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1655BForeword 
525BWe are pleased to submit our draft of the Review of the Snowy Water Inquiry Outcomes 
Implementation Deed (the Deed). 

526BThe nation-building Snowy Scheme, constructed between 1949 and 1974 (with first generation of 
power in 1955), was designed to provide water to downstream irrigators and funded by hydro 
generation. While it has delivered many benefits, it has significantly reduced flows in montane rivers, 
including the Snowy and Upper Murrumbidgee rivers. After considerable community concern, a 
public inquiry resulted in an agreement, the SWIOID or Deed, being adopted by the Commonwealth, 
New South Wales and Victorian governments to increase the volume of water flowing down the 
montane rivers.  

527BThe Deed, established in 2002, reflects the understanding of environmental water management at 
the time. While it resulted in increased flows down the montane rivers compared with preceding 
arrangements, most notably in the Snowy River, the passage of time has shown that the flows are 
manifestly inadequate in volume and timing to ensure the health of the rivers and catchments 
involved in the Snowy Scheme. For example, the poor state of the Upper Murrumbidgee River at 
times provides a risk to water security and human health.  

528BWhile revised environmental flow provisions in 2002 increased the target release from Tantangara 
Dam to an average of 27 GL per year, this represents about 9 to10% of its mean annual natural flow, 
estimated to be 290 GL. These inadequate volumes of water are exacerbated by a poor record of 
catchment management activities by governments and others.  

529BThis Review was focused on the Deed, its governance and related operating arrangements. Although 
it considered the montane rivers in general, the focus of more technical work and modelling was the 
Upper Murrumbidgee River. The Review found that the Deed is outdated and is not delivering the 
outcomes required and justified by cost-benefit analysis. In particular, the Deed has delivered poor 
outcomes in the Upper Murrumbidgee River. 

530BFeedback to the Review, including 136 submissions, overwhelmingly expressed great concern about 
the state of the Upper Murrumbidgee River and catchment, and the absence of environmental care 
for the area. Advice from three independently facilitated community groups (First Nations, 
community interests and representatives from four governments) was clear on the need to improve 
the Upper Murrumbidgee River and catchment while wanting to ensure that impacts on the National 
Electricity Market (NEM) and Snowy Hydro Limited’s (Snowy Hydro) energy production were 
minimised.  

531BThe current Deed does not include the ACT even though the Murrumbidgee flows through its length, 
and the community and First Nations have little in the way of formal roles in the arrangements. 
Further, First Nations have little access to the river and catchment areas. The Deed discourages 
adaptative and innovative water management as NSW is liable for compensation to Snowy Hydro for 
any changes which are not supported by Snowy Hydro.  

532BModelling of various adaptive flow options which use a higher volume of water than is currently 
delivered to take advantage of weather and climate events, shows that improved river health can be 
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achieved without compromising energy production. The scale of foregone generation is 
approximately 0.05 to 0.1% of total NEM generation and less than 4% of Snowy Hydro’s annual 
generation. The Review also found that catchment repair is important and that increased flows alone 
will not be sufficient to restore the health of rivers.   

533BThe Review recommends a staged approach where environmental flows are increased to achieve 
environmental outcomes equivalent to the delivery of an average annual target of 30% (87 GL 
equivalent) of the average annual inflows into Tantangara Dam. This staged delivery should 
commence immediately with an increase in the volume of water to an average annual target of 23% 
(68 GL equivalent) of average annual inflow, which is Option 5 of the modelled environmental 
watering options. 

534BThe Review also recommends that within two years an independent study determine feasibility-level 
costs of upgrading the outlet valve on Tantangara Dam, to enable flushing flows that are required to 
support ecosystem recovery. A cost-benefit analysis should then be undertaken to determine 
whether the upgrade proceeds. Additional actions are also contingent on further work being 
undertaken prior to decisions being made. Also recommended is an upgrade to the objective setting, 
compliance, monitoring, reporting and review of environmental flow activities.   

535BGreater input from the community, including First Nations, is to be provided for in the new 
arrangements and a key recommendation is support for First Nations to enhance their access to the 
rivers and their role in their management.    

536BThe Panel believes that this package of reforms, if implemented collectively and in a timely manner, 
will lead to a significant improvement in the health of some of Australia’s most well-known rivers. 
Should governments decide not to proceed with this package of reforms, the Upper Murrumbidgee 
will likely die, with its flora and fauna irreversibly lost. Downstream communities will also suffer.   

537BThe Panel would like to thank all those who have contributed to this Review. The three advisory 
groups – the Stakeholder Advisory Group, the First Nations Advisory Group and the Review 
Consultation Group from governments – have provided us with helpful information and advice. We 
would like to thank those who put in submissions and contributed to meetings which has assisted 
our understanding of the issues and possible remedies. We also sincerely thank the consultants 
whose modelling and analysis of environmental flows, system operations, energy impacts and costs 
greatly informed the Review.  

538BFinally, the Panel would like to express its enormous thanks to the secretariat from DCCEEW whose 
commitment to assisting us with the Review has been unwavering and who have been unfailingly 
cheerful in responding to our requests. They have been a pleasure to work with and have done a 
wonderful job working with us to put this report together. 

Wendy Craik AM Terry Bailey David Swift AM 
Review Panel Chair Environment and Water Associate 1497BEnergy and Economic Associate 
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1657BExecutive Summary 
 

539BThis Review of the Snowy Water Inquiry Outcomes Implementation Deed (SWIOID) is being 
undertaken to improve the health of the Upper Murrumbidgee River between Tantangara and 
Burrinjuck dams by identifying opportunities to enhance environmental outcomes for river systems 
impacted by the operation of the Snowy Hydro Mountains Electric Scheme, while minimising 
impacts on the National Electricity Market (NEM), Snowy Hydro Limited (Snowy Hydro) and 
downstream water users.  Opportunities to improve community and First Nations involvement in the 
management of the river were also to be identified. The Review is also intended to bring the 
SWIOID’S twenty plus –year old governance up to contemporary standards. 

540BSince the Deed was agreed in 2002, the policy, environmental and community context for water 
management has evolved significantly. This first formal review of the Deed occurs in the context of 
contemporary water management which now places greater emphasis on a hierarchy of water uses, 
integrated catchment management, adaptive environmental water use, community and First 
Nations participation and coordination across jurisdictions. While the Deed has delivered increased 
environmental flows compared to pre-Deed conditions, the current state of the Upper 
Murrumbidgee is abysmal with its inhabitants, like Macquarie Perch, threatened with localised 
extinctions. Existing arrangements fail to meet evolving expectations for water management 
particularly in light of changing climatic conditions and increasing use.  

541BA consistent theme emerging from the Review is the need to move to a more integrated, coordinated 
and defined outcome-focused framework for the Snowy and Upper Murrumbidgee systems.  

542BThe Panel recommends a coordinated package of reforms to strengthen river health outcomes, 
improve system performance, and establish an integrated, adaptive and transparent governance 
framework for the Snowy and Upper Murrumbidgee systems. The Panel intends that these 
recommendations be implemented as a cohesive package, rather than in part, and considers this 
critical to achieving the intended outcomes.  

543BA central recommendation of the Review is the replacement of the existing arrangement with a new 
Deed between the Commonwealth, Victorian, New South Wales and the Australian Capital Territory 
governments for the delivery of environmental flows from the Snowy Scheme. This would be 
supported by more specific objectives, strengthened accountability mechanisms, and where 
necessary, transparent processes for managing trade-offs between the use of water for the 
environment and energy. The Review recommends the objectives of this new arrangement include 
specifying ecological outcomes, maintaining water security, minimising impacts on energy system 
outcomes and Snowy Hydro revenues, improving First Nations outcomes, improving community 
participation and achieving public trust and confidence. 

544BThe Review emphasises the need for these increased environmental water flows to be delivered 
through an adaptive management approach that responds to changing conditions and emerging 
evidence. The recommended flow proposal provides for an increase in water volume plus 
specifically timed flows to capitalise on weather events, such as high rainfall. The flows have been 
assessed against the volumes needed to meet specific environmental watering requirements for 



8 
 

particular ecological characteristics, such as sustaining populations of Macquarie Perch.  The Panel 
has explicitly considered the implications of the recommended increased flows on the NEM and 
Snowy Scheme operations as well as downstream water users. The Panel recommends that minor 
transmission losses associated with the additional environmental water allocations be met by 
recovered system inflows, so there is no impact to water allocations below Burrinjuck Dam. The 
Panel recommends an immediate transition to higher flow volumes which will improve river health, 
with the potential for further increases in the future that are informed by the outcomes of feasibility 
studies for enabling infrastructure.  

545BThe Panel also recommends an increased emphasis on integrated catchment management, where 
water management and land-based activities complement each other. This approach recognises 
that long-term river health depends on system-wide interventions, not additional volumes of water 
alone.  

546BA central component of the Review is the progression of First Nations water interests. The Review 
finds that current arrangements do not reflect First Nations custodial responsibilities to water and 
Country. It recommends a staged transition of First Nations participation and capacity building, 
enabling a greater role in decision-making, recognition of cultural water and support for First 
Nations-led stewardship and care for Country.  

547BImplementation of these reforms should occur through a staged pathway, building on existing 
programs and institutional arrangements. Recommended early actions should focus on 
strengthening governance foundations, increasing environmental flows to the Upper Murrumbidgee, 
supporting community participation in planning processes and increased river access for First 
Nations people. Other actions require further work prior to decisions being made. If implemented, 
over time these reforms would progressively enable more integrated decision-making, enhance 
environmental outcomes and strengthen cultural and community benefits. 

548BAnalysis of the economic, social, environmental and cultural costs and benefits of the proposed 
initial package of reforms (Option 5 of the environmental watering options) yields an expected net 
present value of approximately $68 million compared with the current situation. This package would 
see strong improvements in baseflow reliability and ecological condition below Tantangara Dam 
(representing the upper reach), with more moderate outcomes at Mittagang Crossing (representing 
the middle reach) and comparatively limited benefits at Lobbs Hole (representing the lower reach). 
The impact of these improved and more targeted environmental flows would be reflected in 
improved water quality, habitat persistence and local productivity, and would, for example, lead to 
substantial increases in Macquarie Perch abundance within occupied reaches. However, limited 
delivery of higher magnitude flows will restrict channel maintenance and species dispersal.   

549BA decision not to implement this package of reforms will save money (at least in the short term), 
avoid putting into practice a raft of new initiatives and programs which will involve challenging 
coordination of funding, people and activity and inconvenience for Snowy Hydro. However, such a 
decision will effectively condemn the Upper Murrumbidgee to a gradual death. Australia’s reputation 
for ecological mismanagement and local extinctions will unfortunately be enhanced and local 
communities will be devastated. In the longer term, impacts on downstream communities will 
require innovative solutions to ensure human water needs are met, among other things.  
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550BOverall, the Review concludes that replacing the Deed presents a significant opportunity to align 
water governance with contemporary expectations. With a proposed integrated governance 
approach to environmental flows, catchment management and First Nations participation, the 
revised framework can deliver more resilient river systems and more durable environmental, cultural 
and community outcomes over the long-term. A five-yearly independent audit and a ten-yearly 
independent review will enable timely adaptation to changing conditions. 

551BThe declining condition of the Upper Murrumbidgee River underscores the urgency for a timely and 
coordinated policy response upon the Panel’s submission of its final report. The Panel advises that 
the Australian, Victorian, NSW and ACT governments will need to act expeditiously on the Review’s 
recommendations. These recommendations are essential to support species persistence, maintain 
water quality, protect human health, and secure critical human water needs, at the same time as 
supporting the national energy market.  

0BFigure 1: The Upper Murrumbidgee at Tantangara Dam (January 2026). Source: Australian Government 
DCCEEW (January 2026) 

552B
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1658BRecommendations 
553BRecommendation Summary  

554BThe Panel’s recommendations should be read as a cohesive package. They are deliberately 
interdependent, with each reform reinforcing the others—implemented in isolation, individual 
measures will be less effective and may undermine intended outcomes. A holistic approach, 
sequenced and coordinated across policy, regulatory, and operational settings is therefore essential 
to realise the full benefits of the Review. 

555BTaken together, the Panel’s recommendations provide a practical pathway to a more coherent and 
resilient Deed framework. By strengthening information foundations, improving coordination and 
aligning incentives across the system, the recommendations seek to enhance trust, support 
efficient investment and operational decisions and ensure the framework remains fit for purpose in 
a rapidly changing environment. 

556BNote that references to ‘governments’ in the recommendations mean the Australian, NSW, Victorian 
and ACT governments.  

Recommendation 1 – Upper Murrumbidgee River environmental flows 
  
Environmental flows in the Upper Murrumbidgee River are increased to achieve environmental 
outcomes equivalent to the delivery of an average annual target of 30% (87 GL equivalent) of the 
average annual inflows into Tantangara Dam, delivered through redirecting a portion of the 
Required Annual Release from the Snowy-Tumut Development through Tantangara Dam. Meeting 
this requirement is to be delivered through: 

a. 15Bplanned environmental water - rules-based variable baseflows and small freshes that 
provide certainty in operations and minimum outcomes  

b. 16Badaptive environmental water - managed through flexible operating arrangements with 
the scale and timing of releases aligned with climate conditions and proportionate to 
Tantangara Dam inflows 

c. 17Bthe volume is in addition to other environmental flows for the associated montane rivers 
and the Snowy River  

d. 18Bstaged delivery, commencing with an increase in the volume of water to an average annual 
target of 23% (68 GL equivalent) of average annual inflow, with further increase subject to 
a 5-year audit on the effectiveness of environmental water delivery. 

  
Recommendation 2 – Tantangara Dam Outlet Upgrade Feasibility Study 
  
Snowy Hydro to commission and submit to the Australian Government, within 2 years from the 
acceptance of this Review report, an independent study to determine feasibility level costs of 
upgrading the outlet valve on Tantangara Dam, to enable flushing flows that are required to 
support ecosystem recovery. Following this, the cost benefit analysis should then be updated to 
determine whether the upgrade should proceed.  
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The development of the business case must be consistent with Infrastructure Australia’s 
Assessment Framework to reflect national standards for best-practice infrastructure 
development. 
Recommendation 3 – Environmental Water Monitoring Program 
  
The Commonwealth Environmental Water Holder, with governments, should establish, as a 
priority, a monitoring program that builds a baseline for assessing the effectiveness of 
environmental water delivery by governments when considering the business case for 
infrastructure upgrades. 
  
Recommendation 4 – ACT Water Entitlement Contribution to Environmental Flows 
  
The ACT Government provides water entitlements to the Commonwealth Environmental Water 
Holder of a volume that offsets the actual volumetric risk to water reliability in the regulated 
Murrumbidgee from the additional minor transmission losses associated with improving 
environmental flows. This entitlement is a dependency for the increased environmental water and 
contributes towards the ACT Government’s inclusion as a Party to the new Deed.  
  
Recommendation 5 – Snowy River Increased Flows 
  
For the final report the IRP further investigate the impact on the NEM of Snowy Hydro delivering an 
annual average of 212 GL to the Snowy River, noting that this was the original intent of the Deed 
and that water was purchased for this purpose and that rather than being delivered to the Snowy 
River the water has been used for energy and irrigators.  In this context, the Panel notes, there is 
no reasonable basis for applying existing compensation arrangements to deliver on the original 
policy intent of governments. 
  
Recommendation 6 – Evaluation of Snowy River Increased Flows and other Snowy Montane 
Rivers 
  
Within 3 years of the acceptance of this report, the effectiveness of the existing Snowy River 
Increased Flows to be subject to a thorough, quantitative evaluation for delivering on the original 
agreed commitment of governments to restore the health of the Snowy River. This review is to: 

a. 19Bbe undertaken by the Australian Government, in consultation with relevant jurisdictions 
b. 20Breview the effective volume and adaptive flow approach of environmental water required 

to achieve the policy objective, with consideration for climate projections and growth in 
water demands along the river 

c. 21Bdevelop measurable ecological objectives for the Snowy River as a priority under the 
renewed arrangement to support outcome-based environmental water delivery and long-
term system performance 

d. 22Binvestigate the impact on the NEM of Snowy Hydro delivering up to 294 GL to the Snowy 
River 

e. 23Bon completion of the exercise for the Snowy River, prepare a plan and costings for 
undertaking a similar exercise for the other rivers in the Snowy scheme. 
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Recommendation 7 – Decommissioning of Mowamba Weir  
  
Decommission the Mowamba Weir within 5 years of acceptance of this review, giving effect to 
recommendations from the Ten-Year Review of the Snowy Water Licence. 
  
Recommendation 8 – Adaptive Operating Framework for the Upper Murrumbidgee 
  
NSW implement, in consultation with other governments and with advice from Snowy Hydro, an 
adaptive operating framework to provide flexible operating arrangements that deliver 
environmental outcomes and provide flexible responsiveness to critical weather, water and 
energy events within the Upper Murrumbidgee River.  
 
The environmental water flow program for the Upper Murrumbidgee is to be supported by: 

a. 24Benhanced environmental water planning with measurable objectives within the Annual 
Water Operating Plan 

b. 25Bflexible operating arrangements and processes within a flexibility envelope will include a 
water accounting framework that will establish annual and interannual water use  

c. 26Ba monitoring, evaluation and science program  
d. 27BFirst Nations and stakeholder participation 
e. 28Breporting and reviews. 

 
The operating arrangements must be consistent with Snowy Hydro's responsibilities as a NEM 
participant and support AEMO's planning and operation of the NEM. 

Following the completion of Recommendation 6, investigate if this approach could be applied to 
other Snowy and Snowy Montane Rivers. 

 

Recommendation 9 – Governance and decision-making framework 

NSW, in consultation with the Australian Government, establish a decision-making framework 
that: 

a. 29Bprovides transparent and consistent processes for assessing trade-offs between 
environmental outcomes, water availability and energy system considerations  

b. 30Bestablishes an independent dispute resolution mechanism as a statutory appointment of 
an independent Snowy Water Commissioner under the Water Management Act 2000 
(NSW). The appointment is subject to consultation with Victoria, the ACT and the 
Australian Government. 

c. 31Bdefines escalation pathways and decision-making timeframes 
d. 32Brequires documentation and public reporting of decisions and trade-offs. 

  
Recommendation 10 – New Deed and system objectives 
  
Governments replace the Snowy Water Inquiry Outcomes Implementation Deed with a new Deed 
that: 

a. 33Bestablishes clear, system-level objectives across environmental, water, energy, cultural 
and community outcomes 
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b. 34Bincludes all relevant jurisdictions, with the ACT joining as a full participant following 
agreement on the contribution of the ACT to the arrangement 

c. 35Bdefines roles, responsibilities and decision-making arrangements across governments 
d. 36Bprovides the foundation for coordinated planning, funding, implementation and 

monitoring 
e. 37Bestablishes 5-yearly audits and 10-yearly reviews. 

  
The new Deed should be clearly structured and accessible, supported by appropriate explanatory 
material, and include: 

a. 38Bmeasurable ecological performance indicators for the Upper Murrumbidgee and, in time, 
the Snowy and other Snowy Montane rivers 

b. 39Bresponsibility for transparent public reporting on performance, monitoring outcomes and 
compliance (including in line with Recommendation 14 on compliance and enforcement). 
  

Recommendation 11 – Intergovernmental coordination (Senior Officials) 
  
Governments establish a senior officials level committee with authority and accountability to 
support implementation and whole-of-system operation. 
  
This function must: 

• 40Bprovide whole-of-system oversight of implementation, sequencing and coordination 
• 41Bensure alignment across water, environment, energy, First Nations and community 

objectives  
• 42BApprove an annual plan, for example, from the MDBA, which coordinates as necessary, 

activities under the Deed  
• 43Bsupport effective collaboration across jurisdictions 
• 44Binclude and respond to the advice of First Nations, the community and scientific input.  

  
Recommendation 12 – Advisory and participatory inputs 
  
Governments strengthen advisory and participatory arrangements to support decision-making 
across the system. 
  
This includes: 

a. 45BNSW expanding advisory arrangements (such as the Snowy Advisory Committee) to 
include additional ACT, First Nations and community representation 

b. 46Bensuring input into planning, decision-making and review processes is consistent and 
coordinated 

c. 47Bincluding the Commonwealth Environmental Water Holder in relevant advisory and 
coordination forums 

d. 48Bsupporting transparency and community confidence through clear engagement 
processes and public reporting. 
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Recommendation 13 – Monitoring, reporting and review 
  
Governments establish an integrated monitoring, reporting and review framework which brings 
together monitoring undertaken by relevant entities (including the Commonwealth Environmental 
Water Holder) that: 

a. 49Bassesses performance against agreed objectives and indicators 
b. 50Bprovides independent, transparent reporting on system outcomes 
c. 51Bsupports adaptive management through feedback into decision-making 
d. 52Bincludes regular independent audit (e.g. 5-yearly) and 10-yearly Deed review 
e. 53Bprovides coordination across jurisdictions.   
  

Recommendation 14 – Compliance and enforcement  
  
Governments establish a strengthened compliance and enforcement framework that: 

a. 54Bsupports delivery of system-level objectives 
b. 55Bseparates compliance and enforcement functions from policy decision-making and 

operational and delivery to ensure independent oversight and clear accountability 
c. 56Bapplies proportionate enforcement mechanisms 
d. 57Bprovides transparent and regular (e.g. annual) public reporting on compliance  
e. 58Bintegrates with monitoring and review processes to support continuous improvement. 

  
Recommendation 15 – ACT and NSW Regional Growth Strategy  
  
The ACT and NSW governments jointly develop a regional growth strategy to manage water 
resources in a way that meets Canberra and surrounding NSW region water needs including during 
dry and drought periods. 
  
This strategy must: 

a. 59Bexplicitly account for trade-offs between different water uses and be adaptive, enabling 
responses to changing climatic, environmental and operational conditions 

b. 60Bprovide sufficient certainty for long-term planning outside of scheduled review points 
c. 61Bdeliver on the environmentally sustainable level of take  
d. 62Bengage the NSW Cross Border Commissioner.  

  

Recommendation 16 – First Nations custodianship framework  
Governments proactively work with all Nations of the Upper Murrumbidgee and Snowy River 
systems to establish a First Nations custodianship framework, described in Chapter 6.1, that 
provides a structured pathway towards shared governance and decision-making on matters 
affecting cultural values, and to progress broader aspirations that may include river rights, cultural 
water ownership and access to river Country.  

Governments are to invest appropriately to support the implementation of this recommendation. 

 
 
 

  



15 
 

Recommendation 17 – Water entitlements for First Nations  
    

Governments proactively work with and support First Nations along the Upper Murrumbidgee and 
Snowy rivers, including through targeted and sustained investments to enable access to water 
entitlements that may be progressed through a Nation-led program that:  

a. identifies the mechanism for legal authority to hold and manage water interests   

b. supports First Nations defining objectives, timing, location and use of cultural water   

c. develops strategic guidance, coordination and long-term capacity building/knowledge 
sharing prepared by the First Nations Authority  

d. establishes operational arrangements for coordinating cultural water delivery 
alongside environmental and other water uses  

e. establishes monitoring and reporting against cultural objectives.  
 
Recommendation 18 – Integration of environmental water delivery and catchment 
management actions  
  
Governments ensure that environmental water delivery and targeted catchment management 
actions are integrated through a coordinated, whole-of-system approach. This may include: 

a. 63Bdelivering environmental releases with complementary on-ground interventions (such as 
riparian restoration, erosion control and habitat improvement) to deliver ecological 
outcomes 

b. 64Bstrengthening integration between land and water management across planning, delivery 
and monitoring processes. 
  

Recommendation 19 – Whole-of-system catchment investment coordination and alignment  
  
Governments improve coordination and alignment across jurisdictions, agencies and programs 
to enable a more integrated, whole-of-system approach for catchments, under the oversight of 
the senior officials committee and coordinated by, for example, the MDBA. This may include: 
  

a. 65Bestablishing a coordinated, cross-jurisdictional approach to catchment investment that 
builds on existing arrangements and progressively strengthens delivery 

b. 66Bproviding sustained, long-term funding to support continuity of on-ground works, enable 
scaling of successful initiatives, and build regional capability 

c. 67Bensuring monitoring, evaluation and learning is embedded within a structured adaptive 
management framework to support continuous improvement in catchment and 
environmental flow outcomes. 

  
Recommendation 20 – Supporting First Nations custodianship and community stewardship 
in catchment management activities  
  
Governments embed First Nations and community in catchment management activities through 
enduring stewardship roles.  
This includes: 
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a. 68Bexpanding participation in catchment management from the outset, including planning, 
delivery and monitoring, moving beyond consultation toward shared decision-making 

b. 69Binvesting in ranger programs, on-Country stewardship and workforce development to 
support long-term capability 

c. 70Bsupporting the integration of cultural and local knowledge and indicators of river health in 
catchment activities and monitoring. 

  
Recommendation 21 – Shared government funding  
  
The Australian, NSW, Victorian and ACT governments establish a shared funding model, including 
coordinated contributions to support system-level functions, planning and investment across the 
catchments. 
  
These contributions are to reflect system roles and responsibilities and may take different forms, 
including financial contributions, provision of water or entitlements, and targeted investment in 
catchment and system functions. Governments should establish enduring funding arrangements 
to: 

a. 71Bsupport coordinated, cross-jurisdictional investment 
b. 72Ballocate funding based on agreed system-level priorities. 

  
Funding is to be allocated based on: 

a. 73Bscientific evidence and monitoring 
b. 74Bagreed system-level priorities 
c. 75Binput from community and First Nations. 

The arrangement is to be transitional and staged, including interim measures to extend the 
Australian Government investments to ensure continuity (including the Restoring the Upper 
Murrumbidgee River Program and drought response). 

 
Recommendation 22 – Snowy Hydro funding 
  
Consistent with the beneficiary-pays principle, Snowy Hydro make an ongoing financial 
contribution to support environmental and system outcomes under the renewed Deed 
arrangement. 
  
This contribution: 

a. 76Breflects its role in operating and influencing outcomes across the system 
b. 77Bcontribute to the costs of environmental, catchment and system functions, coordinated 

by governments 
c. 78Bprovide certainty over time 
d. 79Binclude a base contribution and where appropriate, an additional contribution linked to 

system-level effects of operations. 
  
The level and structure of these contributions are to be determined through an independent 
pricing or regulatory process (such as IPART), to ensure transparency, consistency and objectivity. 
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Recommendation 23 – Alignment of Corporate Governance (Snowy Hydro) 
  
The Australian Government should strengthen alignment between Snowy Hydro’s corporate 
governance and system-level objectives. 
  
This includes: 

a. 80Brevising Statements of Expectations to reflect environmental, water and public benefit 
outcomes 

b. 81Bincorporating specific performance measures linked to river environmental flow and 
system outcomes in Snowy Hydro’s Balanced Scorecard framework to inform 
performance assessment for bonuses for senior staff 

c. 82Bensuring board capability is balanced across priority sectors and functions, including 
water, environment, public policy (in addition to energy, risk, strategy, finance and other 
relevant skills) 

d. 83Bappointing the Australian Government Minister responsible for water as a shareholder 
minister.  

   
Recommendation 24 – Establish a Rule-based Compensation Framework  
  
Governments establish a rule-based compensation framework that limits compensation to 
clearly defined circumstances and supports adaptive system management. Under this 
framework: 

a. 84Bno compensation applies to changes agreed through periodic reviews, audits or updates 
to objectives and operating arrangements 

b. 85Bcompensation applies only where outcomes fall outside a defined operating envelope, 
with impacts assessed against agreed criteria 

c. 86Bthe amount of any compensation is determined using a transparent, publicly available 
method or formula. 
 

The framework is to also include: 
a. 87Bclear triggers and rules for when compensation applies 
b. 88Bcompliance enforcement, including financial penalties for non-performance against 

agreed obligations. 
 

  

 

 

  



18 
 

1659BIntroduction 

Purpose of the Review 
557BThe Australian Government commissioned this independent review of the Snowy Water Inquiry 
Outcomes Implementation Deed (the SWIOID or Deed). The Deed is a legally binding agreement 
made in 2002 between the Australian, New South Wales and Victorian governments to provide more 
water for rivers affected by the operations of Snowy Hydro Limited (Snowy Hydro). The Deed has not 
been reviewed since its inception. 

558BThe Deed states the volume or energy equivalent of water in the Snowy Hydro Mountains Electric 
Scheme (Snowy Scheme) system which will be provided for the environment. This includes the 
Snowy River, the Upper Murrumbidgee River and several other high-altitude Snowy montane rivers.   
While its intent was commendable, implementation of the Deed over two decades has 
demonstrated that the releases of environmental water are inadequate and, with the exception of 
recent trials, inflexible and poorly timed, at a time of increasing demands on water for energy, 
agricultural production, regional development and urban supply. 

559BThe Review provides independent advice on whether, and how, water management arrangements in 
the Snowy Scheme should be contemporised with a focus on improving the health of the Upper 
Murrumbidgee River.  

560BThis Review has been undertaken in a substantially changed policy and governance context from 
that which existed when the Deed was agreed in 2002. Since that time, water reform frameworks 
have evolved, expectations of environmental stewardship have increased, and governments have 
adopted broader strategies and agreements relevant to river health, climate resilience, 
intergovernmental coordination and First Nations and community engagement.  

561BThese developments include environmental water reforms, contemporary national water policy 
settings, the National Agreement on Closing the Gap commitments, climate resilience strategies, 
and related governance and accountability expectations. Together, these contextual matters are 
relevant to the Review because they shape both the contemporary objectives against which existing 
arrangements should be assessed and the broader institutional conditions needed to support 
enduring river health. 

562BAny contemporary review of the Deed must consider not only the adequacy of existing 
arrangements, but also how prospective changes would interact with downstream users, the 
operational role of Snowy Hydro in the NEM, the national decarbonisation agenda, 
intergovernmental responsibilities, local communities, First Nations’ interests, and the wider 
implementation settings on which enduring river health depends.  
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Terms of Reference 
563BThe Review’s Terms of Reference reflect the breadth of considerations relevant to the Deed and 
require the Independent Review Panel (the Panel) to assess it in its full environmental, social, 
cultural, economic and energy context. While the Deed is the formal subject of the Review, the Terms 
of Reference make clear that its operation cannot be understood in isolation from the wider 
governance, regulatory and operational settings through which it is implemented.  

564BIn practice, the Deed gives effect to environmental water commitments through a suite of 
interrelated instruments, including Snowy Hydro’s operating licence and associated documents, 
water sharing and licensing arrangements, operational protocols, and governance and compliance 
mechanisms. Consistent with this broader framing, the Panel considered the Deed not as a stand-
alone instrument, but as part of the wider system through which environmental outcomes are 
delivered, governed, monitored and adapted over time.  

565BThe Terms of Reference also require the Panel to pay particular attention to the health of the Upper 
Murrumbidgee River upstream of Burrinjuck Dam. The Panel concluded that some of the changes 
needed to improve river outcomes sit outside the formal scope of the Deed itself. Enduring 
improvement in river health would depend not only on changes to Deed economic based 
arrangements, but also on complementary regulatory, policy, investment and governance actions 
beyond the Deed framework. 

566BIn addition, the Panel was to consider the broader Scheme-wide implications of any changes, 
including interactions with energy generation, downstream water users and whole-of-system 
reliability.  

567BThe Review did not include detailed quantitative re-modelling of the River Murray Increased Flows 
package or full re-modelling of Snowy River hydrology. Consistent with the Terms of Reference, 
Snowy River outcomes were considered qualitatively, with analytical effort prioritised toward the 
Upper Murrumbidgee River between Tantangara and Burrinjuck dams, where the most pressing 
ecological concerns had been identified.  

568BDuring the course of the Review, the Terms of Reference were updated. Following feedback from 
NSW, Victoria and the ACT through the Intergovernmental Review Consultation Group. The 
Australian Government published revised Terms of Reference in October 2025, including explicit 
reference to clauses associated with delivery of the 212 gigalitres (GL) increased flows to the Snowy 
River.  

https://www.dcceew.gov.au/sites/default/files/documents/tor-review-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/tor-review-snowy-water-inquiry-outcomes-implementation-deed.pdf
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Figure 2: Map of the Snowy Hydro Scheme 
569B
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The Review Process 
570BThe Review has been informed by a structured, deliberative methodology combining stakeholder 
engagement, technical analysis and iterative testing of reform options. Input has been drawn from 
advisory groups, including intergovernmental, stakeholder and First Nations forums, together with 
public consultation on the Panel’s Issues Consultation Report, and extensive direct engagement 
with governments, Snowy Hydro Limited, market bodies, technical experts and community 
stakeholders. 

571BThe Issues Consultation Report outlined matters within the scope of the Review and sought 
feedback on ways in which the Deed could be improved to meet contemporary water management 
objectives and community expectations. The public consultation process ran from 12 December 
2025 to 13 February 2026, with the Panel receiving 136 submissions from a broad cross-section of 
stakeholders, including industry groups, First Nations people, academia, catchment management 
organisations, landholders, community members and government agencies. This input has 
informed the Panel deliberations and the development of draft recommendations. 

572BConsistent with the Review Framework, the Panel has applied a structured deliberative design to 
test potential reforms against multiple objectives, integrating environmental, water, energy and 
community considerations. This has involved iterative development and assessment of reform 
scenarios, informed by technical modelling and stakeholder feedback, to evaluate trade-offs and 
identify options capable of delivering improved environmental outcomes while maintaining broader 
system performance. 

573BThe Panel’s deliberations have been supported by technical analysis assessing alternative 
environmental flow arrangements for the Upper Murrumbidgee River and their implications for 
connected water systems, energy generation and the broader community. This has included 
hydrological modelling, ecological assessment, integrated river system modelling, energy 
modelling, and economic and social analysis. Together, this work has enabled the Panel to evaluate 
environmental outcomes alongside system-wide impacts in a consistent and transparent manner. 
Further data on the consultation and analytical approach are provided in Chapter 2 (Review 
Methodology). 

