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Executive Summary
The recent large-scale fish deaths in the Lower Darling are a reminder of the effects drought can have
on our environment. Fish death events are common across Australia, particularly during summer and
in drought, and can be caused by poor water quality and low oxygen levels.
Experts agree that more fish kill events will occur across the Murray–Darling Basin before the current
drought breaks. Officials have identified areas on high alert which include the Lower Darling, BarwonDarling, Namoi, Lower Murrumbidgee and Mannus Creek.
This is a significant concern for local communities, businesses and authorities. It is understandable
that people are looking for answers. Some have alleged that mismanagement has caused water
quality problems and the fish deaths. Others point to over-allocation and extraction of water, and
others to climate change. There is no simple answer and MDBA welcomes the recently announced
Independent panel assessment of fish kill events in the Lower Darling that will investigate, and help
us to understand the contributing factors as well as what needs to be done.
In the interim, governments across the Murray–Darling Basin have highlighted an extensive amount
of collaborative work underway to respond to recent fish death events, outlined in this report. The
current heatwave and extended drought conditions makes the situation extremely challenging for
communities and river managers. The MDBA is confident government agencies are working together
to improve conditions and support communities and rivers through the difficulties of drought.
The MDBA has recommended a suite of actions to supplement initiatives underway that will help
recovery of the Basin’s fish populations over the short, medium and longer term. This includes work
to protect the ‘first flush’ down northern rivers, along with a draft outline for the $5 million Native
Fish Management and Recovery Strategy proposed by the Minister for Agriculture and Water
Resources.
If endorsed by the Australian Government, these actions would improve water quality across the
Basin and improve native fish habitats.
Whilst native fish are undeniably in trouble, they show impressive resilience, and capacity to bounce
back when the right conditions and opportunities are present. There is hope for recovery of native
fish populations if we continue to work together and continue our commitment to the Australian
water reform journey.
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Purpose
This report outlines catchments at immediate risk of fish deaths across the Murray–Darling
Basin, collates information about what is being done on the ground, and recommends an
action plan of short, medium and long term needs for the Australian Government to consider.

Context
Drought is a reality of the highly variable Australian climate. A lack of water flowing into the rivers of
the northern Basin has combined with the impacts of many years of over-allocation of water
resources to result in a stressed ecosystem.
There has been below average rainfall conditions across the Basin over the past two years. In
southern Queensland and northern New South Wales, there has been below average rainfall for
more than 6 years, interrupted only briefly by the wet conditions of mid-2016. This affects the
amount of water flowing through our rivers, lakes and wetlands, and the water quality across the
Basin.
Drought, heatwave conditions, and water quality issues in late December 2018 and early 2019
resulted in a significant fish death event in the Lower Darling. Hundreds of thousands of native fish
over a 45km stretch of river were affected. Multiple species and multiple size classes were impacted,
including Murray cod, Golden perch, Bony herring, Silver perch and some non-native carp. This is the
worst fish kill in the region since 2004, when over 3,000 Murray cod died over a 160km stretch of the
Lower Darling, due to small water releases from Menindee when temperatures were high and
oxygen levels in the water were low.
The NSW Department of Primary Industries (Fisheries) has released an interim report into the most
recent incident. It is understood that low water levels led to water quality issues in Weir 32,
providing conditions for blue green algae to thrive and bloom. When previously high water
temperatures dropped quickly, as they did briefly after Christmas, the algae died and as they
decomposed oxygen levels fell below critical levels, causing the fish to die. It is also thought that the
breakdown of thermal stratification could have brought low oxygen water to the surface.
Recent reports of more fish struggling on the surface highlight that further fish deaths are likely,
especially with the forecast for more hot weather to come and no water available to flush through
the system. With many northern NSW rivers running dry and water storages across the northern
Basin at 13 per cent, drought conditions are widespread in their impact, and it is not just the Lower
Darling that is affected.
This is a significant concern for local communities, businesses and authorities. It is understandable
that people are looking for answers. Some have alleged that the operation of the Menindee Lakes
has caused water quality problems and the fish deaths. Others point to over-allocation and
extraction of water, and others to climate change. There is no simple answer and MDBA welcomes
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the recently announced independent scientific review that will investigate and help us to understand
the contributing factors, as well as what needs to be done.
In response to community concerns and the scale and significance of the Lower Darling fish deaths,
on Monday 14 January 2019, the Australian Government Minister for Agriculture and Water
Resources proposed a new $5 million Native Fish Management and Recovery Strategy to protect
native fish in the Murray–Darling Basin over the long-term.
The Minister for Agriculture and Water Resources also asked MDBA to organize a special meeting of
state and federal water managers (including environmental water holders) to look at:
a) The immediate risk of further fish kills and how we can mitigate that risk including through
the release of environmental water
b) Reviewing Federal and state environmental watering priorities to see if adaptation is needed
c) Inform the Minister of what else can be done to avoid, mitigate and respond to fish kills.
The Australian Government Minister for Agriculture and Water Resources also offered assistance to
NSW as it responds to these incidents, and to rebuild fish stocks when it rains.
The MDBA called a meeting of operational and then senior government officials on 15 January and
22 January to consider the risk of further fish kills across the Basin, and whether water for the
environment, or other management actions, could be used to mitigate or reduce the risk. Based on
contributions from all jurisdictions during those meetings, this report provides a summary of
conditions around the Basin, how government agencies are working together to respond, and a
recommended action plan.

The Lower Darling River near Menindee affected by the Dec 2018/Jan 2019 fish deaths, with the reach estimated to have
been affected by the fish deaths highlighted in yellow. Reproduced from NSW DPI interim report.
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Situation update and immediate
response
Climate conditions
Murray–Darling Basin rivers, particularly NSW catchments, are under extreme stress as a result of
drought. This includes record heat and evaporation in 2018 and very low inflows in 2017 and 2018.
Hot to very hot conditions in January 2019 have exacerbated the stresses on the system and current
weather outlooks offer little relief.

Source: Bureau of Meteorology

•
•
•

•
•
•

The Bureau of Meteorology provided senior Basin officials with a climate observations and
outlook briefing on 22 January 2019. This has been included at Appendix A.
2018 was the 8th driest year on record. There was low rainfall, resulting in low river flows
across much of the Murray–Darling Basin, but the northern Basin was particularly dry.
2018 was also the hottest year on record for NSW and the Murray–Darling Basin, and the
second hottest year Australia-wide. Persistently high temperatures and high winds
throughout the year contributed to record rates of observed pan evaporation for winter and
spring in New South Wales and Queensland, compounding the low river inflows.
NSW river systems typically receive 4,000 GL of inflows each year. However, in the first six
months of the water year, they only received 30 GL of inflows (less than 1%).
The level of rainfall deficiencies sustained over the past two year period in the MurrayDarling Basin has only occurred twice since 1900 and the Federation drought.
The climate outlook for the next three months remains challenging. Low rainfalls and high
temperatures have significant implications for water availability for the environment,
industries and communities of the Basin.

Murray–Darling Basin Authority

Response to recent fish death events

4

Water quality
Water quality conditions are expected to be challenging in several areas of the Basin where low flows
and high temperatures are expected to combine to create conditions ripe for blue-green algae
blooms.

•

•
•

•

•

Blue-green algae (cyanobacteria) flourish when and where conditions are right for particular
species. These conditions are slow moving water (i.e. low flows or weir pools), warm
temperatures, abundant nutrients and light.
Algal blooms in the River Murray System are not uncommon this time of year.
Red alerts (issued by WaterNSW) are currently in place for the Menindee Lakes system; Weir
32, Tolarno and Burtundy on the lower Darling; throughout the Murrumbidgee; Lock 9,
Wentworth (Lock 10) and Mildura (Lock 11) Weirs on the Murray. Algal levels in Hume Dam
are being further investigated by NSW authorities.
Operational options for algal bloom mitigation being considered by the MDBA and state
agency river operations generally focus on how to make conditions in the river less
favourable for algae. The options can include things that make the water more turbulent (to
break up the bloom) and/or to increase the turbidity of the water (to reduce the light that
the cyanobacteria feed on).
Information on water quality status and monitoring activities are included in the catchment
summary (next section).
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Catchments at risk of fish kills
Fish deaths are common events across Australia, particularly during summer and drought conditions,
and it is expected that more events will happen before the current drought breaks. Government
agencies across the Murray–Darling Basin have outlined an extensive amount of collaborative work
already underway to help limit further fish deaths.
•

