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Executive Summary 

The Centre for Ecosystem Science (CES), UNSW Sydney provides this submission focusing 
on all 14 issues, of which 11 were explicitly identified in the review of the Murray-Darling 
Basin Plan, with a further four issues put forward for consideration. Each of the issues is 
covered with a rationale, followed by a series of recommendations for each, totaling 53 
recommendations. These are broadly summarized here, given some overlap.  
 
Of the 11 issues identified in the Murray-Darling Basin Plan review, six related to water for 
the environment and consequences of insufficient flows, including addressing climate 
change risks (for the environment); maximising the benefits of water for the environment; 
improving river connectivity in the Northern Basin; improving floodplain and wetland 
health; responding to native fish decline and; managing water quality (for the 
environment). Each of these issues has specific recommendations with some overlap.  
 
Broadly, there is a fundamental need to provide more water in the rivers of the Murray-
Darling Basin. This would improve environmental outcomes, including mitigating mass fish 
kills and supporting recovery of native fish, improving floodplain and wetland health and 
other loss of biodiversity and connectivity of the Northern Basin rivers. Implementation of 
flow targets is an important recommendation, upstream of major wetland assets, with a 
focus on different types of flow (in channel to over bank). These targets need to be 
regularly reported. This would also assist with Ramsar Convention obligations for regular 
reporting ecological character of wetlands and the Commonwealth Government’s 
responsibility. Associated with this approach, we recommend assessment of the status of 
all major freshwater ecosystems in the Basin, providing a compilation of their risk of 
collapse and guiding restoration, complying with the Global Biodiversity Framework, using 
the Global Ecosystem Typology.  
 
Planned environmental and held environmental water need to be legally protected 
throughout the system, not available to be diverted for irrigation once they enter another 
water planning area. There is also a need to adopt a different approach to flooding of 
private land with managed environmental flows, ‘the constraints’ issue. Where these 
floodplain areas cannot be bought back and restored, we recommend an incentive scheme 
where landholders benefit financially, similar to the effective stewardship of land 
administered by the NSW Biodiversity Conservation Trust. There are other 
recommendations in relation to the environment which are synthesized in this summary in 
other sections related to governance and economics.  
 
There were four issues related to human interactions, including First Nations rights and 
interests; basin regulatory design; water management (Sustainable Diversion Limits (SDLs), 
water infrastructure and human needs); and improving science and knowledge to inform 
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Basin decision-making. Our submission recommends increased funding and capacity 
building, including Aboriginal ownership of water licences and floodplain wetlands areas. 
We recognise the value of modelled SDLs but recommend additional reporting of real flow 
gauge, upstream of the major wetland areas, allowing for regular reporting of 
environmental water requirements and flooding for major areas of biodiversity. In 
addition, there needs to be annually reported data on water diversions for each river 
catchment. There is also a fundamental need to include climate change effects and 
floodplain harvesting in SDLs and their relationship to the Environmental Sustainable Level 
of take, as well as transparently reporting their relationship to the Murray-Darling Basin 
Cap.  
 
There were a range of issues related to governance and Basin Plan regulatory design. At a 
basin scale, there is a need for improved assessment of the compliance and regulation of 
water sharing/resource plans of the States. Previously, an Independent Audit Group (IAG) 
provided annual reporting, a recommended function for the Inspector-General of Water 
Compliance. However, the previous role of the National Competition Council in ensuring 
real implications for states of non-compliance is absent. This needs to be replaced by a 
mechanism that ensures that the states comply with the Basin Plan. Non-compliance is 
eroding public trust, exacerbated by lack of regular transparent reporting about water 
diversions, particularly floodplain harvesting. At the Basin scale, we also recognize that 
there are considerable tensions within States in relation to water and environmental 
management that need improved resolution and transparency. This can be exacerbated by 
state representation at the highest level dominated by the ‘water portfolio’. We 
recommend that States be represented by both ‘water’ and ‘environment’ portfolios for 
high level meetings.  
 
There are also a range of other governance recommendations. We recommend the 
ongoing independence of the Commonwealth Environmental Water Holder continue 
although we also believe it important to provide more support, potentially in the form of a 
board for the wide range of activities the function is required to perform as well as 
recognising the scale of the challenges. At the river scale, we see value in deploying major 
decisions to natural resource management organisations, including amalgamating the 
functions of Environmental Water Advisory Groups and Customer Service Committees to 
improve transparency and efficiency of decision-making. Importantly this collaborative 
governance approach would then provide consolidated stakeholder advice which could 
also include covering ‘land’ management issues (e.g. weeds) and floodplain developments. 
Infrastructure and policy investment at the river scale level is also important. There is a 
need to ensure that sufficient water remains in rivers and their dams to satisfy critical 
human needs. It is not clear that such a need is being met currently. We also recommend 
more rigorous use of scientific knowledge. There is currently little demonstration that the 
best available science is being used but this could easily be incorporated with thorough 
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literature reviews each year and an assessment of the implications. This would also assist 
with informing the public.  
 
In addition, we identified three other issues for consideration. There was little 
presentation of the non-use economic benefits and externalities in the review of current 
and past policy settings. Such discussion does not provide ‘balance’ for the water rivers 
deliver economically for communities, through recreation, cultural values and essential 
water needs. Similarly, there was little discussion of the costs of dealing with externalities 
of over development of rivers, including mass fish kills. We also recommend more 
discussion of the long-term incentives for environmental sustainability of rivers, including 
the social licence and linking this to tracking the sources of goods that we all need. Finally, 
we recommend that the Basin Plan recognize the status of the free-flowing Paroo River as 
agreed under the intergovernmental agreement between New South Wales and 
Queensland.  
 
Centre for Ecosystem Science, UNSW Sydney 
The Centre for Ecosystem Science (CES), UNSW Sydney, supports policies and management 
of water resources by communities and their governments, focused on improving river and 
wetland health which provide for biodiversity and human well-being. We understand the 
complexities of river management and its important social and economic value. Explicitly 
we understand that governments and our communities have invested considerable 
resources in the development of rivers, with large dams, for productive irrigated 
agriculture. Our advice is based on how best to achieve the balance between these 
production objectives and sustainability of Murray-Darling Basin rivers. Our advice is 
underpinned by considerable experience in the social-ecology of rivers across the Murray-
Darling Basin, understanding of the policy and management challenges. We collectively 
have a strong scientific track record in river ecology and management. We provide our 
advice in this submission, predominantly underpinned by reference to the peer-reviewed 
scientific literature, a key requirement of the Water Act 2007 (Australian Government), 
which enables the Murray-Darling Basin Plan, the focus of this review. 
   
Submission structure 

The structure of this submission, follows the key issues, laid out in the 2026 Murray-Darling 
Basin Plan Review - Discussion Paper Snapshot (MDBA 2026a), drawing on the detail in the 
2026 Murray-Darling Basin Plan Review - Discussion Paper (subsequently referred to as the 
Review, (MDBA 2026b)). In terms of detailed structure, we have simplified presentation 
with key issues, includes those raised in the review (Section A) and further issues (Section 
B), with issues numbered sequentially (1-14), presented in the following order: 1) First 
Nations rights and interests and 2) addressing climate change risks (both under Addressing 
Water Act Requirements); 3) SDL assessments (includes initial surface water assessments 
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and initial groundwater assessments); 4) maximise the benefits of water for the 
environment; 5) improve river connectivity in the northern Basin; 6) improve floodplain and 
wetland health; 7) responding to native fish declines; 8) managing water quality; 9) water 
infrastructure and critical human water needs; 10) Basin Plan regulatory design and; 11) 
improve science and knowledge to inform Basin water management. We also include a 
section of four further issues (Section C), relevant to the Murray-Darling Basin Plan, which 
we believe need to also be considered, including 12) non-use economic benefits and 
externalities; 13) incentives and social licence; 14) economic non-use benefits and 
environmental externalities and 14) protection of the Paroo River.  

A. Addressing Water Act requirements 

a. First Nations rights and interests 

There are four significant areas of concern in relation to First Nations rights and interests. 
consultation to include standing decision-making bodies, First Nations-led monitoring and 
evaluation, Indigenous data sovereignty protocols, and meaningful participation in 
implementation-stage and governance decisions. Free, prior and informed consent 
principles should underpin engagement at all stages of Basin planning, reporting, and 
decision-making. This is essential not only for equity and legitimacy but for the long-term 
ecological and cultural resilience of the Basin. 

i. First nations participation 

“Practical and effective measures” to improve First Nations’ participation in water 
management is a key stated objective in the Review (MDBA 2026b). The Water Amendment 
(Restoring Our Rivers) Act 2023 (Cth) introduced reforms to strengthen First Nations 
peoples’ participation in the management of the Basin, and this 2026 Basin Plan Review is 
intended to identify opportunities for greater participation of First Nations peoples in 
decision-making (MDBA 2026b). However, the Review’s current recommendations lack any 
practical path toward measurable and deliverable outcomes. First Nations communities in 
the Basin continue to be poorly served, also to the detriment of healthy rivers.  

