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Executive Summary

The Centre for Ecosystem Science recommends that an ecologically sustainable vision be
developed for the Menindee Lakes system, incorporating restoration of those lakes in
Kinchega National Park, Lakes Menindee and Cawndilla. Further the vision should include
the sustainable management and protection of Baaka/ Lower Darling River, involving
traditional owners, Barkandji peoples and other Aboriginal groups with strong ties to the
river. This requires a focus on reinstating the flooding and drying patterns of the two lakes
for restoration and a move away from the historical focus on water efficiency and storage
for water use. Protection of flows to the Menindee Lakes is also of long-term importance to
ensure water quality and mitigate impacts on native fish populations. Decision making for
management needs to be underpinned using the best available science.

Centre for Ecosystem Science, UNSW Sydney

The Centre for Ecosystem Science (CES), UNSW Sydney, supports policies and management
of government, focused on improving effectiveness of biodiversity conservation and natural
resource management, founded on a strong evidence base. CES has a strong scientific track
record of research into the sustainable management of Menindee Lakes, including a series of
publications on ecology of Menindee Lakes as social-ecological systems and the factors
affecting their long-term sustainability.

There is a call for submissions in relation to the management of Menindee Lakes but none
of the material adequately provides options for management, nor is it clear how this review
relates to the review of the Basin Plan. The technical review (MDBA 2026) provides a
reasonably comprehensive analyses of the information available but has not rigorously
assessed the available science. It is essential that these concurrent reviews allow the public
to fully consider conflicting claims and views and to evaluate clearly framed policy
alternatives with stated consequences. We urge the Authority to present policy options for
Menindee, and those relating to the wider Basin, that are clearly articulated, compared, and
justified, prior to making its final recommendations to the Minister.

In the absence of good information on options for management or their costs and benefits,
we provide this submission which focuses on the clear needs for Menindee Lakes and
provides a vision to drive ecologically sustainable management of Menindee Lakes. We
reference the technical report as well as additional information that is available to the
public.

A. Vision and Governance

There is an explicit call for a “collective long-term vision for the Menindee Lakes” (MDBA
2026, p. 18). Unfortunately, no guidance or leadership has been provided by government,
including the Murray-Darling Basin Authority. A vision is fundamental to deciding on a
management strategy and most importantly one that must involve all stakeholders in the



community, including those local and downstream. An inclusive and effective envisioning
process needs to reflect critically on governance arrangements and management actions
enacted over long time scales and beyond the immediate locality of the issue of concern. In
this case, it is imperative that governments and stakeholders recognize the need to move
away from legacy management priorities and address the severe ecological and socio-
cultural impacts of a governance regime that has sacrificed the Baaka/Lower Darling to
satisfy both upstream and downstream demands for water (see MDB Royal Commission,
2019; Jackson and Head, 2020; Schultz, 2025). A broad socio-ecological perspective is
needed when analysing the problems facing Menindee, one that extends beyond the search
for a quick technical fix, and recognises the critical part that past political choices, programs
and policy regimes have played in the crisis now facing the lower Darling (see for example,
AAS 2019). This should also entail a reflection on the settler cultural values that have long
shaped how Menindee Lakes are treated by water managers, one of the most influential
being that the lakes ‘waste’ water (Jackosn and Head 2020).

It is clear that one vision has dominated the management of Menindee Lakes since they
were re-engineered in the 1950s - the management of water for consumptive use - and that
that vision has failed the region. For decades, the lakes have been managed under a
"storage-first" logic designed to provide South Australia with its annual 1850 GL
entitlement, as well as Broken Hill water supply and water for local irrigation. The regulatory
regime instituted under the guidance of this vision and the laws it has brought into
existence largely ignores the local people, including Traditional Owners, and the health of
the Baaka/Lower Darling River. Institutional and technological path dependencies have
favoured regions distant from Menindee (Jackson and Head 2020, Ford et al. 2023). Many of
the rules for managing the Menindee Lakes are still built around the efficient provision of
access of water to communities downstream, including the lower River Murray, and
upstream take has grown tremendously. The local community and the ecology of the
Menindee Lakes has seldom figured in making choices about water use or driving decisions
about sustainability of the lake and river system. This review must seek to overcome the
ecological harms and the inequities produced by past and current rules, laws and norms of
water use, sharing, and management

We argue the need for a succinct vision which would drive management; one that prioritises
the sustainability of the system and the quality of life of the people who relate to the Lakes
over their efficient delivery of water. We offer the following suggestion.