  

https://consult.dcceew.gov.au/swioid-independent-review
https://www.dcceew.gov.au/sites/default/files/documents/review-framework-snowy-water-inquiry-outcomes-implementation-deed.pdf
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1. 1660BBackground 

1.1 A river under pressure 
574BThe Upper Murrumbidgee River is one of the headwater systems of the Murray–Darling Basin and a 
river of ecological, social and cultural importance. Yet for decades its condition has been shaped by 
a water management system designed for a different era — one in which the diversion and regulation 
of mountain rivers was acceptable as rivers were understood primarily as infrastructure for nation-
building, irrigation development and electricity generation.  

575BThe Snowy Mountains Scheme (the Snowy Scheme) delivered profound national benefits. But it also 
altered the natural flow patterns on which river health depends. In the Upper Murrumbidgee, those 
changes have contributed to a long period of ecological degradation, including diminished flow and 
flow variability, habitat simplification, pressure on already endangered native species, and declining 
resilience in the face of drought, increased bushfire risk and climate change.  

576BThese impacts have not always received the same public attention as the impacts experienced in 
the Snowy River, although the degradation is more profound. They are the product of cumulative 
decisions made over many decades, and they now require a contemporary response grounded in 
evidence, accountability and adaptive water management. 

577BImproving the health of the Upper Murrumbidgee River is not straightforward. It cannot be achieved 
through a single intervention, nor by reference to environmental flows alone. The river’s condition is 
shaped by a complex interaction of hydrology, infrastructure, catchment and river ecology, 
governance, climate, catchment processes and competing water and energy demands.   

578BAny contemporary review of the Deed must therefore consider not only the adequacy of existing 
arrangements, but also how prospective changes would interact with downstream users, the 
operational role of Snowy Hydro Limited (Snowy Hydro) in the National Electricity Market (NEM), 
intergovernmental responsibilities, local communities, First Nations’ interests, and the wider 
implementation settings on which enduring river health depends.  

1.2 Energy context: the National Electricity Market and 
Snowy Hydro Limited 
579BSnowy Hydro is an important participant in the NEM. The NEM provides electricity to eastern and 
south-eastern Australia including the interconnected regions of Queensland, NSW, the ACT, 
Victoria, South Australia and Tasmania. It supplies around 80% of Australia’s electricity or around 
200,000 gigawatt-hours (GWh) per annum to approximately 10 million customers. 0F

1  

580BThe electricity is supplied competitively through a 5-minute spot market managed by the Australian 
Energy Market Operator (AEMO). There are currently around 340 registered providers of generation 

 
1 The Australian Energy Market Commission (AEMC), ‘National Electricity Market’, www.aemc.gov.au/energy-
system/electricity/electricity-system/NEM. 
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and storage in the NEM with a total capacity of 68,000 megawatts (MW) of various types (see Table 
1 below).1F

2   

1BTable 1: Utility Scale Supply Plan in the National Electricity Market (NEM), April 2026 

581B  

582BThe NEM is in transition from a system primarily based on coal fired generation to one based on 
renewable generation firmed by storage and gas fired generation. Over 7,000 MW of ageing coal and 
gas-fired plant have announced they are withdrawing from the market while 12,700 MW of plant is 
currently committed to construction.2F

3 Just over half of the new entrant plant committed to 
construction is battery storage.  Further plant is in various stages of consideration as the Australian 
Government targets 82% renewables by 2030 and net zero greenhouse gas emissions by 2050.  

583BSnowy Hydro plays an important role in the NEM because of its ability to dispatch electricity when 
needed and to ramp its generation up and down quickly. Snowy Hydro currently has 4,114 MW of 
hydrogeneration registered in the NEM which is supplemented by 1,909 MW of registered gas and 
liquid fuelled plants across the NEM. 3F

4 Snowy 2.0 is under construction and will add 2,200 MW of 
generation and around 2,000 MW of pump capacity. 4F

5 In recent years, Snowy Hydro’s plant has 
generated around 4,500 GWh per annum.5F

6  

584BAs the NEM continues its transition, the existing Snowy Hydro generation, supplemented by 
Snowy 2.0 will play an even more important role in the NEM. Snowy Hydro also pays an annual 
dividend to the Australian Government.   

 
2 Graph based on data from AEMO’s Generation Page for April 2026. Data available on https://www.aemo.com.au/-
/media/files/electricity/nem/planning_and_forecasting/generation_information/2026/nem-generation-information-apr-
2026.xlsx?rev=9c92608b02494f9da3b120e8ac4e7b9d&sc_lang=en.  
3 As above. 
4 As above. 
5 As above. 
6 As above. 
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585BThe Review considered energy impacts of environmental watering regimes at two distinct but related 
levels: 

1. 586Bimpacts on the NEM as a whole; and  

2. 587Bimpacts on Snowy Hydro as the operator of the Hydro Scheme and, in the future, the pumped 
hydro facility (Snowy 2.0)  

588BConsistent with the Review Framework’s structured, evidence-based approach, a cost–benefit 
analysis (CBA) was undertaken to support transparent comparison of reform options and their 
system-wide impacts.  The CBA supports informed decision-making by quantifying trade-offs 
between environmental outcomes, energy system performance and broader economic and social 
effects, and by identifying options that deliver the greatest net benefit across these objectives. 

589BThe CBA is based on the impacts of the different levels and timing of environmental flows on the 
NEM and the customers it supplies. This reflects the potential impact on society and the economy 
given the scale of the NEM and the importance of electricity. At the NEM level, consideration of 
changes to environmental flow arrangements will reduce the energy Snowy Hydro can provide to the 
NEM over a year.   

590BHowever, because of the storage within the scheme, Snowy Hydro has flexibility to choose when it 
generates and when it pumps although that flexibility is limited by the operational capability of the 
scheme and a range of constraints on its operation.   

591BAs part of the Review, different environmental flow regimes have been applied to meet the differing 
environmental water requirements of key indicator species and ecosystems. Their impact on the 
NEM was analysed taking into account the capabilities and limitations of Snowy Hydro’s plant, 
noting its importance to the reliability of the NEM and Australia’s ongoing transition to a more 
diversified and renewable energy mix.  

592BAt the level of Snowy Hydro’s operations, changes to flow timing, flexibility or volumes may have 
implications for operational optimisation, opportunity costs and commercial risk. These impacts 
are an important consideration for governments, given Snowy Hydro’s dual role as a commercial 
entity, government business enterprise and a key part of Australia’s energy and water infrastructure.  

593BThe Review has therefore treated NEM-level impacts and Snowy Hydro business impacts as 
analytically distinct, while recognising their interrelationship. A reduction in the water available to 
Snowy Hydro’s generation may also lead to reductions in the revenue Snowy Hydro provides to the 
Australian Government.   

594BImportantly, the Panel has placed strong emphasis on minimising the adverse effects of increased 
environmental flows on Snowy Hydro’s power generation operations and on Australia’s transition to 
net zero, and its recommendations reflect that aim.    

595BThe NEM spot market provides a dynamic 5-minute price for each region of the NEM which reflects 
the supply-demand balance in real time, influenced by renewable energy generation peaks and 
seasonal demand. To allow firming and peaking plants to recover their costs over a year, the NEM 

https://www.dcceew.gov.au/sites/default/files/documents/review-framework-snowy-water-inquiry-outcomes-implementation-deed.pdf
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operates over a wide range of prices from -$1,000 /MWh to $20,300 /MWh.6F

7 This is important in the 
economic analysis as spot prices received by generators and storage should reasonably reflect their 
value to the market.    

596BSuch a volatile price is generally not preferred by customers or by generators who need some price 
certainty to manage their budgets. Financial derivative markets are therefore important, allowing 
market participants including retailers acting on behalf of customers, to contract around the spot 
market and fix prices in the medium-term.   

597BSnowy Hydro is an important participant in financial markets operating around the NEM and 
particularly in the provision of contracts to manage periods of very high pool prices. The Panel’s 
recommendations aim to minimise or eliminate any effects of increased environmental flows on 
Snowy Hydro’s ability to support its important role in financial markets or to firm its own retail load. 

1.3 The Snowy Scheme - a legacy of ambition 
598BWhen the Snowy Scheme was conceived and constructed in the 1950s, it stood as a nation-building 
achievement of extraordinary scale and vision. Bringing in more than 100,000 workers from over 30 
countries, the Snowy Scheme reflects an era defined by post-war optimism, engineering ingenuity 
and a determination to fuel economic growth, the diversion of mountain rivers to support inland 
irrigation paid for by generating electricity was widely celebrated.   

599BWater was viewed as something to be captured, redirected and put to work - rivers were valued 
primarily for what they could deliver to farms, cities and industry.  

600BWhile large-scale water and hydro-electric developments were distinguished in the mid-20th 
century as symbols of national progress and modernity, this vision was not uncontested. In the 
United States, conservation organisations such as the Sierra Club were, by the 1950s, actively 
opposing major dam projects in environmentally significant areas, contributing to the emergence of 
the modern environmental movement and reshaping public attitudes to river systems and 
wilderness protection.   

601BSimilar debates emerged in Australia from the late 1960s onwards, including campaigns opposing 
the flooding of Lake Pedder and later, the Franklin River dam proposal in Tasmania. These 
movements reflected a growing recognition of the ecological, cultural and social values of 
free-flowing rivers, and marked a shift away from a purely developmental view of water resources 
toward more balanced and contested approaches to their management.  

602BThat said, the environmental consequences of such large-scale river regulation remained poorly 
understood at the time as ecological science was in its infancy in Australia and the concept of 
‘environmental water’ had not yet emerged. Despite some vocal pockets of opposition, the health 
of river systems was rarely considered a constraint on development.   

 
7 Australia Energy Market Commission (AEMC) (27 February 2026), ‘AEMC updated market price cap for 2025-26,’ 
www.aemc.gov.au/news-centre/media-releases/aemc-updates-market-price-cap-2025-26. 
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603BOver the decades that followed, the consequences of these interventions became increasingly 
evident. Reduced flows led to noticeably declining river health, simplified habitats, stress on 
populations of native fish and other organisms, and altered water quality and temperature regimes.   

1.4 The gradual shift  
604BAt the same time, public awareness and scientific understanding were deepening. Landmark 
community advocacy during the 1990s focused strongly on the highly visible degradation of the 
Snowy River downstream of Jindabyne, which became a powerful national symbol of environmental 
loss. By contrast, impacts on the Upper Murrumbidgee River — located upstream of major storages 
and less visible to the broader community — received comparatively limited public attention, 
despite experiencing substantial ecological degradation.  

605BThe shift in understanding culminated in the 1998 Snowy Water Inquiry and the subsequent Snowy 
Water Inquiry Outcomes Implementation Deed (the Deed). The Deed resulted in landmark reforms 
at the time. For the first time, governments formally acknowledged that environmental outcomes in 
the Snowy Mountains Scheme rivers mattered and that operation of the Scheme needed to ensure 
river health alongside irrigation reliability and electricity generation.  

606BThe Deed represented a significant course correction, applying contemporary knowledge to a 
system designed in a very different time.  

1.5 From nation building to environmental accountability 
607BMore than two decades later, the policy and environmental contexts have again shifted. Climate 
change is altering hydrological regimes with a general reduction in the Scheme’s water availability 
predicted and increasing frequency and severity of extreme events. Regional population growth and 
economic development have intensified competition for water resources, increasing pressures on 
already stressed river systems.  

608BExpectations of environmental stewardship are higher and community understanding of the 
ecological processes that sustain montane rivers, including the Snowy and Upper Murrumbidgee, is 
more sophisticated.   

609BThe role of the Snowy Scheme within the NEM has also evolved, even as its contribution to energy 
security remains significant. That role is expected to continue evolving with the commissioning of 
Snowy 2.0 and the continued growth of renewable energy in the NEM.  

610BWhile the Deed delivered measurable improvements for the Snowy River relative to its pre-Inquiry 
condition, it was a point-in-time response. Subsequent ecological understanding indicates that 
both the Snowy River and the Upper Murrumbidgee River now face challenges that were not fully 
appreciated in 2002.   

611BIn particular, the Upper Murrumbidgee River has experienced sustained ecological degradation, 
while the Snowy River, although comparatively better provided for under the Deed, is also unlikely, 
under current arrangements, to be receiving the volume, variability and adaptive management 
attention required to support long-term river health under changing climatic conditions. 
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1950s–1970s | Nation-building era  
The Snowy Mountains Scheme is designed and constructed to support inland irrigation and paid 
for by electricity generation. Environmental impacts of large-scale river regulation are largely 
unrecognised or unaddressed.  

 

1980s–1990s | Emerging consequences  
Reduced river flows and altered hydrology contribute to declining river condition. Scientific 
understanding of river ecology and flow dependence begins to mature.  
1998–2002 | A turning point  
The Snowy Water Inquiry leads to the Snowy Water Inquiry Outcomes Implementation Deed 
(SWIOID), formally recognising the need for environmental water. 

 

2000s–2010s | Implementation and learning  
Environmental flows are progressively delivered, although inconsistencies remain between the 
Deed, its Annexes and the operating licence. Monitoring and evaluation occur intermittently, 
scientific understanding improves, but gaps in continuity and long-term datasets remain a 
persistent shortcoming.  
Formal reviews of whether objectives were achieved, and of the Deed itself, were not 
instigated. Even when licence reviews were undertaken (a 5-year review in 2007-2009 and the 10-
year review in 2017-2018) and recommended changes, agreed compensation arrangements 
requiring the NSW Government to compensate Snowy Hydro for any licence change with which 
they do not agree.  

 

Today | A new context  
Climate change, higher community expectations and improved ecological knowledge place new 
demands on water management and governance. Contemporary water management has 
changed significantly since 2002, but the Snowy Scheme’s governing arrangements have not 
kept pace to the same extent.  

1.6 Why this review matters now 
612BThe Deed has not been comprehensively reviewed since it was signed, despite significant changes 
in water availability, river science, national water policy settings, the NEM, the transition to net zero, 
social and cultural expectations, and the role of the Snowy Scheme within the NEM.  

613BAgainst this backdrop, the review of the Deed is both a practical necessity and a collective 
responsibility. It reflects an acceptance that the challenges facing the Upper Murrumbidgee River 
today are not the result of a single decision, but of cumulative choices made over generations, often 
with the best available knowledge of the time. The task is not to revisit those choices with hindsight 
alone, but to respond using the best evidence, tools and governance arrangements available today.  

614BPast decisions, including the original design of the Snowy Scheme and the parameters set by the 
Deed, have materially shaped present day river condition. The Review therefore starts from a clear 
acknowledgment that these arrangements are a significant cause of current outcomes, 
notwithstanding that they reflected prevailing practice at the time.   
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615BThese legacy places a heightened responsibility on today’s governments and institutions to act 
decisively, transparently and accountably to address the consequences, in a manner which adapts 
to future changes.  

616BIn effect, the Review asks whether arrangements designed as an early response to environmental 
decline are still adequate in a world where signals of stress in regulated rivers are clearer, and the 
consequences of inaction better understood.  

617BThis Review is an opportunity to take stock of how far Australia has come in understanding river 
systems and to determine how that understanding should be reflected in the contemporary 
management of one of the nation’s most significant pieces of water and energy infrastructure. 

1.7 More than just the Deed 
618BExperience over recent decades demonstrate that environmental recovery cannot be achieved 
through flow rules alone.  

619BAlthough the Review focuses on the Deed, the Panel recognises that achieving contemporary best 
practice outcomes for the Snowy, the Upper Murrumbidgee and other affected montane rivers will 
depend on governance, regulatory, community engagement and investment settings that extend 
beyond the Deed.  

620BThe Deed is an intergovernmental arrangement governing water sharing and operational 
arrangements, with environmental flow commitments implemented through Snowy Hydro’s 
operating licence. As such, its scope is inherently confined to matters directly related to water 
releases, operational flexibility and intergovernmental governance. Many of the drivers of ecological 
condition in the Upper Murrumbidgee River — including catchment processes, riverine habitat 
condition, water quality, and resilience to climate variability — are also shaped by complementary 
actions and decisions that sit outside the Deed.  

621BThese actions include:  

• 89Bregulatory and policy settings administered by water, environmental and land management 
authorities  

• 90Bcatchment-scale rehabilitation and protection measures  
• 91Binvestment in river restoration, monitoring and adaptive management capacity  
• 92Bgovernance and coordination arrangements that support integration across water, 

environment and land use management systems 
• 93Burban planning and development.  

622BThe Panel considers it important to identify and make explicit the dependencies between 
Deed-based water management arrangements and broader policy and management settings, 
because those dependencies influence the feasibility, effectiveness and durability of any options 
considered.  
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623BAccordingly, the Panel has approached its task on the basis that:  

• 94Bthe Review can assess how the Deed currently operates and identifies options to improve 
environmental outcomes through changes to flow management and governance and by 
adopting adaptive management arrangements  

• 95Bthe Review can identify interactions with and dependencies on actions outside the 
Deed including the establishment of operating arrangements and responsible bodies to 
deliver on the objectives in the Deed and ensure compliance  

• 96Bachieving the Review’s intended outcomes will ultimately require governments to consider 
and, where necessary, commit to complementary actions beyond the Deed.   

624BIn this sense, the Review is an opportunity to consider whether Australia’s approach to managing 
the Snowy Scheme, across water, energy and environmental dimensions, continues to reflect 
contemporary best practice, or whether a new Deed is required.  

 

  



30 
 

2. 1661BReview Methodology 
 

625BThis chapter outlines the methodology adopted by the Panel, in accordance with the Terms of 
Reference released in October 2025 (available at the Australian Government DCCEEW website). It 
details the consultation processes, technical analysis, and key limitations that have informed the 
Panel’s assessment and recommendations for this report. 

2.1 Consultation process 
626BA comprehensive consultation program was undertaken to inform the Review, ensuring that a wide 
range of perspectives were captured and meaningfully considered. 

627BThe Panel met on a number of occasions and carefully considered the input of the First Nations 
Advisory Group (FNAG), the Intergovernmental Review Consultation Group (RCG), energy, water and 
environment agencies in the Australian Government, NSW, Victoria and the ACT, and the 
Stakeholder Advisory Group (SAG) throughout the Review. Each of the three stakeholder groups were 
independently facilitated through a deliberative process designed to bring them along and to gather 
informed perspectives on the complex trade-offs presented by the Review. The advice of the three 
groups to the Panel can be found at Review of the Snowy Water Inquiry Outcomes Implementation 
Deed - DCCEEW. 

628BIn addition to formal advisory groups, the Panel engaged directly with a broad range of key 
stakeholders, including academics, First Nations representatives, irrigators, environmental 
advocates and relevant government bodies, including catchment management authorities. A 
comprehensive list of consultation activities undertaken for this Report is provided at Appendix A. 

629BIn addition to the Upper Murrumbidgee stakeholders, the Panel undertook consultation activities 
across the Snowy region, including visits to Marlo, Victoria and Dalgety, NSW in January 2026, to 
engage directly with local stakeholders. The Panel also undertook site inspection of the Mowamba 
Weir which provided further context for community concerns. First Nations’ perspectives in the 
Snowy region were conveyed to the Panel through the appointed First Nations facilitator. 

630BThe Panel also met with Snowy Hydro on a number of occasions throughout the review process, 
captured at Appendix A. The Panel visited Snowy Hydro facilities, as part of a tour of key 
infrastructure assets including Tantangara Dam. This site visit provided valuable context, enabling 
the Panel to better understand the operational, engineering and environmental considerations 
associated with water management and delivery across the Scheme.  

631BThe Review also considered findings from the public Have Your Say consultation on the Panel’s 
Issues Consultation Report, published in December 2025. The Panel received 136 submissions, 
reflective of the strong community interest in the review. Insights from the consultation have been 
incorporated throughout this draft report, with stakeholder feedback carefully considered in shaping 
and testing the recommendations. Key findings from this consultation process are available on the 
Commonwealth DCCEEW website. 

https://www.dcceew.gov.au/sites/default/files/documents/tor-review-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/water/policy/programs/water-reform/improving-health-upper-murrumbidgee/deed
https://www.dcceew.gov.au/water/policy/programs/water-reform/improving-health-upper-murrumbidgee/deed
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632BOverall, the Review consultation process was designed to ensure that diverse stakeholder views 
were captured and systematically integrated into the Review. Further detail on the consultation 
methodology is provided in the Commonwealth DCCEEW’s Review Framework. 

2BFigure 3: Community Consultation in Marlo, Victoria (February 2026). Source: Australian Government 
DCCEEW. 

633B  

2.2 Technical evidence considered by the Panel 
634BThe Review was supported by an integrated program of technical analysis designed to assess how 
alternative environmental flow arrangements could improve environmental outcomes in the Upper 
Murrumbidgee while considering implications for connected water systems, energy generation and 
the broader community. 

635BThe technical program combined hydrological modelling, ecological assessment, integrated river 
system modelling, energy modelling and economic and social analysis. Each technical workstream 
served a distinct purpose within the Review, however these workstreams were not undertaken 
independently. Outcomes from each workstream iteratively informed the other workstreams, 
creating a linked evidence base that enabled the Panel to evaluate environmental outcomes 
alongside broader system impacts. 

636BFigure 4 summarises the relationship between the technical workstreams considered by the Panel. 

Technical workstreams and evidence integration 
637BThe technical program commenced with a detailed assessment of current ecological conditions, 
and the development of ecological objectives and Environmental Water Requirements (EWRs) for 
the Upper Murrumbidgee. Ecological objectives defined the environmental outcomes sought 
through the Review and provided the basis for assessing alternative environmental flow 

https://www.dcceew.gov.au/sites/default/files/documents/review-framework-snowy-water-inquiry-outcomes-implementation-deed.pdf
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arrangements. The EWRs translated those objectives into measurable flow components, specifying 
the magnitude, timing, duration and frequency of flows required to support ecological processes 
and river health. 

638BUpper Murrumbidgee Hydrological modelling formed the central analytical platform for the Review. 
The modelling tested alternative environmental flow options and quantified the water required to 
achieve different combinations of EWRs. The hydrological modelling also provided the inputs 
required for all subsequent technical assessments. Further information is published on DCCEEW's 
website: Technical Expert Group input into the Review of the Snowy Water Inquiry Outcomes 
Implementation Deed. 

639BThree assessments were then undertaken using the Upper Murrumbidgee hydrological modelling 
outputs. 

640BThe ecological assessment examined the extent to which EWRs were achieved under each option 
and assessed the likely ecological response of the river system. This included consideration of river 
connectivity, habitat condition, geomorphic processes, water quality and native fish populations.  

641BIntegrated river system modelling assessed implications of the options for the regulated 
Murrumbidgee River and other connected water systems. This work examined changes to 
downstream flows, water availability, allocations, diversions, storage behaviour and transmission 
losses.  

642BEnergy modelling assessed implications of the options for Snowy Hydro operations and the NEM. 
This included consideration of generation outcomes, storage operations, market impacts and 
energy system reliability.  

643BThe outputs from these technical assessments were then integrated through an economic 
assessment, including cost-benefit analysis and evaluation of broader socio-economic outcomes. 
This work combined ecological, hydrological and energy outcomes to assess the relative costs and 
benefits of alternative environmental flow options.  

644BWhile the economic assessment drew together information from multiple workstreams, the Panel 
considered each technical assessment directly. The Panel's conclusions were informed by the full 
body of evidence rather than any single model or assessment framework. 

645BThe final stage of the process involved the Panel's integrated assessment, which combined 
technical evidence, stakeholder input and expert judgement to develop recommendations. 

646BFurther information is published on DCCEEW's website: Technical Expert Group input into the 
Review of the Snowy Water Inquiry Outcomes Implementation Deed. 

647BThroughout the Review, advisory group input regularly informed the technical program. The FNAG, 
SAG and RCG provided advice on ecological objectives, environmental water requirements, option 
design, modelling assumptions and interpretation of results including considerations about 
impacts (to the NEM, downstream water users etc). Technical experts and government agencies 
also provided specialist input throughout the process. 

 

https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
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Figure 4: SWIOID Review Technical Modelling Process 
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Development of ecological objectives and Environmental Water 
Requirements 
648BThe development of ecological objectives and EWRs provided the starting point for the Review. This 
reflected the focus of the Review on the declining ecological condition of the Upper Murrumbidgee 
and the need to design a flow regime that would protect and enhance river health. 

Ecological objectives and evidence review 
649BA structured process involving ecological experts, government agencies and advisory groups was 
undertaken to understand the current condition of the Upper Murrumbidgee and identify key 
ecological values, flow-dependent processes and environmental outcomes that should guide the 
Review. This process was supported by an evidence review that drew together existing information 
on river condition, hydrology, ecology and flow-ecology relationships. A summary of the evidence 
review is published on DCCEEW's website: Technical Expert Group input into the Review of the 
Snowy Water Inquiry Outcomes Implementation Deed. 

650BThe primary ecological objectives for assessing the environmental flow options were: 

• 97Bimproved and resilient Macquarie Perch population 
• 98Bimproved and resilient Murray Cod population 
• 99Bimproved and resilient macroinvertebrate populations 
• 100Bimproved and resilient in-stream vegetation 
• 101Bimproved and resilient riparian and pocket wetland vegetation 
• 102Bflow components align with aspects of the natural regime 
• 103Bflow regime that mobilises sediment 
• 104Bmaintain water quality sufficient to protect and restore ecosystems and ecosystem 

functions. 

651BMacquarie Perch was used as a key indicator species for the quantitative assessment because, as 
a flow-dependent threatened native fish with well understood life history requirements, its 
population response provides a sensitive and integrative measure of how changes in flow regime, 
connectivity, habitat condition and water quality affect river health in the Upper Murrumbidgee. 
Additionally, as the Macquarie Perch populations are well studied in the Upper Murrumbidgee 
improvements resulting from increased flows and improved flow patterns can be attributable.  

Environmental Water Requirements 
652BThe ecological objectives were then translated into a set of EWRs using the best available scientific 
and technical evidence. The EWRs were informed by expert workshops, existing environmental flow 
studies, NSW and ACT environmental water planning frameworks, analysis of modelled natural and 
current flow conditions, and advice from NSW and ACT agencies. Together, these inputs were used 
to identify the flow components required to support ecological outcomes, including low flows, 
baseflows, freshes, bankfull flows and channel maintenance flows. For each of these flow 
components, their magnitude, timing, duration and frequency were specified on a reach-specific 
basis at three locations in the Upper Murrumbidgee River: 

• 105Bdownstream of Tantangara Dam, representing the upper reach 

https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
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• 106BMittagang Crossing, representing the middle reach 
• 107BLobbs Hole, representing the lower reach.  

653BThe EWRs provided the foundation for option development and assessment. They were used as a 
consistent framework for testing alternative environmental flow scenarios, assessing ecological 
performance and understanding the trade-offs associated with different levels of environmental 
improvement. They were not intended to represent a final environmental watering plan. 

654BFurther information on the EWRs, the evidence base for option development and the ecological 
assessment of the options is published on DCCEEW's website: Technical Expert Group input into 
the Review of the Snowy Water Inquiry Outcomes Implementation Deed. 

Development, modelling and refinement of environmental flow options 
655BEnvironmental flow options were developed through an iterative process that combined technical 
analysis, expert input and advisory group feedback over three rounds of modelling and refinement. 
The options were developed to investigate how different combinations of flow volume, delivery 
flexibility and infrastructure constraints influence ecological outcomes, operational feasibility and 
system-wide trade-offs. 

656BThese options represent alternative scenarios with step changes in the volumes of environmental 
water, different operating strategies, flow characteristics, release patterns and infrastructure 
upgrades or augmentation. These strategies and characteristics are the focus for considering the 
nature and scale of improved arrangements, rather than any single option being preferred as a final 
rule set that could be implemented without further refinement. 

657BChapter 4 describes each of the different options and the environmental performance of each. 

Hydrological modelling – purpose and approach 
658BHydrological modelling was used to simulate flow regimes in the Upper Murrumbidgee River, in the 
ACT Upper Murrumbidgee Source hydrological model, to assess the volume of water required to 
deliver different flow regimes and to determine the extent to which EWRs could be achieved under 
each option.  

659BEach of the modelled flow options was then tested in the Murray–Darling Basin Authority’s 
Framework for Integrated River Models (FIRM) to assess impacts to the regulated Murrumbidgee 
River system downstream of Burrinjuck and Blowering dams.  

660BThe modelling approach prioritised: 

• 108Buse of Basin-accepted hydrologic models to ensure consistency with Basin Plan processes 
and acceptance across jurisdictions 

• 109Brepresentation of existing operational rules and infrastructure, including Snowy Montane 
rivers Increased Flows (SMRIF) release practices, as the Base Case 

• 110Btesting of alternative release strategies from Tantangara Dam that reflect contemporary 
environmental water management in the Upper Murrumbidgee River, including targeting 
specific EWRs rather than applying fixed release schedules 

https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed


36 
 

• 111Bassessment of downstream hydrologic, water availability and operational impacts, including 
in the Regulated Murrumbidgee (downstream of Blowering and Burrinjuck dams) through 
integrated modelling. 

661BA contemporary ‘current conditions’ Base Case represented the Snowy Scheme operations and 
SMRIF release practices. In the Base Case, environmental releases from Tantangara Dam are 
represented as scaled annual schedules (wet / moderate / dry years), derived from historic patterns. 

662BA key structural assumption in the modelling is that additional releases from Tantangara Dam are 
accounted as Required Annual Release (RAR) from the Snowy-Tumut development of the Snowy 
Scheme, effectively delivering a portion of the Snowy-Tumut RAR into the Regulated Murrumbidgee 
via the Upper Murrumbidgee. Under current conditions, the RAR is delivered into the Regulated 
Murrumbidgee through Jounama and Blowering dams. This approach simplifies the modelling but 
also means that trade-offs with downstream systems and energy generation are explicit and 
traceable. 

Modelling iterations and options refinement 
663BModelling of the environmental flow options was undertaken in three rounds, progressively refining 
options in response to advisory group feedback, to address emerging system behaviours (within the 
model), to test infrastructure constraints and different operating approaches to target EWRs. Early 
rounds were used to establish indicative relationships between release volumes and ecological 
outcomes—EWR achievement—while later rounds focused on increased flexibility, mitigating 
trade-offs, and near-term feasibility.  

664BThe process commenced with the ecological objectives and EWRs described above. These provided 
the foundation for developing alternative flow scenarios capable of delivering different levels of 
environmental improvement. 

665BThe initial purpose of option development was to test a range of ecological ambitions for the Upper 
Murrumbidgee River. Given the degraded condition of the river and uncertainty regarding the volume 
of water required to achieve different environmental outcomes, the Review did not begin with a 
preferred flow regime. Instead, the initial options were deliberately designed to represent different 
ecological trajectories, ranging from maintaining ecological persistence and reducing low flow 
stress through to restoring key ecological and geomorphic processes required for ecosystem 
recovery. 

666BThe first round focused on establishing indicative relationships between environmental water 
volumes, EWR achievement and ecological outcomes, without operational flexibility—that is, 
assuming an environmental release pattern would be “fixed” before the start of each water year, 
consistent with current arrangements. The modelling tested options representing different levels of 
ecological ambition, providing an initial understanding of the scale of change required to move from 
ecological persistence toward recovery. 

667BThe second round refined the options in response to technical advice and feedback from advisory 
groups. This included the introduction of seasonal variable baseflows, delivery flexibility, cultural 
water allocations (6 GL/year added to all subsequent options) and higher-magnitude flow 
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components, including channel maintenance flows to mobilise sediment and restore geomorphic 
processes.  

668BThe results of the second round were presented to advisory groups and technical experts. Feedback 
highlighted opportunities to further improve ecological outcomes and better reflect contemporary 
environmental water management principles. 

669BThe third round responded to this feedback through the development of an additional scenario, 
which involved a more climate-responsive approach to environmental water delivery and greater 
emphasis on improving environmental outcomes in the reach immediately downstream of 
Tantangara Dam.  

670BThis iterative process was underpinned by a feedback loop that involved technical analysis and 
advisory group input. Outcomes from modelling and technical assessments were presented to back 
to advisory groups to support deliberations. The technical assessments and advice from advisory 
groups informed subsequent option refinement and further modelling. The final options assessed 
by the Panel therefore represent the outcome of multiple cycles of technical testing, expert review 
and stakeholder deliberation rather than a single modelling exercise. 

671BThe Panel considers this iterative approach to be a significant strength of the Review. It enabled 
alternative environmental flow scenarios to be progressively refined in response to emerging 
evidence, identified trade-offs and stakeholder feedback, while providing a clearer understanding of 
the environmental outcomes associated with different levels of ecological ambition. Each 
environmental flow scenario is not defined in terms of a fixed annual water volume released, but 
rather a different level, frequency and spatial extent of various flow components aligned with the 
EWRs (ranging from low flows, baseflows and freshes, up to larger bankfull flows and channel 
maintenance flows). The freshes, bankfull flows and channel maintenance flows are each adapted 
to natural flow events and hence vary year to year. Some flows may not occur in dry years.  

Energy modelling 
672BThe Review took the alternative environmental flow scenarios and examined how they would impact 
the critical role of Snowy Hydro’s role in the NEM and consequently electricity customers. This 
analysis considered the operational and system-level impacts of each environmental flow option 
relative to a base case (current conditions) option without change to Snowy Hydro’s water releases.   

673BThe Base Case was developed by Frontier Economics in their Energy42 model and is primarily based 
on the Step Change Scenario in AEMO’s Integrated System Plan (ISP). Most inputs in the model were 
derived from AEMO’s “2025-26 Inputs, Assumptions and Scenarios” for the ISP but using a newly 
developed model of the Snowy Scheme inclusive of Snowy 2.0 from 2028, which was developed in 
consultation with Snowy Hydro. The model optimises investment in generation and storage across 
the NEM to reliably meet customer demand and optimises the half-hourly dispatch of that plant in 
the NEM until 2054.   