 The overall vague terminology of the Review encourages little more than superficial 
consultation with First Nations peoples. This follows a trend of governments providing 
similar recommendations in the last decade, without significant traction and change 
(Hartwig et al. 2020). In addition, Aboriginal Nations are not named, creating a sense of 
homogeneity, rather than engaging in cultural and associated ecological realities, where 
knowledge of their rivers is celebrated and used (Jackson et al. 2021). There is also no 
measurable target for how such an objective is being implemented and at the right scale. 
Free, prior and informed consent principles should underpin engagement at all stages of 
Basin planning, reporting, and decision-making. This is essential not only for equity and 
legitimacy but for the long-term ecological and cultural resilience of the Basin. 
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ii. Culturally important values 

The Review does not provide sufficient support to First Nations obligations to Care for 
Country, including culturally important ecological processes, with no evidence of true 
consideration of the importance of multi-generational access to and leadership over 
Country (Robin et al. 2022). There is no statement to protect and conserve culturally 
important species or ecological processes, such as totemic species or cultural sites.  

iii. Funding capacity 

The Review does not report on past funding commitments and their effectiveness for First 
Nations in the Murray-Darling Basin, including $100 million for the Aboriginal Water 
Entitlements Program or $20 million for a First Nations cultural flows planning program 
(https://www.dcceew.gov.au/water/policy/first-nations/supporting-cultural-flows-planning-
cultural-economies-murray-darling-basin ). These funding commitments were welcomed by 
the Murray Lower Darling Rivers Indigenous Nations (MLDRIN 2023, see 
https://mldrin.org/restoring-our-rivers-bill-delivers-long-overdue-recognition-for-first-
nations-but-government-must-not-defer-key-unfinished-business/ ), but such commitments 
must be continually strengthened to achieve long-term improvements (Gain et al. 2024). 
Further, there is no clear commitment to further funding for implementation. 

Aboriginal Nations require capacity and ‘agency’ to constructively participate in river 
management in the Basin. This means making progress in relation to providing water rights 
or entitlements to Aboriginal Nations. Currently only an estimated 0.17% of surface water 
entitlements are owned by First Nations people (Hartwig et al. 2020), and environmental 
watering lacks spatial equity for First Nations groups in the Northern Basin (Costanza-van 
den Belt et al. 2022). Further, the importance of owning wetland areas should not be 
underestimated. There is a real opportunity for the Australian and State Governments to 
prioritise ownership of wetland areas in the Murray-Darling Basin to appropriate Aboriginal 
Nations.  

The Nari Nari Tribal Council and their management of the Gayini Wetlands, and recently 
purchased Great Cumbung Swamp, provides a shining example of how this can work. Our 
Centre for Ecosystem Science has had the privilege of being an inaugural member of the 
Consortium, under the Nari Nari Tribal Council, along with The Nature Conservancy and 
Murray Darling Wetlands Working Group assisting in the restoration management of Gayini 
Wetlands, one of the more important wetlands in the Murray-Darling Basin. This model 
works.  

Recommendations 

1. Provide sustained and targeted funding for Aboriginal communities to own and 
manage water, with more entitlements, implemented through further buyback 
provisions. 

https://www.dcceew.gov.au/water/policy/first-nations/supporting-cultural-flows-planning-cultural-economies-murray-darling-basin
https://www.dcceew.gov.au/water/policy/first-nations/supporting-cultural-flows-planning-cultural-economies-murray-darling-basin
https://mldrin.org/restoring-our-rivers-bill-delivers-long-overdue-recognition-for-first-nations-but-government-must-not-defer-key-unfinished-business/
https://mldrin.org/restoring-our-rivers-bill-delivers-long-overdue-recognition-for-first-nations-but-government-must-not-defer-key-unfinished-business/
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2. Ensure that protected and Indigenous area funding in the Murray-Darling Basin 
targets the ownership of wetland areas for Aboriginal Nations so they can look after 
country, including its land and water.  

3. Ensure that water management plans (including water sharing plans) have 
measurable targets that protect and conserve the First Nations culturally significant 
ecological communities, species, and sites, underpinned by Traditional Ecological 
Knowledges (TEK) and Indigenous Cultural Intellectual Property for First Nations. 

b. Addressing climate change risks 

Climate change poses a significant prevailing risk to water security in the Murray-Darling 
Basin (Prosser et al. 2021). Increasing frequency and severity of hydrological droughts 
(Holgate et al. 2025), such as the Tinderbox Drought (2017-2019) will increasingly lead to 
catastrophic problems for the rivers.  This will exacerbated impacts on First Nations peoples, 
and the environment, already significantly affected. Rainfall is predicted to decline in the 
future (Dey et al. 2019, Ukkola et al. 2026), reducing runoff and streamflow in the Murray-
Darling Basin (Whetton and Chiew 2021, Chiew et al. 2022). The impact on river flows to 
large wetlands systems will be additional to river regulation. For example, flows to the 
Lowbidgee floodplains on the Murrumbidgee were predicted to decline by 7-10% by 2075, 
on top of a reduction of about half caused by river regulation (Kreibich et al. 2024).  In 
addition, resulting reductions in flows will also affect water quality detrimentally (Ayele 
2024).  

Despite these climate risks, the review of the Basin Plan (MDBA 2026) inadequately provides 
policy and management solutions for climate change. The identification of variable risks 
from climate change was important to point out. Planned environment water is much more 
likely to be impacted by climate change than water held in dams (Prosser et al. 2021). This 
burdens the environment more than current extractive users, despite held environmental 
water. There is a fundamental challenge to ensure there is sufficient water in rivers to avoid 
catastrophic impacts. For example, during the 2017-2019 drought, many platypuses 
Ornithorhynchus anatinus died when perennial waterholes dried up, resulting in investment 
in a platypus rescue facility at Taronga Western Plains Zoo.  

Recommendations 

4. Adopt flow targets for end of system flows, including for major wetlands where the 
Australian Government has Ramsar Convention and Convention on Biological Diversity 
commitments. 

5. Implement policies, including standardized rules within management plans, which 
ensure that planned environmental water is not impacted more than water held in 
dams (entitlements). 

6. Build into the basin plan specific climate change targets that align with Australia’s 
global commitments. 
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B. Addressing Other issues raised 

c. Sustainable Diversion Limits (SDLs) assessments  

SDLs are the major mechanism for limiting and auditing extractions from rivers in the 
Murray-Darling Basin. They are meant to be the major mechanism for delivering an 
Environmentally Sustainable Level of Take (ESLT), required to achieve key objectives of the 
Water Act 2007 (Commonwealth). There is good scientific evidence that wetland and 
floodplain health of the Murray-Darling Basin’s environmental assets, including dependent 
biodiversity, is generally in poor condition. This is reflected in mass fish kills (Australian 
Academy of Science 2019, Sheldon et al. 2022).  

There are six key challenges currently with the use and operation of the SDLs. First, they do 
not adequately represent an ecologically sustainable level of take. Second, they do not 
adequately include floodplain harvesting in the Northern Basin, which should also reflect 
the agreements by all governments in relation to halting diversions under the Murray-
Darling Basin Cap (Inspector-General of Water Compliance 2026). Third, they do not include 
the current and future effects of climate change. Fourth, there are inadequate relationships 
between SDLs and actual gauge data and environmental condition of dependent freshwater 
ecosystems in the Murray-Darling Basin. Fifth, there is a need for regular and transparent 
reporting of multiple lines of evidence in relation to not only the SDLs and their compliance 
but their relationship to actual data and the health of dependent ecosystems and their 
biodiversity. Finally, there are inadequate compliance mechanisms to enforce changes by 
the States if SDLs and ESLTs are exceeded.  

Annual SDL compliance reporting should be mandatory, standardised, and publicly 
accessible across all planning areas, including actual diversion data and ecosystem health 
indicators. Current reporting arrangements, spanning more than 200 reports across multiple 
scales and timeframes, create administrative burden without consistently improving Basin 
outcomes (MDBA, 2026b). There should be a written commitment to transparency 
surrounding actual and expected environmental outcomes, publicly accessible and 
independently verified data on funding use, and independent monitoring and reporting of 
Basin sustainability indicators (Colloff and Pittock, 2022). A shared digital platform providing 
near real-time visibility of SDL utilisation, river connectivity indicators, environmental water 
movements, compliance alerts, and drought thresholds would support the Inspector-
General of Water Compliance function and improve public confidence in Basin governance. 