•

•
•

•

•

•

The priority immediate actions of habitat mapping, aeration, water delivery and monitoring
are focused on protecting key fish refuge habitats and improving water quality throughout
the summer of 2019.
Four case studies have been developed to highlight the cooperative and coordinated preplanning and immediate management responses to stressed rivers under hot, dry conditions
(Appendix B).
o Case study 1: Murrumbidgee—Mitigating risk of fish deaths through the release of
environmental water
o Case study 2: Darling River—Reviewing environmental watering priorities to see if
adaptation is needed
o Case study 3: Mannus Creek—Relocation of fish as an ‘insurance policy’ to protect
threatened species at risk
o Case study 4: Lake Keepit —Use of technology to add oxygen to the water
A detailed situation update, options and overview of actions already underway in catchments
at risk is provided at Appendix C.
The situation report for what is happening on the ground was largely assembled from
information provided at the 15 and 21 January meetings of operational and senior
government officials.
The meetings shared information about the latest fish deaths, water quality, and drought
risks Basin-wide in order to come up with an initial list of ideas for what can be done in the
near and medium term (see Action Plan section).
The operational meeting included environmental water holders, river operators, fish
scientists and water policy officials from NSW, Victoria, South Australia, Queensland,
Australian Capital Territory and the Commonwealth. Basin jurisdictions are to be
commended for their effective participation, with over 60 people joining to provide real-time
updates and exchange information and insights.
An overview to help explain the current management arrangements for operation of
Menindee Lakes is provided at Appendix D.
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Areas of Basin Plan water reform—
the next 5 years
The Basin Plan is an ambitious and challenging program of water reform and its’ continued
implementation is our best chance for achieving sustainable and more resilient rivers throughout the
Basin. It is not possible to drought-proof the Basin, but the Basin Plan helps prepare for future
droughts by providing a share of the available water for the environment, alongside water for
irrigators, to increase system health so rivers can recover from drought more strongly and more
quickly.
The Basin Plan sets a sustainable level of take for each catchment and requires that water for critical
human water needs is set aside before other uses—both these things will be included in water
resource plans that set the rules for water sharing in different catchments and will be in place in
2019. The Basin Plan further recognises that meeting critical human water needs is not just about
the volume of water but also the quality. In very dry times like those being experienced in 2018-19,
the quality of water can become more of an issue than availability and water quality will also be
addressed in water resource plans in 2019.
The Basin Plan has provided a new opportunity to change the way the Menindee Lakes are
managed, the first time in over fifty years. The Menindee Lakes project, under the Sustainable
Diversion Limit Adjustment Mechanism, has multiple objectives including improving the reliability of
low flows in the Lower Darling River and supporting fish breeding. New South Wales is developing
the project and has begun consultation with communities. There is a long way to go in designing and
delivering this project, and community input will continue to be critically important in getting the
best out of this opportunity for change.
Another key element now locked into Basin Plan water reform is a clear demonstration to
communities on progress and actions with compliance. All water entitlement holders –
governments, private or corporate – must follow the rules. The new December 2018 Compliance
Compact is critically important in upholding the Australian community's trust that the Murray–
Darling Basin's finite water resources are being managed consistently, transparently and in
accordance with the rules and regulations.
The Basin must be managed as a whole connected system—the connection of the rivers, streams and
wetlands across the Basin is vital to achieving this. A range of initiatives are underway in the
northern Basin to better manage water, including what is known as the ‘toolkit measures’ and the
‘Basin commitments package’. These initiatives will protect water for the environment, improve
compliance with water laws, support fish movement by building fishways, and create opportunities
for local communities including First Nations.
Ultimately, those living and working through the reality of drought in the northern Basin and along
the Darling want the same thing as MDBA wants, and the same thing that the Basin Plan will help
deliver: a healthy and sustainable river system.
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Recommended Action Plan
Government agencies are committed to strengthening and building on the collaborative actions
already underway.
Senior officials from water policy, river operations, fisheries, and environmental water holder
agencies from New South Wales, Queensland, Victoria, Australian Capital Territory, South Australia
and the Commonwealth met on the 22 January 2019.
Based on their review of catchments of the Basin at risk and operational advice regarding current
management actions, it was recognised that other work is needed to support native fish and river
health recovery.
Senior officials contributed to the Action Plan outlined in Table 1 to supplement initiatives under way
to manage current fish death incidents, monitor and mitigate the risk of further incidents and to aid
the recovery of the basin’s fish populations in the longer term.

Bony herring schooling in the Lower Darling (courtesy of NSW DPI Fisheries)
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Table 1: Recommended Action Plan to supplement
government response underway
Proposed Actions

Timeframe

Responsibility

1. Support critical on-ground incident response across the basin through:
a. Identifying priority and at risk fish populations and refuge
habitats using scientific and community knowledge
b. Extra water quality and fish monitoring
Note: current proposals include:
• Lower Darling Water Quality monitoring
• Remote sensing to identify algal blooms and monitor
trends
• Status of remaining populations
• Analyse fish ear bones to age and identify origins of
affected fish to assess likely recovery.
c. Supplementing measures to protect critical refuges including
additional aerators, community initiated activities and
investigating new technologies

Immediate

State Fisheries
Agencies,
waterway
managers,
MDBA, All

2. MDBA will bring forward publication of the Basin Annual Environmental
Watering Outlook to provide guidance to environmental water holders
and communities on strategies to maintain water quality and critical
fish habitats to facilitate recovery in the coming year.

Within 1
month

MDBA with
Basin
environmental
water holders

3. River Operators and environmental water holders will have regard to
water quality and work closely to identify further opportunities to
protect fish populations in areas at risk, with available water (including
water for the environment, consumptive water on-route and other
resource if available). Governments will seek opportunities to embed
these opportunities into water management rules and long term
strategies, ensuring the rules are fit for purpose, adequately consider
water quality and the long term impacts of climate variability.

Immediate
& On-going

All River
Operators and
e-water
holders with
advice from
Fisheries
agencies

4. Governments support in-principle the protection of first flush events
from the northern basin through the Barwon Darling with the aim to
replenish waterholes and weir pools and improve water quality for
multiple outcomes throughout the system (i.e. critical human water
needs, algal management and environment). Care will be taken to seek
to manage this in a way that will reduce the likelihood of perverse
outcomes such as further fish mortality.
• NSW will consult with stakeholders in the first half of 2019
on how a first flush rule could operate and be embedded
into long term rules.
• Queensland will be submitting relevant water resource
plans for accreditation in early 2019 which recognise the
importance of protecting critical components of first flush
through flow event management and other operational

When
conditions
allow

NSW & QLD

Short to medium term incident response to fish deaths
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rules that protect these environmental flow components
from extraction.
5. Increase interagency collaboration to improve communication and
engagement with communities in relation to river operations and
water resource availability and risks to fish or other flora and
fauna, communities and water users, including:
• Publish basin-wide alert products e.g. areas at risk of fish
deaths and algal alerts with links to key resources/web
pages
• Create a best practice forum, between the states and the
MDBA, to promote coordination and focus on the creation
of standardised information products and regular
reporting of River Operations across the basin

Within 1-2
months

MDBA with
support of all
agencies
including BOM

6. Assess potential to accelerate implementation of relevant SDLAM and
toolkit measures that support fish movement and recovery and
broader environmental outcomes

By end
April 2019

DAWR, NSW
and QLD

7. Scope and implement a Native Fish Management and Recovery
Strategy (NFMRS) to better coordinate long-term, Basin-wide activities
and build on existing initiatives, including:
• Emergency management and critical incident responses
• Facilitate native fish recovery through a Basin-wide native
fish recovery plan
• Strengthen community and Traditional Owner involvement
native fish management and recovery
• Protect and manage native fish and critical fish habitats
• Enhance Basin-wide water quality and fish monitoring for
adaptive management
• Invest in research to improve knowledge of native fish
habitats, population dynamics and management strategies
Further information is provided in the draft NFMRS outline at Appendix
E. The strategy will be informed by the findings of the Independent
panel assessment of the 2018-19 fish deaths in the Lower Darling.

Draft
Strategy
and work
plan by
June 2019

All

8. Basin-wide Coordinated Monitoring Evaluation and Reporting Strategy

Proposal by
end 2019

All

Medium and longer term fish management and recovery
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Acknowledgement and next steps
The MDBA would like to acknowledge the difficult situation communities are facing with exceedingly
dry conditions, and coping with the tragic fish kill events that have occurred.
The Authority is grateful for the willingness of many different government agencies to share and
exchange information, and provide advice on river flows and ecological conditions.
Senior Basin officials demonstrated collective support for the proposed action plan, agreeing to
additional initiatives that supplement what is already occurring in response to these events.
The MDBA values the input received so far, and commits to working in close cooperation with Basin
states, and seeking new ways to establish stronger pathways for direct community involvement. It is
important that as much factual and scientific information as possible is made available to the
community, to transparently and robustly share conditions being experienced in various catchments
of the Basin, and actions that governments are undertaking.
Next steps include:
• Working with governments and communities to monitor potential risks of further fish deaths
across the Basin and identify opportunities to manage or mitigate the risks
• Ensure as much factual information as possible is made available to the community, to
transparently and robustly share conditions being experienced and involve communities in
what is being done
• Consider recommendations from the Independent panel assessment into fish death events in
the Lower Darling and incorporate the findings and recommendations within future
management strategies
• Collaborative development of the new Native Fish Management and Recovery Strategy, with
basin governments, community members, Traditional owners, waterway and river managers
and scientists
Whilst native fish are undeniably in trouble, they have shown impressive resilience, and capacity to
bounce back when the right conditions and opportunities present. There is hope for recovery of
native fish populations if we continue to work together.

Murray–Darling Basin Authority

Response to recent fish death events

12

Appendix A: Bureau of Meteorology
briefing 22/01/2019
Observations

•
•
•
•
•

2018 has been very dry. It was the eighth driest year on record in the MDB and the driest it
has been since 2006. (119 years of record).
For NSW, 2018 is the 6th driest year on record, some parts of northern NSW the lowest on
record.
For Victoria, 2018 is the 12th driest year on record.
Up until October, 2018 was tracking to be very similar conditions to 2002, which was
extremely dry and the start of the Millennium Drought.
In December it drier than average across the north and slightly wetter than average across
much of the south.
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•
•
•

For maximum temperatures: 2018 was the hottest on record for NSW and the MurrayDarling Basin.
2018 was also the 2nd hottest year for maximum temperatures for Australia (behind 2013)
All of the Basin had above average maximum temperatures, and some areas of NSW were
the highest on record.

•

For minimum temperatures: 2018 was also above average and the 5th highest year on record
for the Murray-Darling Basin.

•

Models are showing lower layer soil moisture is mostly average in the southern Basin but
below average across much of the north. The Basin as a whole is very dry.
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•
•

•
•

Evaporation was above average for most of the southern Basin and very much above average
for the northern Basin.
There were also record high wind runs that affected evaporation and relatively high losses
from water storages.

Northern Basin water storages are close to empty.
In the Southern Basin water storages have less water in them than this time last year, but
there is still plenty of reserves with levels at 56%.
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The northern Basin

•

The black line shows average rainfall. Winter rainfall in 2018 was very low, tracking below
the 10th percentile of all years on record.

•

The seven driest years in the northern Basin are plotted on the time series above. 2018 is
one of the driest years in the northern Basin over the past 120 years.
Very little rainfall has resulted in next to no river inflows across the northern Basin. The
Macquarie catchment has been well below average, and the Namoi and Gwydir have had no
or very low stream flows.

