darling River – Fish death events
In December 2018 and January 2019 there were three large-scale fish deaths within a 30 km
stretch of the Lower Darling River, upstream of Weir 32 and adjacent to the Menindee
township. It is estimated that up to several million native fish died.
Low to no-flows in the river combined with the
extended hot and dry conditions stratified the weir
pool and created the ideal conditions for blue-green
algae blooms to occur. Sudden changes in temperature
caused three quick destratification events, plummeting
dissolved oxygen to fatally low levels.

These events were
extremely distressing for
communities and were
widely reported in the
media.

Critically dry conditions meant there was no water available to be delivered to improve
conditions. Instead, a coordinated response from government and community groups was
rolled out. Aeration technology was used in a number of key refuge pools to increase
oxygen levels and water quality monitoring increased to monitor conditions. Venturi
aeration technology proved the most effective, creating refuges of over 60 m long, for fish.
Aerators can only provide local refuge and are expensive to run. However, expert analysis
of the monitoring data suggests that the aerators used in 2018-19 did successfully prevent
further fish deaths in a number of local refuges.

Murrumbidgee – Mitigating the risk of fish deaths through the
release of water for the environment

In January 2019, river levels and flows in the lower Murrumbidgee were low, water
temperature was high (26-27OC) and there were several amber-red alerts for blue-green
algae. Monitoring showed dissolved oxygen levels were reducing and the heatwave
conditions were expected to continue, consistent with conditions which had seen fish deaths
in the lower Darling. As a result, the lower Murrumbidgee was recognised as an area of high
risk for fish deaths.
A Murrumbidgee Technical Advisory Group was convened and a cross-agency response was
led by the NSW government to coordinate the delivery of water for the environment. The
group, comprised of environmental water holders, site managers, river operators and
ecologists, worked together to coordinate, monitor and improve conditions in the region.
Water for the environment was used in several ways to improve the water quality including:
1. Diverting poor quality low oxygen water from Redbank weir pool onto the floodplain,
where it watered floodplain vegetation. This made space for a pulse of fresh water to
enter the pool from a small localised rainfall event and increase oxygen levels for fish.
2. Water was slowly released from weir pools to allow the low oxygen water to be reoxygenated through mixing as the water flowed along the river channel.
3. Baseflows were increased over several months to maintain river flows in the lower
reaches of the Murrumbidgee to prevent the stratification and poor water quality
conditions from re-occurring during the protracted hot and dry summer conditions.
Monitoring and analysis of water quality shows that managed interventions prevented
further fish deaths.
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D. Tale of Two Forests

Gunbower and Koondrook-Perricoota Forests

Delivering water for the environment in
the drier years between natural flooding
is improving the health and resilience of
our rivers, wetlands and floodplains.
Since being built in 2013, the
environmental works at Gunbower
Forest have been used to deliver water
for the environment in four out of the
last five years, watering up to 23% of
the forest on the larger watering events.
The regular use of water and
environmental works to support the
landscape in-between occasional
natural floods has resulted in a good
condition report card grade for
Gunbower. More than half of the site’s
ecological objectives are now being
met, scoring a B-grade that has been
maintained over the last 6 years.
In comparison, environmental works at
Koondrook-Perricoota Forest have not
been able to be used regularly or to
their full extent. Environmental works
were only used in 2014-15 with limited
water delivery to approximately 8% of
the forest. The overall condition of
Koondrook-Perricoota Forest has
remained in poor D-grade condition,
with less than a quarter of the site’s
ecological objectives having been met.
Improvements in plant growth and
regeneration can be lost quickly if there
is no follow up watering. The maps of
the greenness vegetation index for both
forests in July 2018 shows uniform
greenness caused by winter rain and
grass and plant growth. By February
2019 both forests had dried with the
areas able to be watered with water for
the environment maintaining their
greenness.

Healthier tree canopy and
ground cover, Gunbower Forest
(Source: North Central CMA)

Stressed red gums with
reduced canopy and ground
cover, Koondrook-Perricoota
Forest (Source: L Broekman)

Koondrook
Perricoota

Gunbower

Condition through time, asset report cards
(Source: MDBA)

Maps of Vegetation Greenness (Source: MDBA)
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E.