Recommendations 

7. Implement independent annual reporting of SDLs for each water source, alongside 
real data of annual extractions for each river, recommended to be carried out by 
the Inspector-General of Water Compliance. 
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8. Ensure that results of annual reporting of SDLs are linked to Basin regulatory 
requirements where SDLs are breached.  

9. Implement independent annual reporting of environmental flow targets for each 
water source, based on a limited number of environmental water requirements 
(EWRs) focused on end of systems gauges and gauges upstream of major floodplain 
and other wetlands.  

10. Commission an independent analysis of the relationships between SDLs for each 
water source and their respective ESLTs and the Murray-Darling Basin Cap to 
determine river valleys requiring adjustment.  

d. Maximise the benefits of water for the environment 

i. Background 

All water in the Murray-Darling Basin rivers was water that went to environmental needs 
before river regulation and damming of many rivers enabled water to be diverted (Kingsford 
2000). Today, policy and management are centred around the management of remaining 
water for the environment, composed of planned environmental water (PEW), held 
environmental water (HEW), and other environmental water. PEW is water that is allocated 
to the environment through rules in water sharing plans, including allocations for specific 
environmental purposes (e.g. reducing salinity), allocations to ensure end of system flows, 
or protection of low flows. HEW is composed of water entitlements that have been 
purchased for environmental purposes and is subject to the same regulations as all other 
licensed water. Other environmental water is water that is not planned for, including 
extremely wet years or floods in unregulated parts of the catchment and rainfall rejection 
flows (Prosser et al. 2021).  

Freshwater ecosystems, often at the lower parts of catchments, and their biota, rely on river 
flows to function and survival. Freshwater ecosystems in the Basin include river and stream 
ecosystems (permanent lowland rivers, permanent upland streams, seasonal upland 
streams, episodic arid rivers), and lake ecosystems ([small and large] permanent freshwater 
lakes, seasonal freshwater lakes, ephemeral freshwater lakes). These ecosystems transition 
with the surrounding terrestrial landscape through palustrine wetland ecosystems 
(subtropical/temperate forested wetlands, permanent marshes, seasonal floodplain 
marshes, episodic arid floodplains) (Keith et al. 2022). Groundwater, often linked to above 
ground flow regimes (Crosbie et al. 2023), also contributes to groundwater ecosystems and 
underground streams and pools (Keith et al. 2022). Biota in freshwater ecosystems is also 
dependent on flows, including waterbirds (Roshier et al. 2002, Arthur et al. 2012),  fish 
(Humphries et al. 1999),  flood dependent vegetation (Catelotti et al. 2015, Mason et al. 
2022).  

Building of dams and river regulation have reduced flow and flooding regimes to the Basins 
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wetlands (Kingsford 2000, CSIRO 2008, Kingsford et al. 2011). These include reductions in 
the flow and flooding regimes to the Ramsar-listed Macquarie Marshes (Ren et al. 2010, Ren 
and Kingsford 2011), which was presented in the review (MDBA 2026b) as benefiting from 
environmental flows but attention should have also been drawn to its endangered status 
under the Environment Protection and Biodiversity Conservation (EPBC) Act 1999 
(Commonwealth). These ecosystems and their biota are reliant on both planned and held 
environmental water and other unplanned water for the environment. There are three 
major areas of maximizing environmental benefits: management of planned and other 
unplanned environmental water; management of environmental entitlements and; 
management of constraints.  

ii. Planned and other unplanned environmental water 

There is increasing widespread concern about reductions in planned and other unplanned 
environmental water further jeopardizing improvements in river environments. First, 
planned environmental water is increasingly under threat through slow substitution 
pressure and policy. This is occurring where functions traditionally met through planned 
environmental water (e.g base flows, water quality) are becoming a ‘creeping’ requirement 
for use of held environmental water.  Some environmental water managers are increasingly 
experiencing pressure to use held environmental water to meet traditional planned 
environmental flow requirements. This can shift planned environmental water into 
consumptive volumes for extraction, denying the river of water it requires. Base level 
functions for the river, which are required for river connectivity, should be performed 
through planned environmental water, and not held environmental water, which should be 
reserved for specific environmental outcomes. Planned environmental water is also 
inequitably affected by climate change. There is an increasingly drier projected climate 
(Chiew et al. 2022), reducing runoff and streamflow, substantially affecting environmental 
water. Planned environmental water and unplanned environmental water are predicted to 
be reduced in dry years, more than water held in dam storage (Prosser et al. 2021). Planned 
environmental water and unplanned environmental water are vital in the conservation of 
the basin’s ecosystems, as held environmental water alone is not sufficient for sustainability 
of dependent freshwater ecosystems. These environmental flows also need to be delivered.  

iii. Held environmental water 

Held environmental water can be either state or Commonwealth owned. The latter is 
managed by the Commonwealth Environmental Water Holder. In any particular valley, the 
CEWH works with state agencies to deliver state and Commonwealth owned water as 
package of held environmental water. This is usually done through annual environmental 
water planning and management (McLoughlin et al. 2025). There are a range of challenges 
for maximizing use of these environmental entitlements. The following represent suggested 
improvements.  
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Inevitably, year-to-year planning, results in potentially long-term opportunity costs for 
maximizing environmental outcomes. For example, modelling indicated that if 
environmental water entitlements were carried over in dams in the Macquarie River and 
then added to a high flow, then large breeding rookeries and higher variability could 
potentially be achieved, providing potentially improved environmental outcomes (Kingsford 
and Auld 2005).  

Move towards 5-10 year planning horizons for release of environmental water with carry-
over, allowing for delivery of different types of flows and increased variability for freshwater 
ecosystems. It was notable that as a result of overestimating inflows in modelling in the 
Macquarie River (the credit model, Steinfeld et al. 2020), water managers had to ‘turn-off’ 
the water sharing plan, effectively resulting in loss of held environmental water stored in 
the dam in 2019 (McLoughlin et al. 2024). This represents a serious disincentive to long-
term planning, only fixable by ensuring water is available for critical human needs before 
allocating for other uses.   

Identify specific environmental objectives for key sites, with explicit links to flow targets and 
EWRs, and report on how the objectives’ outcomes were met, linked into state monitoring 
programs and the Commonwealth’s FLOW MER program. Environmental flow objectives 
should be focused on the entire ecosystem, not just those parts that can only be reached 
with environmental flows. For example, the Macquarie Marshes objectives should include 
floodplain objectives, related to coolibah and blackbox forest systems, not able to be 
targeted by environmental flow entitlements.  

Environmental flow entitlements should have ‘system’ protection and should only be used 
for the environment. Currently, some environmental flow entitlement becomes ‘socialised’ 
once into a different water sharing plan area (e.g. flows into Menindee Lakes). 
Environmental flow entitlements should be used for the reason they were purchased by 
Australian taxpayers, for the environment and not diverted for other uses. This involves 
‘shepherding’ these flows through the system, achieved for ~481 GL of held environmental 
water moving across the NSW-QLD border (2021-May 2025) (Inspector-General of Water 
Compliance 2026).  

iv. Constraints management – flooding on private land 

There are private wetland areas which are flooded by environmental entitlement water. 
Such areas were once flooded naturally by rivers but are often now cultivated and cropped. 
There were no solutions to this problem, including no land purchases or easements in the 
Gwydir catchment or mitigation of the effects of the Gwydir Raft, even though such 
outcomes were agreed between NSW and the Commonwealth (Inspector-General of Water 
Compliance 2026). Floodplain wetlands are often large, complex ecosystems which often fall 
on private land. For example, in the Macquarie Marshes >80% is privately owned). Most 
recently, this constraint’s problem was reported in the Guardian (18/4/26), when over 300 
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turtles and waterbirds were impacted because environmental flow could not be delivered, 
purportedly because of potential flooding of private land. This has become an increasingly 
intractable problem.  