“Menindee Lakes are managed and restored as a living, resilient floodplain—lake system that
supports the cultural, and economic wellbeing of Traditional Owners and local communities
and sustains dependent ecosystems and their plants and animals. The Lakes may contribute
to basin-scale water security but not at the cost of local environmental integrity”.

Such a vision would clearly place priority on the importance of this significant ecosystem,
instead of making it more of an afterthought and subject to an efficiency program which



focuses on it as an offset, with little understanding of the importance of its ecology or social
relations (Ford et al. 2023).

Management needs to recognise Menindee Lakes as a naturally variable, boom-and-bust
system whose ecological productivity depends on alternating wetting and drying rather than
permanent storage. They are a complex social-ecological system, demanding more effective
collaborative governance not simply an engineered ‘water solution’. As the Academy of
Sciences Fish Kill Inquiry recommended, lake management needs to be guided by a
restoration vision, focused on adaptive and inclusive local management. The vision should
also incorporate Indigenous knowledge, values and responsibilities embedded in
governance, with explicit recognition that the health of Baaka/Darling River and the Lakes as
inseparable from cultural wellbeing. The Lakes support fish recruitment (notably golden
perch Macquaria ambigua), waterbird refugia and breeding, floodplain vegetation (lignum
Duma florentula, black box Eucalyptus largiflorens, river red gum E. camaldulensis), and
improved water quality through appropriate flow regimes.

There is considerable lack of trust locally and more broadly around the decision-making by
the Commonwealth and NSW governments on the future of Menindee Lakes (Ford et al.
2022; Australian Academy of Science 2019; Jackson and Head 2020; 2022). Experts and
decision-makers have sought to establish the technical, legal and physical means of
exchanging surface water between catchments and State jurisdictions in the absence of a
‘social licence’. Local people have sought information on major government decisions such
as SDLAM and been denied access to management assumptions and reasoning including
over critical issues such as rates of evaporation. On many occasions community members
have argued that managing the river system, including the Menindee Lakes, to maximise
efficiencies is in tension with ecological needs for water retention and more consistent flows
as well as community aspirations for access to water (e.g. Broken Hill pipeline, SDLAM water
supply project). It is our view that the Review must accept the widespread community
opposition ‘zombie infrastructure’ schemes that continue to cast a shadow over all
management discussions relating to Menindee. Any truly ‘fresh start’ to planning the
restoration effort will require that governments abandon their commitment to the
Menindee SDLAM scheme.

The Lakes need a transparent process for management decisions which are evidence-based
and locally grounded and serve to rebuild community trust eroded by past top-down,
infrastructure-driven approaches. Past failures were strongly linked to exclusion of
Indigenous and local voices from decision-making (Ford et al. 2022; 2023) and water sharing
arrangements that served the interests of other regions and industries over those of the
local region. For this reason, there must be equity in the representation of government
agency voices and expertise. Government management of Menindee Lakes has been
dominated by water agencies, primarily focused on saving and re-regulating water, with
little regard to ecological or cultural values. This is despite Menindee Lakes system taking up



more than a quarter of Kinchega National Park with wetlands (28% in extent; Kingsford et al.
2002). The New South Wales National Parks and Wildlife Service has had little opportunity
to influence water decision-making. In fact, this conservation agency can only take over
management of Lake Menindee and Lake Cawndilla when they are dry. This situation
directly avoids the NSW Government’s responsibilities for biodiversity, under the NSW
Biodiversity Conservation Act 2016. The NSW Water Management Act 2000 (NSW) overrides
the Biodiversity Conservation Act 2016 (NSW), when it comes to water, most significantly for
Menindee Lakes.

There is a need for a different governance process to inform governments in relation to
making difficult decisions and choices on the management of Menindee Lakes. Previous
processes have demonstrably failed the communities and the lakes ecosystem and a new
approach to collaborative management is urgently needed. Establishing a representative
stakeholder committee with agency to drive decision-making is highly desirable. This
committee would enable more emphasis on Barkandji cultural flow objectives and those of
other Traditional Owners and First Nations people, as well ecological objectives. This
requires a vision and explicit hierarchy of objectives which are linked to the vision. These
would embrace this social-ecological system and incorporate water, environmental, socio-
cultural objectives.