•
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Outlook

•

Over the next three months there is a high chance of exceeding temperature maximums and
minimums, and a low chance of exceeding the median rainfall.

•

The February situation is slightly less severe than the three month outlook, but still reflects a
challenging climate outlook.
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Appendix B: Planning and response
case studies
Case study 1: Murrumbidgee—Mitigating risk of
fish deaths through the release of environmental water

Adding water can help protect key refuges for native fish by providing habitat and improving water
quality. This includes the use of available environmental water allocations and the use of consumptive
water on route.

Situation before January 2019:
•

•
•

•

•

In 2017-18 water for the environment was provided to reconnect numerous wetlands in the
mid-Murrumbidgee, a region that had been listed as a Basin-scale environmental watering
priority for several years. After a wet year in 2016–17, plans were put in place to use water
for the environment to build on the strong ecological responses of the previous 12 months.
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/planningand-reporting/water-for-environment-outcomes-2017-18/murrumbidgee
Pre-planning in the 2016-17 water year ensured that sufficient environmental water was
carried into the start of the 2017-18 water year to support the wetland watering event.
NSW Office of Environment and Heritage worked closely with the Commonwealth
Environmental Water Office to deliver a whole-of-system wetland reconnection flow in
winter-spring 2017 (77 gigalitres from NSW and 159 gigalitres from the Commonwealth, 236
gigalitres in total). This event connected hundreds of wetlands along the Murrumbidgee
catchment from the mid-Murrumbidgee through to the Murray junction.
The watering event:
o linked floodplain wetlands with the river
o released essential nutrients to support the aquatic food web
o provided opportunities for native fish to move between wetland refuge sites and the
river
o supported turtles, which were recorded breeding at numerous wetlands
o provided foraging opportunities for waterbirds, and
o replenished refuge sites in anticipation of dry times ahead.
Monitoring at Yanga Lake, one of the sites to receive water, detected large numbers of
juvenile golden perch. These fish had likely spawned in the river or Yanga Creek during the
flow event. The warm, still waters of Yanga and Tala lakes provide ideal nursery habitat for
the young fish. It’s estimated that hundreds of thousands of young golden perch were in the
lake. If they grow and are able to survive hungry birds and other natural mortality processes,
they will return to the river to boost golden perch populations throughout the
Murrumbidgee and beyond.
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•

In 2018-19 follow up environmental watering was planned for the Murrumbidgee to provide
water to Yanga Lake to shore up the strong breeding response of golden perch the previous
year by providing good habitat and water quality conditions to increase the chance of
survival.

A net full of live and healthy golden perch and shrimp from Yanga Lake in 2018. James Dyer/OEH.

Situation January 2019:
•

•

•

•
•

River levels and flows in the lower Murrumbidgee catchment between Hay and Balranald
were low, water temperatures were relatively high (26-27 degrees C) and there were amber
and red alerts for Blue Green Algae levels.
The Balranald Shire Council started raising concerns on Wednesday 9th January following low
dissolved oxygen readings on the 3rd and 7th January 2019. Council initially reached out to
environmental water holders to consider additional flows to improve water levels and
quality.
With low water levels, dropping oxygen, and heatwave conditions expected to continue to
create stressful conditions, the lower Murrumbidgee was recognized as being an area at high
risk of a fish kill.
With regards to river operations, the Murrumbidgee is on a watch list for NSW Water with
storage levels below 40%, although river operations are currently proceeding as normal.
In January 2019, NSW Office and Environment and Heritage were already undertaking an
environmental watering event to top up and protect Yanga Lake as a refuge for native fish.
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How management agencies are responding:
•

•
•

•
•

The Murrumbidgee Technical Advisory Group, that coordinates cross-agency response, met
to review the emerging situation on Thursday 10 January 2019. Shortly after this meeting,
environmental water holders agreed to divert small parcels of environmental water from
their original destination and allow them to reach the lower river to provide some relief
during the mid-January heat wave. The initial diversion was successful with water reaching
Balranald from Wednesday 16 January and peaking on 17 January for an initial 4 to 5 days of
elevated baseflow relief.
Planning and implementation of a second more prolonged environmental watering event has
now started, to increase flows in the lower Murrumbidgee through to March/April.
The Murrumbidgee Technical Advisory Group met Wednesday 23 January 2019 to discuss
and coordinate the planning of the watering event that is intended to deliver elevated
baseflows to the lower Murrumbidgee through the worst of the summer months. (Using
around 26 gigalitres of environmental water coordinated across three environmental water
holders. The Commonwealth, NSW Office of Environment and Heritage and the joint
government managed Living Murray initiative are all involved).
The watering event will start on Sunday 27 January 2019, with OEH placing orders for the
Environmental Water Allocation component on Wednesday 23 January (5 gigalitres).
Once estimation of losses and confirmation of the approach to protection of environmental
water from re-regulation when it enters the Murray are confirmed with the water resource
manager, NSW DPI, water order are expected to be placed for Commonwealth (5-6 gigalitres)
and joint government managed Living Murray environmental water (16 gigalitres). Draft
water orders have been developed and will be submitted as soon as possible to improve
water quality outcomes and reduce the risk of a fish kill in the Murrumbidgee.

Murrumbidgee River at Balranald Weir (courtesy of NSW Office of Environment and Heritage)
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Case study 2: Darling River—Reviewing

environmental watering priorities

Environmental water holders plan for all conditions and regularly review and adapt to changing
environmental conditions. Priority areas in the Basin are being attended to as best they can with use
of environmental water.

Environmental Watering Priorities for 2017/18

Situation before January 2019:
•

The Basin annual watering priorities help guide environmental water managers on where to
focus water for the environment delivery from a whole-of-Basin perspective. They are the
actions needed to help us achieve the Basin Plan’s objectives of protecting and restoring the
Basin’s rivers, wetlands and floodplains.
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•

•

•

•
•

•

The good rain and higher river flows in 2016 was the best opportunity seen in 25 years to
help our rivers and wetlands thrive. Annual priorities in 2017–18 highlighted the need to
build and consolidate the ecological outcomes from these higher flows.
Annual environmental watering priorities in 2018-19 then identified the focus as being on
opportunities to maintain, and in some cases improve, key elements of the Basin’s river
system where water is available. The Barwon–Darling and the Lower Lakes, Coorong and
Murray Mouth were specifically identified as areas requiring attention given their stressed
ecological condition.
In drier areas, the focus of environmental water use is on avoiding irreversible impacts on
species, vegetation communities and important sites, and managing the risks to water
quality to protect ecological functions and critical human water needs.
Environmental water holders used the Basin annual priorities and regional environmental
watering priorities to inform their planning and actions.
Regional priorities are developed by states each year, in partnership with waterway
managers and local communities. (The Commonwealth Environmental Water Holder
undertakes a similar partnership approach to states in its development of annual portfolio
management plans). Regional priorities identify environmental assets and ecosystem
functions needing water in each water resource plan area, taking into account the objectives
of long term watering plans, climate conditions and watering actions in previous years, as
well as the outlook for the coming year. Regional watering priorities are linked in as an input
to inform the setting of Basin-scale annual priorities.
As it is recognised that the Australian climate is sometimes subject to rapid and extreme
changes (as was seen in late 2016 when conditions switched from very dry to very wet),
environmental water holders plan for all resource availability conditions with regular check in
and review points in order to be able to adapt and respond flexibly.

Summary of recent water for the environment use in the Darling River:
•

•

In-line with the annual priorities outlined above, significant amounts of environmental water
have been used in recent years with the purpose of improving water quality and protecting
local native fish populations along the Darling River and the Great Darling Anabranch (noting
close collaboration across several water holders: the Commonwealth, NSW OEH and the joint
government managed Living Murray).
In 2016–17, around 120 gigalitres of water for the environment was delivered into the lower
Darling River to benefit local native fish populations, which were in poor health after
persistent drought conditions had reduced water quality and available habitat.
o The water delivered resulted in one of the largest Murray cod spawning events seen
in the last 20 years.
o The water was also delivered following a flushing flow from Water NSW to increase
efficiency of delivery and improve water quality.
o A further 25 gigalitres of water for the environment was delivered to the lower
Darling in 2017–18, to support juvenile Murray cod that were spawned the previous
year. This water allowed baseflows to be maintained through much of 2017-18 to
support habitat condition, food production and dispersal of young fish to refuge
waterholes.
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•

•

•

•

In 2017, around 100 GL of water for the environment was delivered out of Lake Cawndilla by
the Commonwealth to help a large number of golden perch and other native fish species
move to other parts of the river system after becoming trapped in the storage. The water
also helped improve water quality and native fish health and habitat throughout the Great
Darling Anabranch.
Lake Cawndilla is disconnected from the rest of the Menindee Lakes. Any water held in Lake
Cawndilla will eventually evaporate and cannot be delivered into the segment of the Darling
River where the most recent fish kill has occurred.
Environmental water managers consulted with state government water resource managers,
the MDBA and landowners to confirm that releases would have minimal impact on water
stored in the upper Menindee Lakes. Water resource managers advised use of water for the
environment would not impact on the reliability of water supply for Broken Hill and
Menindee water users.
Upstream of Menindee Lakes, Commonwealth and NSW environmental water from Glenlyon
and Copeton dams was used in advance of the hot summer conditions of late 2018. In midApril 2018, the release of water from dams commenced to support native fish in the
northern rivers of the Basin. This water flowed down the Gwydir and Macintyre river systems
towards the Barwon-Darling River and monitoring of fish and habitat was undertaken. Over
the course of 3 months the 25-30 GL of environmental water travelled over 2,000km and was
protected from take by consumptive users. 7.5 GL of water passed Wilcannia, which
exceeded expectations. Some of this water reached Lake Wetherell (which is the upstream
lake in the Menindee Lakes system and includes part of the Darling River channel) and levels
in Lake Wetherell rose from mid-June to mid-July 2018.