Looking after the lower Murray River and Coorong estuary

Water for the environment continues to support the recovery of the Lower Lakes, Coorong
and Murray Mouth since the millennium drought. Return flows from the Goulburn and
River Murray in 2018–19 allowed barrage flows to be maintained while also keeping Lower
Lake levels above 0.5m AHD, preventing the triggering of the Drought Emergency
Management Framework. Environmental flows accounted for 100% of water delivered
through the barrages, with 377 GL delivered across the year. Barrage releases were less the
annual minimum end-of-system flow target of 650 GL, due in part to the dry conditions
and the issues experienced in delivering environmental flows through the mid-Murray (see
case study A).
Barrage flows are essential to provide connectivity for fish passage, enhance food supplies
for migratory and resident waterbirds and fish, support ecological processes and a
healthier estuary system, maintain favourable salinity levels and export salt.
The iconic Australian pelican is one of many species that benefited from the delivery of
water for the environment to the Coorong, breeding in large numbers in 2018–19. The
large numbers of breeding pairs of this top-of-the-food-chain species suggests that the
ecosystem is productive and providing enough fish for them to eat.

Black Bream – Happy Birthday

Black bream are an important recreational species in Australia’s southern estuaries, but
their numbers have been heavily depleted in the Coorong since the millennium drought.

Coorong black bream cohort
in April 2018 (SARDI)

Coorong black bream cohort in
April 2019 (SARDI)

In 2017-18, black bream bred in strong numbers in the Coorong for the first time since 2009.
The successful spawning was supported by delivery of water for the environment out of the
barrages that created the required salinity gradient in the Coorong estuary to support black
bream egg survival and larval drift.
While a large breeding response is a great first step, young fish must survive to breeding age
for the adult population to rebuild. In April 2019 a large number of black bream aged 1+
were found in the Coorong; strong evidence that the 2017–18 youngsters are thriving. This
indicates that the freshwater flows from the barrages over consecutive years created a
productive nursery environment for the growth and survival of recreationally important
young fish. Careful management will play a crucial role in the recovery of black bream in the
Coorong in coming years.
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Why are the Lower Lakes, Coorong and Murray Mouth important?
• Ramsar Wetland of International Significance – meets 8 of the 9 listing criteria.
• Ngarrindjeri culture – Murray Mouth estuary the Meeting of the Waters registered
heritage site
• Supports over 80 species of threatened or migratory birds, and is ranked in the six
most significant waterbird sites in Australia
• Significant wading bird site – supports 1% flyway population of 16 species
• Threatened waterbird species include orange bellied parrot, Australasian bittern,
Australian painted snipe, fairy tern
• Significant colonial waterbird breeding site – the Lower Lakes supports the largest
waterbird colonies in the Basin during dry years
• Supports order of magnitude more waterbirds than any other site in the Basin –
regularly supports 200,000 – 300,000 waterbirds/year
• Lower Lakes supports threatened species – Murray hardyhead, southern pygmy perch,
Yarra pygmy perch, southern bell frog
• The Lower Lakes, Coorong, and Murray Mouth regularly supports >40 different species
of fish, and incredibly high biomass where fresh and salt water meet
• Flows from the barrages remove millions of tonnes of salt from the Murray-Darling
Basin
• Coorong supports a sustainable commercial fishing industry – key species include
mulloway, black bream, Coorong mullet, greenback flounder
• The Lower Lakes supports stock and domestic water, irrigated agriculture and other
farming
• Significant recreation and tourism

Above: Coorong (Source: SA DEW)
Left: Barrages (Source: SA DEW)
2018-19 SCBEWC Annual Report

25

Learning and adapting
Scientific monitoring across sites is showing that the delivery of water for the environment
and operation of environmental works during dry years are making a difference to the
health of rivers and wetlands. The figure below shows the condition of key sites that are
monitored as part of the Living Murray program. Sites that have received water for the
environment over consecutive years have maintained or improved condition, building
resilience.

Snapshot of the condition of six icon sites in the southern connected Basin as of 2017–18

In 2018–19 jurisdictions delivered around 100 joint funded monitoring projects. This
included condition monitoring to assess site health, and intervention monitoring to inform
the real time management of water for the environment and measure ecological
responses to watering. The projects also monitor emerging risks such as the potential for
poor water quality. Where possible the monitoring reports are shared on the MDBA
website and you can follow the science here.
This monitoring is used by environmental water managers to report on and evaluate
outcomes of watering actions, and provide learnings to improve the delivery of water for
the environment in subsequent years.