Such an approach likely requires policy and legislative change with dedicated environmental
and cultural objectives for Menindee, shifting from a predominantly volume-based
approach to focusing on social-ecological objectives, where the local community has agency
in decision making, planning and implementation. The Menindee Lakes system would
become primarily a Baaka/Darling social-ecological system to be restored for its ecological
and cultural health. The current dual system of governance over this shared water resource,
with authority rested with MDBA at a threshold of 640 GL and above (River Murray system)
and NSW below 480 GL does not adequately allow for long term restoration or climate
adaptation. Consideration will need to be given to devolving power to local community
organisations (e.g. Indigenous Rangers) and potentially the establishment of new structures
with resources and legal powers.

This approach of local adaptive management and governance will allow for servicing some
downstream needs but not before the ecological stability of the Menindee Lake ecosystems
are restored, focusing on Lakes Cawndilla and Menindee, with the upper lakes used as
storages. This approach could still allow for ‘storage’ releases from Lakes Menindee and
Cawndilla but with a focus on natural drying as the lakes become shallower. Releases would
then be prioritised based on multi-year planning for restoration of the lakes and the
Baaka/Lower Darling, reducing risks of fish kills and helping ensure climate resilience.
Inevitably such arrangements would need to be incorporated into Water Sharing Plans,
upstream and downstream, in NSW and co-ordinated across the Murray-Darling Basin, to
take account of the use of water downstream. These arrangements may also require re-



negotiation of the Murray-Darling Basin Agreement.
Recommendations

1. Australian Governments commission a just and independent governance process,
involving key groups of the community affected by management of Menindee Lakes
and government agencies (water, environment, fisheries), who can independently
provide recommendations to government on the future management of Menindee
Lakes.

2. This independent group be tasked with development of a vision which can drive the
future management of the Menindee Lakes, involving affected communities and the
Menindee Lakes environment.

3. Governance arrangements may require changes to legislation and agreements as
well as shifts in policies related to targets and protection of flows implemented
through Water Sharing Plans and Water Resource Plans.

4. Governments no longer pursue ‘efficiency’ of the Menindee Lakes as a water
storage, focusing on the social-ecological sustainability of the system.

B. Restoration of Menindee Lakes

We focus on four key issues most relevant to their management of Menindee Lakes:
restoration of the lake ecosystem; managing water quality; ensuring inflows and
management of flows under climate change.

i. Restoration of the lake ecosystem

The regulation of lakes as ‘re-regulating’ storages in the 1960s significantly degraded the
ecology of these freshwater lakes, disrupting the boom-and-bust cycle, typical of arid zone
lowland rivers and wetlands (Kingsford et al. 2004; 2017). For the Barkandji people, the
scheme, which was constructed without consultation or consent, led to the destruction and
desecration of their sacred river, impacting cultural practices, kinship relations with totemic
fish species, and spiritual wellbeing (Bates 2018, Ellis et al. 2022, Maloney et al. 2020).

Menindee Lakes would have received water, more often than not, when the Baaka/Darling
River overflowed (Ford et al. 2022; 2023). There would have been a mosaic of different
habitats, providing for a wide range of plants and animals. Before the construction of the
Main Weir and other regulatory structures as part of the Menindee Lakes Scheme, there
was extensive lignum, black box and river red gum across the lakes, which provided
ecologically complex habitat and resources for diverse organisms (Kingsford et al. 2002).
Lake Menindee was more heavily vegetated than Lake Cawndilla, a more open water lake.
Regulation of water at artificially high levels killed an estimated 13,800 ha of lignum and
8,700 ha of black box and simplified the ecology of the lakes (Kingsford et al. 2002). Thi
permanent inundation has probably also destroyed seed beds on the lake surfaces that



require dry phases to remain viable (Martin 2001, Pardoe and Martin 2002).