Situation January 2019:
•

•

•

In the Lower Darling there is a small amount of environmental water remaining in Menindee,
but storage levels are too low and it cannot be accessed or used. Of the 17 gigalitres of active
storage in Menindee at the moment, around 13 gigalitres is environmental water and it is
will remain there to provide refuge to native fish over summer.
Planning and priorities for balancing ecological needs and risks across the southern Basin
have been actively discussed by the Southern Connected Basin Environmental Watering
Committee at regular intervals over the past two years. Advice from the Lower Darling
Technical Advisory Group (convened by NSW OEH) during mid-2017 favored keeping
environmental water in the lakes as a key refuge for fish in the region, and as of late 2017 it
was no longer able to be accessed as part of WaterNSW drought management of the lakes.
Above Menindee there has been very low or no river flows for months down the BarwonDarling. Some waterholes are disconnected and small waterholes are drying out with red and
amber alerts for Blue Green Algae levels. No fishkills have been reported yet, but there is an
increasing likelihood with hot conditions and as waterholes continue to dry.

How management agencies are responding:
•

The Lower Darling River Technical Advisory Group, chaired by NSW Office of Environment
and Heritage have been meeting weekly in January 2019 to discuss the current situation and
possible future plans downstream of Menindee. The NSW Office of Environment and
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•

•

Heritage hosts regular Technical Advisory Group (TAG) meetings, in at risk river systems, for
information sharing and to coordinate activities amongst agencies.
On 14 January, the Lower Darling TAG teleconference noted that small releases are now
coming from Lake Wetherell mainly to provide approx. 50ML/d over Weir 32 in support of
Stock and Domestic users that are not located within the weir pool of the new blockbanks.
Currently Water NSW aim to continue these 50ML/d releases until end of January.
Management options in the region are now largely limited to aeration to provide localized
relief at key location and planning for a return to wetter conditions. There is no water to add
and fish are too stressed at Weir 32 to move them. Moving fish to hatcheries or other river
areas is typically only considered for threatened fish species at risk that have highly localized
and fragmented distributions, which is not the case in the Lower Darling.

Solar powered aerator unit at Karoola, downstream of Menindee (courtesy NSW DPI Fisheries).
Bubbles aerating the water can be seen just to the left of the solar panel array.

•

•

•

Note there are still native fish surviving throughout the region. It is thought that there is still
a significant refuge for native fish further upstream of the area of the worst fish deaths.
Other waterholes will be acting as refuges for native fish within the region.
Environmental water holders and river managers are planning how best to restart the river
when rain and flows return, including the potential to protect the first flush of water from
being taken. This includes weekly meetings between WaterNSW, NSW OEH, Fisheries and the
Commonwealth Environmental Water Office to discuss river operations in the Northern
systems with a view to managing the risks to native fish that drought operations entails.
Commonwealth Environmental water holders and NSW OEH are also looking into the
possibility of being able to replenish waterholes along the Barwon-Darling in autumn using
environmental water from the Gwydir (Mehi) and Border Rivers. The feasibility and
needs/risks across all the rivers of the Northern Basin are currently being weighed up with
the needs of keeping some water for next year should dry conditions continue.
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Case study 3: Mannus Creek—Relocation of fish
When adding water to improve water quality and protect core refuge habitats is not an option,
relocating fish to other healthier habitat areas or temporary holding facilities is being considered for
threatened fish populations.

https://www.abc.net.au/news/rural/2017-05-31/researchers-and-macquarie-perch/8575726

Situation before January 2019:
•
•

•
•

Mannus Creek is a small creek system in the Upper Murray catchment near Tumbarumba.
It is significant as it provides habitat for a remnant population of a threatened native fish.
Macquarie perch is listed as an endangered species under state and Commonwealth
legislation.
This is the only surviving population of Macquarie perch in the NSW Murray upper
catchment, a species that was one prevalent through the Upper Murray catchment.
After a survey of population condition in 2017, work has been underway by NSW DPI, Charles
Sturt University and NSW Local Land Services on a plan to replicate the habitat and
conditions that are sustaining the group of fish, at other points in the creek and river system.

Situation January 2019:
•

Low rainfall has resulted in low streamflows into this creek system.
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•
•

Mannus creek is currently experiencing low water levels, high blue-green algal levels, and hot
temperatures.
Endangered remnant Macquarie perch population are at risk from fragmented and
deteriorating refuge habitat conditions.

How management agencies are responding:
•
•
•

An incident action plan has been developed by NSW DPI (Fisheries) to consider translocation
of some fish to Narrandera Fisheries Centre as a genetic safety net until conditions improve.
The biosecurity risk of moving fish has been assessed and approvals are now in place for the
rescue operation to proceed if needed.
Close monitoring of conditions are now underway. NSW DPI are undertaking regular field
inspections to keep track of environmental conditions and the relative stress of the remnant
population of Macquarie perch.
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Case study 4: Lake Keepit —Use of technology to

add oxygen to the water

Aeration, has the potential to provide small localised refuges for native fish in the worst affected
areas. Using bubblers to create refuge pockets with higher oxygen levels can help keep fish alive in
areas where there adding water is not an option. NSW has identified a number of priority areas
where they are going to trial aeration technology.

Solar powered aerator operating at Lake Keepit (courtesy NSW DPI Fisheries).
Bubbles aerating the water can be seen near the white buoys.

Situation before January 2019:
•
•
•

•

An environmental flow event was undertaken to replenish waterholes downstream of Wee
Waa on the Namoi River between November 2018 and January 2019.
There has been very little rainfall in the Namoi catchment and minimal flows into the Lake
Keepit water storage.
Lake Keepit water storage is under the operation of a drought management strategy which
means Water NSW will only release water to satisfy stock and domestic, town water supplies
and high security licence holders.
The last time the storage dropped to critical levels was in February 2007 when levels were at
1.8 per cent.

Situation January 2019:
•

Lake Keepit water storage levels are very low (0.4%, 9,000 ML) with no water releases
currently possible.
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•
•

A small fish kill was reported in early January (<10), but there is the potential for further
deaths due to low dissolved oxygen levels as the lake level drops and hot weather continues.
There is very limited environmental water available to add to improve river conditions (0.55
GL in Namoi storages). Commonwealth and state environmental water has already been
planned and used to top up and refresh the river in advance of the worst of summer.

How management agencies are responding:
•
•
•

•

NSW DPI is trialling aerator technology to increase the amount of oxygen at key areas (noting
currently only effective for very small areas – about the size of a tennis court).
Two solar aerators purchased by NSW DPI have arrived at Lake Keepit, with one deployed on
Friday 18 January and the other deployed on Monday 21 January 2019.
WaterNSW have also deployed a makeshift temporary ‘bubble pipeline’ (as of Wednesday 16
January). Results from monitoring before deployment of bubble pipeline indicates dissolved
oxygen levels below 4mg/L at a depth of approximately 1.4m and dissolved oxygen below
2mg/L at a depth of approximately 2.8m
NSW DPI are in the process establishing a technical advisory group to test and monitor the
effectiveness of new and modified aeration technologies.
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Appendix C: Status update for key
catchments at risk and actions
underway
Information compiled from government agency written and verbal updates as part of the meetings of
Basin officials called on 15 January and 22 January 2019.

Extreme
Lower Darling (Menindee to junction of Murray)
Situation:
•
•

•

•

Significant biodiversity risk, scale of recent fish deaths and poor water resource outlook.
Menindee Lake storages at very low levels (4%). Very low river flows downstream of
Menindee. Flow (@ weir 32) 73 ML/day. Red alert for Blue Green Algae levels. No water
available to flush through poor water quality. NSW has been operating the Menindee lakes
and Lower Darling to a drought management plan since December 2017.
Significant fish kill of hundreds of thousands of native fish over a 45km stretch of river. A fish
kill before Christmas and in early January (6 Jan). Multiple species and multiple size classes,
including Murray cod, Golden perch, Bony herring, Silver perch and some non-native carp.
Reports of more fish struggling on the surface and further kills possible with forecast hot
weather. Deaths suspected to be caused by low dissolved oxygen levels triggered by a sudden
drop in temperature that disrupted an existing algal bloom with mixing of low oxygen water
through the water column. Additional reports of stressed and drying individual Murray cod are
being reported on social media 17-18 Jan (around 10 fish).
Human water needs – Four block banks have been constructed to provide water for stock and
domestic needs and secondarily to create refuge pools downstream of Menindee. The pipeline
to make sure there is water for Broken Hill, sourced from the Murray, is nearing completion
(targeting end of January).

Limitations:
•

•

Add water – No. Water levels in Menindee storage are too low. There is a small amount of
environmental water remaining in Menindee, but storage levels are too low and it can’t be
accessed or used. Of the 17 GL of active storage in Menindee at the moment, 13 GL is
environmental water.
Contextual note – Of the 48.3 GL allocation of water to Living Murray entitlements in 2017-18:
most was delivered to maintain baseflows and to connect Lower Darling river channel habitats
(23 GL + 2 GL of Commonwealth environmental water); some was traded out (15.7 GL in
October 2017) for use at priority environmental sites elsewhere in the Murray to support
environmental outcomes across the southern Basin; and some environmental water was kept
in Menindee Lakes to provide refuge to native fish over summer (9.5 GL).
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• Planning and priorities for balancing ecological needs and risks across the southern Basin were
actively discussed by the Southern Connected Basin Environmental Watering Committee at
regular intervals over the past two years. Advice from the Lower Darling Technical Advisory
Group (convened by NSW OEH) during mid-2017 favoured keeping the water in the lakes, and
as of late 2017 it was no longer able to be accessed as part of WaterNSW drought
management of the lakes.
• Move fish – No. Fish are too stressed at Weir 32. Catching and moving them would likely kill
them. Moving fish to hatcheries or other river areas is typically only considered for threatened
fish species at risk that have highly localized and fragmented distributions.
Note there are still fish surviving throughout the region. It is thought that there is still a
significant refuge of native fish further upstream. Fish have aggregated about 2km upstream
against a barrier, they can’t move further upstream, but there hasn’t been a kill yet. Other
waterholes will be acting as refuges for native fish within the region.
Actions:
•