674BHaving established the Base Case, the model was then run with the environmental water releases 
by Snowy Hydro being the only change under each option and the corresponding adjustment to RAR 
at Blowering Dam. The dispatch in each run was based on the marginal operating cost of all 
renewable generators and historical costs of legacy coal and gas-fired generation. Hydrogeneration, 
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pumped hydro storage and battery storage were dispatched based on shadow prices. The cost 
differences between each option and the Base Case represent the underlying resource cost of the 
additional environmental water releases in that option.  

675BThe outputs from the Base Case and each option were examined to highlight differences in 
investment across the NEM, changes in dispatch patterns and the implications for energy market 
outcomes.  It is important to note that the additional releases to the Upper Murrumbidgee are offset 
by reduced releases from Blowering Dam to the Tumut River. The different options therefore leave 
the same quantity of water within the Scheme although the Scheme holds less stored energy with 
that water in lower elevation reservoirs.  

676BThe cost-benefit analysis is based on the incremental resource cost of each option, but the costs 
borne by Snowy Hydro are important to understand.  The operation of the Snowy Scheme within the 
model needs to reflect feasible operation within the Scheme’s limitations, to ensure the model 
reflects impacts on the NEM and indicates the potential financial outcomes on Snowy Hydro. The 
Scheme operation is more complex within the model and, given the period of interest, incorporates 
Snowy 2.0 which will allow pumping and storage in Tantangara Dam and in Lake Eucumbene. 

677BThe model outputs and detailed data from the model have been analysed to understand the impacts 
of the additional environmental water releases from the Scheme on the NEM and Snowy Hydro. The 
most efficient outcome for the NEM and profit maximising behaviour for Snowy Hydro is to forego 
the generation lost from the additional environmental releases at times where the NEM spot price is 
low. This will also ensure minimal or no impact on reliability of supply and importantly, maintain the 
ability of Snowy Hydro to support trading in financial risk management instruments. The model aims 
to deliver that outcome through shadow bidding of its output, but this is constrained in several ways. 
Scrutiny of the market model and further off-market analysis has therefore focused on the way the 
Snowy Hydro manages, within the broader NEM portfolio of generation, storage and 
interconnection, through extreme events including extended winter periods of high demand and low 
renewable generation.  

678BFurther information is published on DCCEEW's website: Technical Expert Group input into the 
Review of the Snowy Water Inquiry Outcomes Implementation Deed. 

Cost-Benefit Analysis 
679BA cost-benefit analysis (CBA) was undertaken to assess the trade-offs between environmental, 
social and economic outcomes, including energy system impacts, to inform decision making. The 
analysis includes broad consideration of costs and benefits and incorporates the results of 
hydrological and energy modelling to quantify the economic implications of each flow option.  All 
costs and benefits are the incremental cost between each option and the Base Case. 

680BThe largest cost items are the incremental cost of replacing foregone energy generation, in both 
capital and operating expenditure and the cost of increasing the outlet capacity of Tantangara Dam 
in Options 3 and 4. Several lesser costs have been valued and included in the analysis. 

681BThe benefits are more widespread and required an evaluation of broader environmental and socio-
economic outcomes including: 

https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
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• 112Bimproved environmental outcomes including support for endangered, vulnerable or near 
threatened species/communities 

• 113Bimproved cultural outcomes 
• 114Bimproved water security for downstream communities 
• 115Bimproved water quality. 

682BWhere possible these benefits have been quantified and included in the CBA. Where that was not 
possible, a qualitative assessment is made of the additional costs and benefits, including 
materiality and expected magnitude. A sensitivity analysis was also undertaken to test the 
robustness of the CBA to some of the key parameters and assumptions used in the assessment. 

683BDistributional impacts have also been considered. Most importantly, the costs are primarily borne 
by Snowy Hydro, an Australian Government-owned Government Business Enterprise. The impacts 
on Snowy Hydro’s business have been assessed including the cost of foregone energy generation, 
loss of spot market revenue, and any additional pumping costs driven by the increased 
environmental water releases. The business’s ability to provide the most critical and valuable 
services to the NEM have also been identified. 

684BFurther information is published on DCCEEW's website: Technical Expert Group input into the 
Review of the Snowy Water Inquiry Outcomes Implementation Deed.   

https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
https://www.dcceew.gov.au/water/policy/publications/technical-expert-group-input-review-snowy-water-inquiry-outcomes-implementation-deed
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3. 1662BOriginal Deed Effectiveness  
 

685BThis chapter assesses the effectiveness of the Deed in accordance with section 11(a) of the Terms 
of Reference. It examines the extent to which the Deed has achieved its original objectives since its 
commencement in 2002, with a particular focus on the delivery of increased environmental flows to 
the Snowy River and Snowy Montane Rivers. This chapter also considers how the Deed operates in 
practice through its implementation and governance arrangements, recognising that effectiveness 
is shaped not only by the design of the Deed itself, but by the institutional and regulatory framework 
through which it is applied. 

686BThe assessment draws on input from the intergovernmental Review Consultation Group, the 
Stakeholder Advisory Group and the First Nations Advisory Group, as well as stakeholder 
submissions, targeted engagement and relevant literature. 

687BOverall, the Panel finds that the Deed has been only partially effective in achieving the intent agreed 
by the Deed parties and is no longer fit-for-purpose. Although some minor increases in 
environmental flows were achieved progress has been uneven and, in several key respects, 
insufficient to meet contemporary expectations for environmental water management or deliver 
sustained ecological improvement. 

688BThe Panel considers that these limitations reflect a fundamental design issue. The Deed operates 
predominantly as an output-focused framework, emphasising the delivery of prescribed water 
volumes, rather than an outcomes-focused framework that defines, measures and adapts to the 
environmental results those flows are intended to achieve. 

689BConsistent with the analysis in this chapter, limitations in effectiveness are attributable to a 
combination of interrelated factors, including: 

• 116Babsence of precision of objectives and limitations on formal intergovernmental 
coordination, including limited mechanisms to update objectives over time and restricted 
formal participation 

• 117Bthe absence of clear and transparent frameworks for decision-making and trade-off 
management, resulting in implicit balancing of competing environmental, water and energy 
objectives 

• 118Boperational arrangements that prioritise predefined rules over adaptive management, 
constraining the effectiveness of environmental flow delivery 

• 119Bregulatory and compliance frameworks focused on delivery of outputs rather than 
achievement of measurable, system-level environmental outcomes 

• 120Bmonitoring, reporting and audit arrangements that are primarily compliance-focused, with 
limited evaluation of ecological outcomes or independent system-level oversight 

• 121Ba lack of structured mechanisms for system review and adaptation, including the absence 
of a mandatory review cycle for the Deed 

• 122Babsence of a dispute resolution mechanism and a compensation arrangement that likely 
disincentivise changes to operational settings and constrain flexibility. 
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3.1 Current Deed Arrangements 
690BThe Deed is an intergovernmental arrangement established in 2002 between the Australian, NSW 
and Victorian governments. The Deed gives effect to the outcomes of the 1998 Snowy Water Inquiry 
following the corporatisation of Snowy Hydro. 

691BThe Deed sets the overarching policy framework for the management of Snowy water resources 
including commitments to environmental water recovery while recognising the ongoing role of the 
Scheme in electricity generation and downstream water supply. 

692BThe Deed operates as a high-level agreement between governments. It sets policy intent and agreed 
outcomes but does not itself provide direct mechanisms for implementation, ensuring compliance, 
review, dispute resolution or adaptation. 

693BImplementation of the Deed is primarily delivered through subordinate instruments, most notably 
the Snowy Water Licence issued under NSW legislation. 

Current implementation of the Deed 
694BThe Snowy Water Licence is the key instrument through which the Deed is implemented. It defines 
Snowy Hydro’s rights and obligations to collect, divert, store and release water, and establishes the 
rules for environmental flow releases. The licence is subject to mandatory review, initially after five 
years and then at intervals of ten years. 

695BThe Snowy Water Licence is issued by the NSW Water Administration Ministerial Corporation 
(WAMC), with administrative and operational functions delegated to the NSW Department of 
Climate Change, Energy, the Environment and Water (NSW DCCEEW).  

696BThe current committee structure illustrates the distributed and function-specific nature of 
governance under existing arrangements. It comprises a range of bodies with responsibilities for 
policy oversight, coordination, compliance and advisory input, including the WAMC, Snowy Water 
Government Officials Committee (SWGOC), Water Consultation and Liaison Committee (WCLC) 
and the Snowy Advisory Committee (SAC). These arrangements provide multiple points of input and 
oversight but are distributed across functions, with responsibilities for coordination, 
decision-making and advisory input not always clearly integrated at a system level. 

697BAs shown in Figure 5, these arrangements operate across multiple levels and institutions, with 
responsibilities for decision-making, delivery, performance oversight and compliance distributed 
across the system. While these components collectively support scheme operation, they are not 
integrated through a single, coherent governance framework. 

698BThe current governance and legal framework for the Snowy Scheme system comprises 
intergovernmental, jurisdictional and corporate arrangements. These include the Deed, the Snowy 
Water Licence, relevant Commonwealth and state legislation and associated planning 
frameworks.
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Figure 5: Current Governance and Legal Framework - For Draft Purposes Only* 

 

*This diagram is provided for draft purposes only and remains subject to further review and amendment prior to finalisation. 
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Snowy Hydro 
699BSnowy Hydro is an Australian Government-owned corporation established under the Snowy Hydro 
Corporatisation Act 1997 (Cth) and companion legislation, the Snowy Hydro Corporatisation Act 
1997 (NSW) and the Snowy corporatisation Act (Vic) 1997 and is responsible for operating the Snowy 
Scheme. The key operational and advisory bodies are the WCLC which coordinates water interests 
balancing downstream agricultural/environmental needs with the electricity market demands of 
Snowy Hydro, and the SAC which provides formal recommendations to the NSW Government on the 
timing and volume of environmental water releases into the Snowy and montane rivers.   

700BSnowy Hydro operates within: 

• 123Bthe policy framework established by the Deed 
• 124Bthe legal obligations set out in the Snowy Water Licence 
• 125Bbroader corporate frameworks, including the Corporations Act 2001 (Cth), Public 

Governance, Performance and Accountability Act 2013 (Cth), the Statement of Expectations 
issued by the Commonwealth Shareholder Ministers, Government Business Enterprise 
guidelines, ASX Corporate Governance Principles 7F

8 

• 126Benergy market frameworks, including participation in the National Electricity Market 

• 127Bthe Annual water operating Plan approved by the WAMC, which includes planned and trigger 
flexible flows. 

701BSnowy Hydro plays a role in operational decision-making, including the timing and delivery of water 
releases in consultation with NSW DCCEEW and the Snowy Advisory Committee. 

702BAs a government-owned corporation, Snowy Hydro operates within the broader Australian 
Government corporate governance frameworks noted above. These frameworks establish 
obligations relating to financial performance, accountability and stewardship of public assets. 

703BThe Statement of Expectations (SoE) issued by the Shareholder Ministers to Snowy Hydro provides 
high level guidance on the Government’s priorities and expectations for the company’s 
performance. The most recent SoE was issued in 2024, emphasising energy generation, financial 
returns and broader energy system contributions. 8F

9  

704BThe SoE also states that “in achieving its primary policy objectives, Snowy Hydro is expected to 
continue to ...recognise environmental, social and sustainability responsibilities, including the 
health of the broader river system and downstream water needs, pursuing good outcomes for all 
water users, within its regulatory and policy frameworks, while delivering on its commercial 
objectives and balancing the needs of the NEM”...and “comply with all relevant water obligations, 
including the Snowy Water Licence and the Water Act 2007 [Cth]”.9F

10 

705BSnowy Hydro operates within the NEM and is subject to the National Electricity Law and National 
Electricity Rules. These frameworks govern participation in electricity markets, including dispatch, 

 
8 Department of Finance, ‘Snowy Hydro Limited,’ https://www.finance.gov.au/government/government-business-enterprises/snowy-
hydro-limited and Snowy Hydro (2025), Annual Report for the Financial Year ended 30 June 2025. 
9 Australian Government (2024), Snowy Hydro Limited Statement of Expectations.  
10 Australian Government (2024), Snowy Hydro Limited Statement of Expectations: 2. 
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pricing and system reliability requirements, and create strong operational and commercial 
incentives linked to energy system performance. 

Current Deed objectives 
706BHigh level environmental objectives are specified for environmental flow releases under the existing 
Deed framework. However, in practice the Deed operates predominantly as an output-based rather 
than outcomes-based framework. The stated objectives are relatively narrow in scope and exert 
limited influence on implementation, which is largely driven by the delivery of fixed water volumes 
rather than the achievement of measurable ecological outcomes. 

707BUnder the current Deed, the objectives for Snowy Montane Rivers Increased Flows (SMRIF), 
delivered to the Upper Murrumbidgee River through the Snowy Water Licence, are prioritised as 
follows: 

• 128Bprotection of endangered or threatened species 
• 129Bmaintenance of natural habitats 
• 130Bmaintenance of wilderness and national park values.10F

11 

708BIn the 2025-26 water year, 19,800 megalitres (ML) was allocated to the Upper Murrumbidgee River 
for environmental releases. 11F

12 This volume represents foregone electricity generation of 
approximately 36.86 gigawatt hours (GWh)12F

13 

709BThe environmental release target is 27,000ML equivalent to approximately 9% of mean annual 
natural flow. 

710BFor the Snowy River Increased Flows (SRIF), the stated objective is to improve habitat for a diverse 
range of plant and animal species through: 

• 131Bimproving river water temperature regimes 
• 132Bachieving channel maintenance and flushing flows 
• 133Brestoring longitudinal connectivity for migratory species 
• 134Bimproving triggers for fish spawning 
• 135Benhancing the aesthetics of degraded riverine environments.13F

14 

711BIn the 2025-26 water year, 176,860 ML of environmental water was available for the Snowy River to 
contribute toward these objectives, compared with a target of an average of 212,000 ML.14F

15  

712BWhile the Panel views that a target average of 212,000 ML is not in dispute (and has not been met), 
the Deed in section 7 uses the term ‘Target’ many times, including ‘target levels’, ‘target volume’ and 

 
11 Snowy Water Inquiry Outcomes Implementation Deed (Deed), Annexture 2, Part 2.1. 
12 NSW DCCEEW (2025), Annual environmental water priorities in the Snowy and Snowy montane catchment 2025-26,’ 
www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-
environmental-water-priorities-2025-26. 
13NSW DCCEEW (2025), Annual environmental water priorities in the Snowy and Snowy montane catchment 2025-26,’ 
www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-
environmental-water-priorities-2025-26. 
14 Deed, Annexture 1, Part 1. 
15  NSW DCCEEW (2025), Annual environmental water priorities in the Snowy and Snowy montane catchment 2025-26,’ 
www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-
environmental-water-priorities-2025-26. 
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‘target annual’. Use of the term target is imprecise; hence a lesser amount could be deemed as 
meeting Deed requirements. 

Planning and delivery 
713BEnvironmental water releases from the Snowy Scheme are governed by the Deed and the Snowy 
Water Licence. 

714BThe WAMC is the legal decision-making entity responsible for water resource management 
functions under the NSW Water Management Act 2000, including issuing and administering the 
Snowy Water Licence under Part 5 of the Snowy Hydro Corporatisation Act 1997. Statutory functions 
are delegated to NSW DCCEEW Water. 

715BThe Annual Water Operating Plan (AWOP), approved by WAMC, outlines how Snowy Hydro delivers 
its water release obligations under the Licence and Deed, and reports on delivery in the previous 
year. 

716BThe Snowy Advisory Committee (SAC), established under the Snowy Hydro Corporatisation Act 1997 
(NSW), provides advice to WAMC. The SAC is appointed by the NSW Environment Minister and 
includes representatives of community, environmental, Aboriginal and government interests. 
Observers include ACT Government, Victorian Government (EWH), Snowy Hydro Limited and 
relevant NSW agencies. 

717BThe Water Consultation and Liaison Committee (WCLC), established under the Deed, provides 
advice to WAMC on the AWOP. Membership includes NSW DCCEEW, Australian Government 
representatives, Victoria, South Australia (observer), MDBA and Snowy Hydro. 

718BThe Safety Technical Advisory Committee provides advice on operational risks and safety of 
releases, drawing on expertise from government agencies, emergency services, local government 
and other stakeholders. 

719BDelivery of both SMRIF and SRIF is managed by the NSW DCCEEW in particular the Conservation 
Programs, Heritage and Regulation (CPHR) group, in consultation with the SAC.15F

16 Environmental 
flow releases are planned up to 15 months in advance, with timing and volume formalised through 
Snowy Hydro’s AWOP. Figure 6 provides an indicative overview of roles and responsibilities for 
planning and management of environmental releases. Figure 7 provides and indicative overview of 
annual planning and delivery process for environmental releases (SRIF and SMRIF). 

720BFor 2025–26, priorities focus on supporting native fish breeding and movement, maintaining aquatic 
vegetation and habitats, and improving overall river health. This includes strategically timed flow 
events designed to restore natural river processes, improve channel condition, and sustain water-
dependent ecosystems as much as possible.16F

17  

 
16 NSW DCCEEW (2025), Annual environmental water priorities in the Snowy and Snowy montane catchment 2025-26,’ 
www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-
environmental-water-priorities-2025-26. 
17 NSW DCCEEW (2025), Annual environmental water priorities in the Snowy and Snowy montane catchment 2025-26,’ 
www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-
environmental-water-priorities-2025-26.  



 

46 
 

3BFigure 6: Indicative Overview of Roles and Responsibilities for Planning and Management of 
Environmental Releases. Source: NSW DCCEEW. 

 

 

4BFigure 7: Indicative Overview of Annual Planning and Delivery Process for Environmental Releases 
(SRIF and SMRIF). Source: NSW DCCEEW. 

721B
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3.2 What we heard 
722BStakeholder and advisory inputs reflect a clear case for governance reform, particularly in relation 
to accountability, coordination and inclusion. It also highlights important constraints and trade-offs, 
emphasising that the design of any revised governance framework will need to balance ambition for 
reform with practicality, system complexity and the need for institutional stability. 

Public Submissions 
723BStakeholder submissions received through a public ‘Have Your Say’ on the Panel’s Issues 
Consultation Report raised consistent concerns regarding the effectiveness, transparency and 
adaptability of the current governance framework, as well as differing perspectives on appropriate 
reform. 

Governance effectiveness and fit-for-purpose 
724BMany stakeholders questioned whether the Deed remains fit-for-purpose and able to support 
contemporary water management. 

725B“The current framework of the Deed is not effective… it has failed to keep pace with… 
contemporary governance standards.” 
— Australian River Restoration Centre (Submission 129) 

726BSome submissions identified more fundamental structural issues in the current arrangements: 

727B“The Deed is failing both the [Snowy and Upper Murrumbidgee] river systems through the same 
structural deficiencies - inadequate water volumes, lack of transparency and enforceability … and 
absence of scheduled review mechanisms.” 
— East Gippsland Conservation Management Network (Submission 124) 

728BSome stakeholders emphasised the importance of clearly defining how trade-offs will be managed 
in a renewed agreement: 

729B“The Deed is primarily an enabling agreement…the renewed Deed should also articulate how and 
where the parties have collectively agreed to address the tension and trade-offs between 
competing interests.” 
— Coleambally Irrigation Co-operative Ltd (Submission 59) 

730BOthers emphasised the need for more comprehensive reform of governance arrangements: 

731B“Deliver best practice governance, [and] revise the entire Deed… include the ACT Government… 
mandate periodic review…apply standard, volumetric environmental release targets for the 
Murrumbidgee and montane rivers...require the water user (Snowy Hydro) to pay...improve 
governance of the Snowy Water Licence…reconsider the current exemption of the Deed and 
Snowy Water Licence from the provisions under the Commonwealth Water Act…[and] consider 
expanding the role of the Inspector General of Water Compliance to cover montane rivers.” 
— Prof Jamie Pittock & Ms Anna McGuire (Submission 130) 
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732BHowever, some also cautioned against expanding the scope of the Deed: 

733B“The Deed is not the appropriate mechanism to underwrite critical human needs which are the 
responsibility of State and Territory governments and are covered in part in the Murray Darling Basin 
Plan which is also currently being reviewed.” 
— Ricegrowers’ Association of Australia (Submission 144) 

Transparency and accountability 
734BA number of stakeholders highlighted concerns regarding transparency in decision-making and the 
need for clearer accountability mechanisms: 

735B“[The Council recommends that new arrangements] require regular, transparent public reporting of 
release decisions, trade-off processes, and environmental outcomes.” 
— Snowy Monaro Regional Council (Submission 150) 

736B“The Deed itself lacks transparency, and the lack of transparency continues through operational 
decisions.” 
— Senator David Pocock (Submission 121) 

737BConcerns were also raised regarding the integrity of the data and assumptions underpinning the 
framework: 

738B“It is becoming apparent that none of the figures on which the Deed is based have been correctly 
applied.” 
— Snowy River Alliance (Submission 148) 

Adaptive management and flexibility 
739BStakeholders emphasised the need for more adaptive and responsive governance arrangements: 

740B“Improving the health of the upper Murrumbidgee River… cannot be achieved with a ‘set and forget’ 
management approach.” 
— ACT Review Consultation Group members (Submission 140) 

741BSome submissions noted that changes to operational arrangements may be constrained by broader 
system considerations, including infrastructure and reliability requirements. 

742B“…physical attributes [of the Tantangara Dam outlet] currently do not allow for the maximum 
utilisation of water available to the upper Murrumbidgee and limit the opportunity for adaptive 
management.”  
— Snowy Hydro (Submission 127) 

Coordination, inclusion and participation 
743BSubmissions highlighted limitations in current arrangements in reflecting the full range of affected 
jurisdictions and stakeholders: 

744B“The ACT Government, surrounding council areas and Traditional Custodian groups… currently has 
no say in Deed management, even though the Upper Murrumbidgee…  is a critical source of water 
for social, cultural, ecological and economic outcomes.” 
— ACT & Region Catchment Management Coordination Group (Submission 126) 
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745BThere were also strong calls for more meaningful community and stakeholder participation in 
governance processes: 

746B“Governance must include affected landowners, farmers, rural communities…with a real decision 
making voice … not token consultation.” 
— Save Our Surroundings Riverina (Submission 131) 

First Nations participation in governance 
747BStakeholders emphasised the importance of embedding First Nations perspectives and decision-
making within governance arrangements. 

748B“First Nations people are excluded from governance arrangements under the Deed, and cultural 
values of the river are not embedded in water management objectives or decision making…current 
arrangements do not align with national commitments under Closing the Gap framework” 
749B— Jimmy Hooper (Submission 54) 

Managing trade-offs and system priorities 
750BSubmissions highlighted the need for clearer and more transparent frameworks to manage trade-
offs between competing objectives, including environmental, energy and water use priorities: 

751B“The Deed should articulate how Snowy Hydro’s energy functions is to be balanced with its 
environmental, social and cultural obligations.” 
— Australian River Restoration Centre (Submission 129) 

752BSome stakeholders also emphasised that these trade-offs must be managed in a way that maintains 
reliability for existing users and supports broader system outcomes: 

753B“Changes to operational arrangements… must not reduce entitlement reliability or shift risk onto 
licence holders.” 
— National Farmers’ Federation (Submission 137) 

Regulatory clarity and alignment 
754BStakeholders identified the importance of aligning the Deed with contemporary national water 
policy frameworks and governance systems: 

755B“The Deed needs to be consistent with… the Commonwealth Water Act, the National Water 
Initiative and the Murray Darling Basin Plan and ongoing reforms. These reforms have ensured that 
best-practice, adaptive management is applied to our rivers and waterways.” 
— Bush Heritage Australia and Upper Murrumbidgee Demonstration Reach (Submission 138) 

Advisory Groups 

First Nations Advisory Group 
756BThe FNAG provided detailed guidance on governance reform concluding that the current 
arrangements are structurally insufficient, and that incremental improvements to consultation 
would not address underlying issues. Instead, the FNAG called for a shift from advisory participation 
to custodianship-based governance.  
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757B“We are not asking to be consulted about how someone else manages our Country. We are asking 
to be the ones who manage it — with… support, with resources, with our authority recognised.17F

18 

758BCentral to this perspective is the distinction between advisory roles and custodial authority, with 
current arrangements positioned as the former. 

759BThe FNAG emphasised the need for formal governance institutions to support this shift, including 
an interim First Nations Custodianship Council and a pathway to a legislated Custodianship 
Authority, alongside stronger accountability mechanisms such as regular review cycles and 
reporting frameworks. 

760B“What is required is a framework that treats the Deed as a living obligation...  continuously held to 
account.18F

19  

761BThe FNAG also proposes reframing governance objectives to recognise the river as a living entity, 
with First Nations communities acting as its primary voice. 

762B“The Murrumbidgee River is not a resource. It is not infrastructure. It is not a line on a water sharing 
plan. It is a living presence — one with its own continuity, its own needs, and its own place in the web 
of obligations that connects communities to Country across generations”.19F

20  

Stakeholder Advisory Group 
763BThe SAG report identified clear concerns that the Deed needs to establish contemporary 
governance and a regulatory framework that better aligns the Upper Murrumbidgee River with 
broader Basin Plan reforms, with members noting “the 2002 Deed has not been reviewed since its 
establishment, despite major shifts in water policy, environmental water science, and stakeholder 
engagement expectations”.20F

21 

764BStrengthening what works and reforming what does not was a key theme in the SAG’s advice, with 
members encouraging the Panel to consider building on existing agencies and governance, to clarify 
and look to build on the roles of existing groups, introduce new governance if there are gaps, to 
recognise the unique role of Snowy Hydro, elevate First Nations into decision making space, and 
apply reforms to all Snowy and Montane Rivers.21F

22   

765BAt the same time, the SAG emphasised that governance reform must be supported by enabling 
conditions, including long-term funding, coordination and integrated catchment management, and 
noted that views in the group were not uniform, with some members raising concerns about 
implementation risks, modelling gaps, and impacts on existing water users. 

 
18 First Nations Advisory Group (April 2026), From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel: 4. 
19 First Nations Advisory Group (April 2026), From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel: 36. 
20 First Nations Advisory Group (April 2026), From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel: 10.  
21 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel: 14. 
22 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel: 44-45. 
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Intergovernmental Review Consultation Group 
766BThe Review Consultation Group (RCG) discussions indicated that the Deed has been only partially 
effective in achieving its original intent, with environmental flow targets not achieved in wetter years 
and governance arrangements constraining delivery and reform. 22F

23  

767BThe RCG report notes that “the Deed and Licence have failed to provide a framework and point of 
authority to resolve drafting errors or differences in interpretation, such as the intent of delivering 
212 GL as an average annual flow target for SRIF”. 23F

24  Structural governance issues were a key 
concern, including that the Deed “lacks an effective dispute resolution mechanism or clear 
authority to resolve such interpretation issues [such as the intent behind agreed objectives]”,24F

25 and 
that compensation arrangements create “a structural disincentive to pursue changes… even where 
these align with the original intent”.25F

26 

768BThe RCG characterised the framework as rigid and outdated, with the Deed and Licence having 
“generally remained static since its establishment”,26F

27 and no longer aligning with modern 
approaches, particularly in relation to adaptive environmental management and regulatory 
flexibility.  

769BThere was broad recognition of the need to modernise governance, with support for a contemporary 
governance and regulatory framework, guided by principles that emphasise “a clear division of roles, 
where governments setting strategic direction and review cycles, and regulators empowered to act 
independently and proportionately within agreed frameworks, without triggering compensation”. 27F

28  

3.3 Effectiveness of increased flows against original 
targets 
770BA key limitation of the Deed is its reliance on an implicit assumption that increased flow volumes 
alone (outputs) will translate into improved ecological condition (outcomes). In the absence of 
clearly defined, measurable environmental outcomes, it has not been possible to assess this 
assumption. While environmental flow releases in both the Snowy Montane Rivers and the Snowy 
River have seen marginal increases compared to pre-Deed arrangements, 28F

29 these have not 
translated into the environmental outcomes originally envisaged under the Deed framework. 

 
23 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 2.  
24 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 6. 
25 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 6.  
26 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 6.  
27 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 7. 
28 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 20. 
29   Australian Government Department of Climate Change, Energy, the Environment and Water (2025), Snowy Water Inquiry Outcomes 
Implementation Deed Review Issues Analysis: 8-9. 
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Snowy Montane Rivers Increased Flows 
771BAlthough the intent of increasing average annual flows to the Snowy Montane Rivers, including the 
Upper Murrumbidgee River, has been achieved in aggregate, it has been assessed as only partially 
effective. 

772BThe scale of these increases has been limited. While the Deed specifies a target average of 27GL per 
year for the Upper Murrumbidgee, described as approximately 30% of annual natural evidence 
indicates this figure is overstated. According to McGuire and Pittock, based on a long-term average 
inflow to Tantangara Dam of approximately 290 GL, the target equates to around only 9% of annual 
average natural flow.29F

30 

773BIn practice, delivery has been even lower, with an average annual release of approximately 21.2 GL 
between 2008 and 2025, representing around 79% of the volumetric target, and only 7-8% of long-
term average natural flows.30F

31 This shows that SMRIF targets are frequently not met, despite 
operations generally complying with the constraints of the NSW Snowy Water Licence.  

774BMore fundamentally, the Deed’s targets are insufficient to deliver substantial ecological benefits. 
The ACT 2024 five yearly reporting for the Basin Plan (Schedule 12 Matter 8, Matter 12 and Matter 18) 
highlights the declining condition of environmental assets in the Upper Murrumbidgee River, which 
is directly attributed to the operation of Tantangara Dam and environmental flows available under 
the Deed.31F

32 Despite a key objective in the Deed to protect endangered or threatened species, the 
Macquarie Perch population is increasingly at risk of extinction. This reflects the impacts of reduced 
flow variability in the Upper Murrumbidgee River, particularly the loss of larger flow pulses due to 
Tantangara Dam, which undermines habitat quality, connectivity and recruitment, all of which are 
critical to the species’ survival. 32F

33  

775BFurther discussion on condition of the Upper Murrumbidgee River is at Chapter 4. 

Snowy River increased flows 
776BThe objective of increasing average annual flows to the Snowy River below Jindabyne Dam from 
approximately 1 to 21% of mean annual natural flows has been assessed as partially effective. 

777BAs with SMRIF, the introduction of SRIF constituted a significant policy change and has resulted in 
some increased environmental water delivery compared with historical diversion regimes. 

778BHowever, achievement of the Deed’s flow objectives remains contested. Governments and Snowy 
Hydro differ in their interpretation of whether SRIF targets should be assessed as long-term averages 

 
30McGuire, A and Pittock, J. (2025) Environmental flows in the upper Murrumbidgee River: evaluating flow delivery and governance to 
inform future environmental flow agreements.  Marine & Freshwater Research 76: 5. https://doi.org/10.1071/MF24286.  
31 McGuire, A and Pittock, J. (2025) Environmental flows in the upper Murrumbidgee River: evaluating flow delivery and governance to 
inform future environmental flow agreements.  Marine & Freshwater Research 76: 5. https://doi.org/10.1071/MF24286.; subsequent 
data from Snowy Hydro public AWOPs. 
32 Australian Capital Territory (ACT) Government (2024), 5 Yearly Matter 18 Report 
www.mdba.gov.au/sites/default/files/publications/matter-18-act-5-yearly-report-2024.pdf. 
33 Australian Capital Territory (ACT) Government (2024), 5 Yearly Matter 18 Report: 42,  
www.mdba.gov.au/sites/default/files/publications/matter-18-act-5-yearly-report-2024.pdf. 

https://doi.org/10.1071/MF24286
https://doi.org/10.1071/MF24286
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or as maximum annual volumes. 33F

34 In practice, releases have often fallen short of higher 
interpretations of the targets, and no agreed mechanism exists to resolve this dispute. 

779BThe magnitude, timing and variability of environmental SRIF releases have generally been 
insufficient to restore key ecological processes in the Snowy River. The magnitude of flows under 
current flow regimes is considered to be too low to drive substantial geomorphic change, with 
limited capacity to mobilise sediment or meaningfully alter channel structure at a broader scale.34F

35 

3.4 Governance constraints on achieving increased flow 
objectives 
780BThe current governance arrangements constrain the effective delivery of increased flow objectives, 
highlighting the need for a more adaptable and enabling framework. The Panel has assessed the 
existing governance system against three relevant benchmarks: the OECD Principles on Water 
Governance, the National Water Initiative (and the direction of an emerging National Water 
Agreement), and the principles and expectations reflected in the Murray–Darling Basin Plan. 
Comparative analyses are provided in Appendix B. 

781BThese benchmarks emphasise clear roles and responsibilities, separation of functions, transparent 
and accountable decision-making, adaptive management, and effective cross-jurisdictional 
coordination, each of which is critical to translating policy intent into on-ground outcomes. 

782BAcross all three benchmarks, the assessment demonstrates that the governance limitations of the 
current Deed are systemic and structural, rather than isolated or technical in nature. While the Deed 
was innovative at the time it was established, it reflects governance assumptions that pre-date 
contemporary expectations relating to basin-scale management, adaptive governance, 
transparency, accountability and inclusion. 

Consistent findings across benchmarks 
783BThe comparative analyses at Appendix B identify a consistent pattern of misalignment between the 
Deed and contemporary water governance principles. In particular, issues relate to: 

1. Objective setting and intergovernmental coordination 
784BThe Deed establishes a framework for intergovernmental coordination and defines the broad 
objectives for Snowy water management, including specific environmental flow targets and 
downstream water considerations. 