The potential for incentivizing options for flood easements, in the absence of buying back 
land should be investigated.  This could involve a model where landholders may be 
beneficiaries of stewardship payments (akin to those provided to private landholders 
through the NSW Biodiversity Conservation Trust). Implementation of such a scheme may 
need to be at ‘arms-length’ of government because of break-down in trust for some river 
catchments.  

v. Governance of environmental flow management 

There is increasing recognition that environmental flow governance can affect 
environmental outcomes. There need to be stronger relationships between the 
Commonwealth Environmental Water Holder and the states in relation to all water 
management. It is clear that environmental flow management cannot be isolated from all 
water management. Separating water management into divisions of water for extractive use 
from environmental flow management is not transparent and does not promote 
understanding of different rules that apply for a river catchment and their variation 
(Steinfeld et al. 2020). There are some key issues which are important for maximizing the 
benefits of water for the environment, including maintenance of the independence of the 
Commonwealth Environmental Water Holder and increasing supportive governance for the 
position and; strengthening the priority and transparency of delivering water for the 
environment.  

There are considerable pressures on planned environmental water and the management of 
held environmental water, as well as protection of unplanned environmental water. There 
are also some issues not related directly to water such as establishment of levee banks on 
floodplains, relevant to land use planning. There is a need to establish institutional 
frameworks which better holistically sustainably manage rivers. This would include 
collaborative governance systems which include all key stakeholders but with efficiency 
gains through amalgamation of current committees. For example, merging of the functions 
of Environmental Water Advisory Groups (EWAGs) and Customer Service Committees would 
be helpful in ensuring sufficient transparency and understanding of the effects of different 
rules in water management (see section on Improving Basin Plan regulatory design). It also 
may provide for some efficiencies. Power dynamics in these committees is critical for 
management to ensure equity in collaborative governance.   

There is also a justifiable focus on metering all diversions of water from a river to identify 
the take and understand the effect on sustainable diversions. In NSW through the Natural 
Resource Access Regulator (NRAR), there was a requirement for metering of water use, 
during environmental flow release and flooding. In theory, this might seem like an equitable 
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and transparent direction. However, measuring flows and flooding from rivers is particularly 
complex and cannot equate with metering water through a pump. Water flows down flood 
distributaries, soaks into groundwater ecosystems and floods different types of freshwater 
ecosystems, each with its own water requirements and functions (Keith et al. 2022). There 
are increasingly good tools for mapping and measuring the extents and distributions of 
flooding in freshwater ecosystems (Thomas et al. 2015, Fisher et al. 2016). These should be 
used to better track use of environmental flows, not metering.  

Recommendations 

11. Held environmental flow needs to be protected throughout the Murray-Darling 
Basin so that it can be used for the purpose it was meant for, delivering 
environmental outcomes, potentially requiring changes to policy and legislation.  

12. Flow targets should be established at end of system flows and major wetlands, 
including the environmental water requirements (EWRs) and specified in water 
sharing/ resource plans.  

13. Adaptive management planning should be implemented to track effectiveness of 
flows to the environment, annually but also for multi-year decisions, with clear 
measureable ecosystem objectives, informed by monitoring, reported on regularly, 
applied to the entire ecosystem, and not just issues related to flow.  

14. A program needs to be established, which incentivises landholders where there are 
constraints to receive stewardship payments, allowing flooding of this land, and 
easements established allow flooding.  

15. Planned environmental water needs to be protected from inequitable reductions, 
compared to water held in dams, by standardized rules and an adjustment 
mechanism allowing transfer of water from dam entitlements to meet the 
requirement that all water will be subject to equitable reductions in a drying 
climate. 

16. The independence of the Commonwealth Environmental Water Holder (CEWH) 
needs to be maintained while increasing support through appointment of an 
independent board.  

17. The advisory committees for river systems need to be rationalised by 
operationalising Environmental Water Advisory Groups (EWAGs) and Customer 
Service Committees and providing more transparency including the management of 
planned and adaptive environmental water.   

18. Measurement of licenced water for the environment should not be metered but 
appropriately measured using other tools which are better equipped for 
adequately and transparently measuring flooding, including satellite and other 
imagery.  
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c. Improve river connectivity in the northern Basin (Jasmin) 

The Northern Basin’s major rivers include the Macquarie River, Namoi River, Gwydir Rivers, 
Border Rivers (including the Macintyre and Meehi Rivers), Condamine-Balonne River, 
Warrego River and Paroo River, as well as the Baaka/ Darling River. Of these, the Paroo and 
Warrego Rivers remain primarily free-flowing, with connectivity reflecting natural flow and 
flooding patterns (Grafton et al. 2022).  River connectivity in the northern basin is urgently 
needed to improve ecosystem resilience in long, dry periods in those rivers where flows are 
diverted, which are regulated. Over the last 25 years, water regulation, particularly with 
increased extraction and physical barriers, has contributed to longer periods of low-flow 
conditions, driving a range of water quality and ecosystem issues (Mallen-Cooper and 
Zampattii 2020). 

While low and no-flow periods are part of the natural regime of the Northern Basin, the 
frequency and duration of these periods have increased and will continue to increase (Ayele 
2024). Over the last 25 years, water regulation, particularly with increased extraction and 
construction of physical barriers like dams and weirs, has contributed to longer periods of 
low-flow conditions, driving a range of water quality and ecosystem issues (Mallen-Cooper 
and Zampatti 2020). These pressures are compounded by climate change, which is directly 
leading to decreases in inflows, precipitation and surface water resources across the basin 
(Leblanc et al. 2012).   

Water resources for irrigation in the Murray-Darling Basin are heavily over-allocated and 
unsustainable (Brown et al. 2022). A significant but poorly regulated driver of this is 
floodplain harvesting, which is the extraction and storage by irrigators of water flowing 
across designated floodplains. Harvested floodplain water has long been treated as an 
unlicensed, freely available bonus on top of an irrigator's licensed entitlement (NSW 
Government 2015, Appendix 3, S2[3]), yet the volume of water harvested from floodplains 
is inadequately monitored and not accounted for under the Basin Plan (Slattery and Johnson 
2021, Brown et al. 2022). The cotton industry is the dominant practitioner of this model and 
the most water-intensive industry in the northern Basin. Water storage in the region is 
primarily privately owned off-river infrastructure, with each large cotton farm maintaining 
its own on-farm storage facility, open to the air and therefore subject to substantial 
evaporative loss. Private storage capacity has increased four-fold (7.8-fold for Queensland) 
over the 40-year period 1984–2024 (Colloff et al. 2026). While the cotton industry reports 
water use of 7 – 8 ML ha−1, accounting for on-farm evaporation from these open-air storage 
facilities raises the mean total water use for cotton production to an estimated 11.8 ML 
ha⁻¹, and up to 16.4 ML ha⁻¹ in the lower Balonne (Colloff et al. 2026). On-farm evaporation 
is not reported or accounted for in major water reform policy instruments, meaning water 
recovery targets are made based on incomplete information. 

The cumulative impact of over-extraction and reduced connectivity has been severe. While 
the water needs of regional economies, communities and the environment must all be 
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weighed, the current balance has tipped too far toward extractive industries. Ecosystem 
health continues to decline, and downstream communities face growing water security risks 
and reduced water quality (Connectivity Expert Panel for the NSW Government 2024). For 
example, the Murray Darling Basin has experienced multiple large-scale fish kills, most 
notoriously along a 30-kilometre stretch of the Darling River near Menindee, where kills 
occurred in rapid succession on 15 December 2018, 6 January 2019 and 28 January 2019, 
killing millions of fish. Excess upstream diversion for irrigation was identified as a direct 
cause of the insufficient flows that led to these events (Australian Academy of Science 2019) 
Furthermore, streamflow declines have also directly led to the reduction of waterbird 
abundance (Grafton et al. 2022). Consequently, reducing upstream water extractions to 
increase streamflow would directly support their recovery and broader riparian ecosystem 
resilience, including for both birds and fish.  

There is evidence that active management of connectivity can deliver meaningful 
environmental outcomes. Four significant managed connectivity events were delivered 
along the Barwon-Darling between 2018 and 2021, demonstrating positive environmental 
benefits and providing important insights into how large-scale connectivity events can be 
planned and implemented across the northern Basin (MDBA 2026b). Alongside the release 
of environmental water, temporary flow restrictions were enacted to protect "first flush" 
flows along dry northern river systems through to Menindee Lakes, achieving outcomes 
such as facilitating the dispersal of golden perch. These events demonstrate that targeted, 
well-enforced interventions can work and provide a model for future policy, including the 
adoption of different water management rules for different climatic conditions. For 
example, in non-dry periods, rules could be designed to maintain adequate downstream 
flows and preserve the 'wetness' of the system to build resilience ahead of drier periods, 
while in dry periods, management could focus on allowing the system to recover as quickly 
as possible through the resumption of flow targets (Connectivity Expert Panel for the NSW 
Government 2024). 