•

•

•
•

Add water – In future, not possible now. Environmental water holders and river managers
are discussing about how best to restart the river when rain and flows return, including the
potential to protect the first flush of water from being taken. Lower Darling River Technical
Advisory Group, chaired by NSW OEH have been meeting weekly in January 2019 to discuss
the current situation and possible future plans. On 14 January, the teleconference noted that
small releases are now coming from Lake Wetherell mainly to provide approx. 50ML/d over
Weir 32 in support of stock and domestic users that are not located within the weir pool of
the new blockbanks. Currently Water NSW aim to continue these 50ML/d releases until end
of Jan. Lower Darling TAG will meet again Thursday 24 Jan.
Add air - Yes. Aerators being installed to increase the amount of oxygen at key areas
between Weir 32 and Ashvale (noting currently only effective for very small areas - about the
size of a tennis court). Four aerators were installed week of 17th January, one downstream of
the Menindee Main Weir, one above Weir 32 near Menindee Creek, one at Karoola Station
and one at Pooncarie by NSW DPI. Additional units will be deployed by Ozfish at Ashvale
station and Crown Lands have provided land owners consent for the aerators
Dissolved oxygen (DO) levels at Texas Downs site prior to installation on 18 Jan – surface
water 9-10 mg/L, 1m depth 4-5 mg/L and bottom 0.5-0.75 mg/L. DO levels at Pooncarie site
where algal bloom observed 6-7 mg/L, 1m depth 3-4 mg/L and bottom 0.25-0.5 mg/L
showing evidence of thermal stratification at depth.
Water NSW is exploring the potential to conduct some monitoring of water quality adjacent
to the two units near Menindee town, and potentially downstream of Weir 32 as well.
Lower Darling Technical Advisory Group led by OEH met 21/01/2019 and will meet again
24/01/2019– currently exploring additional options for regular water quality monitoring from
Weir 32 to Burtundy to begin ASAP. NSW Fisheries, MDBA and NSW OEH also assessing
resourcing and capacity to assist with WQ and ecological monitoring.
e.g. MDBA commenced procurement processes to support additional monitoring 21/01/2019
(joint government funded river health program) and is currently awaiting quotes from
potential suppliers. Scope, subject to refinement by the Lower Darling Technical Advisory
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•
•

•

•

Group, includes support and work to complement current water quality monitoring (Water
NSW and DPI monitoring) programs to:
o Undertake water quality (DO and other parameters as required) monitoring and
ecological observation of the Lower Darling at priority fish refuges between
Wentworth and Menindee (location and number of sites to be determined).
o 3-4 runs per week for 6 weeks (until the end Febuary) – during the critical summer
months. This may be front loaded with daily monitoring over the first week during
the forecast extreme high temperatures.
o Work with the local community/land holders to make regular river observations.
o And, if required: assess the effectiveness of the aerators on DO in the surrounding
water body; provide data to inform long-term monitoring requirements, native fish
recovery and future environmental water delivery (including resumptive river flows);
and deploy and download data from DO loggers.
Technology – Yes. NSW are establishing a technical advisory group to test and monitor the
effectiveness of new and modified aeration technologies.
Monitor - Yes. Identify/map key waterholes to protect as key refuges. Work out how long
waterholes will last if no more rain/inflows. Monitor water quality. A report on the fish kill
has been prepared by NSW Fisheries and is being reviewed. When the extreme heat passes,
NSW Fisheries intend to monitor fish in the weir 32 area versus the unaffected downstream
area to get a sense of the impact on the fish population and scale of the recovery required.
Human water needs – Yes. Essential Water advise town water supply switched to Copi
Hollow (not affected by fish kill) and activated carbon treatment in place. Trucked potable
water being supplied to residents not connected to town water who are reliant on river
water.
Fish kill clean up – Yes. Central Darling Shire Council (CDSC) engaged clean-up contractor
who was on-site and assessing 45 km of fish kill area for current and further fish kill clean-up
logistics/action. Financial support being provided by NSW DPI. As at 22 Jan, this initial
contract had finished and arrangements for further fish kill clean up in the Menindee
township area are being organised as a contingency measure.

Murray–Darling Basin Authority

Response to recent fish death events

31

High
Barwon-Darling
River Flows – Blue line represents 2018 flows, black line the average flow.

Situation:
•

•

Very low or no river flows for months. Some waterholes disconnected and small waterholes
drying out. Red and amber alerts for Blue Green Algae levels. No fishkills reported yet, but
increasing likelihood with hot conditions and as waterholes continue to dry.
Flow and water conditions in the Barwon:
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Mungindi - 0 ML/d from Jan 16, 2019 (potential flow to arrive soon from Border River
releases; water temperature 30 degrees
o Collarenebri - 0 ML/d effectively from July 2018 (190 days) apart from a very low and
short peak event in November 2018; water temperature 25 degrees; Amber algal
alert (Potentially Toxic Count (cells/mL): 18,890; Date Last Sampled: 9/1/2019)
o Dangar Bridge (Walgett) - 0 ML/d from July 2018 (181 days)
o Brewarrina - less than 10 ML/d from August 2018 (158 days); water temperature 30
degrees; Amber algal alert (Potentially Toxic Count (cells/mL): 11,360; Date Last
Sampled: 17/12/2018)
Flow and water conditions in the Darling
o Bourke - 0 ML/d from August 2018 (144 days); water temperature 32 degrees;
Amber algal alert (Potentially Toxic Count (cells/mL): 1,750; Date Last Sampled:
12/12/2018)
o Louth - 0 ML/d from August 2018 (160 days); water temperature 47 degrees; Red
algal alert (Potentially Toxic Count (cells/mL): 51,710; Date Last Sampled:
11/12/2018)
o Tilpa - 0 ML/d from September 2018 (136 days); water temperature 45 degrees
o Wilcannia - from October 2018 (87 days); water temperature 29 degrees; Red algal
alert (Potentially Toxic Count (cells/mL): 97,800; Date Last Sampled: 9/1/2019)
o Red alert algal bloom for Windamere Dam issued 17/01/2019
o

•

Limitations:
•

•

•

Add water now – No. No water available to flush through poor water quality. Limited water
available. Most of the river flow in this region is dependent on upstream rain, and there
hasn’t been much yet this summer. Limited to no environmental water available in the near
term. Further, turning over stratified waterholes during summer can reduce oxygen levels in
waterholes and cause greater risk to fish.
Note the significance of the recent Northern Basin Connectivity Event - releases of
Commonwealth and NSW environmental water from Glenlyon and Copeton dam. In midApril 2018, the release of water from dams commenced to support native fish in rivers of the
northern Murray-Darling Basin. This water flowed down the Gwydir and Macintyre river
systems towards the Barwon-Darling River. Monitoring of fish and habitat was undertaken.
Over the course of 3 months the 25-30 GL of water travelled over 2,000km. 7.5 GL of water
passed Wilcannia, which exceeded expectations. Some of this water reached Lake Wetherell
(which is the upstream lake in the Menindee Lakes system and includes part of the Darling
River channel). Lake Wetherell rose from mid-June to mid-July 2018.
Move fish – No. Could consider moving some fish, but the location is the issue. There is also
a biosecurity risk of moving fish that would need to be assessed.

Actions:
•
•

Add air – Not yet – but keeping a watching brief
Technology – Not yet – but keeping a watching brief
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•

•

•

Monitor – Yes. WaterNSW, NSW OEH, Fisheries and the Commonwealth Environmental
Water Office meet weekly to discuss river operations in the Northern systems with a view to
managing the risks to native fish that drought operations entails.
MDBA could use Sentinel satellite technology to remotely monitor remaining waterholes.
Also to help estimate their likely persistence time, so that NSW and the Commonwealth
Environmental Water Office can then identify which ones are the key refuges to prioritise. A
supplement to the analysis of northern Basin refuge waterhole mapping work that was
completed for the Barwon-Darling and lower Balonne as part of the Northern Basin Review
and the Barwon-Darling ecological needs and hydrology work.
Add water in future – Yes. Limited and not until autumn. Possibility of being able to
replenish waterholes in autumn using environmental water from the Gwydir (Mehi) and
Border Rivers. CEWO currently looking at feasibility and needs/risks across the Northern
Basin this year and next should dry conditions continue.

Namoi
River Flows – Blue line represents 2018 flows, black line the average flow.

Situation:
•
•
•

Lake Keepit water storage levels very low (0.4%, 9,000 ML) with no releases currently
possible. The last two years have seen the lowest inflows on record in the Namoi.
Small fish kill reported in early January (<10), but potential for further deaths with low
dissolved oxygen as lake level drops and hot weather.
Flow and water conditions in the Namoi;
o Gunnedah - 0 ML/d from January 2019 (14 days); water temperature 25 degrees
o Goangra - 3 ML/d; water temperature 33 degrees
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•

o u/s Walgett - 0 ML/d from April 2018 (291 days)
Flow and water conditions in the Peel:
o Chaffey Dam is at 37% (40,000 ML), with current releases of 186 ML/day
o u/s Paradise Weir - 91 ML/d; water temperature 29 degrees
o Carroll Gap - 3 ML/d

Limitations:
•

•

Add water – No. Very limited held environmental water available to add to improve river
conditions (0.55 GL in Namoi storages). Environmental water has already been used to top
up and refresh the river in advance of the worst of summer. A flow event was undertaken to
replenish waterholes downstream of Wee Waa November 2018 to January 2019.
Move Fish – No. Fish are too stressed to be moved from Lake Keepit.