785BThis function remains essential and provides a mechanism for collective stewardship across 
jurisdictions. Intergovernmental cooperation has supported the long-term delivery of agreed water 
recovery outcomes and remains a necessary feature of the system. 

 
34 Intergovernmental Review Consultation Group (May 2026), Snowy Water Inquiry Outcomes Implementation Deed: Review 
Consultation Group Discussion Summary: 21.  
35 Morton, S., Green, D., & Williams, S. (2010). Hydrological changes attributed to environmental flow release to the Snowy River, 2002-
2005. 
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786BHowever, the effectiveness of this function is limited by the structure of the Deed. Participation is 
restricted to the original signatories, and there are limited mechanisms to ensure that objectives are 
updated, interpreted or applied in response to changing environmental, hydrological or policy 
conditions. This constrains the system’s ability to operate at an appropriate basin/catchment scale 
or reflect contemporary expectations of inclusion and adaptability. 

787BWhile intergovernmental coordination exists, it does not fully reflect contemporary expectations for 
inclusive, adaptive and system-wide governance. 

788BThe current framework does not provide for formal recognition or inclusion of First Nations or the 
wider community in objective setting limiting the ability to incorporate cultural values and 
knowledge and societal values respectively in system-wide governance. 

 789BThe Panel’s recommended objectives for the new arrangement are at Chapter 5 – New Objectives 
and Governance.  

2. Decision-making and trade-off management 
790BDecision-making within the current framework occurs on the advice of a range of committees, which 
have differing authorisation, with approval of the Annual Water Operations Plan (AWOP) being the 
responsibility of the WAMC. 

791BWhile this provides some flexibility in practice, the system does not include a clearly defined or 
transparent mechanism for assessing and resolving trade-offs between environmental, energy and 
water supply objectives. Trade-offs are often implicit and managed through a combination of 
administrative processes and operational decisions rather than through structured, accountable 
decision-making frameworks. 

792BIn practice, more structured processes have begun to emerge at an operational level. For example, 
recent NSW protocols for flexible environmental flows set out defined steps for initiating and 
delivering releases, including monitoring trigger conditions, provision of ecological advice, safety 
checks and formal confirmation by decision-makers. However, these processes are primarily 
focused on implementation and do not establish explicit criteria or frameworks for balancing 
competing environmental, energy and water supply objectives. 

793BAs a result, it is difficult to consistently identify how decisions are made, how competing objectives 
are balanced, or where accountability for those decisions ultimately resides. 

794BThe absence of a clear mechanism for resolving trade-offs is inconsistent with best practice 
expectations for transparent and accountable decision-making. 

795BOther than limited representation on the SAC, there are also no formal mechanisms to incorporate 
First Nations’ perspectives or cultural priorities into trade-off decision-making processes. 

3. Operational delivery 
796BSnowy Hydro has strong capability to operate infrastructure and deliver water in accordance with 
licence conditions, although would benefit from automation and telemetry for quicker response 
capability (for example on the Tantangara Dam outlet).  
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797BOperational arrangements are primarily based on pre-defined rules and planning processes, and do 
not support adaptive management consistent with contemporary water governance approaches. In 
practice, operational and commercial considerations intersect closely with environmental 
outcomes, limiting the ability to prioritise environmental objectives independently. 

4. Regulation and compliance  
798BRegulatory and compliance functions are delivered through established statutory frameworks, 
primarily under NSW legislation, including the Snowy Hydro Corporatisation Act 1997 and the Water 
Management Act 2000. 

799BThese frameworks provide mechanisms for monitoring and enforcing compliance with the Snowy 
Water Licence. This regulatory and compliance function is established and provides an important 
component of system assurance. 

800BCompliance requirements for environmental flows are set out in the Snowy Water Licence, including 
specific provisions for Snowy River Increased Flows (SRIF) and Snowy Montane Rivers Increased 
Flows (SMRIF) under Schedule 3. These provisions establish the formal obligations for annual flow 
releases and associated operational requirements. In practice, however, historical processes to 
clarify and enforce these requirements have highlighted ambiguity in how key obligations are 
defined and applied. For example, intergovernmental processes in 2023 identified uncertainty in the 
relationship between allocated volumes and actual releases and sought amendments to the Deed 
and Licence to better reflect policy intent. While these processes demonstrate that mechanisms 
exist to address compliance issues, they have relied on intergovernmental negotiation and 
administrative action rather than clear, self-executing regulatory settings. 

801BThe effectiveness of compliance mechanisms is constrained by the absence of clearly defined 
system-level objectives, performance measures against which outcomes can be assessed and 
ineffective penalties for breaches. The current focus on compliance with licence conditions does 
not necessarily provide assurance that broader environmental or system outcomes are being 
achieved. 

802BThere is also a lack of clear separation between policy intent, regulatory oversight and system 
performance accountability, which limits the effectiveness of the regulatory framework in 
supporting contemporary governance expectations. 

803BCurrent arrangements focus compliance on specified environmental flow output rather than 
outcome-based assurance, limiting their effectiveness as modern regulatory expectations. 

5. Monitoring, reporting and audit 
804BMonitoring and reporting functions exist within the current framework, including requirements for 
annual water operating plans and compliance reporting. 

805BMonitoring of environmental flows is undertaken through a targeted NSW-led program, which 
supports planning and provides some basis for adaptive management. However, monitoring is 
constrained by broadly defined and non-measurable objectives, limited resourcing, and the 
absence of a system-wide evaluation framework, reducing its effectiveness in providing assurance 
on environmental or broader system outcomes. 
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806BThe Australian Government contributes to monitoring and science activities in the Upper 
Murrumbidgee through targeted program funding, most notably the Restoring the Upper 
Murrumbidgee River (RUMR) program. This program supports joint ACT–NSW delivery of baseline 
condition monitoring, environmental flow investigations and intervention monitoring, including 
activities such as bathymetric surveys, water quality monitoring and ecological assessments. These 
activities provide important evidence to support river restoration and inform environmental watering 
decisions, but are program-based, time-limited and primarily implemented by state agencies rather 
than embedded within the ongoing governance of the Deed.  

807BThe Commonwealth Environmental Water Holder (CEWH) undertakes intervention monitoring 
through programs such as Flow-MER, which are linked to the delivery of Commonwealth 
environmental water. As the Commonwealth does not hold environmental water entitlements within 
the Snowy Scheme, these monitoring frameworks are not applied in the Upper Murrumbidgee 
system. Without a role in environmental water delivery or formal involvement in Snowy Scheme 
governance, the CEWH is not positioned to influence environmental flow decisions. While the 
CEWH does have a limited role in drought-related arrangements, such as the Upper Murrumbidgee 
Drought Operating Framework, a more substantive role in environmental flow delivery, and 
associated intervention monitoring, would require an expanded governance role and additional 
resourcing. 

808BThese processes provide important information on system operation and support transparency to a 
degree. However, monitoring and reporting are largely oriented toward compliance with pre-defined 
rules rather than evaluation of environmental or system outcomes. 

809BIndependent audit and evaluation functions are not consistently embedded or applied across the 
system, limiting the ability to assess performance at a system level or to inform improvement over 
time. 

810BAs a result, information generated through monitoring and reporting does not consistently support 
adaptive management or provide a clear basis for decision-making or accountability. 

6. System review and adaptation 
811BThe current governance framework provides limited mechanisms for structured review and 
adaptation. 

812BWhile the Snowy Water Licence is subject to periodic review, the Deed itself does not include a 
mandatory review process and has not been systematically updated since its inception. Changes to 
governance settings rely on intergovernmental agreement rather than embedded processes. 

813BThis limits the system’s ability to respond to new information, changing environmental conditions, 
or evolving policy expectations. In particular, the absence of regular, structured review reduces the 
capacity for continuous improvement and adaptive management. 

814BThe absence of structured review mechanisms is inconsistent with principles of continuous 
improvement and adaptive governance.  

https://www.dcceew.gov.au/water/policy/programs/water-reform/improving-health-upper-murrumbidgee/program
https://www.dcceew.gov.au/water/policy/programs/water-reform/improving-health-upper-murrumbidgee/program
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815BThis also limits opportunities to embed First Nations participation and adapt governance 
arrangements to reflect evolving expectations of Indigenous engagement and leadership. The wider 
community also is not considered in the Deed. 

Overall assessment of effectiveness 
816BAssessment of these six core functions reveals that elements of the current system perform 
established roles effectively, but the overall framework does not operate as a coherent, integrated 
system capable of delivering transparent, accountable and adaptive governance outcomes. 

817BThe core functions operate in isolation, with limited coordination between policy, decision-making, 
operations and system assurance. This results in fragmentation, unclear accountability and a 
reduced capacity to manage trade-offs or adapt to change.   

818BA systemic gap is the absence of formal recognition and integration of First Nations and community 
interests across governance functions, which is inconsistent with contemporary expectations and 
limits the inclusiveness, legitimacy and effectiveness of the framework. 

819BA case study is presented in Box 1.   
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820BThis assessment reinforces the Panel’s conclusion that, while key governance functions exist within 
the current system, they are not structured or integrated in a way that reflects contemporary 
governance principles, particularly in relation to transparency, accountability, coordination and 

Figure [insert]: Mowamba Weir (Source: Cth DCCEEW, January 2026) 

 

 

The ongoing failure to resolve the differing views regarding the future of Mowamba Weir provides a clear illustration of 
limitations in the effectiveness of the current governance arrangements. 

Mowamba Weir is a diversion structure within the Snowy Scheme, located near Dalgety, which redirects flows from the 
Mowamba River into Lake Jindabyne via an aqueduct. Under current operating conditions, only 1.3 ML/day of flow is 
permitted to pass downstream of the weir, except during periods when the aqueduct’s capacity of 500 ML/day is exceeded, 
resulting in overtopping.  In dry years, overtopping events may not occur, effectively limiting downstream environmental 
flows. 

Figure 8: Mowamba Weir, near Dalgety, NSW (February 2026). Source: Australian Government DCCEEW 

 

 
Concerns regarding the environmental impacts of the weir have been raised for over a decade. In 2009, the first 5-year 
review on the NSW Snowy Water Licence recommended the Minister ask the NSW Office of Water to investigate options 
for decommissioning of Mowamba Aqueduct by 2012.  This was in response to significant community views that the weir 
should be removed to improve environmental outcomes. 

This issue remained active in subsequent licence reviews. In 2018, the 10-year NSW Snowy Water Licence review 
identified a key action related to Mowamba weir: Action 7: Finalise the Mowamba River investigation (by 2020). This will 
include:  

• evaluating options for using the Mowamba River to provide environmental water to the Snowy River  
• recommending an environmental flow regime for the Snowy River consisting of a combination of releases from 

Jindabyne Dam and the Mowamba River.  

In September 2022, the NSW Government commissioned an Independent Expert Panel on restoring flows and flexibility of 
Jindabyne releases of Snowy River Increased Flows to investigate this action.  That Panel recommended removal of the 
weir, citing significant environmental benefits for the Mowamba River and consequential improvements for the Snowy 
River. 

Despite this sustained body of analysis and recommendations, the weir remains fully operational as of 2026.  

Box 1: Case Study - Mowamba Weir 
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adaptive management. These systemic gaps underpin the limitations identified and inform the 
design of the proposed governance framework. 

5BTable 2: Assessment of the effectiveness of Snowy water management functions 

Governance function What is working What is not working 

Objective setting and 
intergovernmental 
coordination 

Intergovernmental framework 
supports annual planning  

Incomplete inclusion (e.g. ACT) in decision-
making constrains coordination and alignment 
with objectives; objectives static and not outcome 
based; limited adaptation; limited community and 
First Nations input. 

Decision-making and 
trade-off management 

Some flexibility emerging through 
trials  

No clear or transparent trade-off framework or 
explanation of decisions; decision-making 
fragmented and opaque; compensation risk under 
the Snowy Compensation Deed constrains 
change. 

Operational delivery Strong capability to deliver within 
rules; some flexibility in 
environmental water delivery by 
agreement between NSW and 
Snowy Hydro 

Rule-based delivery limits adaptive environmental 
management and prioritises 
operational/commercial objectives over 
outcomes.  

Regulation and 
compliance 

Established statutory processes. Focused on outputs not outcomes; unclear 
accountability;35F

36 limited separation between 
policy, regulation and delivery functions; no public 
information. 

Monitoring, reporting and 
audit 

Regular reporting (e.g. AWOPs, 
compliance reporting) provides 
information on system operation; 
targeted monitoring 

Compliance-focused with weak outcome 
evaluation and limited linkage to decision-making 
or system accountability; no integrated system-
wide monitoring or audit; no public information 

System review and 
adaptation 

Licence reviews exist  Infrequent and ineffective; compensation under 
the Snowy Compensation Deed disincentivises 
change, resulting in minimal adaptation over time; 
only limited licence amendments made; no 
mandatory Deed review 

3.5 Considerations for a reform response 

Implications for reform 
821BThe shortcomings in Snowy water management governance arrangements stimulated the Panel to 
consider how they may be improved and whether other functions are required to ensure system 
clarity, integrity and accountability. 

822BKey shortcomings of the Deed relate to: 

• 136Bwho is included in decision-making 
• 137Bhow trade-offs are made and explained 
• 138Bhow accountability is maintained 
• 139Bhow outcomes are monitored and assessed 
• 140Bhow the system adapts over time. 

 
36 The NSW Snowy Water Licence, (Schedule 3, Section 12) outlines that Snowy Hydro must ‘use reasonable endeavors to target 
releases of water’ which is relevant to assessing compliance with flexible flow procedures. 
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Implications for governance design 
823BThese findings indicate that reform should go beyond incremental changes and instead take a more 
comprehensive approach to the way the system operates. 

824BAn effective governance framework should: 

• 141Bclearly define roles and responsibilities 
• 142Bprovide transparent and accountable trade-off decisions 
• 143Bsupport adaptive management through monitoring, reporting and regular review 
• 144Benable coordination across jurisdictions at the appropriate scale 
• 145Brecognise First Nations interests and support stakeholder participation. 

825BA key issue is the reliance on fixed, output-based rules (such as volume targets), which do not 
support adaptive management or clear decision-making. This disconnect between objectives and 
implementation limits the system’s ability to respond to changing conditions and incorporate new 
knowledge. Reform should therefore strengthen the link between objectives and how they are 
delivered, with a greater focus on outcomes. 

A system-level reform response 
826BThese issues are interconnected and cannot be addressed in isolation. Effective reform will require 
a coordinated, system-wide approach that aligns objectives, decision-making, operations and 
oversight. 

827BThe proposed governance framework at Chapter 5 has been developed in response to these needs. 
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4. 1663BEnvironmental Flows 

4.1 Purpose and Scope 
828BThe Review Terms of Reference seek to assess the environmental water management arrangements 
under the Deed and present solutions for the Upper Murrumbidgee, the Snowy River and associated 
montane rivers. This chapter considers the following: 

• 146Benvironmental effectiveness of existing environmental water management arrangements 
under current and future conditions 

• 147Bpotential improvements to the environmental flow programs in the Upper Murrumbidgee and 
Snowy rivers 

• 148Bpotential impacts on the NEM, Snowy Hydro and downstream water users in the Regulated 
Murrumbidgee (irrigators) that may result from improvements in environmental water 
management. 

4.2 Current conditions and issues 
829BA clear finding from this Review is that the current environmental flow arrangements under the Deed 
are insufficient to meet ecological objectives of the Upper Murrumbidgee and Snowy rivers or 
protect and maintain the downstream environments.  

830BA summary of key issues identified in this Review are:  

• 149Bthe environmental water provisions under the Deed are not adequate to protect and restore 
the ecological function of downstream environments 

• 150Bin operationalising the existing provisions within the Deed, the environmental releases in the 
Upper Murrumbidgee and Snowy rivers have frequently fallen below target levels, with 
long-term average deliveries below nominal requirements 

• 151Bthe flow regime has been fundamentally altered in both rivers, with loss of variability, 
reduced high flow events and constrained connectivity 

• 152Bthe rivers are characterised by sediment accumulation, habitat simplification and declining 
species resilience 

• 153Bthe existing provisions under the Deed do not allow the flexibility for environmental releases 
to be adaptable in response to rainfall, downstream catchment conditions, further limiting 
environmental outcomes and the effectiveness of the current arrangements.  

831BIncreasing the volume of environmental water is required, with the Upper Murrumbidgee River 
requiring a significant increase in the volume of water released.  

832BAustralian environmental flow science indicates that rivers require a substantial proportion of their 
natural flow regime to maintain ecosystem health. Environmental flow science indicates that 
maintaining river ecosystems typically requires limiting hydrologic alteration to within approximately 
20–40% of natural flow regimes, with around 30% often used as a precautionary benchmark where 
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detailed ecological data are unavailable.36F

37 37F

38 38F

39 The Snowy Water Inquiry (1998) evaluated a 30% 
average annual natural flow target for the Snowy River and concluded that this level would deliver 
substantial ecological restoration, producing moderately modified to near-natural river condition, 
with major improvements in habitat, fish populations, river geomorphology and ecological integrity. 
The 27GL environmental flow target for the Upper Murrumbidgee was intended to provide 30% of the 
natural flow however appears to have been miscalculated.39F

40 The Snowy Scientific Committee 
reported that the water allocation for the Upper Murrumbidgee was inadequate for achieving the 
environmental water requirements. 40F

41  

833BHowever, increasing the volume of environmental water alone is not enough, as illustrated by the 
river condition and ongoing issues summarised below, and raised in the Commonwealth DCCEEW’s 
Review Issues Analysis and through public consultation. These findings are consistent with the 
scientific case that underpinned the original environmental flow targets established under the 
current Deed.41F

42   

834BA core problem is the continued inability of current environmental water management arrangements 
to deliver ecologically effective flow regimes (especially variability, timing and disturbance events) 
within current infrastructure arrangements and a rigid governance framework that stifles adaptive 
management across the whole river system. The current condition of the Upper Murrumbidgee and 
Snowy rivers and their trajectories reinforce the benefits of changing environmental flow regimes 
and the operating frameworks under the Deed.  The value of this change is reinforced by the results 
of the “flexible flow protocols” agreed by NSW and Snowy Hydro under which the date of four 
releases approved in the AWOP may be changed in response to natural hydrological cues such as 
rainfall events.42F

43 

835BThe solutions to improve the effectiveness of environmental flows need to respond to a set of 
system-level issues including: 

• 154Bdeclining ecological condition of the Upper Murrumbidgee River 
• 155Binadequate volume, timing and configuration of environmental flows 
• 156Blimited flexibility and adaptability in current operating arrangements and infrastructure 
• 157Bgovernance arrangements that constrain transparency, accountability and participation 
• 158Bcompeting objectives across environmental outcomes, water supply reliability and energy 

security 
• 159Bmonitoring, reporting and adapting environmental flow impacts. 

 
37 Poff et al., (2010), ‘The ecological limits of hydrological alteration: a new framework for developing regional environmental flow 
standards, Freshwater Biology, 55: 147-170, doi:10.1111/j.1365-2427.2009.02204. 
38 Arthington, A., (2012), ‘Environmental Flows: Saving Rivers in the Third Millennium’, University of California Press. 
39 Arthington, A., (2014), ‘Environmental flows or a natural, hybrid and novel riverine ecosystems in a changing world,’ Frontiers in Ecology 
and the Environment, 12(8): 446-473, https://doi.org/10.1890/130134.  
40 McGuire, A and Pittock, J., (2025) Environmental flows in the upper Murrumbidgee River: evaluating flow delivery and governance to 
inform future environmental flow agreements.  Marine & Freshwater Research 76. https://doi.org/10.1071/MF24286.  
41 Snowy Scientific Committee, (2010), ‘the Adequacy of environmental releases to the upper Murrumbidgee River,’ 
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/3281/1/Snowy_Scientific_Committee_2010_-
_The_adequacy_of_environmental_flows_to_the_upper_Murrumbidgee.pdf  
42 Bender, I et al., (2022), ‘Snowy River environmental flows post-2022: lessons to be learnt,’ Marine and Freshwater Research, 74 (4): 
454-468. https://doi.org/10.1071/MF21209. 
43 NSW DCCEEW, (2025), ‘Agreed operating protocol for the trial of flexible Snowy Montane River Increased Flows from Tantangara 
Dam’, www.water.dcceew.nsw.gov.au/sites/default/files/2025-07/operating-protocol-flexible-SMRIF-releases.pdf. 

https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2427.2009.02204.x
https://doi.org/10.1890/130134
https://doi.org/10.1071/MF24286
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/3281/1/Snowy_Scientific_Committee_2010_-_The_adequacy_of_environmental_flows_to_the_upper_Murrumbidgee.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/3281/1/Snowy_Scientific_Committee_2010_-_The_adequacy_of_environmental_flows_to_the_upper_Murrumbidgee.pdf
https://doi.org/10.1071/MF21209
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836BOther consequential, interacting issues raised during the Review include water insecurity to meet 
critical human water needs and urban water supply, pressures of regional growth and climate 
change on a diminishing water resource, and water quality events (low dissolved oxygen, thermal 
stress, blue-green algae blooms and episodic elevated enterococci bacteria) the latter requiring 
frequent closures of the Upper Murrumbidgee River to primary human contact.   

837BThese findings are drawn from the Review Issues Analysis, technical analysis and modelling of the 
Upper Murrumbidgee River system, pre-existing scientific reporting, advice from advisory groups 
formed for this Review, and align strongly with stakeholder public submissions. Many of the issues 
raised and proposed solutions are common across the Upper Murrumbidgee and Snowy rivers, 
highlighting that improving the effectiveness of current and future environmental flows requires a 
package of foundational reforms. 

Snowy River 
838BThe Snowy River remains in a degraded and ecologically constrained condition, despite more than 
two decades of increased environmental water releases following the 1998 Snowy Water Inquiry. 
Stakeholder submissions indicate that current environmental water management arrangements 
have resulted in some improved environmental outcomes, however, the environmental flows have 
not been sufficient, and operational arrangements are a barrier to restoring key ecological processes 
and delivering sustained recovery. 

839BPost-2002 environmental releases have improved baseflows and some localised conditions, but 
these flow regimes have not reinstated natural seasonality, been effective at flushing accumulating 
sediment or provided reliable connectivity between channel, floodplain and estuarine 
environments. As a result, sediment transport remains constrained, channel form simplified, 
habitat diversity reduced and recovery of native biota limited, with exotic species persisting in many 
reaches and fish deaths occurring in the Snowy River estuary. 

840BA submission to the Panel’s public consultation from the East Gippsland Conservation Management 
Network (EGCMN) emphasised that the Snowy River is in a severely degraded condition due to 
prolonged flow reductions, which have caused sediment build-up and habitat loss. They also 
highlighted that altered flow regimes and elevated water temperatures continue to stress native 
ecosystems, with current management efforts insufficient to reverse these impacts. 43F

44 These 
impacts undermine catchment-scale restoration efforts and demonstrate that benefits delivered 
upstream do not reliably translate into downstream positive ecological outcomes under the existing 
flow regime. 

841BPublic forums and submissions from the stakeholders along the Snowy River and the Snowy River 
Alliance similarly argue that the Snowy River has not recovered to a functional or resilient system, 
despite sustained community and government investment. 44F

45 The consultation findings stress that 
environmental flows have been constrained by conservative, inflexible operating rules that prioritise 
certainty over ecological effectiveness. They note that reliance on baseflows and limited seasonal 
releases has failed to replicate the disturbance, variability and connectivity required for ecosystem 

 
44 East Gippsland Catchment Management Network, (2026), ‘Submission to the Independent Review of the Snowy Water Inquiry 
Outcomes Implementation Deed’: 31-32. https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124.  
45 Commonwealth DCCEEW (2026), ‘Independent Review Panel meeting Snowy River communities’, 
www.dcceew.gov.au/about/news/independent-review-panel-snowy-river-communities. 

https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124
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recovery, and that progress has stalled well short of the Snowy Inquiry’s original intent to restore the 
river as a functioning system, rather, the current condition is improving but remains degraded. 

842BThe effectiveness of environmental water management in the Snowy River is further constrained by 
structural and institutional barriers. Environmental releases are governed by the Snowy Water 
Licence and the Deed, which limit flexibility in release timing, magnitude and sequencing. These 
arrangements restrict the ability to coordinate releases with natural inflows, deliver higher 
magnitude flushing events, or adaptively manage water in response to ecological monitoring. 
Monitoring and evaluation frameworks have also been criticised by stakeholders for being 
insufficiently integrated with decision-making, limiting learning and adaptive improvement. 

843BExisting infrastructure also constrains the ability to deliver variable and disturbance-capable flows 
(Jindabyne Dam), and the Mowamba Weir and similar infrastructure has materially constrained 
Snowy River recovery by intercepting tributary flows, complicating environmental water delivery and 
embedding legacy accounting arrangements that reduced ecological effectiveness and trust. The 
Panel has received a consistent message that future Snowy River outcomes cannot be assessed 
solely through volumes released from Jindabyne Dam without also accounting for the role of 
Mowamba Weir and similar infrastructure in shaping the flow regime. 

844BClimate change and poor catchment health compound these shortcomings. Projected reductions 
in inflows, increased variability and more frequent droughts mean that static and inflexible 
environmental flow arrangements are increasingly unlikely to protect ecological values, particularly 
in downstream and estuarine reaches where flow timing and variability are critical. 45F

46 46F

47 

Upper Murrumbidgee River 
845BThe Upper Murrumbidgee River is in a highly constrained and declining ecological condition, with 
strong evidence that current water management arrangements are insufficient to maintain river 
health, ecosystem function or resilience under present or future climate conditions. 

846BEvidence presented to the Panel from Basin Plan reporting, technical ecological assessments and 
stakeholder submissions shows the river is operating below key ecological thresholds. Native fish 
populations, exemplified by the endangered Macquarie Perch, are in poor condition, with declining 
abundance, localised species extinction, limited recruitment, poor connectivity and reduced spatial 
extent.47F

48 Habitat quality has deteriorated due to sediment accumulation, channel simplification and 
reduced hydraulic diversity. Prolonged low flow periods exacerbate water quality risks, including low 
dissolved oxygen, elevated temperatures and extended recreational closures due to the prevalence 
of blue-green algae and faecal indicator bacteria in concentrations that exceed human health 
guidelines. 48F

49   

 
46 Australian Government Bureau of Meteorology, (June 2026), ‘Multi-year rainfall deficiencies,’ Drought – Rainfall deficiencies and water 
availability, https://www.bom.gov.au/climate/drought/.  
47 East Gippsland Catchment Management Authority, (2023), ‘The Snowy River and Estuary,’ 
https://storymaps.arcgis.com/stories/5b1a0aebe3c9431698930ea5894fdc29. 
48 Australian Government Department of Climate Change, the Environment, Energy and Water (DCCEEW) (2025), ‘Snowy Water Inquiry 
Outcomes Implementation Deed Review Issues Analysis’: 16, https://www.dcceew.gov.au/sites/default/files/documents/review-
issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf. 
49 Australian Government Department of Climate Change, the Environment, Energy and Water (DCCEEW) (2025), ‘Snowy Water Inquiry 
Outcomes Implementation Deed Review Issues Analysis’: 15, https://www.dcceew.gov.au/sites/default/files/documents/review-
issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf. 

https://www.bom.gov.au/climate/drought/
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
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847BThe primary driver of the river’s condition is the altered flow regime associated with regulation at 
Tantangara Dam. Since regulation, most headwater inflows have been diverted out of the Upper 
Murrumbidgee catchment, substantially reducing median flows, suppressing seasonal variability 
and largely eliminating higher magnitude events. Environmental releases are limited in volume and 
often set well in advance, reducing alignment with natural hydrological cues. River baseflows are 
reliant on dam releases made for supplying Cooma’s water supply and/or unregulated tributary 
inflows downstream of the dam.  

848BRecent droughts, particularly 2018–19, demonstrate the consequences of these arrangements. 
Flows that would have occurred naturally were regulated at Tantangara Dam, resulting in 
cease-to-flow conditions that would not have occurred in an unregulated river.49F

50 These events cause 
ecological harm and impact downstream communities and water supply reliability.  

849BWhile baseflows provide value for ecological refuge, baseflows alone are insufficient to support 
sediment transport, habitat maintenance, spawning habitat renewal and longitudinal connectivity. 
Experience from comparable regulated rivers, along with the Snowy River following post-2002 
environmental releases, reinforces that incremental increases in low flows without restoring 
variability and disturbance deliver limited and often transient benefits. Current arrangements in the 
Upper Murrumbidgee support ecological persistence at best, rather than recovery or building 
resilience. 

850BClimate change forecasts mean these challenges will be amplified. Forecast declining inflows, 
increased variability and longer droughts increase the likelihood that existing arrangements will fail 
more frequently and with greater ecological consequence. 50F

51 Without changes to the scale, 
configuration and management of environmental flows, the Upper Murrumbidgee will remain 
degraded with an increasing risk of irreversible ecological decline. 

851BEnvironmental flow effectiveness is constrained by institutional, infrastructure and governance 
barriers. Snowy Scheme operations are governed by the Snowy Water Licence and the Deed, which 
sit largely outside contemporary Basin Plan and Water Resource Plan frameworks. Environmental 
releases from Tantangara Dam are not treated as Planned Environmental Water and rely on 
discretionary, non-enduring mechanisms.  

852BThe SAG report highlights that the decline of the Upper Murrumbidgee River is not solely an 
environmental flow deficit, but also the result of fragmented governance, rigid delivery 
arrangements, infrastructure-limited operations, and insufficient integration of non-flow actions. 51F

52 

853BThe Tantangara Dam outlet limits the delivery of higher magnitude flows. Environmental water 
planning provides limited scope for cross-jurisdictional collaboration and prioritisation, and there is 
limited capacity for adaptive management that is informed by a structured program of science and 
monitoring and is responsive to real-time conditions.  

 
50 Australian Government Department of Climate Change, the Environment, Energy and Water (2025) Snowy Water Inquiry Outcomes 
Implementation Deed Review Issues Analysis: 11, https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-
snowy-water-inquiry-outcomes-implementation-deed.pdf 
51 Australian Government Bureau of Meteorology, (June 2026), ‘Multi-year rainfall deficiencies,’ Drought – Rainfall deficiencies and water 
availability, https://www.bom.gov.au/climate/drought/. 
52 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel. 

https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.bom.gov.au/climate/drought/
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854BStakeholder submissions reflect a consensus that maintaining current arrangements is not 
sufficient.52F

53 While views differ on the scale and implementation of change, there is broad agreement 
that improved environmental flows are required to prevent cease-to-flow events, restore variability 
and protect and restore the river’s long-term ecological, cultural and community values. 

855BTaken together, the evidence presented to the Review establishes a clear need to consider 
alternative environmental flow options and foundational reforms to the Deed. Without reform, 
current arrangements are unlikely to arrest ongoing decline or build the resilience required given 
future climatic and system pressures. 

4.3 Snowy River: Improving the effectiveness of 
environmental water 

The effectiveness of the 212 GL Snowy River Increased Flow 
856BThe Deed established an average target of 212 GL per year for environmental flows to the Snowy 
River as a central benchmark for river restoration. However, evidence from the Bender et al. (2022) 
assessment, the NSW Ten-Year Licence Review (2018), the Review Issues Analysis, and submissions 
including from the Snowy River Alliance, indicates that delivery of the 212 GL has not translated into 
sustained ecological recovery, as per the original objective. 

857BThe Bender et al. analysis provides the most comprehensive evaluation of delivery performance to 
date and, along with subsequent public reporting by Snowy Hydro,53F

54 demonstrates that the 212 GL 
target has not been achieved in any single year since implementation began, with actual releases 
consistently falling short due to a combination of limited entitlements, low allocations and 
operational constraints. 54F

55 Even in years where total entitlements were sufficient, environmental 
allocations remained variable and often significantly below target, reflecting the dependence of 
environmental water on irrigation allocation systems and prevailing climatic conditions. The study 
concludes that, over time, environmental flows have been partially delivered and have not met the 
original restoration intent of the Deed, particularly given that most environmental objectives were 
not achieved.55F

56 

858BThe Ten-Year Snowy Licence Review reinforces that the 212 GL remains a policy benchmark rather 
than a guaranteed outcome, highlighting that environmental benefits depend on timing, variability 
and flexibility of delivery. It identifies rigid operating rules and conservative scheduling as key 
constraints, limiting the ability to align environmental releases with ecological opportunity. The 
review emphasised the need for more flexible and adaptive delivery mechanisms. 56F

57 

 
53 Australian Government DCCEEW (2026), Issues Consultation: Independent Review of the Snowy Water Inquiry Outcomes 
Implementation Deed, Summary of Public Consultation. www.dcceew.gov.au/sites/default/files/documents/issues-consultation-ind-
review-snowy-water-inquiry-summary-report.pdf. 
54 Annual release targets, and compliance with previous year release targets for environmental releases from the Snowy Scheme are 
publicly reported in Snowy Hydro’s public AWOPs. 
55 Bender I et al. (2022) ‘Snowy River environmental flows post-2002: lessons to be learnt’, Marine and Freshwater Research, 73(4), 545. 
doi:10.1071/MF21209. 
56 Bender I et al. (2022) ‘Snowy River environmental flows post-2002: lessons to be learnt’, Marine and Freshwater Research, 73(4), 545. 
doi:10.1071/MF21209. 
57 NSW Department of Industry (2018), ‘Ten-year review of the Snowy water licence – Final Report,’ 
www.water.dcceew.nsw.gov.au/sites/default/files/2025-07/ten-year-review-of-the-snowy-water-licence-final-report.pdf. 

https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
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859BThe Review Issues Analysis similarly concludes that the 212 GL has increasingly been treated as an 
endpoint rather than a means of achieving ecological objectives. 57F

58 It highlights a structural 
disconnect between the volume-based target and environmental outcomes, noting that delivery is 
often dominated by baseflows and lacks the variability and disturbance required to restore 
ecological processes.58F

59 The analysis further notes that climate change was not accounted for in the 
original design of the target, meaning that declining inflows and increased variability will reduce the 
ecological effectiveness of a fixed volume over time unless supported by adaptive management and 
improved governance. 