Despite this evidence, the Basin Plan's summary of options remains vague, proposing only to 
"improve management, coordination and planning" and to "introduce changes" to improve 
river connectivity, with no specific actions or measurable targets identified. It does not 
adequately address the volume and largely unregulated nature of private water extraction, 
including floodplain harvesting, which is a primary driver of poor connectivity. This critical 
issue needs to be addressed in order to achieve tangible improvements to river connectivity 

Recommendations 

19. Protection of held and planned environmental flows through the system and actively 
manage environmental water so it reaches intended destinations, while ensuring 
water use restrictions during key connectivity events, particularly fish flush flows.   

20. There needs to be an audit of floodplain harvesting in the Northern Basin, identifying 
where diversions have breached the Murray-Darling Basin Cap and then adjusting 
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SDLs.  
21. Introduce different water management options under different climatic conditions 

(i.e. non-dry times vs dry times), with dam water used to maintain baseflows when 
required. 

22. Prioritise the buyback of A class licenses on the Baaka/ Darling River from willing 
irrigators. 

23.  
d. Improve floodplain and wetland health  

 
i. Background 
Floodplain and wetlands health are foundational to ecosystem integrity and human resilience, 
providing downstream protection, nutrient cycling, and delivering substantial economic and 
social benefits for local communities (Pittock et al. 2023)  While freshwater ecosystems are 
irreplaceable hotspots of global biodiversity, human activity has meant they are also one of the 
most imperiled and modified ecosystems on the planet (Kingsford 2000, Kreibich et al. 2024). 
Water resources are over-exploited, polluted by invasive species, and flows are regulated for 
human use.  Freshwater species around the world are in severe decline, estimated to have 
declined by an average of 83% between 1970 and 2018 (Almond et al. 2022).  

ii. Floodplain and wetland health 

River regulation and associated water-resource development have profoundly altered the 
hydrology and geomorphology of the MDB, with cascading effects on floodplain and wetland 
ecosystems and their dependent organisms (Kingsford et al. 2015). The building of dams, 
diversion of water from rivers and floodplain developments have destroyed and degraded 
extensive wetland and floodplain areas affecting health across the Murray-Darling Basin 
(Kingsford 2000).  There are significant declines in flows and flooding regimes (Kingsford and 
Thomas 1995, 2004, Kreibich et al. 2024). There are significant degradation impacts on 
freshwater organisms and processes (Chessman 2011, Kingsford et al. 2015, 2017, Mallen-
Cooper and Zampati 202, Sheldon et al. 2021). For a majority of floodplains and wetlands in the 
Murray-Darling Basin, flows have not met their environmental water requirements, reflecting 
ongoing degradation (Sheldon et al. 2024).  

Further, increases in floodplain harvesting in the Northern Basin (Inspector-General of Water 
Compliance, Brown et al. 2022) have devasted floodplain health. Floodplain harvesting was 
designed to be part of the Murray-Darling Basin Cap (Inspector-General of Water Compliance) 
but there was ongoing development (Brown et al. 2022), with governments inadequately 
monitoring diversions. Further, levees, channels and large storages on floodplain have 
fragmented floodplains affecting their health through changes and reductions to flooding 
(Steinfeld and Kingsford 2013). Further, cropping agriculture has developed on some 
floodplains to such an extent that it is no longer possible to deliver water to the original 
floodplains, particularly problematic with no progress on NSW Government commitments in 
the Gwydir wetlands (Inspector-General of Water Compliance 2026).  

Some of the more extensive and important wetlands are significantly impacted by water 
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resource developments, including the Macquarie Marshes, with reductions of about half of its 
original state Kingsford and Thomas 1995, Ren et al. 2010, Kingsford et al. 2017). In 2026, this 
resulted in the Australian Government’s Independent Scientific Committee, under the 
Environment Protection and Biodiversity Act (EPBC) 1999 (Commonwealth), recommendation 
and endorsement by the Minister for the Environment to list their status as endangered. 
Importantly, this status assessment only applied to the wetlands and inner floodplains, 
reflecting the challenge of assessing the status of the outer floodplains.  

Flows to wetland and floodplains need to be managed with a focus on specific environmental 
objectives which are monitored each year and reported. These could include condition of 
floodplain forests, waterbird communities and native fish communities. In addition, flows and 
flooding regimes should be regularly monitored to assess cause and effect relationships 
between flows and flooding and biodiversity responses. In addition, there is a need to better link 
objectives of flooding and ecosystem health to flow targets or environmental water to 
environmental objectives (Mcloughlin et al. 2025). Such environmental objectives should be 
specified in water sharing/ resource plans. Further, there should be regular reporting of the 
condition of wetlands and floodplains, using a range of indicators (e.g. flood-dependent 
vegetation, flooding, waterbirds) that provide information for adaptive management in 
environmental flow management. 

Indigenous knowledge and co-management approaches are increasingly recognised in 
floodplain management within NSW and the MDB, potentially improving planning, monitoring, 
and cultural appropriateness of reconnection actions in places like the Gwydir and 
Murrumbidgee floodplains (Moggridge et al. 2022, Woods et al. 2022, Fitzsimons et al. 2025). 
Indigenous governance and knowledge need to be integrated to ensure culturally appropriate 
management and enhance ecological outcomes. 

The extent and distribution of different types of wetland and floodplain in the Murray-Darling 
Basin needs to be identified to understand relative functionality and requirements for flooding 
and drying as well as dependencies of organisms and ecosystem services.  Wetland areas were 
mapped, using satellite imagery limiting differentiation of different types of wetlands (Kingsford 
et al. 2004). The Global Biodiversity Framework (GBF) provides a global commitment for 
countries who are members of the Convention on Biological Diversity, such as Australia. The 
GBF commits Australia to protection 30% of the world’s representative ecosystems by 2030. A 
key initiative of this framework is a set of approaches and tools for identifying ecosystems and 
assessing their risk of collapse. The Global Ecosystem Typology is rapidly becoming one of the 
more important frameworks for classifying the extent and distribution of ecosystems around 
the world, including wetlands and floodplains (Keith et al. 2022). Importantly, it is functionally 
focused on the drivers and responses for sustainability of ecosystems. This allows integration 
with other factors affecting wetland and floodplain health, including barriers and invasive 
species in a more integrated approach. Once ecosystems are identified, it is possible to 
determine their status in relation to their risk of collapse (Keith et al. 2013). It is important to 
understand the extent of loss of wetlands and floodplains because this provides benchmarks 
for loss of biodiversity and loss of wetlands and floodplains, useful for framing discussion 
about balance.  



20 
 

 

Recommendations 

23. Map the distribution and extent of freshwater ecosystems, including wetlands and 
floodplains, in the Murray-Darling Basin and assess their risk of collapse for prioritising 
ecosystems for restoration and protection, using environmental flows, protected areas, and 
other conservation areas.  

24. Set environmental flow targets for major wetlands and, where provided with entitlement 
environmental flows, ensure these defined as specific environmental flow objectives in 
water sharing/ resource plans, and then reported on, also meeting requirements for 
assessment of Ramsar-listed wetlands.  

25. Water sharing/ resource plans should have regular reporting on environmental condition of 
wetlands and floodplains, a requirement of the Ramsar Convention but seldom adequately 
completed.   

26. Floodplain harvesting needs to be compliant with the Murray-Darling Basin Plan, requiring 
estimation of diversions at this time, using mapping of floodplain developments at 1993/94 
levels of development in most of the Murray-Darling and later for Queensland and 
subsequent rehabilitation of river.   

27. Transparent annual reporting of floodplain harvesting each year and diversions.  

e. Responding to native fish decline  

i. Background 

Native fish populations in the Murray-Darling Basin have experienced severe decline, with 
populations of native species only about 10% of pre-European levels and nearly 50% of 
native species now listed as threatened under state or national legislation (Koehn, et al., 
2020; Lintermans, 2023). Native fish are also forced to compete with alien species, with 
common carp (Cyprinus carpio), mosquitio fish (Gambusia holbrooki), goldfish (Carassius 
auratus), and redfin perch (Perca fluviatilis) now widespread across the Basin (MDBA 2025). 
The impact to native fish from a high level of water extraction and flow alteration have been 
compounded by barriers to movement, habitat loss, mass fish kills, and cold-water pollution 
(Koehn et al. 2020). Extreme events, such as the Millenium and Tinderbox Droughts, are 
predicted to increase in frequency and intensity due to climate change, leading to further 
pressure already stressed native fish populations.  