Actions:
•

•
•

Add air - Yes. 2 Aerators to increase the amount of oxygen at key areas (noting currently only
effective for very small areas – about the size of a tennis court). Two solar aerators
purchased by NSW DPI arrived at Keepit, with one deployed on Friday Jan 18 and the other
deployed on Monday Jan 21.
WaterNSW have also deployed a makeshift temporary ‘bubble pipeline’ (as of Jan 16), which
will complement future deployment of aeration devices. Results from monitoring before
deployment of bubble pipeline indicates dissolved oxygen levels below 4mg/L at a depth of
approx 1.4m and dissolved oxygen below 2mg/L at a depth of approximately 2.8m
Technology – Yes. NSW are establishing a technical advisory group to test and monitor the
effectiveness of new and modified technologies.
Monitor – Yes. Algae monitoring ongoing, and option to increase frequency from monthly to
weekly has been activated 20 January. WaterNSW, NSW OEH, Fisheries and the
Commonwealth Environmental Water Office meet weekly to discuss river operations in the
Northern systems with a view to managing the risks to native fish that drought operations
entails.

Lower Murrumbidgee (Hay to Balranald)
Situation:
•

•

Low river flows in the lower catchment, but still flowing. Red and amber alerts for Blue Green
Algae levels. Unconfirmed reports of 4 dead Golden perch in Redbank weir just before
Christmas and a small number of dead fish in the Balranald Weir reported 9 January 2019.
Low water levels, dropping oxygen, and hot weather could continue stressful conditions and
trigger a fish kill.
Note report of fish kill in Billabong Creek made at 7am on Jan 20 with 24 fish observed dead,
including 20 Golden perch and 4 Murray cod. Billabong Creek is drying into a series of
disconnected pools. Follow up NSW DPI inspection on Jan 21 identified a further 4 Golden
Perch and 1 Murray Cod dead taking the total to 29 fish. Investigation continuing by DPI
Fisheries, but suspected cause is low dissolved oxygen (DO) and water stratification. DO
recorded at 0 mg/L at depths of 1 metre.
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Actions:
•

•

•

•

•

•

Add water – Yes, but limited. Environmental water agencies agreed to small parcels of
environmental water to be diverted to the lower river in an attempt to provide some relief
during the mid-January heat wave. Has been successful so far. 1 GL of NSW OEH
environmental water was diverted from its original Yanga Lake destination (for habitat for
golden perch juveniles that bred last year). Water reached Balranald from 16 January and
peaked on 17 January for an initial 4 to 5 days of elevated baseflow relief.
Water NSW algae technical group met Thursday 10 Jan and re-convened 21 Jan 2019 to
review options. The trial flow appears to have initially pushed more anoxic water out of the
bottom of Red Bank weir pool. However, Water NSW data also suggests further downstream
dissolved oxygen levels at Balranald improved with arrival of this water - the oxygen levels in
the water were higher than they have been all month. Monitoring of water quality is
ongoing.
Planning and implementation of a second more prolonged environmental watering event is
now underway, while noting that the travel time for water to reach the lower Murrumbidgee
from headwater storages is 20-25 days. The Murrumbidgee Technical Advisory Group met
Wed 23 January to discuss the planning of the watering event that is intended to deliver
elevated baseflows through the worst of the summer months. Environmental water would
be delivered through to March, and use around 26 GL of environmental water coordinated
across three environmental water holders. CEWO-OEH-and the joint-government owned
Living Murray are all involved. The watering event will start on 27 January, with OEH placing
orders for the Environmental Water Allocation component on Wed 23 January (5 GL). Once
estimation of losses and approach to the protection of environmental water from reregulation when it enters the Murray are confirmed with NSW DPI, water order are expected
to be placed for Commonwealth (5-6 GL) and jointly managed Living Murray environmental
water (16 GL). Draft water orders have been developed and will be submitted event after
advice from NSW DPI on their considerations and assessment of the environmental watering
event.
Additional water quality data will be collected from 21 January onwards, with loggers
deployed and CSU and OEH staff will be out taking some spot readings, particularly between
RedBank and Balranald. Risks of the elevated baseflows destratifying the water column and
bringing low oxygen water to the surface, or pushing low water quality water further
downstream, are being monitored and assessed.
Some limited opportunity to change river operations if needed e.g. exploring possibility of
dropping weir pools to make more flowing conditions to break up the algal blooms that like
still waters.
Monitor – Yes. Dissolved oxygen and blue green algae – ongoing monitoring. Water NSW
algae technical group met Thursday 10 Jan and will reconvene this week to review options.
For the Billabong Creek fishkill, NSW DPI, field inspections are continuing. E.g. Inspection and
water quality monitoring undertaken Jan 20, 2019. Follow up inspection on Jan 21, 2019
undertaken from Culcairn to Walbundrie, where it appeared that a few extra fish had died
since first inspection, with 4 additional Golden Perch and 1 Murray Cod floating in the
stagnant water. A total of 5 other sites between Culcairn and Walbundrie were inspected.
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•
•

Whilst no other fish kills were observed, the Billabong Creek has ceased to flow upstream of
Morgans lookout and is at risk of further fish kills.
Technology – Not yet. Have some environmental water and options to adjust river
operations before this needs to be considered. A watchpoint
Move fish – No. Although conditions are stressful, not yet being considered. A watchpoint.

Mannus Creek (small creek in Upper Murray catchment)
Situation:
•

Algal red alert, low water levels, hot temperatures. Remnant population of a highly
threatened native fish, Macquarie perch, at risk from deteriorating creek conditions.

Actions:
•

•

Move fish – possible to likely. Macquarie perch is a freshwater fish listed as an endangered
species under state and Commonwealth legislation. An incident action plan has been
developed by NSW DPI and considers potential translocation of some fish to Narrandera
Fisheries Centre as a genetic safety net until conditions improve. Assessed biosecurity risk
and approvals are now in place for the rescue operation to proceed if needed.
Monitor – yes. Field inspections by NSW DPI to keep track of environmental conditions and
relative stress of remnant population of Macquarie perch.

Moderate
Macquarie
River Flows – Blue line represents 2018 flows, black line the average flow.

Situation:
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•
•

•

•
•
•
•

•

•

•

Burrendong Dam is currently at 11% (156,541 ML)
A NSW Government s324 order is in place for the Macquarie valley, temporarily quarantining
30% of all carryover water available (NSW drought measure). The focus will be on supporting
critical human water needs after February 2019. Inflows over the past two years are the
lowest flows on record, and further only half of what was previously the lowest flow on
record.
There is currently 1000 ML of environmental water allocation available, but given the s324
order is largely not available until significant inflows into the storage return. (800 ML of
Commonwealth and 200 ML of NSW OEH environmental water, while noting s324 quarantine
of carryover applies equally to all water holders).
The 30% of suspended carry-over account water (65 GL) will not be available until there are
significant inflows into Burrendong.
32GL of translucent water may become available only if triggers are met from March
onwards and the environmental water advisory group seek approval to access from DOIW
With no rainfall over the next few months, it is likely that sections of the Macquarie River will
be subject to staged cease to flows.
Critical cod breeding areas and habitat strongholds for other threatened and recreationally
important species are primarily located in Zones 1 & 2 (Burrendong to GinGin and Gin Gin to
Warren WaterNSW weir)
The upper Macquarie River and some tributaries received a fresh from a recent rainfall event
which has replenished refugia. Large amounts of organic debris flushed from these systems
caused a kill at Mookerawa Park in Lake Burrendong and there may be other localised kills
that have not yet been reported.
Windamere storage is 36% (133,673 ML). Translucent flow provisions are still available in
Windamere when storage remains above 110,000 ML and other triggers are met in the
Cudgegong. Red alert algal bloom for Windamere Dam issued 17/01/2019. Bulk Water
Transfers are currently underway from Windamere to Burrendong to fill irrigation orders for
the season.
Fish kill reported at Lake Burrendong. Over 1000 dead fish observed, mainly hundreds of
Common carp, Redfin perch, and around 12 native fish. Cause is likely recent localised storm
activity that produced a flow event over the weekend that also contributed a significant
amount of organic debris (turbid water and organic material washed into the dam). Flows
peaked at >8000 ML with many of the tributaries upstream being activated after a long
period of zero flow. Organic debris was mobilised resulting in a sudden reduction in dissolved
oxygen levels when the organic debris started to decompose.

Limitations:
•

Add water – No. No access to held environmental water – Access to carryover water limited
(quarantine s324 rules in place due to very low storage inflows), and no allocations this year,
the same as all other water users.

Actions:
•

Monitor – Yes. Fish kill investigation report completed by DPI Fisheries. DPI Fisheries are in
discussions with OEH to prioritise the use of remaining allocation to replenish fish refugia at
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strategic locations across the valley where possible.
WaterNSW, NSW OEH, Fisheries and the Commonwealth Environmental Water Office meet
weekly to discuss river operations in the Northern systems with a view to managing the risks
to native fish that drought operations entails.

Coorong Lower Lakes and Murray mouth:
•
•
•
•

Currently receiving environmental water with flow over the barrages ~1200 ML/day. Flow is
the key intervention option to minimise the increasing water quality risks.
Salinity is the main water quality issue being monitored. Lower Lakes Salinity at Milang is
below, but approaching, the Basin Plan WQSMP target of 1,000 EC.
Fish kill events often occur in the Coorong North Lagoon and keeping a close eye on
conditions.
Unconfirmed red algal outbreak at the moment in the Coorong North lagoon.

Lachlan – Belubula and unregulated
•
•
•

•
•

Belubula - Carcoar Dam is currently at 38% (14,029 ML)
Planned environmental water provision for the Belubula is an end-of-system flow target at
Helensholme gauge which is 10 ML/day, but this is proving difficult to achieve.
During hot, dry conditions and low to zero flow, fish in sections of the Belubula River are
highly vulnerable to fish kills, particularly below Lyndon gauge down to the confluence of the
Lachlan River.
DPI Fisheries recommends that a temporary flow target be set at Lyndon if the daily end of
system at Helensholme is not being met due to high transmission losses.
Unregulated Lachlan - With low rainfall being recorded over many parts of the valley, the
likelihood of localised fish kills occurring is HIGH, particularly during hot, dry spells and after
episodic rainfall events when accumulations of organic debris is mobilised into streams.