A comparison of Menindee Lakes to other large freshwater lakes with natural flooding
patterns showed that natural drying and wetting is the most productive for temporary
freshwater lakes (Kingsford et al. 2004). This means shifting emphasis of management at
Menindee Lakes from releases of water primarily to meet downstream demand to achieving
defined ecological outcomes in the Lakes and Lower Baaka/Darling River. This would protect
and restore ecosystems in Kinchega National Park and provide habitat for waterbirds and
native fish, including golden perch, for which Menindee Lakes is such an important breeding
and recruitment area (MDBA 2026).

It is likely that the focus would have to be on storage and water management in the
northern lakes, foregoing some water stored in Lakes Menindee and Cawndilla which be
allowed to transition through filling and drying regimes as naturally as possible. Further,
restoration of the lakes would undoubtedly improve their value for biodiversity such as for
waterbirds and help improve the local economy through attracting tourism.

ii. Managing water quality

There have been four major fish kills in the Lower Darling since the Summer of 2019/20
caused by poor water quality due to hypoxic cyanobacterial blooms (Australian Academy of
Science 2019, Vertessy et al. 2021, NSW Chief Scientist and Engineer 2023). All these reports
identified the same proximate and ultimate causes in relation to water quality. There are
clearly ongoing objectives which should focus on allowing fish movements up and down the
Baaka/Darling River. The ultimate causes of the problems relate to the ongoing
deterioration of flows in the river from extraction upstream, particularly the low and
medium flows (Academy of Science 2019, Sheldon et al. 2021, NSW Chief Scientist and
Engineer 2023). Flows in the Darling River have significantly reduced over time with river
regulation and extraction (Mallen-Cooper and Zampatti 2020).

Water quality can be incorporated as a high-level objective in an adaptive management
plan, helping drive explicit management responses recommended for mitigating future fish
kills (NSW Chief Scientist and Engineer 2023). This requires adequate flows through the
system. The Menindee Weir pool remains one of the more problematic issues. There is a
need to increase flow through the Lower Baaka/ Darling River and allow for native fish
movements. This long-term problem needs to be addressed. Eco-hydrological and hydraulic
knowledge obtained by Traditional Owners over centuries of building fish traps and weirs
presents a valuable source (Martin et al. 2023).



iii. Upstream flows
a. Protection of inflows

Restoring the integrity of inflows to the Menindee Lakes system is fundamentally the main
management issue. Once a predominantly flowing water system (the river flowed 92% of
the time, Mallen-Cooper and Zampatti 2020), the number of no flow days is continuing to
increase (Australian Academy of Science 2019). Surface water flows in the Baaka-Darling
River have declined, with more than half of this from increased water extractions (1981-
2020, Grafton et al. 2022). The development of floodplain harvesting in the tributary rivers
is of considerable concern and constantly impacting on the Menindee Lakes and Lower
Baaka/ Darling River (Academy of Science 2019, Brown et al. 2022). This inevitably degrades
the systems’ ecology and impacts on flows into Menindee Lakes. This is producing a system
which is unsustainable (Dula et al. 2024). A low-medium flow target within the Barwon-
Darling Water Sharing Plan and Water Resource Plan would need to be established.
Tributary plans (e.g. for the Macquarie, Border Rivers) would need to also have such a target
to ensure connectivity.

It is clear that inflows and other environmental agreements have not been met by upstream
State Governments through the Northern Basin Toolkit (Inspector-General of Water
Compliance 2026). These works and measures were substitute the 70 GL/ year of
environmental water returned for extraction from the Basin Plan. Such a decision has had
significant impacts on inflows to Menindee Lakes. Further, other ‘environmental measures’,
including reducing the reliance of Broken Hill on Menindee Lakes water through the building
of a pipeline from the River Murray (5500 million expense to taxpayers) and the buying of
Tandou water licences in 2017, has not delivered any measurable environmental benefits.

b. Protection of licenced environmental flows

Water to the Menindee Lake system is also contributed through held and planned
environmental water, managed from tributary catchments. Management of Menindee
Lakes should protect these connectivity flows through the Baaka/Darling River system and
then within the Menindee Lakes. This approach was trialled in 2024-25 (~50 GL delivered)
but requires formal legislative change to institutionalise such protection and shepherding
of environmental water. Once in Menindee Lakes, environmental water held by the states
or the Commonwealth government should not be socialised for use downstream but
protected for use in restoration of the Lake Menindee ecosystem or downstream
ecosystems.