Of the many challenges facing native fish populations in the basin there are four major 
issues that if not addressed will continue to prevent the recovery of native fish:  

ii. Degradation and loss of habitat 

Extensive land use change, water extraction, and flow alteration have destroyed and 
degraded fish habitat, fragmenting fish populations and significantly increasing their 
vulnerability. The perpetuation of low flow conditions in many rivers has reduced water 
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quality, limited in-channel habitat inundation, and reduced connectivity for both existing 
populations and recent recruits. Extended periods of low or zero flow have increased 
frequency of mass fish kills across the Basin, with the estimated mortality of millions of 
native fish between 2018 and 2020 in the Lower Darling alone (Stocks et al. 2022). 
Maintaining adequate baseflows in perennial rivers is essential to support existing native 
fish populations (Koehn et al. 2020). The restoration of hydrodynamic diversity inherent in 
natural flow regimes is also necessary to maintain habitat quality and cue spawning, 
movement, and dispersal. 

iii. Dams and weirs  

Water infrastructure, such as dams and weirs, are barriers to native fish movement. They 
prevent migration and other movements, when native fish spawn and recruit. Barriers also 
limit the dispersal of recent recruits, further fragmenting and isolating native fish 
populations (Koehn et al. 2020). Effective fish passage is urgently needed for critical 
upstream and downstream movements, as well as lateral movements to floodplain and 
wetland habitats (Baumgartener et al. 2014). Restoring effective fish passage requires the 
removal of redundant structures and installation of evidence-based fishways that have 
demonstrated effectiveness for Australian native fish. There is also a need to investigate 
innovative ways of effecting fish passage, rather than relying on old and sometime 
ineffective systems. Fishway technology must be suitable for large and small bodied native 
species of all life stages. Innovative options such as pipe fishways provide lower cost options 
for passage where traditional open channel fishways may be unviable (Martino, et al., 
2025). The provision fish passage at all weirs on the Murrumbidgee and Baaka/Darling 
Rivers, while improving the functionality of existing fishways on the Murray River, are key 
priorities to support the recovery of native fish populations in the major rivers of the Basin.  

iv. Cold-water pollution   

The release of cold water from below the thermocline of large dams has disrupted the life 
cycles of many native fish populations. Cold water pollution suppresses growth rates and 
reduces spawning and recruitment success, cumulatively impacting over 2500 km of river 
within the Basin (Koehn et al. 2023, Miche et al. 2026, DPIRD 2025). Addressing cold water 
pollution across the Basin’s rivers is key to improving recruitment success of native fish 
populations in affected reaches. Mitigation of cold-water pollution can be achieved in new 
dams by incorporating multi-level outlets into the design (Wu et al. 2011). Whilst retrofitting 
older dams with bubble plume technology (such as recently installed in Pindari Dam on the 
Severn River (DPIRD 2025) has potential to provide an effective and comparatively low-cost 
mitigation solution.  

v. Invasive alien fish species  

Invasive fish are a significant threat to the long-term viability of native fish populations 
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(Koehn et al. 2020). Alien species such as redfin perch, mosquito fish, and trout (Salmo 
trutta and Oncorhynchus mykiss) predate on native fish (Rowe et al. 2008; Kaminskas, 2023), 
while common carp and goldfish compete with native fish for resources and degrade their 
core habitat (Vilizzi et al. 2014). The extent of common carp and their capacity to degrade 
riverine ecosystems makes them a significant threat to native fish with recent estimates that 
carp make up 42-70% of fish biomass in all major rivers of the basin (Schilling et al. 2024). 
Limiting the impact of alien fish species requires sustained and strategic control of alien fish 
populations. Currently, there are relatively few effective means for controlling invasive fish 
species. Screens on pumps can successfully limit movement of European carp through 
pumping systems (Hillyard et al. 2010). There are also opportunities to limit the movement 
of carp into wetlands utilising traps and the jumping behaviour of carp (Conallin et al. 2024).  

Recommendations 

28. Restore native fish habitat by providing adequate flows in rivers with flow targets, 
particularly for low flows in the Baaka/Darling River, requiring protection of the 
entitlement of environmental flows through the system. 

29. Improve native fish passage by investing in the mitigation of barrier impacts across 
the Murray-Darling Basin, using traditional and innovative approaches (e.g. pipe 
fishways).  

30. Limit the impact of cold-water pollution on native fish by continuing investment in 
mitigation solutions to reduce cold-water pollution from major dams. 

31. Combat the impact of alien fish by investing in innovative approaches to reduce 
populations of alien fish species. 

f. Managing water quality 

There are a range of major challenges in the management of water quality in the Murray 
darling basin rivers. Many of these are exacerbated by reduced flows as a result of over 
allocation of water. The most well known issue is increased salinity in the lower regions of 
the Murray darling basin, particularly affecting the lower river Murray and it's floodplains 
including the towler floodplains. This is affecting the biodiversity particularly flood 
dependent vegetation and native animals. Most recently, massive fish kills in the Barker 
lower darling have been caused by low dissolved oxygen primarily exacerbated by algal 
blooms which player peripheral proliferate with low flows in the darling river and absence of 
ability for native fish to escape to other parts of the river. There are also concerns about 
Blackwater events where leaf litter and organic matter washes into the river system creating 
considerable organic matter for bacteria to decompose and take oxygen out of the water. 
This problem may be exacerbated with increasingly poor health of floodplains in areas along 
the darling river and its tributary floodplains. Dead and dying river red gums black box and 
call a bar will continue to provide high levels of organic matter as they die on the flood 
plains which may wash into the river and is exacerbate the problem of water quality not 
only for biodiversity but for people who depend on the river for critical human needs. 



23 
 

 

These problems are not easily dealt with and are fundamentally related to reduced flows in 
the rivers as well as regulation through barriers that restrict movement of native fish species 
throughout the system. It is likely that water quality will continue to deteriorate particularly 
in the northern basin with increasing climate change and flows which are not sufficient to 
maintain the environmental health of the river rivers and their dependent ecosystem 
including biodiversity. 

Recommendations 

32. Continue to increase flows, particularly base flows and connectivity in the Northern 
Basin Rivers.  

33. Remove barriers to fish passage where possible or provide options for fish to move 
up and down rivers.  

34. Continue to remove salt from the rivers with salt interceptions schemes where 
required.  

35. Ensures sufficient flows through policies and management of tributary rivers to 
meet critical human needs for communities, particularly along the Baaka/ Darling 
River.  

g. Water infrastructure and critical human needs 

Dams are essential for the capture of water and diversion of river flows, predominantly for 
human uses, including drinking water, water for industry, irrigated agriculture and 
hydroelectricity generation. As acknowledged, many of the large dams require significant 
refurbishment to ensure dam safety and their ability to provide for human use. Combined 
with the diversion of flows from rivers, they have also significantly impacted freshwater 
ecosystems (Kingsford 2000) and other downstream users, particularly critical human needs. 
(e.g. Baaka/ Darling River communities).  

There is sometimes impetus for increasing water security to develop new dams. This often 
ignores the significant economic costs, even before environmental costs are included, which 
is seldom done. For example, the NSW and Federal Coalition governments announced they 
would raise the dam wall of Wyangala Dam on the Lachlan River in 2019, at a shared cost of 
$650 million, increasing storage by 53%. The enlarged dam was estimated to deliver 21 
billion litres of water each year, predominantly for irrigation. By 2021, the estimated cost of 
the infrastructure of the dam had blown out to $2.1 billion. The NSW government business 
case underestimated the cost by 239%, without adequately considering all the 
environmental costs (Kandulu et al. 2024). 

With rapidly approaching costs for refurbishment of dams in the Murray-Darling Basin, 
there is should be cost benefit analyses, including the economic externalities of dams on 
river systems (e.g. loss of biodiversity, fish kills). Appropriate cost benefit analyses during 
refurbishment would be an important way of establishing the ongoing importance of large 
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dams to Australian taxpayers, who pay most of the costs.  

Critical human needs have to be met, as identified in the Water Act 2007 (Commonwealth). 
These need to be established for all rivers in the Murray-Darling Basin, learning from periods 
of extreme shortage such as the Millennium Drought and Tinderbox Drought. This means 
ensuring there is sufficient water in rivers, such as the Baaka/ Darling River where First 
Nations people experienced poor quality water, not sufficient to satisfy critical human 
needs. A multi-year focus is essential to ensure that in extreme droughts, not all water in 
upstream dams is used and there is sufficient to supply critical human needs.  

Recommendations 

36. Governments should implement cost-benefit analyses to ensure that refurbishment 
of dams, using taxpayer funds, is providing sufficient economic value and other 
values (e.g. flood mitigation) that offset externalities.   