Currently tracking as expected
(within typical management tolerances)
Lachlan – regulated
•

•

•

Amber algal alerts issued 18/01/19 for Wyangala Dam Wall Station 1,Lake Cargelligo
Boatshed, Lachlan River at Booligal and Lachlan River at Corrong. Wyangala storage is
currently at 42% (506,966 ML)
Reasonable planned environmental water availability. The Water Sharing Plan includes 20GL
Water Quality Allowance (WQA) available annually from Wyangala Dam that may be used to
dilute algal blooms or mitigate other identified issues that may be harmful to native fish and
cause kills.
Lachlan Water Quality technical assessment group teleconference finalised ordering of
Water Quality Allowance on 17 January. Resolution - threshold target of 100 ML/day at
Booligal to buffer flow fluctuations and prevent stratification and reduce conditions
conducive to fish kills. Delivery strategy is to commence from 18 January and will continue to
end of March. Concurrence is needed from DOI Water and is being sought. Agencies in the
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•

•

interim have agreed to use the WQA proactively, with an order be placed until mid-March to
ensure a minimum flow of 50-70 ML/day target be met at Booligal gauge to buffer against
extreme temperatures and drops in flow that may cause fish to be stressed and vulnerable to
kills.
Broader range of crops being grown in the Lachlan than Border Rivers and Gwydir
(predominantly cotton). Means irrigation orders likely to continue and reduction in river
flows won’t be as dramatic in the regulated Lachlan.
A small natural fresh in the system as a result of a storm in December is currently providing a
‘run-of-river’ small fresh down the lower Lachlan. This event was underwritten by the
Lachlan Environmental Water Allowance from Wyangala Dam, is embargoed from extraction
and totalled ~8 GL. The event will maintain flows in excess of 70 ML/day at Booligal until the
start of February.

River Murray (excl Coorong) and Victorian tributaries
•
•
•

•
•
•

•
•

•

•

•

Sizeable allocations of environmental water available in the Goulburn and Murray.
Also, significant operational flows through the system to meet summer irrigation demands.
Prioritising pulses of environmental water along the River Murray channel and to provide
connectivity between the lower lakes and the Coorong. In part to stimulate fish movement
and breeding. Post-irrigation season, environmental water may be required to maintain
minimum flows in the Murray and Goulburn to maintain fish habitat.
Environmental water is also available to be used to reach key areas of habitat in the EdwardWakool, Gunbower, Campaspe and lower Broken Creek if needed.
There are sufficient volumes of carryover water being planned to make sure environmental
water is available to be used next year.
Water has been used to top up several significant areas along the Murray this spring,
including Gunbower wetlands and forest and some wetlands and creek systems of the
Chowilla floodplain. Emerging monitoring results are showing a strong positive ecological
response to areas of the landscape that received water.
There are Blue-green algal alerts on the River Murray near Mildura, but flows are currently
good.
Isolated incidents of low dissolved oxygen in Barmah-Millewa forest but monitoring closely.
Not considered a major risk at this stage. Expected as part of drawdown off the floodplain,
but as water is returning to the river, water quality is okay.
There is Blue Green Algae, but not at alert levels, (and low DO level, drop to ~3 mg/L) in the
Lower Broken Creek’s low flowing weir pools, however, reasonably consistent flows
(irrigation delivery) of around 220-300 ML/day should hold BGA to reasonable levels.
A watch is being kept on known Northern Victorian ‘hot spots’ and events that could cause
rapid DO declines. There are low flows in the upper tributaries of the Goulburn-Broken and
some risks from storm events causing water quality incidents.
Reports of discoloured water in Yanco Creek near Morundah, Edward-Wakool region, started
being reported on 18 January 2019 and are being investigated by NSW OEH, Fisheries NSW
and Water NSW. There's no evidence of dead fish but the water is highly discoloured from
falling leaves (River red gum heat/drought response) and relatively low flow rates in that
section. NSW agencies are working to start dissolved oxygen monitoring and not to reduce
escape inputs from Coleambally (~30 ML/day) and Murray Irrigation (~300ML/day) further
downstream without considering potential water quality/fish impacts.
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•

•

In the ACT there have been high bacteria levels in the Murrumbidgee but no fish kills.
Releases are following the environmental water guidelines and water storages are currently
at 65%. The main water quality issue for the ACT is high Blue Green Algal levels in one of the
urban lakes, Lake Tuggeranong.
There has been a fishkill of 200 carp at Richardsons Lagoon in Northern Victoria, but this was
part of a planned and managed drawdown of the lagoon by North Central Catchment
Management Authority.

Managing water quality along the Murray
•

•

•

•

•

•

Flows along the river are currently as high as they can be given overall operating constraints
(around 8,000 ML/day at Euston), this includes about 2-3,000 ML/day from the Goulburn
(Goulburn IVT delivery). These higher flow rates are expected to be helping to mitigate algal
blooms along the Murray main stem to some extent.
Based on current science & knowledge, drawing down weir pools is another river
management option being looked at in terms of its potential to further increase the speed of
flows and therefore break up the algal blooms. (Rationale - the same volume of water carried
over a smaller cross-sectional area has higher velocity.)
A plan to do this is already in place for Weir pools 7 & 8 to be drawn down over summer and
autumn 2019 (Lock 7 is currently 10 cm below full supply level and Lock 8 is currently 50 cm
below full supply level). Both weir pools are planned to be further drawn down unless a
situation arises where it is necessary to change this plan e.g. to manage shortfall risk). This
plan was developed by Victoria, NSW, South Australia and the Commonwealth through the
‘Weir pools Sub-Group’ of the Southern Connected Basin Environmental Watering
Committee (MDBA provides the secretariat and support function for this committee).
Further to this, MDBA River Operations is investigating the feasibility of periodically drawing
down other weir pools for short durations as a way of making the water in those weir pools
more turbulent and discouraging the algae.
Given the role some weir pools are playing in helping manage supply shortfall risk, it may not
be possible to use all weir pools in this way during 2019 or even beyond. MDBA also
recognises that a number of people are reliant on particular weir pools (e.g. Locks 9 & 10) as
a water source and the effects of any short term fluctuation in pool level as a mitigation
measure might affect access. This strategy would therefore be carefully considered by the
relevant authorities before anything is done. Discussions are underway, however to
investigate what might be possible with other weir pools in the future.
It is also noted that this year the water in the Murray would be quite clear because the water
is coming mainly from Dartmouth and Hume Dams and this may be favouring algal growth in
places (the clearer the water the better the conditions for algal growth). The naturally turbid
waters of the Darling River act to increase the turbidity of the Murray downstream of the
Darling junction in years when the Darling is contributing to the flow downstream of
Wentworth (not this year).

Gwydir
River Flows – Blue line represents 2018 flows, black line the average flow.
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Situation:
•

•
•
•

•

•

•

•

Low river flows and water levels generally. Irrigation deliveries for certain crop needs will likely
shut down in February, which could result in a rapid drop in river flows. Issues could develop in
lower reaches of the catchment over summer and autumn, such as in the lower reaches of the
Mehi River.
Copeton Dam is at 13% (202,000 ML), with current releases of 1,677 ML/day.
Operationally river management is expected to run as normal until July, but drought plans have
been prepared by Water NSW and could be implemented post July 2019.
Flow and water conditions in the Gwydir
o Yarraman Bridge - 496 ML/day; water temperature 30 degrees
o Millewa - 34 ML/day
Flow and water conditions in the Gingham
o Teralba - 186 ML/day
o Gingham Bridge - 0 ML/d from November 2018 (55 days)
Flow and water conditions in the Carole/Gill Gil
o d/s regulator - 184 ML/day
o Weemalah - 135 ML/day
o Galloway - 10 ML/day
Flow and water conditions in the Moomin
o Combadello - 340 ML/day
o Alma Bridge - 318 ML/day
Flow and water conditions in the Mehi
o d/s Tareelaroi - 588 ML/day
o near Collarenebri - 0 ML/d effectively from July 2018 (190 days) apart from a low and
short flow event in October 2018

Actions:
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•

•

Add water – Yes, but limited. NSW OEH and the CEWO are currently finishing three
environmental watering events in the Gwydir. Could consider additional autumn watering to get
water to the Barwon, but this reduces options for use of water next year (not ‘no regret’).
Monitor – Yes. WaterNSW, NSW OEH, Fisheries and the Commonwealth Environmental Water
Office meet weekly to discuss river operations in the Northern systems with a view to managing
the risks to native fish that drought operations entails.

Border Rivers
•

•

•

•

•

Flows not as limited as catchments further downstream in NSW. However, Irrigation deliveries
for certain crop needs will shut down in February which will likely result in a rapid drop in river
flows.
A fishkill was reported at Lake Inverell on MacIntyre River on 21 January. Thousands of small fish
observed dead (species TBC). Investigation continuing by DPI Fisheries, but suspected cause is
low dissolved oxygen (DO) and water stratification turnover. DO recorded at 2.5 mg/L.
Add water – Yes, but limited. Portfolio management plans for environmental water use by the
CEWO are in place. CEWO has around 6 GL of allocations in the Border Rivers. Could consider
additional autumn watering to get water to the Barwon, but this reduces options for use of
water next year (not ‘no regret’).
Monitor – Yes. WaterNSW, NSW OEH, Fisheries and the Commonwealth Environmental Water
Office meet weekly to discuss river operations in the Northern systems with a view to managing
the risks to native fish that drought operations entails.
NSW DPI fishkill inspection and water quality monitoring undertaken Jan 21 2019 and liaison
with Inverell Shire Council who manage Lake Inverell.

Condamine
River Flows – Blue line represents 2018 flows, black line the average flow.