Licenced environmental flow should be protected throughout the Northern Basin so that
they can flow through to the Baaka/ Darling River and contribute to water levels. Further,
the Environmental Water Allowance available for the lakes cannot be easily managed,
including with no legal availability when the lake levels reduce below the threshold of
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480GL and are under the control of the New South Wales Government.
C. Management of Menindee Weir pool

The problems of fish kills exacerbated by lack of flows are primarily centred on the
management of the Menindee Weir pool. If sufficient flow or fish passage cannot be
guaranteed, it may warrant consideration of removal of Weir 32 to ensure there is no large
areas of poor flow in the river.

C. Management of flows in the face of climate change

Climate change is increasingly impacting on the rivers of the Murray-Darling Basin (MDBA
2026), particularly through the increasingly high temperatures and increased evaporation
rates (Grafton et al. 2022). There is a need to plan for increased climate variability, longer
droughts and more intense heat, prioritising resilience over maximising short-term water
“savings” (MDBA 2026). This could be assisted by protecting inflows and ecosystem
restoration of Lakes Menindee and Lake Cawndilla.

Recommendations

1. Menindee Lakes be identified as a restoration project, following development of an
appropriate vision and implementation of adaptive management with relevant water
management, ecological and cultural management objectives.

2. Water quality should be a key management objective, with establishment of a low-
medium flow target at Menindee to ensure sufficient water for the river.

3. Inflows, particularly of low and medium flows need to be protected, with a
regulatory target in the water sharing and water resource plans, which will also be
an important climate change adaptation.

4. Environmental flow entitlements held by the states or the Commonwealth need to
be protected, increased (e.g. purchase of A class licences) and managed for the
environment, and not returned to a consumptive pool for extraction management
downstream.

5. A successful fishway needs to be operation on Main Weir to allow for native fish
passage.

6. Consider removal of Weir 32 if flows and fish passage cannot be adequately
managed.

D. Operational management of the Menindee Lakes

Government decision-making for the Menindee Lakes Governments has focused on
reducing natural flow variability, storing water and generally treating the Menindee Lakes as
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a ‘leaky dam’ to be constantly made more efficient, rather than a living ecosystem with
significant biodiversity and cultural values.

It is essential that the governance and decision-making for Menindee Lakes treats the
system more as an ecosystem of considerable importance and worthy of restoration, rather
than simply a water management system. This means also that decision-making for the
management of Menindee Lakes cannot propose solutions, such as the SDLAM project,
which clearly would have impacted the Menindee Lakes ecosystems for unclear
environmental benefits (Ford et al. 2023).

i Lake Menindee and Lake Cawndilla

A consistent proposed option is to reduce water levels and permanency in Lakes Menindee
and Cawndilla. The proposed ecosystem restoration would support this initiative. However,
it should mimic natural patterns of flooding and drying, primarily in the late drying phase,
while also allowing flows to be delivered from the lakes. This should be modelled to ensure
that these can be provided reasonably frequently, even if managed environmental flows
from upstream storages (e.g Lake Pammamaroo), such as using environmental flow held
and protected in storages (see above).

ii. Improved storage efficiency in upstream lakes

It is understood that river regulation is important for managing water in the system. The
quid pro quo for restoring flooding regimes in Lakes Menindee and Cawndilla would be to
improve storage efficiency in the upper lakes. Such preferential storage in Lakes Wetherell
and Pammamaroo will improve efficiency while also allowing for restoration of ecosystems.
It may also provide flexibility for providing for the River Murray system downstream. As part
of this management, the inlet regulator for Lake Pammamaroo needs to be repaired to
ensure dam safety and reduced the amount of water required to be stored.

iii. Increased size of Menindee regulator

The Menindee regulator size should not be increased. Management of the lakes should be
within the system primarily with downstream use provided from efficient upstream lake
storage, allowing Lakes Menindee and Cawndilla to be restored with natural drying and
flooding patterns. Increasing the size of the regulator would drive more rapid drying of
Menindee Lake than naturally would occur, disrupting its natural ecology, and further
emphasising that the predominant paradigm is to make the Menindee Lakes a water
management system, maximising its efficiencies while ignoring environmental and human
externalities already well established for the area (Ford et al. 2022, 2023; MDBA 2026).

iv. Building of a regulator between Lake Menindee and Lake Cawndilla

The Morton Bulka Channel runs between the two lakes. A proposed objective for
development is to build a regulator to more efficiently manage water between the two
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lakes. This similarly aligns with efficiency for water use, ignoring the environmental
consequences. It would further underline the intractable ‘cultural’ water management
approach of the past to water management of this important environmental asset.