Eastern long-necked turtles monitoring at Piply
wetland, Chowilla (Source: SA DEW)

ARI sampling at Bunyip Waterhole, Barmah Forest (Source: K. Ward)
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Learning case study - How much food does it take to feed a chick?
The use of water for the environment to support waterbird outcomes has often been
focused on supporting the completion of breeding events at key nesting sites. However, we
are becoming increasingly aware of the need to support waterbird feeding sites at a basin
scale. Providing the right amounts of water, to the right places, at the right times will
increase waterbird recruitment and, support waterbird populations in changing climates.
The CEWO’s Environmental Water Knowledge and Research Project aimed to better
understand the dietary requirements of waterbirds and how environmental flows can
support their feeding needs to improve breeding success. The research was led by the
CSIRO’s Dr Heather McGinness and focused on modelling food energy requirements. The
research showed that the total energy needed to raise a single Royal Spoonbill chick from
hatching to independence was 71,290 kJ and for an Australian White Ibis chick was
67,160 kJ. In human terms, this equates to at least 30 Big Macs!
The main menu items of Royal Spoonbill
and Australian White Ibis diets are small
fish, yabbies, frogs and insects. Using
energy values for these prey species,
researchers calculated a weight and
food energy budget needed to support
a breeding event. For example, a smallscale breeding event of approximately
1,000 nests, with average clutch sizes of
2-4 eggs producing an average of three
chicks per nest will require enough food
to support 3,000 chicks.
Spoonbill (Source: T Ripon)

For an Australian white ibis or royal spoonbill small-scale breeding event, the energetic
model tells us that an estimated ten tonnes of yabbies or eight tonnes of juvenile fish
would be required to support chick energy requirements from hatching to independence.
The results emphasise the large quantity of food needed to support successful waterbird
breeding and the importance of effective wetland management to support foraging
habitats and waterbird food sources. Management options to promote food availability
include water management interventions or habitat actions targeted toward the breeding
and survival of preferred prey. It could also include staggering the watering of a series of
wetlands within the foraging range of the central group nesting site to support a mosaic
of habitats, and successional changes in vegetation and prey populations to provide a
better range of foraging and prey options.
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Appendix – Basin annual environmental
watering priorities and planning
The Basin annual priorities help guide environmental water managers on where to focus
water delivery from a whole-of-Basin perspective. They are responsive to a range of
possible climatic conditions and provide an annual step towards achieving the longerterm objectives of the Basin-wide Environmental Watering Strategy and the Basin Plan.
Under dry conditions, the 2018-19 annual priorities aimed to maintain and consolidate
the progress of sites that benefited from watering in previous years, while also seeking to
protect key areas and avoid irreversible impacts in the drier regions of the northern Basin.
SCBEWC agencies supported the Basin annual priorities by delivering multi-site watering,
providing flows to the Coorong to support suitable habitat and water quality for migratory
wading birds, and connecting southern rivers to support native fish recovery.

We are working towards
the Basin Plan’s long-term
objectives of protecting
and restoring the Basin’s
rivers, wetlands and
floodplains.

Environmental Watering Priorities for 2018–19 (Source: MDBA)

Regional watering priorities
Regional priorities guide the planning and delivery of water for the environment at a river
reach and catchment scale.
Regional priorities are developed by states each year, in partnership with site managers,
local communities, Traditional Owners and other Aboriginal stakeholder groups. They
identify environmental assets and ecosystem functions requiring water. They consider
the objectives of the long-term watering plans, climate conditions, outlooks for the
coming year and previous watering regimes.
The Commonwealth Environmental Water Holder undertakes a similar approach to
develop annual portfolio management plans. Regional watering priorities are then used
as an input to inform the setting of Basin-scale annual priorities.
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Appendix - SCBEWC operational planning
SCBEWC deals with the large-scale environmental watering actions that have more
influence on river system flows and need coordination between the different partner
agencies and environmental water portfolios.
Significant effort is invested in operational planning for the best use of water for the
environment. Environmental water managers work closely with site managers, Traditional
Owners, community members and river operators to ensure they coordinate their activities
and achieve the best possible outcomes.
SCBEWC’s understanding of interactions between
environmental needs in neighbouring catchments
is growing, as is our ability to coordinate deliveries
across multiple jurisdictions.
Each year SCBEWC agencies plan for a range of
conditions from very dry to wet, to ensure we are
prepared for all climate conditions. This helps to
quickly respond to changing conditions and
capitalise on opportunities as they arise.

In the southern connected
Basin water for the
environment is increasingly
being managed as an
integrated system

Through this process SCBEWC discusses emerging risks for the coming water-year, tradeoffs, identifies key watch-points and plans mitigating actions. This discussion is especially
important in times of drought, where preparation and a quick response can be critical to
prevent significant ecological damage.
To inform consensus decision making on use of the jointly held portfolios (The Living
Murray and River Murray Increased Flows), SCBEWC considers Basin scale and regional
annual environmental watering priorities, watering proposals developed by the states, the
long-term watering plans of jurisdictions, and river operational activities.
By the start of each new water year (1 July) an overall SCBEWC Operational Scenarios
report is produced capturing the planning discussions and opportunities for coordinated
watering events across all environmental water holders across a range of climate and river
conditions.
Water for the environment
is adaptively managed

Planning continues to be updated throughout the
year as water for the environment is adaptively
managed to respond to highly variable river and
climate conditions to ensure ecological outcomes
are achieved.