37. There should be multi-year minimum flow targets on all rivers to ensure that critical 
human needs are met.  

38. Any new large government-built dams should have rigorous and transparent cost-
benefit analyses to ensure that taxpayer funds are adequately spent. 

h. Basin Plan regulatory design 

i. Background 

The Murray-Darling Basin Plan operates within the federal framework established by the 
Water Act 2007 (Cth), which requires the Murray-Darling Basin Authority (MDBA) to develop 
and periodically review a Basin Plan that sets Sustainable Diversion Limits (SDLs) and 
overarching environmental objectives for the Basin. Responsibility for water sharing and 
allocation, however, rests primarily with Basin states under their own water legislation. For 
example in New South Wales, Water Sharing Plans (WSPs) are the principal statutory 
instruments through which water access licences are granted and managed, with 
WaterNSW administering delivery of both consumptive and environmental allocations. 
States are also responsible for managing environmental flows at the catchment level, 
including delivery of Commonwealth environmental water held by the Commonwealth 
Environmental Water Holder (CEWH). This creates a layered governance structure in which 
the Commonwealth sets Basin-wide limits and environmental objectives, while states retain 
day-to-day authority over water access, use, and wetland scale flow management. The 
resulting arrangement, while reflecting Australia's constitutional division of powers, 
produces significant complexity and material challenges for accountability and regulatory 
efficiency across the Basin. 

ii. Commonwealth obligations 

The Commonwealth's role in Murray-Darling Basin governance is dependent on Australia's 
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international environmental obligations, fundamental to the legislative instrument, the 
Water Act 2007 (Commonwealth). The Ramsar Convention on Wetlands applies directly to 
internationally significant Basin freshwater ecosystems, including the Coorong, Lower Lakes 
and Murray Mouth, Barmah-Millewa Forest, and Macquarie Marshes. The Convention on 
Biological Diversity is also important. Further, bilateral migratory bird agreements with 
Japan (JAMBA), China (CAMBA), and the Republic of Korea (ROKAMBA) oblige Australia to 
protect waterbird habitat across the Basin. These obligations create a Commonwealth duty 
to ensure Basin water management delivers adequate environmental outcomes.  

The Commonwealth Government also has an obligation under the Environment Protection 
and Biodiversity Act 1999 (Commonwealth) to protect and mitigate threats to freshwater 
threatened species and ecological communities. These include the recently listed critically 
endangered River Murray-Darling to the Sea and the endangered inner floodplains of the 
Macquarie Marshes. However, the current regulatory framework does not explicitly 
translate these national obligations into enforceable Basin Plan requirements or Water 
Resource Plans, leaving a significant accountability gap between Australia's national and 
international commitments and implementation in Basin water management policy. 

The Basin Plan should be amended to explicitly give effect to the Commonwealth’s national 
and international obligations. These obligations are currently referenced only in the 
Commonwealth Environmental Water Holder’s statutory mandate and are not translated 
into Water Resource Plan requirements or environmental watering strategies. Water 
Resource Plans and long-term watering plans should identify explicit protection of listed 
wetlands and migratory species habitat and how outcomes are being measured. This would 
require improved oversight by the Australian Government, including where Basin Plan 
environmental outcomes are not currently being achieved (MDBA, 2026). 

iii. State water planning 

Water Sharing Plans developed by the States inform Water Resource Plans, which are the 
primary mechanism through which the Murray-Darling Basin accredits state water planning 
arrangements, against 55 Basin Plan requirements. In practice, however, Basin states have 
largely relied on existing statutory instruments, their Water Sharing Plans and associated 
water management legislation, to satisfy Water Resource Planning requirements, resulting 
in substantial duplication. Where a state's water sharing legislation already addresses Basin 
Plan requirements, the WRP process requires the state to re-document and re-demonstrate 
compliance, imposing significant administrative cost without proportionate governance 
benefit. The MDBA has acknowledged that WRPs are costly and time-consuming to develop, 
assess, and accredit. This duplication, combined with delays in WRP accreditation in several 
New South Wales planning areas, suggests that the current accreditation architecture may 
no longer represent the most efficient or effective mechanism for Basin-wide regulatory 
oversight. Rigid institutional arrangements in the Basin have tended to resist adaptive 
reform, increasing the risk of regulatory inefficiency and governance failure (Alexandra 
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2018). 

Water resource plans should be restructured to equivalent state statutory instruments, 
including Water Sharing Plans, rather than requiring parallel re-documentation of 
requirements already satisfied under state law. Water Resource Plan accreditation should 
focus on Basin-wide priorities that state plans do not adequately address: SDL compliance, 
cross-border river connectivity, protection of Commonwealth environmental water, national 
and international obligations and critical human water needs. This approach would 
materially reduce the administrative burden associated with assessing WRPs against all 55 
Basin Plan requirements, while maintaining Commonwealth oversight of core Basin 
safeguards (MDBA 2026b). 

Water resource plans should also include explicit environmental objectives and measurable 
flow targets for each planning area, consistent with SDL requirements and long-term 
watering plans. This would improve the regulatory clarity and accountability of Water 
Resource Plans, providing a stronger basis for the Inspector-General of Water Compliance 
assessment, and ensure that environmental outcomes, not only water access arrangements, 
are embedded in every accredited plan. 

iv. Role of Murray-Darling Basin Plan 

A deeper structural problem is the concentration of regulatory power within Basin states, 
coupled with the limited capacity of the Commonwealth to hold jurisdictions accountable 
for inadequate planning or persistent non-compliance. The Inspector-General of Water 
Compliance, established to provide independent oversight, has a constrained remit where 
Water Resource Plans remain unaccredited or incomplete, reducing its ability to effectively 
monitor SDL compliance. This weakens Basin-wide accountability where oversight is most 
needed. Historically, more robust independent accountability was provided through the 
National Competition Council (NCC), which audited state compliance with water reform 
commitments as part of the broader National Competition Policy framework. No equivalent 
independent auditing mechanism has been maintained in the current Basin Plan governance 
structure. The absence of genuine Commonwealth enforcement levers, beyond the power 
to refuse or delay accreditation, means that state non-compliance carries limited regulatory 
consequence, undermining the integrity of the Basin Plan's accountability framework 
(Alexandra, 2018). 

The Commonwealth should be given explicit statutory powers to require Basin states to 
remedy inadequate or delayed Water Resource Plans within defined timeframes. Where 
jurisdictions fail to accredit plans on schedule, or where plans do not meet core Basin Plan 
requirements, the Commonwealth should have clear escalation mechanisms, including the 
power to issue compliance directions. Water Resource Plan accreditation delays, particularly 
in New South Wales where several planning areas remain without accredited plans, should 
be treated as a regulatory compliance risk requiring active response, not merely 
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administrative follow-up. 

Independent governance performance audits should be reinstated as a formal feature of 
Basin Plan oversight, restoring a function previously performed through the National 
Competition Council under the National Competition Policy framework. These audits should 
be conducted every five years by an independent body and assess regulatory efficiency, 
compliance performance across all jurisdictions, adaptive capacity of the governance 
framework, community trust, and policy responsiveness. This would address the current 
accountability gap in which the Commonwealth has limited capacity to hold Basin states 
accountable for inadequate or delayed Water Resource Plans, and where the Inspector-
General of Water Compliance oversight function is constrained by incomplete accreditation. 
Independent auditing is essential for restoring legitimacy and trust in Basin governance 
(Alexandra 2018). 

v. River scale planning and management  

At the river and catchment scale, Environmental Water Advisory Groups are established for 
some rivers to coordinate and advise on the delivery of environmental water in specific river 
valleys. Environmental Water Advisory Groups bring together environmental water holders, 
the Commonwealth Environmental Water Holder, catchment managers, local landholders, 
First Nations representatives, and conservation representatives, and are an important 
model for community-based adaptive management. However, their mandate is currently 
confined to environmental flow planning and delivery decisions. Many of the most 
consequential decisions affecting river health, including infrastructure operations, SDL 
compliance monitoring, drought response, and flow connectivity, are made through 
processes that sit outside the Environmental Water Advisory Groups framework. 
Governance structures should support the incorporation of learnings across multiple 
catchment areas to improve outcomes (Stewardson and Guarino 2018, Watts et al. 2020), 
yet one of the major challenges in environmental water management remains the 
inconsistency in documenting how such learnings are actually incorporated into decision-
making processes (Webb et al., 2018). Further commitment to transparency surrounding 
actual and expected outcomes, publicly accessible and independently verified funding uses, 
and independent monitoring and reporting of Basin sustainability indicators is required to 
build community confidence in the adaptive management process (Colloff and Pittock 
2022). Meaningful regulatory reform must include a commitment to devolving greater 
decision-making authority to river communities, with Environmental Water Advisory Groups 
playing a central and expanded governance role. 