•

The Condamine has extremely low inflows compared to average and water storages are at
risk of blue green algal blooms as well as fishkills.
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•

•

Although there has been localized rainfall, with the catchment so dry there hasn’t been much
runoff and the recent rain didn’t fill Beardmore dam. A small stock and domestic flow only
reached the bifurcation weirs.
Limited options available to actively manage current conditions in the Condamine, relying
instead on environmental water rules, such as rules to protect the first flush when rains and
inflows return.
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Appendix D: Operation of Menindee
Lakes
Overview of Menindee Lakes operations
The lakes are situated in a semi-arid area, and are shallow with a large surface area. In most years
they lose the equivalent of one Sydney Harbour of water to evaporation.
The total storage volume of Menindee Lakes at full supply level is 1,731 GL, with an ability to
surcharge the lakes after seasonal inflows to a volume of 2,050 GL.
Menindee Lakes is estimated on average to lose 426 GL a year to evaporation, and up to 700 GL a
year when the lakes are full.
WaterNSW manage the Menindee Lakes System. The MDBA can access water in the lakes when
they rise above 640 GL, and until the lakes drop below 480 GL.
Water accessed by the MDBA is on behalf of the joint governments of South Australia, Victoria and
New South Wales and used to support entitlements and system demands in the River Murray.
Under the management of the MDBA, decisions to release water from the Menindee Lakes also
take into account important environmental factors such as native fish breeding and movement,
along with the needs of the local community.
When operating the Menindee Lakes system river operators consider all the available information
and possible scenarios when making decisions—it’s not just about orders and numbers, the
community and environment are also key considerations.
Menindee Lakes are currently critically low due to the absence of any significant rainfall in 2017-18
and the high evaporation rates at Menindee.
Since December 2016, when the Menindee Lakes storage last peaked, there has been
approximately 140 GL of inflow (measured at Wilcannia gauge).
Over the past six years, governments have been keeping as much water as possible in the upper
lakes of Lakes Wetherell and Lake Pamamaroo.
The upper lakes primarily supply water to the local community and Broken Hill. With low inflows,
the importance of keeping water in these upper lakes for community needs is increasing.

Further background information on the operations of the Menindee Lakes system since July 2016
available on the MDBA website.
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Appendix E: Native Fish
Management and Recovery Strategy
– draft outline
Healthy native fish communities need healthy rivers. Whilst native fish populations and communities
are undeniably in trouble, they have shown impressive resilience, and capacity to bounce back when
the right conditions and opportunities are present.
This is a draft strategy aiming to support native fish recovery across the Basin and getting
communities and scientists directly involved in restoring waterways by ‘learning through doing’ and
very importantly, measuring the changes.
This Native Fish Management and Recovery Strategy (NFMRS) draft outline has been developed for
an assumed $5 million two-year strategy.
A scoping and development phase occurring between February 2019 and June 2019, and initial
implementation over two years between July 2019 and June 2021. The scoping and development of
the strategy will be informed by the findings of the Independent panel assessment of the 2018-19
fish deaths in the Lower Darling.
The strategy must be developed with the direct engagement of local communities, Traditional
Owners, and scientists, all inputting to the identification of priority actions and shaping delivery of
the strategy. The strategy also must supplement, not replace, actions already being taken by states
and other strategies in place for improving water quality and native fish habitats under existing
initiatives.
The draft NFMRS comprises six themes:
Managing for fish death risk
1) Emergency management and critical incident responses
Managing for healthy native fish populations
2)
3)
4)
5)
6)

Facilitate native fish recovery
Connecting with communities
Protect and manage native fish and critical fish habitats
Water quality and fish monitoring for adaptive management
Native fish and habitat research

The following table outlines some of the actions that are being considered under each of these
themes.
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To bring the table to life, one illustrative example of the types of actions being considered includes
strengthening the network of demonstration reaches around the Basin-theme 3. A demonstration
reach is a reach of river or area of wetland where different management interventions are used to
rehabilitate habitat for native fish and provide multiple benefits to the health of the river and wider
community (for example fixing in-stream and river bank habitat, improving water quality and
restoring migratory pathways). It is a coordinated approach to native fish rehabilitation on a large
scale. The model has already proven its effectiveness at seven sites in the Murray-Darling Basin over
a ten year period.
The demonstration reach approach recognises the importance of engaging and empowering the
community to create strong ownership and river stewardship through the development of
partnerships. Typically high profile reaches are selected–degraded but fixable–and where several
threats can be addressed. It is important for changes to be monitored over time by the stakeholders
and community members actively involved in learning by doing, to show what a difference
community, science and government partnerships can make.
The approach and results are proven, demonstrating what a difference coordinated on-ground action
can make. The Condamine River community partnership program is a clear example what a
difference this can make. Over the course of 10 years, this community-partnership program has
helped to increase Golden perch numbers by 1000%, Bony bream by 200%, and Eel-tailed catfish by
300%. The Hyrtl’s catfish also returned to this reach for the first time in 15 years. The Dwarf flatheaded gudgeon was also been found above a recently installed fishway, 100 kilometres beyond its
previously known range.
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Native Fish Management and Recovery
Strategy: six themes
Managing for fish death risk
Theme 1: Emergency management and critical incident responses
Objective: To learn from past and current events and develop management options for future
events
Potential actions:
• Review of past and current fish death events and management responses, including
consideration of results of the independent panel assessment of the 2018-19 fish deaths in
the Lower Darling
• Identify early warning requirements
• Identify improvements to fish death response planning and management
Managing for healthy native fish populations
Theme 2: Facilitate native fish recovery
Objective: To develop and implement a Basin-wide native fish recovery plan
Potential actions:
• Identify priority recovery actions as a result of fish deaths across the basin including the
findings of the independent panel assessment into the 2018-19 fish deaths in the Lower
Darling.
• Identify key locations and mechanisms to repopulate these locations and support basin
wide fish populations
• Support and enhance natural breeding and connect fish populations – link flows and flow
regime management with on-ground actions in key locations
• Set up new nursery habitats for key native fish species and reconnect young fish to the
river
• Boost threatened fish populations
• Reintroduce threatened fish to identified key sites
• Upscale breeding efforts for conservation stocking (particularly for small bodied species)
• Connect rivers to connect the fish - maximise water management outcomes for fish across
spatial scales - improving system-scale, multi-year and multi-species water planning and
delivery for fish
Theme 3: Connecting with communities
Objective: To support direct community and Traditional owner involvement in native fish recovery
Potential actions:
Strengthened Traditional Owner and Community involvement through, for a strengthened
network of ‘demonstration reaches’ for improving river health.
Actively partnering with community members to undertake a range of activities to bring back
native fish, including re-planting, re-snagging, fishway construction, fish monitoring and improving
water quality.
Theme 4: Protect and manage native fish and critical habitats
Objective: To protect and manage native fish and critical habitats
Potential actions:
• Identify critical habitats and actions to protect and manage these habitats (incl. native fish
population strongholds across the Basin)
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Identify and implement environmental flow strategies
Identify and prioritise other complementary measures that support native fish and
broader ecological outcomes
• Identify opportunities to reduce nutrient loads to support native fish habitats and refugia
across the basin
Theme 5: Water quality and fish monitoring for adaptive management
Objectives: Enhance Basin-wide water quality and fish monitoring for adaptive management
Potential actions:
• Conduct a stocktake of water quality and fish monitoring across the Basin
• Identify priority enhancements to current monitoring capacity
• Identify mechanisms to ensure this information is accessible for communities and agencies
Theme 6: Native fish and habitat research
Objective: Improve knowledge of native fish and habitat to improve fish outcomes
Potential actions:
• Refine knowledge of key fish habitats and management options to improve native fish
outcomes (particularly refuges, nursery and breeding habitats)
• Confirm key drought refuge sites and monitor performance of drought refuges and
identify options to improve these refuge habitats in the future
• Improve understanding of fish population dynamics
o sampling and analysis and research on key knowledge gaps
o include refinement and application of native fish population models to support
fish recovery and threatened fish reintroduction
• Re-examine low-flow requirements for native fish (including oxygen and temperature) and
analyse how well these are met under the current flow regime in the context of a changing
climate
• Analysis of the cultural, social and economic benefits of native fish
• Identify and explore improved and innovative technology to support all the initiatives in
this strategy.
Enablers
• NFMRS coordination group (incl. Basin states and water holders)
• NFMRS community of practice (incl. fish ecologists, water quality experts, river managers
and operators)
• NFMRS program management team
• NFMRS network of stakeholders including Traditional Owners
• Communications focused on linking in and supporting existing communication networks
• Assessment of the strategy performance
•
•

Key Dependencies
Achieving native fish outcomes with the NFMRS will partially depend on outcomes being delivered
through external programs – both within and beyond the Basin Plan framework. Key measures in the
Basin Plan include:
•

•

Maximising the benefits of environmental water through Environmental Management
Framework (including the Basin-wide environmental watering strategy, state long-term
watering plans and annual watering priorities)
Removing barriers to fish migration and improving environmental outcomes through
implementation of the northern basin toolkit including fish passage in the Barwon-Darling
and protection of environmental flows
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•
•
•
•
•
•

water resource planning
water quality management and monitoring
constraints relaxation
SDL adjustment mechanism projects
compliance
monitoring, evaluation and reporting.

The work of the NFMRS is likely to result in significant improvements and recommendations that
need to be pursued and implemented, therefore strong links to ensure policy adaptation and
improvement in operational arrangements will also be key to the success of the NFMRS.
Actions and programs outside of the Basin Plan are also likely to contribute to fish recovery –
leveraging and linking with these programs will boost fish outcomes from the NFMRS. Significant
gains for fish can be made from sensitively delivered operational water. Other important initiatives
for this strategy include water infrastructure improvements, the National Carp Control Plan
implementation, land use improvements (including mitigating land degradation), and other natural
resource and catchment management programs.

Next steps for the strategy
The next step in developing and shaping the NFMRS is to bring together native fish and water quality
experts, government agencies, and community and Traditional owner representatives to prioritise
actions and provide advice.
A workshop will be convened by MDBA before June 2019, after the findings and recommendations of
the Independent Science Review are available and able to be considered.
A preliminary report from the Independent Science Review panel is expected by 20 February 2019
and a final report by 31 March 2019.
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Office locations
Adelaide
Albury–Wodonga
Canberra
Goondiwindi
Toowoomba

mdba.gov.au

1800 230 067

engagement@mdba.gov.au