V. Drainage channels into the middle of Lakes Menindee and Cawndilla

This initiative has been put forward many times. The objective is not to ‘waste’ water that is
drying up in the lakes. It completely ignores the importance of ecosystem functions,
including the life cycles of invertebrates laying eggs in the lake bed and fish that need to get
back into the river, as well as waterbirds that can use large shallow areas for foraging.

Recommendations

1. Restore the natural flooding and drying patterns (frequency and extent) of Lake
Menindee and Lake Cawndilla, primarily through the latter drying phase, also
allowing some operational use as a storage.

2. Consolidate storage in the northern regulated lakes to improve efficiency but do so
within the context of agreed environmental management where water use needs to
meet local environmental objectives to avoid fish kills and restoration of ecosystems.

3. Do not implement water efficiency measures in Lakes Menindee and Cawndilla, such
as increasing the size of regulators, establishing a regulator between the two lakes or
digging drainage channels.

E. Inadequate consideration of the best available science

Governments are legally committed to using the best available science for assessment of
the implementation of the Basin Plan. This also applies to the public process of consultation
on the management of Menindee Lakes. It is unfortunate that the technical review does not
adequately capture all scientific publications relevant to the ecology and governance of
Menindee Lakes and the upstream issues. For example, CES researchers have been involved
in six peer reviewed publications relevant to the management of Menindee Lakes. None are
cited in any of the MDBA documents related to the review.

Ford Z, Jackson S, Bino G, Brandis K and Kingsford R (2023) Scale, evidence, and community
participation matter: lessons in effective and legitimate adaptive governance from decision
making for Menindee Lakes in Australia’s Murray-Darling Basin. Ecology and Society 28(1).

Ford Z, Kingsford RT, Jackson S, Bino G and Brandis K (2022) The Menindee Lakes Water Savings
Project — an example of poor decision-making. Sydney: Centre for Ecosystem Science, UNSW
Sydney.

Grafton QR, Chu L, Kingsford RT, Bino G and Williams J (2022) Resilience to hydrological droughts in
the northern Murray-Darling Basin, Australia. Philosophical Transactions of the Royal Society
A 380(2238), 20210296.

Kingsford RT, Bino G and Porter JL (2017) Continental impacts of water development on waterbirds,
contrasting two Australian river basins: Global implications for sustainable water use. Global
Change Biology 23(11), 4958-4969. https://doi.org/10.1111/gcb.13743.
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Kingsford RT, Porter JL, Brandis KJ and Ryall S (2020) Aerial surveys of waterbirds in Australia.
Scientific Data.

Kingsford RT, Jenkins KM and Porter JL (2004) Imposed hydrological stability on lakes in arid
Australia and effects on waterbirds. Ecology 85(9), 2478-2492. https://doi.org/10.1890/03-
0470.

Further, there are considerable trend data provided on the technical review for Menindee
Lakes (MDBA 2026) but almost all relate to flows, inundation or water use. There is a
notable absence of presentation of ecological data. For example, long-term data covering
more than forty years are available for waterbirds of the Menindee Lakes in a reasonably
well-known publicly available database (Kingsford et al. 2020). Some of these data have
been published in the peer reviewed literature (Kingsford et al. 2017, Ford et al. 2023) but
see comment above. Much of the decision-making and options related to Menindee Lakes
appears to be biased against ecological information that may inform the decision-making.
This was particularly true for the SDLAM project for Menindee Lakes where much of the
peer reviewed and ecological information was not cited and presumably not used in public
documents (see Ford et al. 2023 for an analysis of this biased evaluation).

Recommendations

1. The best available science needs to be used for making management decisions for
Menindee Lakes, requiring a rigorous literature review, followed by assessment of
the implications of this science for management of Menindee Lakes.

2. Inaddition, it is essential that governments identify all relevant actual data on flows,
flooding, environmental and cultural aspects to ensure decision-making is informed
by the best available evidence, including science.
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