Environmental Water Advisory Groups could be expanded beyond their current advisory 
role on environmental flow decisions to have formal input into a broader range of water 
management decisions at the catchment and river scale, including infrastructure operations, 
flow connectivity management, SDL compliance monitoring, and drought response planning. 
This expanded role would give river communities greater influence over decisions that 
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directly affect local water environments and improve the integration of environmental 
water management with broader Basin operations. This governance could be incorporated 
within Natural Resource Management Groups (NRM) well established in each state and 
allow for a devolvement of decision-making which also incorporates land management 
allowing for improved integration of land and water management.  

Recommendations 

39. Improve state accountability and compliance of Water Sharing/ Resource Plans by 
providing independent statutory oversight by the Inspector-General of Water 
Compliance.  

40. Explicitly embed Commonwealth international environmental obligations in the 
Basin Plan and relevant Water Resource Plans. 

41. Align Water Resource Plans with Water Sharing Plans to eliminate duplication but 
this requires that state legislation adequately incorporate obligations under the 
Murray-Darling Basin Plan.  

42. Include environmental objectives and flow targets in Water Resource Plans. 

43. Invest in an institutional framework within States which capitalizes on the expertise 
of Natural Resource Management groups 

44. Expand the jurisdiction of Environmental Water Advisory Groups to include 
Customer Service Committees, providing for one stakeholder river committee and 
improving efficiency.  

45. Strengthen transparency through annual independent reporting of SDLs, diversions, 
flow targets upstream of major wetlands and environmental conditions by the 
Inspector-General of Water Compliance.  

i. Improve science and knowledge to inform Basin water management  

The Basin Plan is obligated to use the best available scientific evidence available for 
decision-making. However, there is evidence in supporting documents and the review that a 
substantial amount of published literature on water management and ecosystem health in 
the Murray-Darling Basin has not been included or cited. There is no compilation of 
information, such as literature review which would provide transparency that the best 
available scientific information has been used.  

There is a need to ensure that environmental and flow targets, including Environmental 
Water Requirements (Sheldon et al. 2024), are adequately measured and assessed in 
relation to long-term trends. This could be compiled into a basin reporting mechanisms, 
providing social-ecological and economic tracking of trends (see Colloff et al. 2024). 
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Improving predictive models for linking flows and flooding regimes to environmental 
indicators is of fundamental importance, requiring investment in understanding and testing 
cause-and-effect relationships. Understanding the range of threats and drivers of 
environmental condition across the Murray-Darling Basin could be more efficiently 
standardized by adopting the approach of the Global Biodiversity Framework under the 
Convention of Biological Diversity. This includes classifying ecosystems under the Global 
Ecosystem Typology (Keith et al. 2022) and then assessing their risk of collapse by examining 
trends in biotic and abiotic indicators (Keith et al. 2013) to guide management.  

Recommendations 

46. Improved use of scientific literature to inform decision-making through an annual 
literature review and response document, demonstrating learning.  

47. Improve and inform on achievement status of environmental flow targets, with 
science through adaptive management, focusing on trend analyses including annual 
reporting of the condition of biotic and abiotic indicators at different scales from the 
wetland, river to Basin scale.  

48. Invest in improving understanding of cause-and-effect relationships related to water 
dependent ecosystems and development of predictive models of flow and flooding 
regimes on freshwater ecosystems and their biodiversity.  

49. Classify freshwater ecosystems across the Murray-Darling Basin using the Global 
Ecosystem Typology, followed by risk assessment, to guide actions related to land 
and water management.  

D. Further issues 

j. Non-use economic benefits and environmental externalities 

There was little discussion in the Murray-Darling Basin review (MDBA 2026b) of the non-use 
economic benefits of rivers for Australian communities, including those who live in the 
Murray-Darling Basin. Such non-use economic benefits are well established in policy 
decision-making but not adequately considered in the review. This undervalues the 
economics of the river in favour of extractive use of water. Such non-use benefits include 
tourism, reflected in the many tourism operations which depend on the healthy condition of 
the rivers. There are houseboats on the River Murray but also enterprises centred on 
tourism in major wetland systems like the Macquarie Marshes and Menindee Lakes which 
provide economic benefits for local and wider communities, as well as considerable value 
for visitors increasing their knowledge and appreciation of rivers of the Murray-Darling 
Basin. Many of the recreational and cultural pursuits are also dependent on adequate river 
flows and the healthy condition of the river systems. Even ecosystem services provided by 
species such as straw-necked ibis Threskiornis spinicollis which feed on locusts Chortoicetes 
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terminfera are important regulators of this agricultural pest, even if difficult to measure. 
Inclusion of non-use benefits provides a more balanced understanding of the economics of 
river basin management. 
 
This economic bias towards industries that extract from Murray-Darling Basin Rivers is 
further reinforced with no assessment of the impacts of the externalities resulting from 
reductions in flows and flooding in the rivers of the Murray-Darling Basin. There are some 
well-known examples of the impacts and costs of such externalities. For example, treatment 
of the environmental state of the Lower Lakes and the Coorong during the Millennium 
Drought amounted to about > $2.0 billion to taxpayers (Kingsford et al. 2011). There is still 
ongoing taxpayer investment ($3-$7 million) in the dredge required to keep the mouth of 
the River Murray open. There are also significant costs to communities of rivers in terms of 
access to drinking water, as well as recreational impacts affecting the health of Aboriginal 
communities along the Baaka/ Darling River.  Also, the impacts of barriers and low flows on 
the Baaka/ Lower Darling resulting in mass fish kills (Australian Academy of Sciences 2019) is 
a major unaccounted externality. Governments and communities were required to conduct 
inquiries and dispose of millions of dead fish with impacts on local communities and the 
biodiversity of the river, also affecting its future value for angling. Further, many most 
floodplain systems are owned and managed by floodplain graziers (Nairn and Kingsford 
2012), who graze their livestock when there is flooding. This has resulted in a major shift in 
economic financial income from traditional grazing communities to irrigation communities 
upstream, well documented for places like the Macquarie Marshes (Hall 2017) and the 
Lower Balonne system (Fessey 2017, Petersen 2017).  
 
Recommendations 

50. There needs to be more recognition and quantification of the non-use economic 
benefits of rivers and their ecosystems in relation to the implementation of the 
Basin Plan.  

51. The costs of externalities need to be more effectively quantified resulting from 
ongoing degradation of the Murray-Darling Basin, including impacts such as dealing 
with massive fish kills.   

k. Community and Government incentives for sustainable management of rivers 

Consumers around the world are increasingly interested in the source of their goods and 
services. Much of this interest is around future environmental sustainability and 
intergenerational equity around ecosystem services provided by the environment. There is a 
need for improved ways of incentivising river communities about the value of 
environmental sustainability in markets. This may translate to a premium price for products 
from a particular river in competitive national and international markets. For example, 
irrigation communities could demonstrate their commitment to environmental 
sustainability in a particular river system and market this with appropriate documentation, 
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as a reason for a premium price for their product in the market. This would necessarily 
require better commitment to tracking the sources of food and fibre from different river 
systems but would potentially redirect the current difficult nature of discussion on river 
management towards an incentive base for environmental sustainability and social licence 
in the development of river systems. 
Recommendations 

52. Encourage marketing of food and fibre depending on the water from the rivers of 
the Murray-Darling Basin to command a premium as a reward for particular 
products where there is well demonstrated commitment to environmental 
sustainability.  

53. Encourage improved labelling of food and fibre products from Murray-Darling Basin 
Rivers and so producers are rewarded for environmental stewardship by consumers.  

l. Protection of the Paroo River 

The Paroo River is the only major free-flowing river in the Murra-Darling Basin supporting 
considerable environmental, including two Ramsar-listed sites (Currawinya Lakes and Paroo-
Darling National Park) and cultural values. This was recognised by the Queensland and NSW 
Governments in 2003 when they signed an intergovernmental agreement to protect the 
flows of the Paroo River and its dependent ecosystems (Intergovernment Agreement for the 
Paroo River 2003). There is a need to better incorporate this river in the policy and 
management of the Basin Plan. It is currently largely incorporated within the context of a 
regulated or managed river with sustainable diversion limits. It would be better to more 
appropriately recognise this government and community protection mechanism within the 
Basin Plan and the Water Act 2007 (Commonwealth) as a particular conservation initiative 
which is not constrained to be within the mould of other regulated rivers in the Murray-
Darling Basin Plan. 

Recommendation 

53. Adequately and appropriately recognise the status of the Paroo River, the only large 
free-flowing river in the Murray-Darling Basin Plan and the Water Act 2007 
(Commonwealth). 
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