860BSubmissions from the East Gippsland Conservation Management Network consistently 
characterise the 212 GL as a minimum restoration commitment, reflecting a negotiation rather than 
a scientifically derived requirement for recovery. 59F

60 They argue that ecological outcomes depend on 
the water being delivered as a functional flow regime, including seasonal variability, freshes and 
flushing flows, and questions whether current delivery arrangements provide the functional 
equivalent of 212 GL in ecological terms. 60F

61 More broadly, the submission highlights that 
environmental outcomes have been constrained not only by volumes, but by inflexible delivery, 
weak accountability and insufficient linkage between monitoring and decision-making. 

861BUnderstanding why the full average volume of the 212 GL has not been achieved appears to be a 
misinterpretation of the Snowy Deed by the Licensee, drawing on a drafting error in a supporting 
Annexure. The Deed envisaged 294 GL as the target volume of water for the Snowy River, equivalent 
to 28% of the natural flow. The effectiveness of the existing governance arrangement, including 
compliance and dispute resolution mechanism, has been unable to resolve this issue since the Ten-
year Licence Review in 2018.  

862BPerspectives from First Nations communities, outlined in the cultural values and custodianship 
reports prepared for this Review, emphasise that the Snowy River is a living cultural system and that 
environmental water should support cultural flows, seasonal cycles and the ongoing custodial 
responsibility to care for Country. 61F

62 From this perspective, the effectiveness of environmental water 
is not determined solely by volume, but by the extent to which flows restore connection, support 
cultural practices and enable the river to function as a living entity. 

863BFirst Nations advice highlights that current arrangements do not adequately reflect cultural and 
ecological needs if they are not delivered in ways that support variability, renewal and 
responsiveness to Country. 62F

63 Consistent with broader stakeholder views, there is a need to move 

 
58 Australian Government DCCEEW (2025) ‘Snowy Water Inquiry Outcomes Implementation Deed Review Issues Analysis: 18, 
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-
deed.pdf. 
59 Australian Government DCCEEW (2025) ‘Snowy Water Inquiry Outcomes Implementation Deed Review Issues Analysis: 18, 
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-
deed.pdf. 
60 East Gippsland Catchment Management Network, (2026), ‘Submission to the Independent Review of the Snowy Water Inquiry 
Outcomes Implementation Deed’: 31-32. https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124. 
61 East Gippsland Catchment Management Network, (2026), ‘Submission to the Independent Review of the Snowy Water Inquiry 
Outcomes Implementation Deed’: 31-32. https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124. 
62 Knight, P, (2026), ‘Snowy River Cultural Values and Community Expectations,’ Community Perspectives Arising from the SWIOID 
Review. https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf  
63 Knight, P, (2026), ‘Snowy River Cultural Values and Community Expectations,’ Community Perspectives Arising from the SWIOID 
Review. https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf 

https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://www.dcceew.gov.au/sites/default/files/documents/review-issues-analysis-snowy-water-inquiry-outcomes-implementation-deed.pdf
https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124
https://consult.dcceew.gov.au/swioid-independent-review/new-survey/view/124
https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf
https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf
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toward adaptive, flexible and participatory management, with First Nations involvement in setting 
objectives, determining priorities and responding to changing conditions.  

864BTaken together, these sources of information and advice point to a consistent finding:  the 
effectiveness of the 212 GL target is limited by both under-delivery and the way water is managed. 
While the target remains an important reference point for environmental commitment, it does not 
ensure ecological recovery. Achieving the intent of the Deed therefore requires a shift toward 
outcomes-focused and adaptive management, in which environmental flows are delivered as a 
dynamic regime informed by monitoring, science and changing climatic conditions, rather than as a 
fixed annual volume. However, a fixed volume is a useful target to ensure that trade-off decisions on 
flexible flows cannot be used to avoid the release of environmental water. 

865BInfrastructure choices, such as Mowamba Weir, have materially shaped Snowy River outcomes, and 
improving river health also requires revisiting how these structures constrain or enable effective, 
variable and culturally meaningful flows. The Ten-Year Review of the Snowy Water Licence 
recognises Mowamba Weir as a transitional measure and recommends that decommissioning be 
progressed, subject to further assessment, once borrowing arrangements are resolved, noting that 
its continued operation is inconsistent with the long-term intent of Snowy River restoration. 

866BFigure 9: Snowy River Increased Flows – Historical Releases (actual vs target). 63F

64 
867B

 

 
64 Annual volume released for environmental flows to the Snowy River compared to targets in the Deed, adapted from 

Bender et al (2020) ‘Snowy River environmental flows post-2002: lessons to be learnt’, Marine and Freshwater Research, 
73(4). doi:10.1071/MF21209; subsequent data from Snowy Hydro Annual Water Operating Plans, 2020-21 to 2025-26. 
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4.4 Upper Murrumbidgee River: avoiding ecosystem 
collapse 
868BThe evidence base and technical analysis undertaken for this Review demonstrate that incremental 
improvements to current arrangements are unlikely to reverse the ecological decline in the Upper 
Murrumbidgee River unless flows are restored in a way that reactivates key processes. This requires 
sufficient volume to achieve a functional flow regime through operational arrangements and 
effective governance. The governance arrangements are considered in Chapter 5. 

869BThe environmental flow options assessed in this Review respond to a set of system-level issues 
including: 

• 160Bthe current and declining ecological condition of the river 
• 161Binadequate volume, timing and configuration of environmental flows 
• 162Blimited flexibility and adaptability in current operating arrangements 
• 163Bcompeting objectives across environmental outcomes, water supply reliability and energy 

security. 

870BIn this context, the assessment of environmental flow options represents a choice of ecological 
trajectories, with different implications for system function, stakeholder values and broader policy 
objectives. Improving environmental outcomes is compatible with other policy objectives, through 
the design of environmental flow regimes, within an adaptive management framework. Such a 
framework would utilise flexible delivery mechanisms and provide a pathway to materially improve 
ecological outcomes while maintaining energy system reliability and managing impacts on energy 
generation and downstream water users.  

Description of the environmental flow options and outcomes 
871BFive environmental flow options were developed and tested against the Base Case (current 
conditions), with further detail on the approach and methods of this assessment provided in 
Chapter 2. The options assessed represent fundamentally different approaches to environmental 
flow delivery in the Upper Murrumbidgee River, rather than incremental variations on a single 
operating regime. They differ in total volume, configuration of flow components, spatial targeting of 
EWRs and reliance on operational flexibility.  

872BAcross Options 2-4, environmental ambition increases progressively, illustrating how flow volume, 
variability and infrastructure capability interact to determine outcomes. Option 5 also represents an 
increase in environmental ambition from the Base Case and was designed to be implementable in 
the near-term and to minimise impacts on energy generation.  

873BThe options modelled included 6 GL of cultural water to assess the cumulative impacts on the 
energy system and downstream water users; this is discussed further below. The volumes presented 
below for environmental flows exclude the 6 GL cultural flow provision. 

874BModelled average volumes for Options 2-4 are shown in Figure 9.  
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Base Case – current conditions 
875BThe Base Case reflects continuation of current operating arrangements with the existing 
environmental flow provisions (SMRIF). Water releases from Tantangara Dam are limited to the 
release capacity of the existing outlet valve, which is rated at 1,500 ML/day at minimum storage 
operating level.  

876BThe Base Case represents 9.2% of the average natural flows (ANF) without development. The mean 
annual volume of water released from Tantangara Dam is 25 GL. The total without development ANF 
into Tantangara Dam is 276 GL.64F

65 

877BMost EWRs are not achieved in the Base Case, flow variability remains highly constrained, and 
ecological processes such as sediment transport and habitat maintenance remain largely inactive. 
The river is expected to remain in a simplified and vulnerable ecological state and maintain the 
current trajectory of rapid decline in its condition.  

Option 1 – Drought-focused flows under existing arrangements 
878BOption 1 represents a baseline drought-response scenario, retaining the current pattern of fixed 
releases from Tantangara Dam (equivalent to the Base Case) and introduces a set of flow triggers to 
provide minimum base flows in response to drought-like conditions (based on the current Upper 
Murrumbidgee Drought Operating Framework). Option 1 was designed to protect refuge habitat and 
maintain water quality under very low flow conditions. 

879BThis option represents 10.2% of ANF. The mean annual volume of water released from Tantangara 
Dam is 28.1 GL. 

880BThe option reduces the frequency and duration of very low flows and cease-to-flow conditions, but 
it does not materially improve achievement of EWRs or broader ecological outcomes. Option 1 was 
considered unacceptable by the advisory groups due to poor EWR achievement and was therefore 
not progressed further in the analysis or included in Figure 9. 

Option 2 – Incremental improvement within current infrastructure constraints 
881BOption 2 was designed to target EWRs at Mittagang Crossing, including low flows, stable baseflows 
and a limited subset of freshes, provide some operational flexibility, while remaining within the 
existing constraints of the dam outlet valve. It does not provide the designed variable baseflows, 
bankfull or channel maintenance flows. This option aims to demonstrate the scale of environmental 
outcomes achievable without increasing the volume of water released from the dam.  

882BOption 2 represents 8.3% of ANF. The mean annual volume of water released from Tantangara Dam 
is 22.8 GL (excluding cultural flow).  

883BThe option focuses on reducing extreme low flow stress and improving habitat persistence in the 
central and lower reaches. However, as the EWRs are primarily targeted at Mittagang Crossing, the 
spatial extent of environmental outcomes was constrained with improvement less evident 
immediately downstream of the dam. Ecologically, this option is expected to provide localised 
stabilisation of environmental conditions without supporting ecosystem recovery.  

 
65 This figure excludes Tantangara Dam inflows diverted from the Goodradigbee River, via the Goodradigbee Aqueduct. 
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Option 3 – Restoring variability without habitat reset 
884BOption 3 represents a substantial shift from the Base Case by introducing seasonally variable 
baseflow, increasing the frequency of small and large freshes and providing bankfull flows. EWRs for 
Option 3 are primarily targeted at Mittagang Crossing. An increase to the existing Tantangara Dam 
outlet valve capacity would be required to reliably deliver the larger freshes and bankfull flow 
components.  

885BOption 3 represents 27.2% of the ANF and targets EWRs at Mittagang Crossing. The mean annual 
volume of water released from Tantangara Dam is 75.2 GL (excluding cultural flows). 

886BTargeting EWRs at Mittagang Crossing limits the spatial extent of environmental outcomes with 
improvement less evident immediately downstream of the dam. Targeting EWRs immediately 
downstream of the dam, to increase the spatial extent of environmental improvement, is expected 
to increase the volume of additional water required by approximately 20 GL, which would increase 
the average annual release volume under Option 3 to approximately 95 GL. 

887BThe results indicate strong improvements in EWR achievement and ecological condition in central 
and downstream reaches. However, the option does not include the high magnitude channel 
maintenance flows capable of mobilising sediment and re-establishing critical refuge habitat. As a 
result, while productivity, water quality and habitat availability improve, geomorphic recovery and 
system-scale connectivity remain limited. This option supports partial ecological recovery, but not 
full restoration of key processes. 

Option 4 – System-scale recovery 
888BOption 4 builds on Option 3 to provide the most complete expression of ecological flow components 
and the strongest overall outcomes, but with greater infrastructure and water release requirements. 
The flow regime includes variable baseflows, diverse freshes, bankfull flows and the high magnitude 
channel maintenance flow released from Tantangara Dam. These higher magnitude flows are 
designed to exceed geomorphic thresholds required for sediment mobilisation, channel 
maintenance and habitat resetting. The flows are designed to primarily target EWRs at Mittagang 
Crossing. 

889BDelivering the channel maintenance flow is the key differentiator between Option 3 and 4, requiring 
the dam outlet valve to be upgraded to provide a flow of up to 6000 ML / day maximum release rate, 
with a corresponding increase to the volume of environmental water required.  

890BOption 4 represents 29.9% of the ANF and targets EWRs at Mittagang Crossing. The mean annual 
volume of water released from Tantangara Dam is 82.4 GL (excluding cultural flow). 

891BTargeting EWRs at Mittagang Crossing limits the spatial extent of environmental outcomes with 
improvement less evident immediately downstream of the dam. Similar to Option 3, targeting EWRs 
immediately downstream of the dam, to increase the spatial extent of environmental improvement 
is estimated to increase the volume of additional water required under Option 4 by approximately 
20 GL, which would increase average annual release volume of Option 4 to 102 GL. 

892BOption 4 consistently achieves the highest level of EWR performance and is the only scenario that 
restores both variability and disturbance processes necessary for system-scale ecological recovery. 
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Ecological benefits extend across large sections of the river network, supporting improved river 
condition, connectivity and a substantial increase in the abundance of the key indicator species, 
Macquarie Perch. This option provides a deliberate shift toward ecosystem recovery rather than 
stabilisation of the current conditions. 

Option 5 – Near-term, climate responsive approach 
893BOption 5 presents a near-term option, which could be delivered without increasing the release 
capacity of the Tantangara outlet, and applies an adaptive delivery strategy which aligns the flow 
components (targeted EWRs) with the climate conditions.  

894BReliable fixed baseflows are delivered under dry conditions, with seasonally variable baseflows, 
freshes and higher flow components delivered in moderate to wet conditions, opportunistically 
aligned with the weather events, catchment conditions and water availability. Low flow and 
baseflow EWRs are targeted immediately downstream of Tantangara Dam, while high flows are 
targeting EWRs at Mittagang Crossing to ‘piggy-back’ on top of natural flows from downstream 
tributaries for more effective use of the available water. The magnitude of water releases is 
constrained to the capacity of the existing dam outlet valve. 

895BOption 5 represents 22.8% of the ‘natural’ flow (without development). The mean annual volume of 
water released from Tantangara Dam is 63.0 GL (excluding cultural flow). 

896BThe alignment of flow targets with climate conditions reduces the volume of additional 
environmental water and reduces the impact on Tantangara storage volumes.  

897BThis option improves water quality, habitat persistence and local productivity in upstream reaches 
and reduces exposure to prolonged low flow stress. It demonstrates that improvements in low flow 
resilience can be achieved without infrastructure upgrades, however, reduced delivery of higher 
magnitude disturbance flows limits sediment transport, geomorphic recovery and downstream 
connectivity that constrains system-wide recovery.  

Cultural flow allocation 
898BIn line with advice from the advisory groups, a fixed allocation of 6 GL/year was added to 
Options 2-5, as an additional release requirement over and above the environmental water release 
volumes outlined above. This approach was initially proposed by the FNAG and broadly supported 
by the RCG and SAG.  

899BFor the purposes of the hydrological modelling and subsequent energy modelling, it was assumed 
that these additional releases of cultural water were delivered on a fixed pro-rata basis each day 
across the year to deliver 6 GL annually. In practice, the timing and specific use of the cultural 
releases would need to be determined by First Nations in a separate process outside the timeframes 
for this Review.  

900BOn this basis, a conservative approach was applied for the ecological assessment: cultural water 
was assumed to be extracted immediately below the dam, to avoid the ecological outcomes being 
predicated on cultural water releases. In practice, cultural water may contribute to environmental 
outcomes and provide additional benefits not quantified in this assessment, however this would be 
subject to the management decisions of First Nations in the management of this water. 
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901BFigure 10, below, shows the modelled annual releases from Tantangara Dam under each option, 
including 6 GL/year cultural water releases.  

6BFigure 10: Modelled releases from Tantangara Dam (including 6GL cultural water releases assumed to 
be extracted for cultural purposes immediately downstream at the dam) 
902B

 

4.5 Upper Murrumbidgee: Evaluating environmental 
outcomes from environmental water delivery options 

Comparative ecological performance of options 
903BThe Ecology Technical Report demonstrates that the environmental flow options produce markedly 
different ecological outcomes, reflecting differences in both the effectiveness of water delivered 
and the configuration of the flow regimes. Figure 11 below shows the proportion of EWRs met under 
each option.  
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7BFigure 11: Proportion of EWRs meeting targeted frequency by Option, for each site separately and all 
sites combined (Source: Ecology Technical Report, 2026) 

904B

 

905BThe Base Case fails to meet the target frequency of almost all EWRs across assessed sites. The river 
remains in a highly constrained state characterised by limited sediment transport, reduced 
hydraulic diversity, degraded habitat condition and declining ecological resilience. These conditions 
are consistent with continued ecological simplification under a drying climate. 

906BOption 2 provides only limited improvement relative to the Base Case. Increased low flows and 
stable baseflows reduce acute low flow stress and improve habitat persistence in some reaches. 
However, most EWRs remain unmet and the flow regime lacks variability and is highly regulated. 
Ecological outcomes under this option are characterised by localised benefits that stabilise the 
current poor condition without supporting any recovery, with disturbance-dependent processes 
largely inactive. 

907BOptions 3 and 4 represent a substantial improvement in ecological performance. Both restore 
seasonal variability through variable baseflows and increase the frequency and diversity of freshes, 
resulting in a much higher level of EWR achievement downstream of Tantangara Dam. These 
changes support improved productivity, water quality, habitat availability and ecosystem functions. 
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However, a key distinction emerges between the two options. While Option 3 improves many 
biological and physical indicators, the absence of channel maintenance flows limits sediment 
transport and geomorphic recovery. As a result, ecological improvements under Option 3 are 
significant but incomplete. 

908BOption 4 consistently delivers the strongest ecological outcomes. It is the only option that reinstates 
the full suite of flow components, including channel maintenance flows capable of mobilising 
sediment and maintaining channel form. Quantitative indicators show that Option 4 produces the 
largest extent of river reaches achieving healthy condition and the greatest increase in Macquarie 
Perch abundance. These results indicate that Option 4 enables system-scale ecological recovery 
rather than local or partial improvement. Delivering environmental flows (baseflows) that target EWR 
directly downstream of the dam provide outcomes across a broader spatial scale. 

909BOptions 3 and 4 do not perform well in the reach immediately downstream of Tantangara Dam. This 
is due to the modelled flow regime targeting EWRs at Mittagang Crossing. In practice, improving the 
achievement of EWRs in the upper reach downstream of the dam can be improved through adaptive 
management and operational planning. The effect of shifting the target for environmental flows (i.e. 
achieving EWRs downstream of Tantangara Dam) is evident in Option 5. 

910BOption 5 produces a different pattern of outcomes. By prioritising reliable baseflows and adopting a 
climate-based operating strategy, it delivers strong improvements in upstream habitat persistence 
and water quality immediately downstream of Tantangara Dam. However, reduced delivery of higher 
magnitude flows limits the ecological function achieved through flow disturbance, sediment 
transport and connectivity—this is the effect of operating within the existing capacity of the dam 
outlet valve and reduced volume of environmental water. Ecological outcomes under this option 
provide some regional scale benefits but not all EWRs can be achieved and system-scaled recovery 
is constrained. This option does provide evidence of an approach that could deliver good regional 
environmental outcomes efficiently. 

Process restoration versus stabilisation 
911BA central finding of the Ecology Technical Report is that ecological outcomes are shaped not only by 
total water volume, but by the extent to which flow regimes restore key hydrological and geomorphic 
processes. 

912BOptions that primarily improve low flows and stable baseflows (Options 2 and to a degree, Option 5) 
are effective at reducing acute stress and supporting habitat persistence during dry periods. These 
outcomes are important for preventing further degradation but do not reactivate the natural 
disturbance processes required to maintain channel structure, mobilise sediment or reset habitats. 
As a result, these options tend to stabilise the system in a constrained state and maintain current 
condition, rather than shift into a recovery trajectory. 

913BIn contrast, Options 3 and 4 restore elements of the natural flow regime associated with variability 
and seasonal change. Variable baseflows and freshes increase productivity, improve water quality 
dynamics and support life-history processes for aquatic biota. However, the Ecology Technical 
Report identifies disturbance thresholds, particularly for sediment mobilisation and channel 
maintenance, that are only exceeded when higher magnitude flows are delivered. 
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914BOption 4 is the only scenario that consistently reinstates these disturbance processes through 
explicit channel maintenance flows. These flows support sediment transport, prevent channel 
infilling, maintain hydraulic diversity and improve longitudinal connectivity. The report concludes 
that without reinstating such processes ecological recovery remains constrained and increasingly 
vulnerable to climate stress.  

915BThe distinction between stabilisation and process-based recovery is a defining difference between 
the environmental flow options. 

Implications for threatened species and river resilience 
916BThe implications of these differing flow regimes are particularly evident for threatened and 
flow-dependent species as well as for overall river resilience. 

917BMacquarie Perch, used as a key indicator species in the Ecology Technical Report, requires a 
combination of perennial connectivity, seasonal variability, stable spawning flows and periodic 
disturbance to maintain clean substrates and enable movement between reaches. Under the Base 
Case and Option 2 these requirements are unmet resulting in fragmented populations, low 
resilience and likely ongoing decline in species persistence. 

918BOptions 3 and 5 improve aspects of habitat condition and productivity and are likely to support 
improved recruitment and survival within existing occupied reaches. However, the absence or 
limited delivery of sediment-moving and connectivity-restoring flows constrains population 
expansion and long-term resilience, particularly under drought conditions where habitat refuges are 
spatially limited. 

919BOption 4 provides the strongest pathway for threatened species recovery. By restoring variability, 
disturbance and connectivity, it supports improved spawning habitat, dispersal and population 
structure across a much larger spatial extent of the river. Quantitative modelling indicates an 
order-of-magnitude increase in Macquarie Perch abundance under this option reflecting both 
improved habitat quality and expanded river occupancy. 

920BThe Ecology Technical Report concludes that options restoring both variability and disturbance 
processes provide the greatest system-scale resilience to future climate variability. Rivers managed 
under regimes that focus only on stabilising current conditions remain vulnerable to prolonged 
drought and cumulative degradation, whereas process restoring regimes are more likely to maintain 
ecological function, adaptive capacity and long-term persistence of native biota. 

Implications of climate impacts for sustainable environmental outcomes 
921BThe ACT Water Security Vulnerability Assessment indicates that projected climate change and 
regional population growth will substantially reduce river flows and increase hydrological stress in 
the Upper Murrumbidgee, materially affecting the capacity to achieve environmental outcomes 
under current and proposed flow arrangements. 65F

66 

 
66 ACT Government Office of Water, Environment Planning and Sustainable Development Directorate (2025), ‘Assessment of potable, 
non-potable and environmental water indicators: ACT Water Security Vulnerability Assessment Technical. 
https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-
2025.pdf.  

https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-2025.pdf
https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-2025.pdf
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922BModelled climate scenarios show that, by 2050, average river flows across the ACT region and 
connected catchments are projected to decline by approximately 30 to 45% under moderate and 
extreme climate change scenarios respectively, and current growth trends in population growth. 66F

67 
These reductions are accompanied by longer and more severe droughts and fewer wet periods 
capable of resetting ecological conditions.  

923BUnder these conditions the frequency and duration of low flow periods are expected to increase, 
while opportunities to deliver ecologically meaningful freshes and higher magnitude flows will 
become less frequent and less reliable. Environmental water is the most vulnerable component of 
the water system, relative to potable and non-potable supplies, increasing the risk that ecological 
flow requirements are deferred or unmet during dry periods. 

924BThese projected flow reductions directly interact with the ecological processes identified in the 
Ecology Technical Report. Reduced volumes and increased drought frequency limit sediment 
transport, exacerbate channel simplification and reduce opportunities for habitat renewal and 
connectivity. Flow regimes that focus primarily on baseflow maintenance are particularly exposed, 
as declining inflows reduce the ability to sustain even minimum thresholds during extended dry 
periods, increasing the risk of cease-to-flow events and cumulative ecological damage. Summary 
conclusions for the options examined through the Review are: 

• 164BOption 2 is unlikely to prevent cumulative, ongoing ecological degradation. 
• 165BOption 3, which restores seasonal variability through variable baseflows and freshes but 

does not include channel maintenance flows, is sensitive to declining inflows. The 
constrained sediment transport and habitat renewal reduces the option’s capacity to 
support sustained recovery as climate stress intensifies. 

• 166BOption 4, which reinstates the full suite of flow components including channel maintenance 
flows, remains exposed to overall reductions in water availability but is comparatively more 
resilient even as average flows decline. 

• 167BOption 5 prioritises reliable baseflows that perform strongly in maintaining upstream habitat 
persistence during dry conditions. However, this option aligns the flow components with 
climate conditions and water availability, therefore under projected 30 to 45% average flow 
reductions the occurrence of higher magnitude flows would become increasingly limited, 
increasing the risk that the river stabilises in a degraded state with constrained long-term 
resilience. 

925BOverall, climate change acts as a risk multiplier across all environmental flow options. Options that 
rely on limited flexibility or regimes that stabilise the current degraded conditions are increasingly 
unlikely to achieve environmental objectives as flows decline. In contrast, options that restore 
variability, enable delivery of disturbance processes and incorporate adaptive management are 
better placed to support ecological resilience even as total water availability decreases. 

926BThe ACT Vulnerability Assessment highlights the importance of early and proactive intervention and 
flexible operating arrangements that enable responsiveness to extreme events. This finding supports 

 
67 ACT Government Office of Water, Environment Planning and Sustainable Development Directorate (2025), ‘Assessment of potable, 
non-potable and environmental water indicators: ACT Water Security Vulnerability Assessment Technical. 
https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-
2025.pdf. 

https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-2025.pdf
https://www.act.gov.au/__data/assets/pdf_file/0011/2868455/ACT-Water-Security-Vulnerability-Assessment-Technical-Report-2025.pdf
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the case that recovery and resilience depend on sustained delivery of a minimum level flow regime 
over long timeframes (e.g. baseflow and small fresh operating rules) in combination with 
opportunistic higher magnitude flow releases during favourable years, as demonstrated under 
Option 5.  

927BA management framework that combines both planned and adaptive environmental water, 
integrated planning, monitoring and evaluation and periodic review provides a solution set effective 
for responding to the high risk and uncertainty of the climate projections.  

Advice from the advisory groups on the environmental flows options 
928BMany stakeholder submissions noted that current environmental flows are inadequate and that 
improved outcomes require changes to the flow regime, not just higher minimum flows. 
Submissions consistently call for restoration of seasonal variability, freshes and higher magnitude 
flows to support habitat renewal, water quality and native species recovery, noting that baseflow 
only approaches stabilise a degraded system. While views differ on the scale and implementation 
of change due to perceived impact on downstream extractive water industry and capital investment 
for dam upgrades, there is general agreement that improved environmental flows are essential to 
prevent cease-to-flow events and protect long-term ecological, cultural and community values. 

929BThe FNAG advises that environmental flow options for the Upper Murrumbidgee should move 
beyond minimum or technically defined flows and instead support active custodianship of a living 
river system.67F

68 Their report to this Review emphasises that flows must be sufficient in volume, timing 
and variability to enable cultural, ecological and social healing, not merely prevent further decline.  

930BThe cultural recommendations made by the FNAG support flow options that restore natural 
variability, deliver culturally and ecologically meaningful flows and enable long-term healing, rather 
than those that merely manage decline. This aligns most strongly with Option 4, while viewing 
Options 2 and 5 as insufficient and Option 3 as a partial but incomplete step toward custodial 
outcomes. Across all options the FNAG stresses that the way in which flows are governed and 
decided—including shared authority, adaptability and respect for cultural knowledge—is as 
important as the flow volumes themselves. 

931BThe SAG advice aligns with public submissions and the FNAG, that improving the health of the Upper 
Murrumbidgee River requires environmental flows to be delivered as a functional and adaptive flow 
regime, rather than as fixed volumes or rigid schedules. The SAG emphasised that outcomes depend 
on timing, variability and responsiveness to in-year conditions, including the delivery of variable 
baseflows, freshes and, where feasible, higher magnitude events to support ecological processes. 68F

69 
While views differed on the scale and pace of flow increases, there was broad agreement that 
adaptive, event-responsive delivery, supported by clear governance, monitoring and review is 
essential to improving ecological outcomes and managing risk under a changing climate. 

 
68 First Nations Advisory Group (April 2026), ‘From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel’.  
69 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel. 
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4.6 Upper Murrumbidgee: system impacts and trade-offs 
from improving environmental outcomes 
932BWhile trade-offs between environmental flows, energy generation and water availability are 
inherent, analysis conducted for this Review suggests that there are substantial benefits from 
improving environmental flows and that adverse impacts can be substantially mitigated through 
careful design of release regimes and adaptive operating frameworks. 

933BImproved environmental outcomes can be achieved without compromising the reliability of the 
NEM, Snowy Hydro’s essential role in the energy transition or downstream reliability of water supply 
for irrigation. In summary:  

• 168BImpacts on the NEM are minor: The scale of foregone generation is small in system terms, 
equivalent to less than 4% of Snowy Hydro’s annual generation in any year, and 
approximately 0.05 to 0.1% of total NEM generation across all options. Importantly, 
modelling indicates this generation loss occurs predominantly at lower value times with 
replacement largely provided by existing curtailed renewable generation. The loss of such 

 

Modelling is an iterative process; learning from each prior option or scenario tested, to refine successive options, and by 
doing so developing improved knowledge on the preferred solutions and reducing uncertainty.  

The hydrological modelling conducted for this Review highlights important lessons to improve the health of the Upper 
Murrumbidgee River: 

1. The current environmental flows under the SMRIF and other rules-based releases (i.e. current conditions) are 
insufficient to service the environmental water requirements, under current and projected climate conditions. 

2. Baseflows are critical to protect and maintain ecological health. These requirements are well established in 
science, relatively low water volume and represent the minimum requirements under all climate conditions. The 
baseflow requirements modelled should be established as operational rules, often referred to as Planned 
Environmental Water. 

3. Large freshes, bankfull and channel maintenance flows are critical for supporting ecosystem function and 
system recovery. These flow components require larger volumes of water and are most effective when delivered 
timed with natural events i.e. delivered as Adaptive Environmental Water and subject to near-real time 
operational decision making. 

4. Maximising the effectiveness of environmental flows for the entire Upper Murrumbidgee River is achieved by 
targeting a flow regime as measured directly downstream of Tantangara Dam, with operational flexibility to 
respond in near-real time to the emerging climate conditions (e.g. piggybacking on top of natural unregulated 
river flow events). 

5. Infrastructure is a constraint to system recovery - delivery of bankfull and channel maintenance flows, even 
during moderate-wet climate conditions, is not possible under existing outlet capacity at Tantangara Dam. 
Higher order ecological processes therefore depend on future infrastructure decisions as much as the volume 
of water available for the environment. 

Step change is required in the available volume of environmental water for the Upper Murrumbidgee to approximately 
30% of the average natural flow. This volume could potentially be reduced through operational flexibility and 
instituting an adaptive management framework. 

Box 2: Modelling Insights 
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percentage generation to the NEM is less than the routine uncertainties in supply and 
demand. 

• 169BNo system security risk: Environmental releases will not cause or increase the risk of a 
system black; system security and essential system services are expected to be unaffected. 

• 170BImpacts are manageable through design: Adaptive, near real-time release decisions, 
sourcing water from RAR without drawing down scheme storage, and flexibility to protect 
critical reliability periods will further maintain Snowy Hydro’s important role in the NEM and 
its ability to respond to unexpected market events. 

• 171BClear governance enables balance: An adaptive operating framework with explicit conflict 
resolution processes and decision-making authority ensures improved environmental 
outcomes while preserving Snowy Hydro’s role in the energy transition. 

• 172BMaterial impacts on downstream water resource are avoidable: Relatively small, long-term 
average impacts on downstream diversions and allocations are observed in the modelling, 
concentrated in drier conditions and are manageable through an extension to the Australian 
Government’s environmental water portfolio and accounting arrangements. 

• 173BSocial benefits: Improving the health of the river provides a proportionate net benefit to the 
broader community with the overall benefits exceeding costs on an economy-wide basis. 

Energy system and Snowy Hydro impacts 
934BThis Review recognises that changes to environmental flow arrangements in the Upper 
Murrumbidgee have implications for Snowy Hydro operations and the NEM. These considerations 
have been a consistent focus of Panel deliberations and the advice of the advisory groups supporting 
the Review. However, the evidence available to the Panel indicates that environmental flow reforms 
can be designed to deliver substantially improved ecological outcomes while maintaining energy 
system reliability and managing impacts on Snowy Hydro. 

935BNew environmental flow provisions will create new release obligations for Snowy Hydro, but the 
Panel is not looking to impose new restrictions on how Snowy Hydro manages water resources 
internal to the scheme or to require a reserve of water to be held within Tantangara Dam. Snowy 
Hydro’s flexibility to use its water resources across the system remains paramount and is a critical 
aspect in minimising potential impacts. 

Assessment of impacts to the NEM 
936BThe Panel recognises the critically important role Snowy Hydro plays in the NEM and the energy 
market transition underway, while balancing its role in providing reliable long-term water supply. 
Consequently, the release of additional water should not come at a time or in a manner which 
causes or exacerbates an energy crisis. However, the balance of available evidence indicates that a 
significant uplift in release volumes, with operational flexibility, is required to avoid ecological 
collapse in the Upper Murrumbidgee River. 

937BAs noted above, modelling suggests that the scale of foregone generation across all options is small 
in system terms, equivalent to less than 4% of Snowy Hydro’s annual generation in any year, and less 
than 1.2% on average. This is approximately 0.05 to 0.1% of total NEM generation. Importantly, this 
generation loss is expected to occur predominantly at lower value times, with replacement largely 
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provided by existing curtailed renewable generation. Differences in the spot prices are also minor 
and almost indiscernible from the Base Case. 