For key sites and reaches throughout the southern Basin, Operational Advisory Groups
(OAGs) or Technical Advisory Groups (TAGs) facilitate conversations between water
managers, site managers and river operators. When a watering event is underway, regular
meetings are established so that flow rates, ecological objectives, emerging risks, early
monitoring results and on-ground observations are shared in real-time.
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Appendix - Who holds and manages water
for the environment
At 30 June 2018 the total volume of water for the environment held in the Murray-Darling
Basin is 2,938 GL/year. Of this, 2,304 GL/year is held for use in the southern connected
Basin.
Importantly, these volumes are in long-term diversion limit equivalent volume terms, not
what is actually allocated each year. In comparison, the allocation in 2018-19 was much
less at 1,187 GL, reflecting the dry conditions.

2,304 GL/year in the Southern Connected Basin:

Total long-term average volume of water for the environment held by each water holder in the southern
connected basin as at June 30, 2018. Jointly held water volumes include 489 GL TLM and 70 GL RMIF.

Water holders include:
CEWH: Commonwealth Environmental Water Holder
VEWH: Victorian Environmental Water Holder
NSW DPIE: New South Wales Department of Planning, Industry and Environment
SA: South Australian Department of Environment and Water
Jointly held: The Living Murray (TLM): Commonwealth, VIC, NSW, SA (489 GL)
Joint held: River Murray Increased Flows, Snowy Scheme (RMIF) : VIC, NSW (up to 70 GL)
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Appendix – Water delivery by location
Table of 2018–19 environmental water use (GL) in the southern Basin. Figures drawn from Basin
Plan Annual Reporting, Matter 9.3.
Site or watering event
description

Primary ecological purpose

Ovens River

Longitudinal connectivity

Barmah-Millewa
winter/spring in-channel
open regulators

Lateral connectivity

Barmah-Millewa Forest
and Murray Multi-Site

Longitudinal connectivity

Barmah-Millewa Forest
winter baseflows

Fish

Broken System

Vegetation; Fish

Goulburn fringing
wetlands

Vegetation

Goulburn River - Reach 1

Fish

Goulburn River - Reach 4
& 5

Vegetation, Fish

Campaspe System

Water quality

Gunbower Creek

Fish

Gunbower Forest

Vegetation

Koondrook-Pericoota
Forest: Pollack

Waterbirds

Loddon System

Fish; Vegetation

Murrumbidge System

Joint
(TLM &
RMIF)

CEWH

VEWH

NSW

SA

Total

.

0.12

0.04

.

.

0.16

23.65

15.13

.

.

.

38.78

47.64

63.38

.

.

.

111.02

12.50

.

.
.

.
33.85

.

9.95
0.71

1.1

.

.
.

22.45
.

.

34.56
1.1

.

.

9.67

.

.

9.67

26.47

174.45

15

.

.

215.91

3.1

3.73

16.52

.

.

23.36

.

18.92

.

.

.

18.92

12.29

.

30.45

.

.

42.74

.

2

.

.

.

2

.

2.64

14.51

.

.

17.15

Waterbirds, Vegetation, Fish

16.1

61.80

.

117.52

.

195.42

Hattah Lakes

Other

0.28

.

.

.

.

0.28

Murray River region
NSW

Vegetation; Other; Ecosystem
processes; Fish

.

36.24

.

6.67

.

42.9

Murray River region
Victoria

Fish; Vegetation; Lateral
connectivity; Waterbirds

.

.

18.35

.

.

18.35

Murray River region SA

Lateral connectivity;
Longitudinal connectivity;
Fish; Vegetation

.

13.35

.

.

35.37

48.72

Lindsay-Mulcra-Walpolla

Vegetation

.

.

0.74

.

.

0.74

Chowilla Floodplain

Lateral connectivity

43.88

.

.

.

.

43.88

Lower Lakes, Coorong
and Murray Mouth

Waterbirds; End of Basin
Flows

188.6

548.42

37.88

.