938BModelling indicates additional investment of 20-51 MW is needed across Options 2-5 to 
compensate for reduced Snowy generation. This is considered below the typical threshold for a 
commercial project and represents a minor adjustment relative to the NEM-wide installed capacity 
of approximately 80 GW currently and up to around 180 GW by 2050. The adjustment modelled led 
to small changes in the timing of investment, primarily in wind and solar, and even showed a small 
reduction in unserved energy. On this basis, impacts on wholesale prices, investment signals and 
reliability are assessed as negligible. 

939BThe findings that the market can compensate the small reductions in generation from pumped hydro 
with an increase in renewable energy is supported by the AEMO Q1 2026 report which showed an 
increase in batteries displacing hydrogeneration in day-to-day energy storage and dispatch. The 
modelling indicates a negligible impact of the options on Snowy Hydro’s ability to provide inter-
seasonal energy storage in the NEM, and the Panel is considering further opportunities for flexibility 
to ensure that Snowy Hydro’s important role in the NEM is protected. 

940BThe Panel has also considered claims that increased environmental releases could compromise 
energy system security. The evidence does not support these claims. The scale and design of the 
environmental flows will not cause or exacerbate a system black event, nor do they affect the 
provision of essential system services. System security in the NEM is driven by designed-in 
resilience and procurement of system services, which has been significantly strengthened in recent 
years through investments in synchronous condensers, batteries and other technologies. Snowy 
Hydro’s provision of system services does not require water releases and is therefore unlikely to be 
materially affected by changes to environmental flow arrangements. 

Impacts to Snowy Hydro energy generation 
941BIncreasing the volume of water delivered through Tantangara Dam without opportunity for electricity 
generation will have a financial impact on Snowy Hydro through reduction in overall generation and 
spot market revenue. The Panel has also considered claims that the options may impact Snowy 
Hydro’s ability to provide and back cap contracts in the market.  

942BAnalysis undertaken for the Review indicates that increased environmental releases from 
Tantangara Dam primarily affect the amount of energy stored within the Snowy Scheme, rather than 
causing immediate reductions in generation. As a profit maximising generator, it is expected that 
Snowy Hydro would forego future generation at times when the value of this foregone generation is 
minimised. This would not only minimise the impact on Snowy Hydro’s spot market revenue but 
would also minimise any impacts on its ability to offer cap contracts to the NEM.  

943BModelled generator output by the Snowy Scheme is reduced by less than 3.7% under the options, 
and typically less than 1.2% on average. Impacts to generation are most pronounced in autumn and 
summer when spot prices are lower, with reductions of up to 8% and 6% respectively compared to 
the Base Case. To put this in context, the average generation lost in any season and against any 
environmental flow option is approximately 88 MWh. Impacts to Snowy Hydro spot market revenue 
(net pumping costs) is assessed as less than 4%, and less than 1.0% on average.  

https://www.aemo.com.au/newsroom/media-release/renewables-lift-supply-share-as-batteries-re-shape-energy-markets
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944BAnalysis of Snowy Hydro’s historic bidding behaviour in the NEM shows significant generation at 
prices below $300/MWh, while it received an average price of around $150/MWh in the last year. The 
modelling does not find a material difference in the ability of Snowy Hydro to operate at times when 
it is most valuable to do so—for example, the ability to operate above $300/MWh or higher which 
indicates an immaterial impact of the options on the ability of Snowy Hydro to sell and back cap 
contracts into the market. However, greater operational flexibility could also provide further 
certainty by ensuring Snowy Hydro’s ability to generate in response to an expected market event or 
outage 

945BModelling also indicates that the pumping and generation capacity available through Snowy 2.0 is 
substantially larger than the foregone electricity generation resulting from the proposed 
environmental releases. Annual generation from Snowy 2.0 increases over the modelled period, 
rising from approximately 15% to over 20% from 2040 with the increasing penetration of renewables 
in the NEM. This trend is consistent across the Base Case and all options, which show no material 
difference in the ability of Snowy 2.0 to provide inter-seasonal long-duration storage to the NEM. 

946BThere are minor changes in the storage behaviour of Tantangara Dam directly associated with the 
environmental flows options that do not appear to impact the operating capacity of Snowy Hydro 
and Snowy 2.0 in particular. Some future adaptation of Snowy Hydro operations (i.e. maximising 
Tantangara Dam storage level earlier in the season) may provide opportunity for large environmental 
flow events with less potential impact. 

947BOverall, results of the analysis support the case that the environmental flow options are not 
expected to have significant impacts on Snowy Hydro’s important role in the NEM, the scale of 
impact to Snowy Hydro’s operation is modest and could be mitigated through increased operational 
flexibility. Where needed, the increased operational flexibility would be given effect through changes 
to the Deed and the Snowy Water Licence. 

Mitigating impacts 
948BThe Panel considers trade-offs between environmental outcomes and energy impacts are 
manageable with good design. The Panel therefore places strong emphasis on operational flexibility 
as the primary mechanism for mitigating impacts on Snowy Hydro and the NEM. 

949BA weakness of current water management arrangements identified through the Review is that 
environmental releases are effectively planned up to 15 months in advance with no opportunity for 
revision and limited adaptation to conditions. This inhibits the ability of water managers to respond 
to environmental events, system conditions or market prices, with existing institutional 
arrangements inhibiting nimble responses to critical energy and environmental events. A more 
adaptive operating framework is required under which decisions on timing and magnitude, 
especially for larger flushing events, are made closer to real time and within an operational envelope. 
This approach allows releases to be delayed, reshaped or sequenced to: 

• 174Balign with natural inflow events to maximise ecological benefit per unit of water 
• 175Bavoid periods of high energy system stress or high market cost 
• 176Bpreserve Snowy Hydro’s capacity to generate during critical reliability periods. 
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950BWhile the commissioning of Snowy 2.0 increases complexity, it also significantly improves flexibility. 
While the Panel recognises that Snowy Hydro has obligations relating to irrigation, critical human 
needs, scheme storage management and energy contracts, modelling indicates that the pumping 
and generation capacity associated with Snowy 2.0 is substantially larger than the generation 
foregone through proposed environmental releases.  

951BFuture arrangements should include rules for the flexible delivery of environmental water, 
decision-making processes and an independent oversight authority to manage potential conflicts 
between energy and environmental objectives, including timely dispute resolution mechanisms 
where required.  These matters are discussed below and in the Chapter 5. 

Downstream water availability and reliability 
952BThe design choice for modelling the environmental flows by diverting a small portion of RAR from 
Blowering Dam to the Upper Murrumbidgee reflects the Panel’s position that environmental flow 
reforms should not compromise long-term water security or materially affect other water users in 
the downstream regulated river systems. 

953BHydrological modelling and data analysis were conducted to assess the potential impact to water 
users in the Murrumbidgee River downstream of Burrinjuck Dam. The methodology and results are 
reported in the Hydrological Technical Report.  

954BThe modelling analysis using the Murray–Darling Basin Authority’s Integrated River Model indicates 
that increased environmental releases (and the 6 GL/year cultural water allocation) delivered from 
Tantangara Dam result in small average impacts on downstream water systems. In some cases, the 
results indicate a positive direction change resulting in slight improvements to total diversions. 
Impacts on downstream regulated water users are concentrated in drier years, with small 
reductions in general security diversions (2-3% in drier years) and end-of-year allocations on average 
(1-3%). Allocations against high security entitlements remain unaffected. Overall, the magnitude of 
change for the Regulated Murrumbidgee is within the margin of error for the model.  

955BChanges in routing of RAR lead to a redistribution of inflows between Burrinjuck and Blowering 
dams, with slightly increased spill volumes at Burrinjuck and reduced spills at Blowering, 
particularly in wetter years. Overall, the modelling indicates a slight reduction in total system spills 
in the options compared to the Base Case.  

956BAnalysis was conducted to examine whether increased environmental flows would result in 
increased ‘transmission’ losses in Upper Murrumbidgee River, between Tantangara and Burrinjuck 
dams. The Upper Murrumbidgee River is predominantly a gaining system, with transmission losses 
relatively small and increases in net evaporation typically less than 1 GL per year under higher 
release options. Modelled system-wide transmission losses are virtually unchanged across the 
options. These results indicate that additional releases for environmental purposes are 
hydrologically efficient.  



 

84 
 

957BPrevious studies69F

70 and data analysis 70F

71 show that some sections of the river lose water during 
extreme dry periods with flows decreasing between Tantangara Dam and Halls Crossing, but these 
periods are generally infrequent and relatively short lasting only a few weeks. The volume of losses 
during extreme dry events remains small but may form a significant proportion of very low flows 
during these distinct periods. Examination of losses between different extreme events does not 
indicate a consistent pattern in the estimated water losses. Measurement error during low flow and 
high flow periods compounds the ability to accurately estimate losses that could be directly 
attributed to additional environmental flows. Due to the infrequency and small scale of these 
events, mitigating any potential impact needs to occur on an event-by-event basis. 

958BOverall, modelling suggests that downstream impacts specifically attributable to the environmental 
flows are minimal and manageable using a risk-based approach designed within the future 
management arrangements. Accounting for system losses as environmental water use, debited 
against an environmental water entitlement, would ensure that changes to environmental releases 
do not disproportionately affect downstream reliability, particularly under dry climate conditions. 
The accounting framework for this purpose must also ensure that the losses attributed to the 
environmental accounts are directly proportionate to the actual losses incurred to avoid perversely 
impacting the environment.  

959BThe protection of the environmental flows from extraction enroute to Burrinjuck Dam under NSW 
legislation further protects downstream water users from any impact associated with the proposed 
environmental flows.  

Cost-Benefit Analysis 
960BA cost–benefit analysis (CBA) was conducted for this Review to assess the incremental economic, 
social, environmental and cultural costs and benefits associated with the environmental flow 
options. The costs and benefits were determined by comparing the environmental options against a 
Business-as-Usual Base Case over a long-term modelling period.  

961BThe economic, social and environmental assessment of the environmental flow options indicates 
that Options 4 and 5 deliver an overall net benefit to the community, outperforming the Base Case 
and other options when costs and benefits are considered holistically over the modelling period.  

962BOption 4 delivers the largest quantified benefits, including approximately $597 million in improved 
waterway health, and an additional $37.8 million in further benefits from cultural water, increased 
Macquarie Perch abundance and improved water-based recreation and associated wellbeing 
outcomes. It generates a net present value of approximately $29.6 million and a benefit–cost ratio 
of 1.05:1, indicating that benefits exceed costs on an economy-wide basis. These benefits are driven 
primarily by substantial improvements in waterway health, including restoration of seasonal 
variability, achievement of EWRs and delivery of high magnitude channel maintenance flows that 
support sediment mobilisation, habitat renewal and system-scale ecological recovery.  

963BThese benefits outweigh the higher costs associated with Option 4 which include infrastructure 
upgrades at Tantangara Dam, increased energy system costs from foregone hydrogeneration, 

 
70 Studies conducted by ACTEW (now Icon Water) in 2013 and Marsden Jacobs and Fluvial Systems for ACTEW in 2005.  
71 Technical note on a proposed methodology for estimating water used by the upper Murrumbidgee River for the Drought Operating 
Framework. 
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greenhouse gas emissions, embodied carbon and reduced water availability for downstream 
regulated users. While these costs are material—totalling approximately $605 million in present 
value terms—they are comparable to those incurred under Option 3 and are more than offset by the 
additional ecological and cultural benefits delivered by the inclusion of channel maintenance flows. 
The cost included for the infrastructure upgrade is an estimate and is not based on any technical 
design or detailed costing. The benefits are considered conservative and based on the available 
information. 

964BBy contrast, Option 2 delivers modest ecological improvements and does not achieve a net 
economic benefit relative to the Base Case, while Option 3, although improving seasonal variability 
and species outcomes, does not restore key geomorphic processes and therefore yields a negative 
net present value.  

965BIn contrast, Option 5 provides greater ecological benefits than Option 2, within existing 
infrastructure constraints, particularly through improved baseflows upstream, but delivers more 
spatially uneven outcomes and foregoes the system-scale recovery enabled by higher magnitude 
flows. However, this option still demonstrates benefits that outweigh its associated costs, with an 
expected net present value of $67.9 million and a benefit–cost ratio of 1.25:1  

966BSensitivity and scenario analysis indicates that Options 4 and 5 perform most favourably but results 
are sensitive to assumptions about the valuation of environmental benefits and (for Option 4) the 
cost of dam infrastructure upgrades. Importantly, the analysis also notes that a number of 
environmental and cultural benefits could not be fully quantified, indicating that the reported net 
benefits for Options 4 and 5 are likely to be conservative and further work would be required to 
further quantify these. 

967BTaken together, the evidence indicates that Option 4 provides the strongest outcomes for ecological 
ambition and community value, delivering the only option that consistently supports system-scale 
river recovery while remaining net beneficial when economic, social, environmental and cultural 
factors are assessed together. However, Option 4 requires upgrades to Tantangara Dam to deliver 
channel maintenance flows and the Panel has recommended that a feasibility report and costing be 
developed to assess this in more detail.  Option 5 should be progressed in the interim, as this offers 
the strongest benefit–cost ratio, particularly given the advantages associated with channel clearing 
flows. 
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Figure 12: Incremental costs and benefits of environmental flow options analysed compared to Base Case 
($millions, EPV terms, $FY25). Source: Frontier Economics, 2026. 

 
968B

 

4.7 Adaptive operating arrangements 
969BAcross both the Snowy and the Upper Murrumbidgee rivers, the evidence consistently demonstrates 
that achieving ecological outcomes depends not only on the volume of water, but on how it is 
delivered. Fixed and pre-determined operating rules are in themselves insufficient to respond to 
environmental need, climate variability and system constraints. Adaptive operating arrangements 
are therefore required. 

970BChapter 6 of this report introduces the broader adaptive management framework within which 
operational flexibility provides an integral component. Adaptive operational decisions enable the 
release of additional environmental water to be targeted when and where they deliver the greatest 
benefit, responding to natural climate cues and environmental needs, and support nimble action 
during extreme events to balance environmental, water security and energy outcomes. Adaptive 
operational decisions must be supported by robust monitoring and the integration of science and 
local knowledge.  

971BSubmissions on the Snowy River reinforce that rigid, compliance-based approaches limit long-term 
environmental outcomes. Energy stakeholders and agencies similarly highlight that adaptive 
decision-making is key to minimising energy system impacts. 

972BThe FNAG advice in the Upper Murrumbidgee reinforces this position of requiring adaptive decision-
making, emphasising that caring for a living river requires ongoing, responsive decision-making 
guided by cultural knowledge, seasonal understanding and observation of river condition.  
Stakeholder advice cautions that static flow rules risk entrenching a managed but degraded state 
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and instead supports adaptive approaches that enable healing, renewal and intergenerational 
responsibility.  

Managing dry years and extreme events 
973BDry years and extreme events are projected to increase in frequency and severity. Managing for these 
events requires a high degree of operational flexibility, including for inter-annual variability in water 
resource availability. Rigid, pre-committed release schedules increase the risk of harm during 
droughts and periods of energy system stress.  

974BUnder adaptive operating arrangements environmental releases could be deferred, reshaped or 
targeted to flexibly respond to conditions in the downstream environment, or to preserving Snowy 
Hydro’s capacity to respond during periods of high energy demand or reliability risk. Decisions made 
closer to real time, particularly for larger environmental flushes, enable alignment with hydrological 
opportunity and energy market conditions. 

975BAdaptive operating arrangements designed to manage risk during extreme events should include: 

• 177Bpredefined decision flexibility criteria that guide the short-term prioritisation of resources 
between specific EWR or electricity generation 

• 178Bflexibility to adjust the planning of releases during periods of prolonged low flow or shortfalls 
in the electricity market 

• 179Bthe capacity to coordinate environmental releases with events, such as floods, post-fire 
recovery or periods of poor water quality, to maximise ecological benefit while managing 
system risk 

• 180Brobust system of water accounting that manages the transfer of resource across different 
objectives and between years.    

Establishing the foundations of adaptive operating arrangements 
976BThe foundations of an adaptive, flexible operating framework include the following key elements and 
are foundational recommendations arising from this Review. 

Enhanced environmental water planning 

• 181BLong-term environmental watering strategy that: 
o 182Bprovides measurable ecological and cultural objectives 
o 183Bintegrated environmental flow planning with broader catchment (regional) and 

Basin-scale objectives, ensuring upstream and downstream outcomes are 
considered together. 

• 184BSophisticated planning and decision-support tools (modelling capability) are developed 
and used to support scalable planning and operational decision-making to target EWR in 
near real-time. 
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Flexible operating arrangements 
977BEstablish a formal adaptive operating framework that includes:  

• 185BEnvironmental water requirements periodically reviewed that define the timing, 
magnitude, inter-annual variability and sequencing of planned and flexible environmental 
flows.  

• 186BOperations plan that sets out annual and multi-year water planning that provides the 
operating envelope for responding to changes in water availability and environmental 
conditions.  

• 187BDelegated environmental water manager who has authority for optimising the delivery of 
water within the terms of the Licence taking into account catchment conditions, weather 
forecasts, snow melt etc. Based on those considerations the manager would request Snowy 
Hydro to make an environmental release. 

• 188BWater accounting framework that establishes inter-annual water use (carryover), 
addresses sharing of spill risk and that gives effect to the flexible operations i.e. 
deferral/repay of environmental water deliveries. 

• 189BProcess for operational decision-making in near real-time to allow releases to be aligned 
with natural inflow events, ecological opportunity and system conditions. 

• 190BFlexibility criteria define the decision parameters for exercising flexibility in response to 
critical water or energy market events, these establishing an operating envelope for the 
adaptive arrangements.  

978BThe process for operational decision-making: 

• 191BThe Deed should set out the operating envelope and flexibility criteria for adaptive 
operations, in response to natural climate cues, environmental conditions, water availability 
and critical energy market risks. 

• 192BThe Snowy Water Licence would need to enable flexibility for the Snowy Scheme and 
environmental water manager to coordinate within the scope of the Operational Plan, 
including exercising the flexibility criteria as required with minimal administrative procedure.  

• 193BThe Operations Plan is developed as part of the AWOP in consultation with the Snowy 
Advisory Committee, WCLC, STAG, and CPHR with advice from Snowy Hydro, and approved 
by the NSW Water Administration Ministerial Corporation. 

• 194BOperational authority to implement the Operational Plan should reside with appropriate 
operational staff (Snowy Hydro and WAMC delegated decision maker, who is an 
environmental water manager), with mechanisms for risk management and escalation if 
required to a WAMC approved statutory position of Snowy Water Commissioner, to enable 
highly responsive operational decision-making on emerging critical events.  A WAMC 
delegated adaptive flow decision maker is necessary to ensure timely decisions because 
approval of each adaptive flow by WAMC will be too time consuming. 

• 195BWater managers of the Snowy Scheme maintain full flexibility for the management of the 
water resources within the Scheme’s storage and are accountable for delivering on the 
Operating Plan, unless otherwise directed to avoid impacting their important role in the 
NEM. Snowy Hydro may defer a release if deemed necessary with consideration of: 

o 196Bthe terms of the licence  
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o 197Benergy market information from the NEM systems including pre-dispatch, the 
current short-term projected assessment of system adequacy and most recent 
medium-term projected assessment of system adequacy  

o 198Bconditions within the Scheme including plant availability, weather forecasts, snow 
depth, water level in Tantangara Dam 

o 199Bany directions from AEMO. 
• 200BFlexibility that exceeds the scope of the Operating Plan is subject to formal direction by the 

WAMC or statutory commissioner with authority for dispute resolution. 

979BThe Panel considers that these flexible arrangements should be formally established to ensure the 
intended outcomes are achieved. However, conflicts or the need for dispute resolution are 
expected to be infrequent. 

Monitoring, evaluation and improvement 

• 201BEstablish robust monitoring, evaluation and reporting (MER) framework directly linked to 
management decisions and continuous improvement:  

o 202Bthe monitoring program requires coordination across the ACT, NSW and Victoria and 
integrated with downstream monitoring in the Murray-Daling Basin Southern 
Connected Basin. 

o 203Bextension of the FlowMER program delivered by the Commonwealth Environmental 
Water Holder (CEWH) or similar program coordinated by the MDBA provides 
intergovernmental coordination and the appropriate geographical scale of 
implementation.  

• 204BMonitoring should assess:  
o 205Bachievement of EWRs 
o 206Becological responses, including habitat condition, connectivity and threatened 

species 
o 207Beffectiveness of different flow components under varying climatic conditions. 

• 208BEarly priority is given to establishing the monitoring program for providing a baseline for 
future decision-making. 

• 209BAnnual reporting provides public information on: 
o 210Benvironmental water outcomes related to EWRs 
o 211Benvironmental water accounting 
o 212Bimplementation of obligations and responsibilities of Snowy Scheme and 

environmental water managers. 

Integration of science 

• 213BEstablish a science program that maintains access to independent scientific advice and 
generates new information that integrates new evidence and climate projections into future 
planning and decision-making. 

• 214BThe coordination of independent science to be delivered by the CEWH or the MDBA at the 
geographical scale of the Upper Murrumbidgee (the Murray-Darling ‘Eastern Basin’) and the 
Snowy River, and across the ACT, NSW and Victorian jurisdictions.   
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Stakeholder and First Nations participation 

• 215BEmbed First Nations custodianship and community stewardship in environmental water 
governance, including participation in setting objectives, identifying cultural flow priorities, 
catchment management and priority setting for adaptive operations. 

• 216BThe Snowy Advisory Committee established by the NSW Government provides an existing 
mechanism for this purpose, with expanded scope (Terms of Reference), membership and 
legislated authority for the NSW environmental water manager to actively manage this 
committee outside of ministerial administration.  

Independent audit and review 

• 217BAnnual independent audits of water accounts   
• 218B5 and 10-year reviews of environmental water delivery arrangements, outcomes and 

governance to ensure accountability and effectiveness for mitigating risks to the NEM. 

980BThis approach reflects best practice environmental water management across the Murray–Darling 
Basin and provides a pathway to move from stabilising a degraded system toward long-term 
ecological recovery and resilience. 

4.8 Conclusion 
981BThe environmental flow options considered through this Review present different ecological 
outcomes and system implications. The primary distinction is not whether impacts exist, but the 
extent to which environmental outcomes are pursued, the effectiveness of the operating 
arrangements to maximise the environmental outcomes and how associated impacts are managed 
through design, governance and adaptive operation. 

982BThe Panel’s focus is not on whether increased environmental flows are compatible with system 
needs, but on how to design and govern flow delivery to achieve ecological recovery while 
maintaining energy system reliability and water supply outcomes. 

Overarching conclusions 

The status quo is not sustainable 
983BCurrent flow regimes do not meet ecological requirements and are associated with ongoing decline 
that includes the extinction of native fish species. The impacts of ecosystem collapse and 
degradation of the river system create broader impacts on urban water security, human health 
(water quality), regional economic growth social and cultural wellbeing. 

Volume alone is insufficient 

• 219BEcological recovery depends on restoring flow regime characteristics, particularly variability 
and disturbance. This requires increased volume managed under a flexible operating 
framework and infrastructure with the appropriate capacity to deliver the flow regime. 

• 220BOptions must provide baseflow conditions that mitigate the acute stress caused by extreme 
dry climate events, protecting native species and maintaining basic ecosystem services. 
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• 221BFlushing flows are the critical differentiator—high magnitude events underpin sediment 
transport, habitat reset and connectivity. To achieve this requires infrastructure upgrade to 
Tantangara Dam. 

Trade-offs are unavoidable and multidimensional but can be minimised through 
design and operational flexibility 

• 222BWater is a finite resource and, in this case, rebalancing water use for environmental 
improvements inevitably reduces the available water for energy generation. Analysis 
conducted for this Review indicates that the impacts are minor and manageable with good 
design choices. 

• 223BAdaptive operating arrangements, including near real-time operations and flexibility during 
critical energy events, provide an effective mechanism for avoiding perverse outcomes for 
the NEM and minimising impacts to Snowy Hydro business outcomes. 

1503BRecommendations 

1504BRecommendation 1 – Upper Murrumbidgee River environmental flows 
1505BEnvironmental flows in the Upper Murrumbidgee River are increased to achieve environmental 
outcomes equivalent to the delivery of an average annual target of 30% (87 GL equivalent) of the 
average annual inflows into Tantangara Dam, delivered through redirecting a portion of the 
Required Annual Release from the Snowy-Tumut Development through Tantangara Dam. Meeting 
this requirement is to be delivered through: 

a. 1506Bplanned environmental water - rules-based variable baseflows and small freshes that 
provide certainty in operations and minimum outcomes  

b. 1507Badaptive environmental water - managed through flexible operating arrangements with 
the scale and timing of releases aligned with climate conditions and proportionate to 
Tantangara Dam inflows 

c. 1508Bthe volume is in addition to other environmental flows for the associated montane rivers 
and the Snowy River  

d. 1509Bstaged delivery, commencing with an increase in the volume of water to an average 
annual target of 23% (68 GL equivalent) of average annual inflow, with further increase 
subject to a 5-year audit on the effectiveness of environmental water delivery. 

1510BRecommendation 2 – Tantangara Dam Outlet Upgrade Feasibility Study 
1511BSnowy Hydro to commission and submit to the Australian Government, within 2 years from the 
acceptance of this Review report, an independent study to determine feasibility level costs of 
upgrading the outlet valve on Tantangara Dam, to enable flushing flows that are required to 
support ecosystem recovery. Following this, the cost benefit analysis should then be updated to 
determine whether the upgrade should proceed.  
1512BThe development of the business case must be consistent with Infrastructure Australia’s 
Assessment Framework to reflect national standards for best-practice infrastructure 
development. 

1513BRecommendation 3 – Environmental Water Monitoring Program 
1514BThe Commonwealth Environmental Water Holder, with governments, should establish, as a 
priority, a monitoring program that builds a baseline for assessing the effectiveness of 
environmental water delivery by governments when considering the business case for 
infrastructure upgrades. 
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1515BRecommendation 4 – ACT Water Entitlement Contribution to Environmental Flows 
1516BThe ACT Government provides water entitlements to the Commonwealth Environmental Water 
Holder of a volume that offsets the actual volumetric risk to water reliability in the regulated 
Murrumbidgee from the additional minor transmission losses associated with improving 
environmental flows. This entitlement is a dependency for the increased environmental water 
and contributes towards the ACT Government’s inclusion as a Party to the new Deed.  

1517BRecommendation 5 – Snowy River Increased Flows 
1518BFor the final report the IRP further investigate the impact on the NEM of Snowy Hydro delivering 
an annual average of 212 GL to the Snowy River, noting that this was the original intent of the Deed 
and that water was purchased for this purpose and that rather than being delivered to the Snowy 
River the water has been used for energy and irrigators.  In this context, the Panel notes, there is 
no reasonable basis for applying existing compensation arrangements to deliver on the original 
policy intent of governments. 

1519BRecommendation 6 – Evaluation of Snowy River Increased Flows and other Snowy Montane 
Rivers 
1520BWithin 3 years of the acceptance of this report, the effectiveness of the existing Snowy River 
Increased Flows to be subject to a thorough, quantitative evaluation for delivering on the original 
agreed commitment of governments to restore the health of the Snowy River. This review is to: 

a. 1521Bbe undertaken by the Australian Government, in consultation with relevant jurisdictions 
b. 1522Breview the effective volume and adaptive flow approach of environmental water required 

to achieve the policy objective, with consideration for climate projections and growth in 
water demands along the river 

c. 1523Bdevelop measurable ecological objectives for the Snowy River as a priority under the 
renewed arrangement to support outcome-based environmental water delivery and long-
term system performance 

d. 1524Binvestigate the impact on the NEM of Snowy Hydro delivering up to 294 GL to the Snowy 
River 

e. 1525Bon completion of the exercise for the Snowy River, prepare a plan and costings for 
undertaking a similar exercise for the other rivers in the Snowy scheme. 

1526BRecommendation 7 – Decommissioning of Mowamba Weir  
1527BDecommission the Mowamba Weir within 5 years of acceptance of this review, giving effect to 
recommendations from the Ten-Year Review of the Snowy Water Licence. 

1528BRecommendation 8 – Adaptive Operating Framework for the Upper Murrumbidgee River 
1529BNSW implement, in consultation with other governments and with advice from Snowy Hydro, an 
adaptive operating framework to provide flexible operating arrangements that deliver 
environmental outcomes and provide flexible responsiveness to critical weather, water and 
energy events within the Upper Murrumbidgee River.  
1530BThe environmental water flow program for the Upper Murrumbidgee is to be supported by: 

a. 1531Benhanced environmental water planning with measurable objectives within the Annual 
Water Operating Plan 

b. 1532Bflexible operating arrangements and processes within a flexibility envelope will include a 
water accounting framework that will establish annual and interannual water use  

c. 1533Ba monitoring, evaluation and science program  
d. 1534BFirst Nations and stakeholder participation 
e. 1535Breporting and reviews. 
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1536BThe operating arrangements must be consistent with Snowy Hydro's responsibilities as a NEM 
participant and support AEMO's planning and operation of the NEM. 
1537BFollowing the completion of Recommendation 6, investigate if this approach could be applied to 
other Snowy and Snowy Montane Rivers. 
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5. 1664BNew Objectives and Governance 
 

984BThis chapter sets out the objectives and governance framework for a new Deed. These elements are 
intrinsically linked: objectives define the outcomes the system is intended to achieve, while 
governance determines how those outcomes are delivered in practice. Together, objectives and 
performance indicators provide a “report card” for the system, dependent on effective governance 
to guide decision-making, coordination and adaptation. 

5.1 New Shared Objectives 
985BThe recommended objectives are intended to shift the system toward outcomes-based 
management, improve transparency and accountability in decision-making, support adaptive 
management over time, and provide a clear basis for assessing system performance. 

986BTogether, these objectives establish a foundation for a performance framework, enabling 
governments and stakeholders to assess whether the system is delivering intended outcomes and 
to adapt settings where required. 

987BThe Panel recommends the following objectives for the renewed arrangement: 

• 224BImprove ecological outcomes 
Protect, improve and maintain the ecological condition, function and resilience of rivers 
affected by Snowy Scheme operations, including supporting healthy biota, natural river 
processes and the recovery of threatened species. 

• 988BMaintain water security 
Maintain water security for users in the lower Murrumbidgee River, consistent with 
entitlement frameworks and national water principles. 

• 989BMinimise impacts on energy system outcomes 
Maintain minimal, transparent and manageable impacts on the NEM, ensuring impacts on 
Snowy Hydro operations are modest and risks to the business are minimised. 

• 990BImprove First Nations outcomes 
Enable the staged inclusion and elevation of First Nations in governance, planning and 
cultural water use, consistent with Closing the Gap commitments. 

• 991BImprove community participation and transparency 
Strengthen stakeholder engagement, access to information and transparent and timely 
release in decision-making processes. 

• 992BAchieve public trust and confidence 
Implement clear, measurable and enforceable arrangements that can evolve over time in 
response to new information, climate variability and changing community expectations. 
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993BSpecific objectives proposed for the Upper Murrumbidgee River are set out at Box 3. These 
objectives focus on restoring key physical processes and improving the condition and resilience of 
aquatic ecosystems. 

994BThey provide a measurable and outcome-focused basis for environmental water delivery and 
system performance and are intended as initial targets to support recovery from current conditions, 
with future review to refine and adapt them over time. 

995BEcological objectives for the Snowy River should be developed as a priority (within 3 years) under 
the renewed arrangement to guide outcome-based environmental water delivery. 

5.2 From objectives to system governance and 
performance 
996BThe system objectives and associated performance indicators jointly establish a clear framework 
for assessing overall system performance. Together, they function as a “report card” that enables 
governments and stakeholders to evaluate progress and support accountability.   

997BPerformance indicators provide a consistent and measurable basis for assessing whether the 
system is delivering intended outcomes. They support evidence-based decision-making, enable 
transparency and underpin adaptive management over time. 

1498BEach objective should be supported by clearly defined, measurable performance indicators.  

8BTable 3: Objective and Performance Indicators 

Objective Performance indicators (success measures) 
Improve ecological 
outcomes 

• 225BFlow regimes meet defined ecological flow components in ≥X% of years  
• 226BStable or increasing population trends for key indicator species over rolling 5-year audit and 

10-year periods  
• 227BWater quality and habitat condition meet agreed ecological thresholds  
• 228BDemonstrated progress toward ecological condition targets, independently verified 

Maintain water security • 229BNo material reduction in reliability of downstream entitlements relative to baseline 
• 230BZero unplanned impacts on critical human water needs  
• 231BAll changes to water availability managed within agreed risk-sharing frameworks  
• 232BAnnual reporting confirms no systematic decline in entitlement reliability 

 

Physical Process Objectives 

• Flow components align with aspects of the natural regimes 
• Flow regime that mobilises sediment   
• Maintain water quality that is sufficient to protect and restore ecosystems and ecosystem functions 

Biotic Objectives 

• Improved and resilient Macquarie Perch population   
• Improved and resilient Murray Cod population   
• Improved and resilient macroinvertebrate populations   

Box 3: Proposed Ecological Objectives for the Upper Murrumbidgee River 
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Minimise impacts on 
energy system 
outcomes 

• 233BGeneration impacts remain within agreed annual thresholds (GWh range) 
• 234BNo adverse impact on system reliability during critical NEM events attributable to 

environmental water delivery 
• 235BSnowy Hydro retains capacity to respond to peak demand events 
• 236BAll impacts quantified and publicly reported annually. 

Improve First Nations 
outcomes 

• 237BFormal participation of First Nations in governance and planning achieved and maintained 
• 238BMeasurable progress toward establishment of cultural water arrangements within defined 

timeframes  
• 239BIncreasing delivery of on-Country programs and stewardship activities 
• 240BDemonstrated integration of First Nations’ knowledge in decision-making. 

Improve community 
participation and 
transparency 

• 241BAll major decisions and trade-offs publicly reported within defined timeframes  
• 242BAnnual reporting provides clear, accessible information on system performance 
• 243BDocumented opportunities for stakeholder participation in planning and review each year 
• 244BMeasurable improvement in stakeholder satisfaction with engagement processes over time 

Enable balanced and 
effective delivery 

• 245BAll material decisions include documented trade-off assessments 
• 246BEnvironmental water delivery achieves planned priorities in ≥X% of years 
• 247BDecision-making operates within defined timeframes and escalation pathways 
• 248BClear alignment between objectives, decisions and observed outcomes. 

Achieve public trust and 
confidence 

• 249BAnnual public reporting delivered on system performance 
• 250BIndependent audits completed every 5 years and publicly released 
• 251BSystem-level reviews completed every 10 years with published responses 
• 252BAll instances of non-compliance publicly reported and addressed. 

 

998BTogether, these indicators provide a comprehensive basis for assessing system performance across 
environmental, water, energy, cultural and community outcomes and enable consistent evaluation 
of progress over time. 

999BThis performance framework is supported by regular monitoring and public reporting, including 
structured audit (e.g. 5-yearly) and periodic review (e.g. 10-yearly). It should inform independent 
evaluation processes and enable adaptive management, including updates to objectives, indicators 
and system settings over time. 

1000BThe framework is not intended to be static. Indicators and targets should be periodically reviewed 
and refined to reflect evolving knowledge, system performance and environmental conditions. 
Achieving these outcomes depends on a governance framework capable of translating objectives 
into decisions, coordinating delivery and responding to changing conditions and new information. 
In this context, the performance framework is integral to governance, informing decision-making 
and enabling adaptive management. 

1001BTo function effectively, the system must: 

• 253Bsupport explicit and transparent trade-off decision-making 
• 254Benable adaptive management in response to changing conditions and new information 
• 255Bprovide clear roles, responsibilities and accountability 
• 256Bensure coordinated planning and delivery across jurisdictions and delivery entities 
• 257Binclude independent oversight, monitoring and review 
• 258Bembed First Nations participation and community engagement 
• 259Bensure transparent reporting on decisions and outcomes. 
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1002BThese requirements highlight that success depends not only on what is agreed, but on how the 
system operates in practice. 

1003BThe Panel therefore proposes a governance framework that: 

• 260Btranslates objectives into coordinated system-level decisions 
• 261Bsupports adaptive and efficient delivery 
• 262Bensures accountability and transparency 
• 263Benables continuous learning and improvement. 

1004BThe proposed governance framework is underpinned by a set of design principles that guide how the 
system should operate in practice. 

1005BThese principles do not duplicate the system objectives or performance indicators. They guide how 
governance arrangements are designed and how decisions are made in practice to support delivery 
of the intended outcomes. 

System design principles  
1006BThese principles guide how the governance framework operates in practice and support consistent, 
transparent and effective decision-making. 

• 264BEngagement with communities and First Nations:  
o 265BDecision-making should reflect community priorities and incorporate Traditional 

Owner knowledge and values  
• 266BTransparency and clarity:  

o 267BArrangements should be clear, predictable, and accessible to stakeholders 
• 268BMinimising third-party impacts:  

o 269BImpacts on other water users and communities should be carefully managed 
• 270BProtection of critical human water needs:  

o 271BEssential water requirements must be reliably met at all times  
• 272BMaintaining energy system integrity:  

o 273BImpacts on Snowy Hydro operations and the NEM should be managed and 
understood  

• 274BClarity of objectives and operational arrangements:  
o 275BRoles, responsibilities and processes should be clearly defined to support effective 

and consistent delivery  
• 276BFit-for-purpose infrastructure:  

o 277BSystems and infrastructure must support the delivery of intended outcomes  
• 278BAdaptive and evolving arrangements:  

o 279BFrameworks should be capable of adjustment in response to new knowledge, 
climate variability and implementation experience.  
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5.3 Proposed governance framework 
1007BThis section sets out how the proposed governance arrangements would operate in practice to 
deliver the system objectives. It focuses on how decisions are made, how trade-offs are managed, 
and how implementation is coordinated across the system. 

1008BThe Panel’s assessment is that incremental or partial reform will not address the structural 
limitations of the current arrangements. A revised governance framework is therefore required. 

1009BThe proposed governance framework translates objectives and performance into decision-making, 
delivery and assurance arrangements. It should also support alignment with broader basin and 
system planning processes, including MDBA Basin planning, jurisdictional water planning and 
energy system coordination. 

1010BThroughout this section, shaded boxes are used to illustrate specific elements of the proposed 
governance framework. These boxes highlight key supporting features and design options that 
demonstrate how the framework could operate in practice. They provide more detailed and concrete 
examples, including potential institutional arrangements and implementation pathways, while 
allowing flexibility for governments to determine the most appropriate approach. 

1011BThe Panel has proposed a set of reforms to address these structural limitations and to strengthen 
the overall governance system. These reforms focus on clarifying roles, improving coordination and 
accountability and introducing more explicit and adaptive decision-making processes. 

1012BFigure 12: Summary of key changes in governance architecture, illustrating the shift 
from the current arrangements to the proposed framework. 

 

1013BThe proposed framework is structured around six core components: 

• 280BA new Deed - establishing shared objectives, roles and system foundations 
• 281BGovernance and decision-making - strengthening decision-making processes and trade-off 

management 
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• 282BOperational delivery - continuing delivery through existing entities within a clearer and more 
adaptive framework 

• 283BMonitoring, reporting and review - providing transparency, performance tracking and 
adaptive learning 

• 284BCompliance and enforcement (system assurance) - ensuring accountability and adherence 
to agreed requirements. 

• 285BReview – providing for assessment of effectiveness, adaptation and improvement 

1014BCommunity and First Nations participation is embedded across all components, including 
objective-setting, decision-making, implementation and review. 

Governance framework in practice 

A new Deed  
1015BThe new Deed that establishes the system foundations, including: 

• 286Bdefining system objectives, performance expectations and review requirements 
• 287Bestablishing roles, responsibilities and participation across jurisdictions 
• 288Bsetting the parameters for decision-making and system operation 
• 289Bproviding the basis for accountability, transparency and periodic review. 

Governance and decision-making 
1016BGovernance and decision-making arrangements define how: 

• 290Bdecisions are made within clearly defined roles and governance structures 
• 291Btrade-offs are assessed using agreed frameworks and criteria 
• 292Bescalation pathways are established, including independent dispute resolution where 

required (Box 4) 
• 293Bdecisions are documented and publicly reported. 

1017BThese arrangements are supported by coordinated implementation across jurisdictions and delivery 
entities (see Box 5). 

1018BGovernance arrangements should provide for ongoing input from experts, communities and First 
Nations people, ensuring that decision-making is informed by evidence, local knowledge and 
diverse perspectives (Box 6). 

1019BWithin this framework: 

• 294Bgovernments set policy and objectives 
• 295Bdesignated decision-making mechanisms (including independent oversight functions where 

required) assess trade-offs and resolve disputes 
• 296Badvisory inputs inform decision-making processes. 

1020BThe proposed framework builds on these arrangements by introducing a clearer structure for 
coordination and decision-making, including strengthened intergovernmental coordination at the 
senior officials level, a more formalised coordination function across planning and delivery and an 
expanded role for delivery partners. Existing committees would continue to play a role but with 
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strengthened and clarified functions, including broader participation (for example, the inclusion of 
the Commonwealth Environmental Water Holder in relevant committees) and an expanded advisory 
function with a remit extending beyond the Snowy River to reflect broader considerations, including 
ACT and Victorian interests. 

1021BAlignment of corporate governance settings, including Statements of Expectations, is also critical to 
ensuring that system-level decisions are reflected in operational and strategic behaviour (Box 7). 

1022BThe development and approval of the AWOP will continue under existing NSW legislative and licence 
arrangements, informed by existing committees (see Chapter 3). The AWOP sets out how Snowy 
Hydro will deliver its water release obligations each year under the Snowy Water Licence, including 
incorporation of environmental flow planning. The AWOP will also include adaptive water planning 
and the processes to make it happen. 

1023BThe proposed senior officials group would provide system-level oversight, coordination of agreed 
reforms across jurisdictions and coordination and strategic direction across both water and energy 
interactions and support implementation of the Deed. This complements, rather than replaces, 
existing arrangements such as SWGOC and the statutory AWOP process.  
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Proposed enhancement 
The Panel proposes establishment of an independent dispute resolution mechanism to support decision-making where 
agreement cannot be reached on an adaptive environmental flow volume or timing. This function would operate as a 
backstop within the governance framework, ensuring trade-offs can be resolved in a timely and transparent way. 

Design approach 
The Panel recommends this be established as a statutory independent officer, supported by a small secretariat. It could 
draw on existing models of independent statutory roles or expert panels and operate alongside existing governance bodies 
without duplicating their functions. 

Key elements 
• independent, evidence-based assessment of trade-offs 
• decisions made within defined timeframes, including operational contexts 
• use as a last-resort mechanism, not a routine decision-maker 
• publication of decisions and reasons. 
• authority under the WAMC 
• not available for baseline flow allocations 

Operational principles:  
The role should operate in accordance with the following principles: 

• Independence: operates at arm’s length from governments and delivery entities, with decisions that are 
impartial, evidence-based and credible  

• Last resort (backstop): used only where an adaptive environmental flow volume or timing cannot be resolved 
through existing processes, and applied sparingly  

• Timeliness: capable of making decisions within defined timeframes, including rapid determinations in 
operational contexts (ie hours)  

• Clarity and proportionality: intervenes only when presented with a dispute, with a response proportionate to 
the issue and focused on resolving specific disputes, not broader system questions  

• Consistency with agreed framework: decisions are made within agreed objectives, rules and operating 
parameters and do not revisit system settings  

• Transparency and trust: decisions and reasons, including trade-offs, are published in a clear and timely way 
(e.g. decision within 24 hours with a statement of reasons provided within a further defined timeframe). 

• Learning over time: insights from prior decisions iteratively inform governance, planning and review processes, 
with reliance on the role expected to decrease as the system matures. 

Box 4: Independent Dispute Resolution (Snowy Water Commissioner) 
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1024BThe senior officials group does not assume operational or statutory decision-making functions 
under the Licence and does not duplicate or override the established AWOP approval process. The 
governance framework distinguishes between system-level oversight and implementation (senior 
officials group), intergovernmental coordination and advisory input (including SWGOC and advisory 
committees) and statutory decision-making and delivery under the Snowy Water Licence (WAMC 
and Snowy Hydro). 

 

 

 

 

 Box 5: Implementation Coordination (Senior Officials Function) 

Proposed enhancement 
The Panel proposes establishment of a more formalised intergovernmental coordination function to support 
implementation and whole-of-system operation. 

Design approach 
The Panel recommends this function is delivered through a senior officials committee or similar intergovernmental forum, 
supported by existing service delivery agencies (for example, the MDBA, which already performs coordination and delivery 
functions). 

Key elements 
• coordination of planning and delivery across jurisdictions 
• oversight of implementation sequencing and system integration 
• use of existing service delivery agents where appropriate 
• support for consistent, whole-of-system operation. 

Box 6: Advisory and Participatory Inputs 
 
Proposed enhancement 
The Panel proposes strengthening advisory and participatory inputs to ensure that decision-making is informed by experts, 
community perspectives and First Nations knowledge. This would support more consistent integration of these inputs 
across planning, decision-making and review processes. 

Design approach 
The Panel recommends this build on existing advisory arrangements, including bodies such as the Snowy Advisory 
Committee, while expanding their scope and participation to reflect the broader system context. Advisory mechanisms 
would operate within a clearer governance structure, with defined pathways for input into decision-making and system 
review. 

Key elements 
• structured input from experts, communities and First Nations stakeholders 
• integration of advisory input into planning, decision-making and review processes 
• expanded participation where appropriate (e.g. possible inclusion of the Commonwealth Environmental Water 

Holder and broader jurisdictional representation) 
• evolution of existing advisory bodies toward a broader, system-level remit, reflecting basin-scale considerations 

rather than a sole focus on the Snowy River 
• clear articulation of the role of advisory inputs within the wider governance framework. 
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Operational delivery 
1025BOperational delivery continues through existing entities including Snowy Hydro, but is significantly 
strengthened through more active and adaptive management of environmental water. 

1026BThese arrangements introduce a more dynamic model of operation, where trade-offs between 
environmental outcomes and energy generation are exposed and managed in real time, rather than 
being determined solely through static rules or planning requirements that are undertaken so far in 
advance of the operation. Introducing an Environmental Water Manager would support this (Box 8). 

1027BThis represents a shift from a largely rules-based delivery model to one that incorporates active 
management and real time decision-making. 

 
 
Proposed enhancement 
The Panel proposes strengthening the governance expectations applying to Snowy Hydro to better align corporate 
decision-making with system-level objectives, including environmental and water outcomes. 

Design approach 
The Panel recommends this be implemented through a revised Statement of Expectations issued by Shareholder 
Ministers, consistent with existing government business enterprise frameworks. These instruments could be used to more 
clearly embed system objectives, including environmental outcomes and First Nations engagement, within corporate 
governance, performance and oversight arrangements. 

In addition, the Australian Government should consider whether current shareholder and governance arrangements 
adequately reflect water policy interests, noting the interaction between energy, water and environmental outcomes and 
give consideration to the Minister responsible for Water becoming a shareholder.  

Key elements 
• explicit inclusion of environmental, water and public benefit objectives within Statements of Expectations 
• consideration of performance-linked mechanisms, such as incorporating environmental outcomes (e.g. river 

health and environmental flow delivery) into internal performance frameworks and executive incentives 
• alignment of corporate governance and reporting with system-level performance expectations 
• board composition to include skills and experience relevant to environmental management and water 

systems. 

Box 5: Strengthened governance expectations for Snowy Hydro Limited 
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Monitoring, reporting and review 
1028BTransparency on system performance and support for adaptive management through: 

• 297Bperformance monitored against defined objectives and indicators 
• 298Bregular public reporting providing transparency on decisions and outcomes 
• 299Bindependent audit and evaluation assess system performance 
• 300Bperiodic reviews enabling adjustment of objectives, settings and practices over time. 

 

1029BThis framework (Box 9) distinguishes between short-term performance reporting and long-term 
evaluation of system outcomes. Together, these functions provide a continuous feedback loop 
between performance and decision-making. 

 

 

 

 

 

 

 
 
Proposed enhancement 
The Panel proposes establishing a strengthened environmental water management function as a key operational reform. 
This introduces dedicated expertise and capability to actively manage environmental water delivery and maximise 
ecological outcomes within agreed system constraints. 

Design approach 
The Panel recommends this function could build on existing environmental water management capability across 
jurisdictions, rather than requiring a new stand-alone institution. For example, it could be delivered through: 

• an expanded role for the Commonwealth Environmental Water Holder  
• a coordinated function across state environmental water managers (e.g. NSW and Victoria) 
• or a joint arrangement combining Australian Government and state expertise for the Snowy– Upper 

Murrumbidgee system 

In each case, the function would operate with a clear mandate for real-time, adaptive decision-making, working alongside 
Snowy Hydro and within defined governance and escalation pathways. 

Key elements 
• active, real-time management of environmental water delivery 
• ability to adapt releases in response to changing conditions and environmental opportunities 
• operation within defined parameters agreed through governance arrangements 
• interaction with scheme operators, with escalation pathways where agreement cannot be reached. 

Box 6: Environmental water management function 
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Compliance and enforcement (system assurance) 
1030BCompliance and enforcement arrangements ensure that obligations are met and system 
requirements are adhered to: 

• 301Broles and obligations are clearly defined and enforceable 
• 302Bcompliance is monitored and assessed against agreed requirements 
• 303Bbreaches are addressed through proportionate and transparent responses 
• 304Baccountability is supported through independent oversight and reporting. 

 

Proposed enhancement 

The Panel proposes a strengthened framework for monitoring, reporting and review that distinguishes between short-term 
performance reporting and long-term evaluation of system outcomes. This ensures that progress against objectives is 
clearly assessed and that the effectiveness of the framework can be reviewed over time. 

Design approach 

The Panel recommends this framework build on existing monitoring and evaluation capability, rather than creating new 
institutions. For example: 

• annual performance monitoring and reporting would draw on existing data, modelling and reporting processes 
• independent evaluation of environmental outcomes should draw on bodies such as the NSW Natural Resources 

Commission (NRC) 
• periodic system review should be undertaken by the Productivity Commission, consistent with its role in 

reviewing intergovernmental frameworks. 
• These components would operate as a structured cycle linking performance information to decision-making and 

system improvement. 

Key elements 

Performance reporting (short-term, annual) 

• reporting against defined objectives and performance indicators 
• publication of system performance and outcomes, including ecological condition and water delivery 
• transparency on how decisions and delivery contribute to system objectives. 
• System evaluation (long-term, multi-year) 
• assessment of progress against outcome-based objectives (e.g. river health, key indicator species condition) 
• independent audit of system performance over time (every 5 years) 
• periodic major review (every 10 years by the Productivity Commission) to assess whether the framework is 

achieving its intended outcomes and whether settings should be adjusted. 

Integration 

• monitoring and evaluation findings are used to inform planning, decision-making, program delivery and 
governance adjustments over time. 

Box 7: Monitoring, reporting and review framework 
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An integrated governance system 
1031BThe governance framework is designed to operate as an integrated system linking objectives, 
decision-making, delivery, performance assessment and compliance. These linkages provide a 
’closed loop’ governance system. 

1032BAt its core, the framework establishes a clear line of sight between: 

• 305Bobjectives and performance expectations, set through the new Deed 
• 306Bdecision-making processes, including the structured assessment of trade-offs 
• 307Boperational delivery, including more active and adaptive management of environmental 

water 
• 308Bperformance monitoring and evaluation, assessing whether outcomes are being achieved 

over time 
• 309Bcompliance and enforcement, ensuring that agreed operational settings are implemented in 

practice. 

1033BThese components operate across different timeframes but are closely connected. 
Short-term processes ensure that decisions are implemented and operational requirements are 
met, including real-time management of environmental water and compliance with defined 
operating parameters. 

 

Proposed enhancement 

The Panel proposes strengthening compliance and enforcement arrangements to ensure that agreed operational settings, 
release parameters and obligations are delivered in practice. This provides assurance that the system is operating as 
intended and its relationship to delivering outcomes is understood.  

Design approach 

The Panel recommends this could be delivered through existing regulatory frameworks and agencies, rather than creating 
new enforcement bodies. For example, compliance monitoring and enforcement could be undertaken by regulators such 
as the Natural Resources Access Regulator (NRAR), which already performs similar functions in relation to water 
management. 

These arrangements focus on the short-term operational timeframe, operating alongside (but distinct from) longer-term 
monitoring and review processes. 

Key elements 

• compliance with defined operational ‘envelopes’, including release rules, licence conditions and operational 
settings 

• ongoing monitoring of delivery against agreed requirements (within-year / near real-time where required) 
• independent compliance assessment and enforcement, including investigation and response to non-

compliance 
• clear escalation pathways, including referral to dispute resolution mechanisms where required 
• transparent reporting of compliance outcomes, supporting accountability and confidence 
• delivery and governance adjustments over time. 

Box 8: Compliance and enforcement framework 



 

107 
 

1034BOver the longer term, monitoring, evaluation and periodic review provide a basis for assessing 
whether the framework is achieving its intended ecological, water and system outcomes and for 
making adjustments where required. 

1035BThe framework also integrates multiple sources of input and oversight. Governments retain 
responsibility for setting objectives and policy, while structured decision-making processes ensure 
that trade-offs are assessed transparently. Advisory inputs inform decision-making at key points. 
Independent functions, including dispute resolution, audit and system review provide assurance 
and credibility. 

1036BOperational delivery remains with existing entities, including Snowy Hydro, but is supported by 
strengthened governance expectations and more adaptive management functions that build on 
existing arrangements.  This integrated approach is intended to improve transparency, strengthen 
accountability and support continuous improvement over time.  As shown in Figure 13, the 
framework centres on a new Deed that establishes system objectives and governance roles, 
supported by structured decision-making processes, more adaptive operational delivery and 
strengthened assurance mechanisms.
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Figure 13: Proposed Governance and Legal Framework - For Draft Purposes Only* 

*This diagram is provided for draft purposes only and remains subject to further review and amendment prior to finalisation. 
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Figure 14: Environmental Flow Management – For Draft Purposes Only* 

 

*This diagram is provided for draft purposes only and remains subject to further review and amendment prior to finalisation. 
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1538BRecommendations 

1539BRecommendation 9 – Governance and decision-making framework 
1540BNSW, in consultation with the Australian Government, establish a decision-making framework 
that: 

a. 1541Bprovides transparent and consistent processes for assessing trade-offs between 
environmental outcomes, water availability and energy system considerations  

b. 1542Bestablishes an independent dispute resolution mechanism as a statutory appointment of 
an independent Snowy Water Commissioner under the Water Management Act 2000 
(NSW). The appointment is subject to consultation with Victoria, the ACT and the 
Australian Government. 

c. 1543Bdefines escalation pathways and decision-making timeframes 
d. 1544Brequires documentation and public reporting of decisions and trade-offs. 

1545BRecommendation 10 – New Deed and system objectives 
1546BGovernments replace the Snowy Water Inquiry Outcomes Implementation Deed with a new Deed 
that: 

a. 1547Bestablishes clear, system-level objectives across environmental, water, energy, cultural 
and community outcomes 

b. 1548Bincludes all relevant jurisdictions, with the ACT joining as a full participant following 
agreement on the contribution of the ACT to the arrangement 

c. 1549Bdefines roles, responsibilities and decision-making arrangements across governments 
d. 1550Bprovides the foundation for coordinated planning, funding, implementation and 

monitoring 
e. 1551Bestablishes 5-yearly audits and 10-yearly reviews. 

  
1552BThe new Deed should be clearly structured and accessible, supported by appropriate explanatory 
material, and include: 

a. 1553Bmeasurable ecological performance indicators for the Upper Murrumbidgee and, in time, 
the Snowy and other Snowy Montane rivers 

b. 1554Bresponsibility for transparent public reporting on performance, monitoring outcomes and 
compliance (including in line with Recommendation 14 on compliance and enforcement). 

1555BRecommendation 11 – Intergovernmental coordination (Senior Officials) 
1556BGovernments establish a senior officials level committee with authority and accountability to 
support implementation and whole-of-system operation. 
1557BThis function must: 

a. 1558Bprovide whole-of-system oversight of implementation, sequencing and coordination 
b. 1559Bensure alignment across water, environment, energy, First Nations and community 

objectives  
c. 1560BApprove an annual plan, for example, from the MDBA, which coordinates as necessary, 

activities under the Deed  
d. 1561Bsupport effective collaboration across jurisdictions 
e. 1562Binclude and respond to the advice of First Nations, the community and scientific input.  

1563BRecommendation 12 – Advisory and participatory inputs 
1564BGovernments strengthen advisory and participatory arrangements to support decision-making 
across the system. 
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1565BThis includes: 
a. 1566BNSW expanding advisory arrangements (such as the Snowy Advisory Committee) to 

include additional ACT, First Nations and community representation 
b. 1567Bensuring input into planning, decision-making and review processes is consistent and 

coordinated 
c. 1568Bincluding the Commonwealth Environmental Water Holder in relevant advisory and 

coordination forums 
d. 1569Bsupporting transparency and community confidence through clear engagement 

processes and public reporting. 

1570BRecommendation 13 – Monitoring, reporting and review 
1571BGovernments establish an integrated monitoring, reporting and review framework which brings 
together monitoring undertaken by relevant entities (including the Commonwealth 
Environmental Water Holder) that: 

a. 1572Bassesses performance against agreed objectives and indicators 
b. 1573Bprovides independent, transparent reporting on system outcomes 
c. 1574Bsupports adaptive management through feedback into decision-making 
d. 1575Bincludes regular independent audit (e.g. 5-yearly) and 10-yearly Deed review 
e. 1576Bprovides coordination across jurisdictions.   

1577BRecommendation 14 – Compliance and enforcement  
1578BGovernments establish a strengthened compliance and enforcement framework that: 

a. 1579Bsupports delivery of system-level objectives 
b. 1580Bseparates compliance and enforcement functions from policy decision-making and 

operational and delivery to ensure independent oversight and clear accountability 
c. 1581Bapplies proportionate enforcement mechanisms 
d. 1582Bprovides transparent and regular (e.g. annual) public reporting on compliance  
e. 1583Bintegrates with monitoring and review processes to support continuous improvement. 

1584BRecommendation 23 – Alignment of Corporate Governance (Snowy Hydro) 
1585BThe Australian Government should strengthen alignment between Snowy Hydro’s corporate 
governance and system-level objectives. 
1586BThis includes: 

a. 1587Brevising Statements of Expectations to reflect environmental, water and public benefit 
outcomes 

b. 1588Bincorporating specific performance measures linked to river environmental flow and 
system outcomes in Snowy Hydro’s Balanced Scorecard framework to inform 
performance assessment for bonuses for senior staff 

c. 1589Bensuring board capability is balanced across priority sectors and functions, including 
water, environment, public policy (in addition to energy, risk, strategy, finance and other 
relevant skills) 

d. 1590Bappointing the Australian Government Minister responsible for water as a shareholder 
minister.  
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6. 1665BSystem integration and enabling 
elements 
 

1037BThe elements in this chapter are integral to achieving the system objectives and ensuring the 
effectiveness of the environmental flow arrangements outlined in Chapter 4 and the governance 
framework outlined in Chapter 5. 

1038BThey reflect the broader system context within which environmental water is delivered, including the 
participation of First Nations and communities, integration across water, energy and land 
management systems and the coordination of planning and operations at a whole-of-system scale. 

1039BThis includes the interaction between environmental water delivery and the NEM, the role of 
catchment condition and complementary land and water management actions, and the need for 
adaptive operational arrangements and risk-sharing mechanisms. 

1040BThese elements form the enabling conditions for effective system performance, ensuring that 
environmental flow arrangements and governance frameworks are supported by the broader 
institutional, environmental and socio-economic settings required to deliver intended outcomes 
over time. 

Stakeholder perspectives on system integration and enabling elements 
1041BStakeholder feedback consistently emphasised that achieving improved ecological outcomes 
requires more than changes to environmental water delivery. Across consultation, there was strong 
support for a more integrated, whole-of-system approach that aligns governance, environmental 
flows, catchment condition and community and First Nations involvement. 

1042BFirst Nations participation and custodianship 

1043BStakeholders, particularly through the First Nations Advisory Group, identified the absence of formal 
roles for First Nations in governance and management as a key limitation of current arrangements. 
There was strong support for a shift from consultation-based engagement toward structured and 
enduring custodial roles, including greater involvement in planning, decision-making, delivery and 
monitoring. This includes recognition of cultural water and the integration of cultural knowledge and 
indicators into system management. 

1044B“We seek active involvement in the management of the Snowy River. We should not be ‘consulted’ 
as bystanders; we should be integrated into the Emergency Management and Water Governance 
frameworks of Far East Gippsland.” - Submission 16, Scott Eades 

1045B“First Nations participation requires particular and explicit recognition of authority…must be 
embedded as decision-makers within water governance arrangements, rather than consulted after 
decisions are effectively settled.” - Submission 129, Australian River Restoration Centre 
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1046BCommunity involvement and transparency 

1047BSubmissions highlighted a need for more meaningful and consistent community participation in 
planning and decision-making processes. Stakeholders emphasised that local knowledge and 
stewardship play an important role in improving river health, and that existing engagement 
processes are often fragmented or limited to consultation rather than ongoing involvement. 
Improved transparency in decision-making and clearer communication of trade-offs and outcomes 
were also identified as priorities for building trust and confidence. 

1048B“Communities connected to the river deserve a meaningful role in its governance. This includes the 
ACT, which relies on the river for drinking water, as well as First Nations peoples, whose knowledge 
and stewardship should be recognised and embedded within decision-making structures.” – 
Submission 27, Anonymous 

1049B“Communities affected by the river should have a meaningful role in decisions.” – Submission 28, 
Anonymous 

1050BWhole-of-system planning and coordination 

1051BAcross governments and stakeholders, there was broad recognition that current arrangements 
operate in a fragmented manner, with responsibilities distributed across jurisdictions, agencies and 
programs. Stakeholders emphasised the need for clearer coordination mechanisms, shared 
objectives and integrated planning processes that operate at a system scale. This includes aligning 
environmental water delivery with catchment management, land use planning and broader water 
resource management. 

1052B“I encourage the review to carefully balance environmental improvements in the Upper 
Murrumbidgee with the protection of downstream water users in NSW.” – Submissions 20, Rodfos 
Farming and 21, I Quarisa  

1053B“Governance arrangements are exclusionary and lack transparency and accountability…the Deed 
does not include clear obligations to protect biodiversity or prevent local extinctions” – 
Submission 54, Jimmy Hooper 

1054BCatchment management and complementary actions 

1055BStakeholders consistently noted that environmental water alone is insufficient to deliver ecological 
recovery where catchment condition is degraded. While there is strong capability and existing 
investment in catchment management, these efforts were described as fragmented, short-term and 
not consistently aligned with environmental water delivery. There was strong support for more 
coordinated, long-term and place-based approaches that integrate on-ground works with flow 
management. 

1056B“The state of the river is just devastating. It is absolutely choking on sand. The sand slugging is 
extreme.” – Submission 2, Anonymous 

1057B“Lack of flood flows combined with accelerated erosion from land clearing and over grazing, leading 
to extensive streambank and gully erosion, has filled many refuge pools reducing drought refuges 
and restricting movement.” – Submission 11, Fin Martin 



 

114 
 

1058BRevised compensation framework 

1059BStakeholders broadly supported more adaptive and flexible environmental water management, 
including the ability to respond to climatic variability and emerging ecological information. However, 
a consistent concern across submissions and intergovernmental discussions was that current 
arrangements require new impacts to Snowy Hydro to be offset, reinforcing expectations of 
protection from change and limiting the scope for adjustment. As identified through the RCG, this 
acts as a practical barrier to adaptation. Stakeholders emphasised the need for clearer and more 
predictable approaches to allocating risk, including moving away from discretionary, case-by-case 
compensation under the current Snowy Compensation Deed towards defined, transparent and 
rule-based arrangements that enable more confident decision-making, improve system flexibility 
and support improved environmental outcomes over time. 

1060B“While the Deed can be amended by agreement of the Deed Parties, any corresponding change to 
the Licence triggers compensation payable by NSW to SHL, unless SHL agrees to changes. The costs 
incurred and compensation payable are in practice determined by the Licensee (SHL) under the 
current framework and are difficult to independently verify. There is no prescribed approach to 
calculating the costs. This creates a structural disincentive to pursue changes to the Deed or 
Licence that would improve outcomes, even where these align with the original intent or are 
otherwise agreed by all governments.” – Review Consultation Group Discussion Summary 

6.1 First Nations Participation 
1061BThis section responds to the voices of First Nations that have engaged in this review with 
recommendations on how their water interests can be progressed within the proposed reforms.  

1062BThe Review received advice from the FNAG (FNAG Custodianship Papers), perspectives from Snowy 
River First Nations and through public submissions on the Panel’s Issues Consultation paper. 

71F

72 72F

73 73F

74 
Together, they provide a thoughtful, First Nation-led articulation of how First Nations understand 
their obligations to water, Country and future generations. The suite sets out clear aspirations, 
perspectives and preferred directions for governments, grounded in long-term custodianship and 
lived experience.  

1063BThese documents are framed as direction setting guidance on the values, governance 
characteristics and cultural responsibilities that First Nations consider essential for durable and 
legitimate water management. The Panel has considered this guidance on how First Nations water 
interests, including cultural water, can be progressed within the scope of this Review and aligned 
with contemporary governance and policy frameworks.  

 
72 First Nations Advisory Group (April 2026), ‘From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel’. 
73 Knight, P, (2026), ‘Snowy River Cultural Values and Community Expectations,’ Community Perspectives Arising from the SWIOID 
Review. https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf 
74 Australian Government DCCEEW (2026), Issues Consultation: Independent Review of the Snowy Water Inquiry Outcomes 
Implementation Deed, Summary of Public Consultation. www.dcceew.gov.au/sites/default/files/documents/issues-consultation-ind-
review-snowy-water-inquiry-summary-report.pdf.  

https://www.dcceew.gov.au/sites/default/files/documents/snowy-river-cultural-values-community-expectations.pdf
http://www.dcceew.gov.au/sites/default/files/documents/issues-consultation-ind-review-snowy-water-inquiry-summary-report.pdf
http://www.dcceew.gov.au/sites/default/files/documents/issues-consultation-ind-review-snowy-water-inquiry-summary-report.pdf
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First Nations participation and cultural outcomes 
1064BFirst Nations people have enduring cultural, spiritual and economic relationships with water and 
Country across the Snowy and Upper Murrumbidgee systems. These relationships include 
obligations to care for Country and maintain cultural practices. Current arrangements do not 
adequately reflect these roles or enable meaningful participation in system planning and delivery. 

1065BStrengthening First Nations participation is critical to achieving long-term environmental, cultural 
and community outcomes.  

First Nations water interests 
1066BFirst Nations water interests extend beyond consumptive use to include cultural, environmental, 
spiritual and economic values associated with water and Country. These interests are not 
consistently recognised within existing system arrangements. 

1067BThe Panel has not identified any First Nations-held water entitlements in the Upper Murrumbidgee 
or Snowy River systems. This contrasts with emerging approaches in other parts of the Murray–
Darling Basin, where First Nations groups have acquired, held or managed water entitlements for 
cultural purposes. 