10.89

785.79

374.5

974.0

145.0

134.2

46.3

1,674

Total

Note – These figures include the use and re-use of water through the river system and as such can be more than the water
available to a water holder as it counts water used multiple times. The Matter 9.3 reporting also includes 123.21 GL of
reported planned environmental water delivered by NSW in addition to held environmental water (117.52 GL in the
Murrumbidgee and 5.69 GL in the River Murray).
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Appendix – Jointly held water portfolio overview
The Living Murray (193.1 GL was available for use)
Location

Entitlement
volume
(GL)

Net
carryover
(GL)

Allocation
(%)

Allocation
(GL)

Available
(carryover +
allocation)
(GL)

5.1

0.0

97%

5.0

5.0

83.0

32.2

0%

0.0

32.2

85.0

10.2

7%

6.0

16.2

0.5

0.0

100%

0.5

0.5

47.8

9.5

0%

0.0

9.5

21.9

12.9

100%

21.9

34.7

101.8

0.0

0%

0.0

0.0

45.2

0.0

100%

45.2

45.2

157.0

1.8

0%

0.0

1.8

0.1

0.0

100%

0.1

0.1

5.0

3.0

0%

0.0

3.0

45.0

0.0

100%

45.0

45.0

597.5

69.5

N/A

123.6

193.1

397.3

0.0

0.0

0.0

0.0

994.8

69.5

N/A

123.6

193.1

NSW Murray High
Security
NSW Murray General
Security
NSW Murrumbidgee
General Security
NSW Lower Darling High
Security
NSW Lower Darling
General Security
Vic Murray High
Reliability
Vic Murray Low
Reliability
Victoria Goulburn High
Reliability
Victoria Goulburn Low
Reliability
Victoria Campaspe High
Reliability
Victoria Campaspe Low
Reliability
South Australia Murray
Valley

SUB-TOTAL

Supplementary &
unregulated licences

GRAND TOTAL

River Murray Increased Flows (246.6 GL was available for use)
RMIF used in 2018–19
(GL)

RMIF in River
Murray Storages
at the end of
2018–19 (GL)

RMIF in Snowy
storages (as at 1
May 2019)# (GL)

123.3

73.0

50.3

138.5

123.3

62.3

61.0

138.5

246.6

135.3

111.3

277.0

RMIF carryover in River
Murray Storages at
beginning of 2018–19
(GL)*

NSW Murray
Victorian Murray

Location

TOTAL

*RMIF available is associated with release of additional water by Snowy Hydro which was classified as RMIF by SCBEWC (as per
rules governing RMIF). 50 GL was set aside as a strategic reserve for possible continuing dry conditions into 2019-20.
#RMIF in Snowy is made up of 222 GL from the start of 2018-19 plus 55 GL of new 2018-19 RMIF allocation transferred into the RMIF
account.
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Appendix - Acronyms used within this report
AWA
AHD
CEWH
CEWO
CMA
CSIRO
Cwlth
DoAG
GBCMA
GL
IVT
Jurisdictions
LEO
LLCMM
LTIM
MDBA
ML
MLDRIN
NBAN
NCCMA
NSW
NSW DPIE
QSA
RMIF
RMUF
SA
SA DEW
SARDI
SCB
SCBEWC
SDLAM
TLM
VEWH
Vic DEWLP

Aboriginal Waterways Assessment
Australian Height Datum
Commonwealth Environmental Water Holder
Commonwealth Environmental Water Office
Catchment Management Authority
Commonwealth Scientific and Industrial Research Organisation
Commonwealth
Department of Agriculture
Goulburn Broken Catchment Management Authority
Gigalitre (GL) = 1 billion litres
Inter-valley transfer
Partner governments including the Commonwealth, NSW, VIC, and SA
Local engagement officer
Lower Lakes, Coorong and Murray Mouth
Long Term Intervention Monitoring
Murray-Darling Basin Authority
Megalitre (ML) = 1 million litres
Murray Lower Darling Indigenous Nations
Northern Basin Aboriginal Nations
North Central Catchment Management Authority
New South Wales
New South Wales Department of Planning, Industry and Environment
Discharge of River Murray flow at the South Australian border
River Murray Increased Flow
River Murray Unregulated Flows
South Australia
South Australian Department of Environment and Water
South Australian Research and Development Institute
Southern connected Basin
Southern Connected Basin Environmental Watering Committee
Sustainability Diversion Limit Adjustment Mechanism
The Living Murray
Victorian Environmental Water Holder
Victorian Department of Environment, Water, Land and Planning

White ibis (Source: T Ripon)
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Thank you
The effective management of water for the
environment relies on the contributions and efforts of
many land and water organisations and communities
across the southern Basin.

2018-19 SCBEWC Annual Report

34