1068BIn the Regulated Murrumbidgee system, the Murrumbidgee Cultural Access Licence has enabled 
First Nations-led watering of culturally important wetlands and floodplain environments. The 
absence of equivalent arrangements in the Upper Murrumbidgee and Snowy systems limits the 
practical ability of First Nations to determine how water is used to meet cultural objectives, fulfil 
responsibilities to Country and realise broader economic opportunities. 

1069BTo support system outcomes: 

• 310Brecognise First Nations water interests within system objectives, planning and delivery 
• 311Benable structured participation in decisions affecting water management and river health 
• 312Bsupport the inclusion of cultural values in monitoring and evaluation frameworks. 

Government policies and strategies 
1070BThe policy environment surrounding the Deed has evolved significantly since 2002. Australian and 
State governments have established a range of policies and commitments to strengthen First 
Nations participation in water and environmental management.  

1071BAt the national level, the Closing the Gap agreement and the draft National Water Agreement 
establish expectations for shared decision-making, stronger community-controlled roles and 
recognition of First Nations’ rights and interests in land and water. These reforms establish a clear 
expectation that First Nations people are involved in decisions that affect their Country. 

1072BJurisdictional frameworks signal a shift toward greater involvement of First Nations in decision-
making and management of water resources: 

• 313BVictoria’s Water is Life roadmap provides a practical model for implementation, including 
pathways for Traditional Owners to hold and manage water, lead seasonal watering 
decisions and participate in governance through funded arrangements.  

https://www.water.vic.gov.au/our-programs/aboriginal-water-program/water-is-life-roadmap


 

116 
 

• 314BIn New South Wales the Aboriginal Water Strategy and Regional Water Strategies focus on 
increasing Aboriginal access and ownership of water, embedding cultural knowledge, and 
strengthening participation in planning and governance.  

• 315BIn the ACT the Water Strategy 2025–2045 recognises cultural values, supports Aboriginal 
Waterway Assessments and cultural flows and commits to stronger partnerships with 
Traditional Custodians. 

1073BWithin the Snowy and Upper Murrumbidgee systems the application of these policies has remained 
limited. Participation is largely consultation-based and does not provide First Nations with a defined 
or ongoing role in governance, planning or operational decision-making. 

1074BThe FNAG emphasised the need to move beyond consultation toward a model of custodianship, in 
which First Nations people are recognised as enduring partners in the stewardship of rivers and 
landscapes. 

1075BThe Panel considers that formalising custodianship within future governance arrangements is 
particularly relevant to the Snowy and Upper Murrumbidgee systems because implementation of 
the Deed requires decisions that affect multiple outcomes, including with those of cultural 
importance. First Nations Custodianship on matters of cultural importance requires appropriate 
governance structures that operate as part of, and not alongside, the broader governance 
arrangements outlined in Chapter 5. 

1076BThe following section outlines the key features of a three-tiered Custodianship framework, adapted 
from the FNAG Custodianship Papers, and its relevance to future water governance arrangements 
in the Upper Murrumbidgee and Snowy river systems. 

Application of the Custodianship framework 
1077BThe Custodianship framework as detailed in the FNAG Custodianship Papers comprises three forms 
of participation, differentiated depending on the cultural significance and interests of all 
stakeholders: sole decision-making on matters of cultural authority; joint-decision making with 
Governments; and advisory. 

1078BIn the context of the governance arrangements recommended in Chapter 5, the Panel considers 
that the Custodianship framework could be applied as follows:  

1. 316BFirst Nations Authority – A peak body for First Nations in the Upper Murrumbidgee and 
Snowy rivers that deliberate and make decisions on matters of cultural importance. This 
Authority could develop strategic guidance to support First Nations in their respective 
Cultural Flow planning, coordinate operational planning for Cultural Flows, provide 
representation to governments on issues raised during the Review (for example river access, 
legal recognition of rivers) and promote knowledge sharing and capacity building.  

2. 317BSenior Officials Committee – The Committee, comprising officials from relevant 
government agencies, is the decision-making authority on implementation of the Deed (refer 
to Chapter 5). The First Nations Authority may make representations to the Committee on 
matters relevant to Cultural authority.  

3. 318BAdvisory groups – First Nations to have greater participation in advisory groups with broader 
stakeholder involvement, such as the Snowy Advisory Committee that is responsible for 

https://www.water.dcceew.nsw.gov.au/our-work/projects-and-programs/nsw-aboriginal-water-strategy
https://www.water.dcceew.nsw.gov.au/our-work/plans-and-strategies/regional-water-strategies-program
https://www.act.gov.au/__data/assets/pdf_file/0012/3022212/act-water-strategy-2025-45.pdf
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program/project implementation, monitoring and review processes. This may include 
implementation of environmental flows or complementary catchment management 
activities.  

1079BThe proposed custodianship framework does not replace broader stakeholder involvement. Rather, 
it envisages advisory mechanisms that continue to provide opportunities for community, 
environmental, industry and local government participation. Together, these elements seek to 
establish formal governance arrangements that better recognise First Nations custodial 
responsibilities while supporting collaborative planning, implementation and accountability across 
the Upper Murrumbidgee and Snowy river systems. 

1080BImplications for system governance 

1081BThe transition to a custodianship model highlights a key gap between current arrangements and 
stated policy commitments. While governments have articulated objectives relating to First Nations 
participation, these are not yet reflected in the operation of the Snowy and Upper Murrumbidgee 
systems. 

1082BAddressing this gap will require coordinated action across jurisdictions and a clear commitment to 
embedding custodianship within governance, planning and delivery. 

1083BTo support this: 

• 319Balign system governance arrangements with relevant Australian and state government policy 
commitments, including Closing the Gap priorities 

• 320Bapply the Custodian Framework (or equivalent approaches) to establish formal and ongoing 
roles for First Nations in governance 

• 321Btransition from consultation-based engagement to structured participation and shared 
decision-making 

• 322Bensure consistent implementation across jurisdictions. 

Cultural Water 

Understanding cultural water 
1084BAdvice provided by First Nations describes cultural water as water used to fulfil cultural 
responsibilities, support cultural practice, enable access to Country and sustain cultural continuity.  
The technical and policy material provided for this Review and the advice from First Nations note 
that recognising cultural water alone is insufficient. Cultural water must be progressed as a distinct 
category, with authority resting with First Nations to determine its use and with risks managed 
through structured governance, supported planning and capacity building. 

Indicative pathway for progressing cultural water 
1085BThe Panel supports the recognition and progression of cultural water and accepts the core principles 
articulated in the Snowy River Report and FNAG Custodianship Papers.  

1086BWhile specific mechanisms will vary across jurisdictions, a typical pathway involves: 
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• 323Bgovernments and First Nations identify pathways that provide legal authority to hold and 
manage water interests (e.g. licences, allocations, program-based water recovery) 

• 324BFirst Nations determine objectives, timing, location and use of cultural water, including where 
they complement environmental outcomes and/or encompass economic, social or livelihood 
outcomes  

• 325Bthe First Nations Authority may have a role in providing strategic guidance, coordination and 
long-term capacity building/knowledge sharing. A Cultural Flow Strategy (or similar) for the 
Upper Murrumbidgee and Snowy rivers may help guide Nations’ access to, and cultural use of 
water licences 

• 326Boperational arrangements are established to coordinate delivery alongside environmental and 
other water uses 

• 327Boutcomes are monitored and adapted over time based on cultural and ecological indicators 
where relevant. 

Supporting broader aspirations 
1087BFirst Nations advice to the Review also identified broader aspirations for the recognition of rights, 
authority and responsibilities in relation to water and Country. These aspirations are informed by 
Closing the Gap commitments, Treaty processes in Victoria, emerging approaches in other 
Australian jurisdictions and international examples of rights-based recognition for rivers and living 
landscapes. 

1088BWhile some of these matters are beyond the scope of the Review, the Panel considers that the 
proposed custodianship framework can provide an important foundation for progressing these 
aspirations. A recognised First Nations Authority could provide the forum through which Nations can 
engage with governments on longer-term reforms, including river rights, land and water access, 
cultural water ownership, Treaty-related matters and future authority over water resources. 

1089BWhile these matters are beyond the scope of the Review, acknowledging them accurately reflects 
the advice received from First Nations through the Review process. The revised Deed therefore 
should not be seen as the endpoint for First Nations water interests. Rather, it could establish 
practical arrangements that recognise custodianship now, while supporting Nations and 
governments to pursue broader reforms through the appropriate legal and policy pathways. 

1591BRecommendations 

1592BRecommendation 16 – First Nations custodianship framework  
1593BGovernments proactively work with all Nations of the Upper Murrumbidgee and Snowy River 
systems to establish a First Nations custodianship framework, described in Chapter 6.1, that 
provides a structured pathway towards shared governance and decision-making on matters 
affecting cultural values, and to progress broader aspirations that may include river rights, 
cultural water ownership and access to river Country.  
1594BGovernments are to invest appropriately to support the implementation of this recommendation. 

1595BRecommendation 17 – Water entitlements for First Nations  
1596BGovernments proactively work with and support First Nations along the Upper Murrumbidgee and 
Snowy rivers, including through targeted and sustained investments to enable access to water 
entitlements that may be progressed through a Nation-led program that:  
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a. 1597Bidentifies the mechanism for legal authority to hold and manage water interests   
b. 1598Bsupports First Nations defining objectives, timing, location and use of cultural water   
c. 1599Bdevelops strategic guidance, coordination and long-term capacity building/knowledge 

sharing prepared by the First Nations Authority  
d. 1600Bestablishes operational arrangements for coordinating cultural water delivery alongside 

environmental and other water uses  
e. 1601Bestablishes monitoring and reporting against cultural objectives.  

 

6.2 Community Stewardship 

Role of community 

1090BLocal communities play a foundational role in the stewardship and management of river and 
catchment systems. Landholders, community groups, Traditional Owners and volunteers are often 
directly responsible for the delivery of on-ground works that underpin ecological outcomes. These 
activities include riparian restoration, erosion control, revegetation, weed management, habitat 
protection and the maintenance of river corridors. In systems such as the Upper Murrumbidgee and 
Snowy rivers, where land tenure is mixed and large areas are privately managed, community-led 
action is essential to achieving landscape-scale outcomes. 

1091BCommunity involvement also contributes to knowledge generation, monitoring and adaptive 
management. Local participants bring detailed, place-based understanding of river systems which 
complements scientific data and supports more responsive and effective management decisions. 
Communities also play a coordination role, working across property boundaries and connecting 
landholders, government agencies and other stakeholders to deliver integrated, reach-scale 
interventions. 

Current capability and initiatives 
1092BThere is a high level of community capability and engagement across the Upper Murrumbidgee and 
Snowy systems. Established networks, including Landcare groups, regional partnerships and 
community-led initiatives, underpin much of the on-ground delivery of river and catchment 
management. These networks build on decades of investment in community-based natural 
resource management and provide established governance structures, technical capability and 

  

The Snowy River campaign demonstrates the power of sustained community advocacy in driving environmental reform.  

Advocacy by local communities led to the 1998 Snowy Water Inquiry and the 2000 intergovernmental agreement to return 
environmental flows, increasing releases from around 1% to up to 22% of natural flows. The subsequent 2002 Deed was 
one of Australia’s first legally binding environmental flow commitments.  

Although the Deed requires review, the experience highlights the ongoing role of community advocacy in shaping, 
maintaining accountability and supporting long-term reform. 

Box 9: Case Study: The Snowy River Campaign – Advocacy Driving Reform 



 

120 
 

strong local participation, reflecting the broader value of Landcare and community-based 
approaches in delivering environmental, social and economic outcomes. 

74F

75 

1093BInitiatives such as the Upper Murrumbidgee Demonstration Reach and Rivers of Carbon illustrate 
the effectiveness of coordinated place-based approaches that combine scientific methods with 
local knowledge and community participation. These initiatives are delivering tangible outcomes, 
including improved riparian condition, reduced sediment inputs and enhanced habitat connectivity 
while also increasing awareness of river health issues. They also demonstrate the value of 
collaboration with multiple stakeholders working together to address shared challenges and deliver 
integrated interventions. 

Constraints and implications 
1094BCommunity-led efforts are often constrained by systemic challenges: 

• 328Bfunding is typically short-term or program-based, limiting continuity and long-term planning 
• 329Breliance on volunteer effort can constrain scalability and sustained delivery, particularly for 

more complex or ongoing interventions 
• 330Bfragmentation across programs, funding sources and jurisdictions reduces effectiveness, 

particularly for catchment-scale issues requiring coordinated action. 

1095BThese constraints highlight the need for more coordinated, long-term and system aligned support 
for community involvement including stronger integration with governance and funding 
arrangements. 

1602BRecommendations 

1603BRecommendation 20 – Supporting First Nations custodianship and community stewardship 
in catchment management activities  
1604BGovernments embed First Nations and community in catchment management activities through 
enduring stewardship roles.  
1605BThis includes: 

a. 1606Bexpanding participation in catchment management from the outset, including planning, 
delivery and monitoring, moving beyond consultation toward shared decision-making 

b. 1607Binvesting in ranger programs, on-Country stewardship and workforce development to 
support long-term capability 

c. 1608Bsupporting the integration of cultural and local knowledge and indicators of river health in 
catchment activities and monitoring. 

 

 

  

 
75 Henry, A et al. (2016), The Value of Landcare to the Australian Community, Landcare NSW.  
 

https://www.upperbidgeereach.org.au/
https://riversofcarbon.org.au/
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6.3 Whole of System Planning 
1096BThis section sets out the Panel’s proposed direction for establishing a more integrated, 
whole-of-system approach to planning environmental water releases from the Snowy Scheme. The 
Panel finds that, while there are well-established and structured planning arrangements for 
environmental water, these do not operate within an integrated system-wide framework and are not 
sufficiently aligned with broader planning processes across water use, land use, infrastructure and 
regional development.  

1097BAs outlined in the Background chapter of this Review, water for environmental, cultural and energy 
outcomes cannot be planned or managed in isolation from the wider system of competing and 
growing demands for the same resource. While this Review focuses on these outcomes, these 
objectives need to sit within a broader planning context that includes critical human water needs, 
population growth, industry and agriculture. This chapter elaborates on how the Panel considers 
that should occur.  

1098BThe Panel notes that there are already well-established governance, advisory and planning 
arrangements governing environmental water releases from the Snowy Scheme. These include the 
WAMC as decision-maker, supported by advisory bodies such as the SAC, the WCLC and the Safety 
Technical Advisory Group, as well as structured annual planning processes linked to the Snowy 
Water Licence and Annual Water Operations Plan. 

1099BThese arrangements provide a mature and structured foundation for environmental water planning 
and delivery. Although the Panel’s findings in this chapter do not identify an absence of governance, 
they note a lack of integration across a whole-of-system planning framework. 

Fragmentation of planning frameworks and absence of a regional 
approach 
1100BThe planning environment for the Snowy and Upper Murrumbidgee systems involves multiple 
overlapping frameworks operating across Australian, state and territory jurisdictions. These include 
national water policy settings (such as the Basin Plan, the National Water Initiative (NWI) and the 
draft National Water Agreement), state water sharing arrangements, ACT planning frameworks and 
broader land use and development processes. 

1101BWhile environmental water planning arrangements are well established, they are not consistently 
integrated with related planning domains including land use, infrastructure investment and regional 
development. As a result, water demand associated with urban growth is often addressed 
incrementally rather than through a coordinated, long-term strategy. 

1102BThis fragmentation creates a risk that water allocation decisions are made without full visibility of 
cumulative system impacts. Under existing national water policy settings, including the NWI, critical 
human water needs and urban water supply are prioritised in times of scarcity. 75F

76 In the absence of 

 
76 ‘Intergovernmental Agreement on a National Water Initiative (2004), 
https://www.dcceew.gov.au/sites/default/files/sitecollectiondocuments/water/Intergovernmental-Agreement-on-a-national-water-
initiative.pdf.  

https://www.dcceew.gov.au/sites/default/files/sitecollectiondocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
https://www.dcceew.gov.au/sites/default/files/sitecollectiondocuments/water/Intergovernmental-Agreement-on-a-national-water-initiative.pdf
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an integrated, forward-looking planning framework, new or growing urban water demands are likely 
to be met through reallocation of available water resources. 

1103BThis creates a structural risk that environmental outcomes may be progressively eroded, even where 
formal objectives or flow targets remain unchanged. 

1104BThese challenges highlight the need for a more integrated, whole-of-system planning approach that 
aligns water, land use and infrastructure decisions and enables long-term system impacts to be 
assessed and managed collectively. 

Established environmental water governance and planning 
arrangements 
1105BThe current established environmental water governance and planning arrangements are described 
in detail in Chapter 3. These arrangements provide the current institutional and regulatory 
framework for environmental water delivery including decision-making roles, planning processes 
and advisory structures. 

1106BAs discussed in Chapter 5, while these arrangements provide a foundation for delivery, they do not 
fully support the integrated, adaptive and system-wide approach required to achieve the proposed 
objectives.  

Growing pressures and competing demands 
1107BStakeholders consistently highlighted the scale and uncertainty of future demand pressures driven 
by population growth, regional development and climate change. These pressures are expected to 
intensify over time increasing competition for available water resources across the system. 

1108BSubmissions pointed particularly to growing urban demand associated with the ACT and 
surrounding region, as well as emerging industries such as hydrogen and critical minerals, as drivers 
of increased and uncertain future water demand. This reinforces the need for scenario-based and 
adaptive planning approaches. 

1109BCritical human water needs take precedence in times of scarcity. As demand pressures grow, this 
priority has increasing practical implications for how water is allocated across competing uses, 
particularly in the absence of coordinated, long-term planning. 

1110BUnder existing national water policy settings, including the NWI, risks associated with reductions in 
water availability are allocated between entitlement holders and governments depending on their 
cause. In practice, these settings mean that growing or new demands are likely to be met through 
reallocation of available water resources. 

1111BWithout coordinated, system-wide planning, decision-making is likely to remain incremental and 
case-by-case with limited visibility of cumulative impacts. This creates a structural risk that 
pressures associated with population growth, development and climate change are not managed 
transparently or strategically. 

1112BStronger cross-border coordination, particularly between the ACT and NSW, will be increasingly 
important in managing shared infrastructure, urban demand and regional growth. Incorporating 
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these considerations into planning frameworks would support a more coherent, whole-of-system 
approach. 

The limits of jurisdictional planning arrangements 
1113BThe Panel acknowledges that environmental water planning should retain its clear environmental 
focus. However, in practice, water planning cannot be separated from competing system demands 
including critical human water needs. 

1114BWhile environmental water planning is supported by established governance and annual processes, 
these operate largely independently of broader system planning. This fragmentation persists across 
jurisdictions and policy domains and cultural water is not formally recognised under current 
arrangements. 

1115BAs water availability declines under a changing climate, trade-offs between environmental, cultural, 
consumptive and energy outcomes are likely to become more frequent and contested. The key gap 
lies at the interface between environmental water planning and broader system planning, including 
land use, infrastructure and energy. 

1116BWithout more integrated planning and coordinated decision-making, there is an increased risk that 
environmental and cultural outcomes are progressively deprioritised over time. 

The importance of a forward-looking, system-wide perspective and 
process 
1117BThe Review does not seek to resolve these trade-offs nor prescribe detailed planning outcomes for 
the system as a whole; rather, it highlights the importance of explicitly acknowledging them. 
Decisions taken in relation to one objective, whether urban water supply, industrial development or 
infrastructure investment, will inevitably have consequential impacts for others. Where such 
decisions are made in isolation, cumulative effects can be significant, including ongoing adverse 
consequences for environmental condition and First Nations cultural values. 

1118BEffective planning must move beyond short-term or partially coordinated considerations. It must 
account for both a ‘planned future’, based on known growth trajectories and policy settings, and an 
‘unplanned future’ shaped by climate variability, uncertainty and changing demands over five, ten 
and more years.  

1119BWithout this perspective, system outcomes remain vulnerable to incremental, uncoordinated 
decisions. 

The missing shared vision 
1120BWhile elements of a shared vision exist across policy and planning frameworks, there is no 
consistently articulated and operationalised vision for what these landscapes and systems should 
look like over time.  Without alignment between objectives, planning frameworks and 
decision-making processes and investment can be poorly targeted. 

1121BA shared vision is essential to guide trade-offs, align decision-makers and provide clarity on how 
environmental, cultural, social and economic outcomes are expected to interact within the system. 
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Consequences of inaction 
1122BStronger collaboration, particularly between the ACT and NSW, will be essential to ensure that 
critical human water needs are clearly identified, jointly planned and sustainably met over future 
review cycles, alongside strengthened environmental and cultural water planning.  

1123BFailure to adopt a whole-of-system approach risks perpetuating existing imbalances. In particular, 
it may allow continued disproportionate influence over allocation decisions, undermine 
environmental recovery efforts and contribute to ongoing decline in environmental values and 
cultural outcomes across affected river systems. It may also lead to suboptimal or poorly targeted 
investment decisions, as infrastructure and service planning are not aligned with system-wide 
needs and long-term demand pressures, and decisions are made in a crisis. 

Principles for whole-of-system planning 
1124BDelivery of a reformed whole-of-system planning should be underpinned by the principles of: 

• 331BIntegration, ensuring that planning is coordinated across sectors, jurisdictions and 
timeframes, and that interdependencies between water, land use, environment, 
infrastructure and community outcomes are explicitly recognised and managed. 

• 332BTransparency, ensuring that decision-making processes, assumptions and trade-offs are 
clear, explicit and accessible. 

• 333BFlexibility and responsiveness, enabling adaptive management in the face of climate 
variability, uncertainty and changing demands. 

• 334BA robust trade-off framework, explicitly recognising and managing competing objectives 
across environmental, social, cultural and economic outcomes. 

 
1125BTogether, these principles provide the foundation for planning that can better align water for energy, 
environment and culture with the broader system in which it operates, and support more resilient 
and equitable outcomes over the long-term. 

The principles in action 
1126BTo be effective, the principles outlined above must be implemented through existing planning 
instruments, governance forums and operational processes. In the Upper Murrumbidgee and Snowy 
Montane systems this creates an opportunity to better align and use established arrangements, 
building on existing instruments within the strengthened governance framework outlined in 
Chapter 5. 

1127BThese arrangements would operate within the strengthened system-level governance framework 
which provides the coordination, decision-making authority and accountability required to support 
integrated planning across jurisdictions and sectors. 

1128BGreater integration can be achieved through more deliberate coordination across existing statutory 
plans and institutional frameworks, including the NSW Water Sharing Plan for the Murrumbidgee 
Regulated River Water Source, ACT water planning frameworks and Basin Plan mechanisms 
administered by the Murray–Darling Basin Authority (MDBA). Integration with Snowy Scheme 
operations can be supported through the Snowy Water Licence and associated intergovernmental 
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arrangements between the Australian, NSW, Victorian and ACT governments, supported by existing 
advisory and coordination processes. 

1129BA key priority is ensuring these instruments operate from a shared evidence base, with consistent 
planning assumptions, timeframes and objectives. This includes strengthening how strategic 
objectives are translated into operational rules, including environmental flow settings under water 
sharing plans and Snowy Scheme release decisions. 

1130BTransparency can be strengthened by building on existing reporting and consultation processes. 
Reporting by the MDBA, the Commonwealth Environmental Water Holder (CEWH) and state 
agencies such as NSW DCCEEW provides an established foundation. There is scope to more clearly 
articulate how key decisions are made, particularly where trade-offs are involved, including 
decisions relating to environmental flows, water allocation and Snowy Scheme operations. 
Publishing modelling assumptions, scenario analysis and option comparisons through existing 
processes would further strengthen transparency and confidence. 

1131BFlexibility and responsiveness can be enhanced through more systematic application of adaptive 
management within existing frameworks. This includes more consistent use of planned review 
processes, defined operational triggers and environmental watering arrangements, as well as 
applying existing modelling platforms used by the MDBA and state agencies to scenario-based 
planning under a range of future conditions. 

1132BTrade-offs must be explicitly defined, assessed and managed through structured and transparent 
decision-making processes. While existing frameworks under the Basin Plan, water sharing plans 
and environmental watering arrangements require consideration of environmental, social and 
economic outcomes, these processes can be strengthened through more consistent and structured 
approaches across agencies. Clearer articulation of objective hierarchies, such as identifying 
priority environmental thresholds, essential human water needs and areas where flexibility exists, 
should be incorporated into plan reviews and operational guidance. This would provide clarity on 
how competing demands, including consumptive use, hydropower generation and environmental 
outcomes, are to be balanced during periods of water scarcity and in renewable energy droughts. 

1133BCollectively, these elements demonstrate how a more integrated, transparent and adaptive planning 
approach can be achieved through stronger alignment and use of existing arrangements within a 
strengthened, system-wide governance framework. 

What success looks like 
1134BA more effective whole-of-system planning framework would be characterised by: 

• 335Balignment between environmental water planning and broader land use, infrastructure and 
urban water planning processes 

• 336Ba shared, cross-jurisdictional understanding of long-term system objectives and the trade-
offs required to achieve them 

• 337Bimproved ability to assess and manage cumulative impacts of growth, development and 
climate change across the system 

• 338Bclearer and transparency decision-making, including explicit articulation of how allocation 
decisions are made, particularly during periods of scarcity 
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• 339Bincreased capacity to adapt environmental water delivery within-year in response to 
hydrological conditions and ecological cues 

• 340Bstronger coordination across jurisdictions and sectors, including between water, 
environment and energy systems, enabling more consistent and forward-looking decision-
making. 

Defining ‘adaptive’ management: tangible measures 
1135BAdaptive management in this context refers to the ability to adjust the timing, volume and pattern of 
environmental water delivery in response to changing system conditions, rather than relying on fixed 
rules or annual allocations. 

1136BIn practice, this can be enabled through a range of tangible mechanisms within existing frameworks. 
These include defining clear operational triggers, such as inflow conditions, ecological indicators or 
system stress events that allow water delivery to be varied within and between years. Existing 
planning instruments, including water sharing plans, environmental watering arrangements and 
Snowy Scheme operating frameworks provide the basis for implementing these adjustments 
without requiring new processes. 

1137BAdaptive management also relies on consistent use of scenario-based modelling to test system 
performance under different hydrological and climate conditions and to inform decisions about 
release timing, volumes and trade-offs. 

1138BOperationally, this requires closer coordination between environmental water managers, system 
operators and relevant agencies, supported by clear decision-making processes and oversight 
under the governance framework outlined in Chapter 5. 

1139BThe detailed design and implementation of adaptive management arrangements, including 
operational settings, performance measurement and decision-making processes are addressed in 
Chapters 4 and 5. 

1140BChapter 4 sets out the evidence base and modelling that underpin adaptive approaches to 
environmental water delivery, including the role of scenario analysis and system response under 
varying hydrological conditions.   

1141BChapter 5 establishes the governance framework required to support adaptive management in 
practice, including structured decision-making, performance monitoring, and the explicit 
management of trade-offs between environmental, energy and other system objectives. 

1142BWithin this context, adaptive management in the Snowy and Upper Murrumbidgee systems involves 
the ability to adjust the timing, volume and pattern of environmental water delivery in response to 
changing conditions, supported by clear operational triggers and coordination between 
environmental water managers and system operators. 

1143BIn practice, this involves: 

• 341Badjusting environmental releases within and between years in response to inflow conditions 
and ecological needs 

• 342Baligning environmental objectives with Snowy Scheme operations 
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• 343Bapplying defined triggers and operational flexibility within agreed bounds. 

1609BRecommendations 

1610BRecommendation 15 – ACT and NSW Regional Growth Strategy  
1611BThe ACT and NSW governments jointly develop a regional growth strategy to manage water 
resources in a way that meets Canberra and surrounding NSW region water needs including 
during dry and drought periods. 
1612BThis strategy must: 

a. 1613Bexplicitly account for trade-offs between different water uses and be adaptive, enabling 
responses to changing climatic, environmental and operational conditions 

b. 1614Bprovide sufficient certainty for long-term planning outside of scheduled review points 
c. 1615Bdeliver on the environmentally sustainable level of take  
d. 1616Bengage the NSW Cross Border Commissioner.  

 

6.4 Linkages to operations in the National Electricity 
Market 
1144BSnowy Hydro is an active participant in the NEM and subject to the National Electricity Rules with 
regulatory oversight by the Australian Energy Regulator (AER) and operated by the Australian Energy 
Market Operator (AEMO).  It also participates in financial markets associated with the NEM and 
subject to general competition regulation by the ACCC. It is important that the linkages to these 
markets and the need for Snowy Hydro to comply are taken into account in the development of 
detailed operational processes.   

1145BAEMO operates forward planning systems including the medium-term ‘projected assessment of 
system adequacy’ which covers the next two years and is important in informing market participants 
of expected market conditions over that period and in forecasting reliability. AEMO also undertakes 
a short-term ‘projected assessment of system adequacy’ providing more detailed and updated 
information for the next two weeks and a pre-dispatch system projecting market conditions and 
prices over the next 24 hours. The proposed operating processes introduce more flexibility into 
Snowy Hydro’s operations and potentially add to the issues they need to take into account when 
providing information to these processes.  The annual water plan will be a part of this and may need 
updating occasionally during the year.  

1146BIn operating the market AEMO will identify issues from time to time and issue market notices, notify 
lack of reserve levels and identify periods of supply scarcity.  AEMO can take action to intervene in 
the market when necessary, including through directions to participants. The operating 
arrangements should accommodate those NEM provisions. 

1147BThe availability of the rich information and forward planning in the NEM will be very useful in 
determining whether an environmental water release may be deferred or not. 
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6.5 Catchment health and complementary water-land 
management 
1148BCatchment condition is a critical determinant of river health outcomes in both the Upper 
Murrumbidgee and Snowy systems. Large parts of these catchments are in degraded condition, 
including sediment accumulation, bank instability, loss of riparian vegetation and habitat 
degradation, which limit the effectiveness of environmental water delivery. 

1149BImproving environmental outcomes therefore depends not only on increasing flows but on 
complementary catchment-scale actions. As outlined in Chapter 4 environmental water alone 
cannot restore ecological function where underlying catchment processes remain degraded. 
Targeted on-ground interventions, including riparian restoration, erosion control and habitat 
improvement are required to enable environmental water to achieve intended outcomes. 

1150BA range of programs already contribute to catchment management across jurisdictions, including 
activities delivered by ACT and NSW agencies, Local Land Services, Catchment Management 
Authorities and community-based organisations. These initiatives demonstrate capability and local 
knowledge but are not consistently aligned with environmental water delivery or system-wide 
priorities. 

1151BA more coordinated and sustained approach is required to align environmental water delivery with 
catchment management actions. This includes strengthening cross-jurisdictional coordination, 
improving coordination, aligning investment and supporting First Nations and community 
stewardship. The recommendations in this report provide a framework for better integrating these 
elements into a coherent, whole-of-system approach. 

Current catchment management arrangements 

Upper Murrumbidgee 
1152BCatchment and river restoration initiatives in the Upper Murrumbidgee are being delivered by a range 
of agencies and organisations across the ACT and NSW, reflecting the cross-jurisdictional nature of 
the system. These activities involve collaboration between governments, community groups, 
research organisations and landholders. 

1153BThe ACT Environment, Planning and Sustainable Development Directorate plays a central 
coordination role through the ACT and Region Catchment Management Coordination Group. This 
group supports alignment of catchment activities across jurisdictions and stakeholders and has 
developed the ACT and Regional Catchment Strategy 2016-2046, with annual reporting on 
progress.76F

77 In NSW, Local Land Services contributes through on-ground restoration activities and 
landholder support. 

1154BNon-government organisations also play a significant role. Initiatives such as the Upper 
Murrumbidgee Demonstration Reach and programs delivered by the Australian River Restoration 
Centre demonstrate collaborative, place-based approaches to river restoration. 

 
77 The latest 2024-25 report can be found here: ACT and Region Catchment Management Coordination Group Annual Report 2024-25. 

https://www.act.gov.au/__data/assets/pdf_file/0007/919357/ACT-and-Region-Catchment-Strategy-ACCESS.pdf
https://www.upperbidgeereach.org.au/
https://www.upperbidgeereach.org.au/
https://arrc.au/about/our-work
https://arrc.au/about/our-work
https://www.act.gov.au/__data/assets/pdf_file/0014/3004304/act-and-region-catchment-management-coordination-group-annual-report-2024-25.pdf
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1155BThese programs demonstrate strong capability and local knowledge, but greater alignment, longer-
term investment and improved coordination are needed to support catchment-scale outcomes. 
Existing programs demonstrate substantial capability, goodwill and local knowledge but sustained 
investment and stronger collaboration mechanisms are required to enable these efforts to be scaled 
and delivered more effectively. 

1156BThe Australian Government funded Restoring the Upper Murrumbidgee River Program supports on-
ground restoration, science, monitoring and community engagement across NSW and the ACT. With 
funding through to June 2029 this program provides a foundation for future investment.    

1157BFurther information on Upper Murrumbidgee catchment activities is available in the Australian 
Government document DCCEEW’s Improving the health of the Upper Murrumbidgee: Context and 
Background. 

Snowy River 
1158BCatchment management in the Snowy River is delivered across jurisdictions. In Victoria 
management is delivered primarily through the East Gippsland Catchment Management Authority 
(CMA). East Gippsland CMA is established under the Catchment and Land Protection Act 1994 and 
Water Act 1989. The CMA coordinates planning, investment and on-ground delivery of integrated 
land, water and biodiversity management. 

1159BIn NSW catchment management activities are primarily undertaken by NSW Local Land Services 
which is established under the Local Land Services Act 2013. Local Land Services plays a key role 
in catchment management by coordinating regional programs that support sustainable land use, 
improve water and soil health and protect biodiversity in line with state priorities and local 
community needs. 

1160BNon-government organisations also contribute significantly to the Snowy River catchment. 
Community-led initiatives such as the Snowy River Interstate Landcare Committee and the Upper 
Snowy Landcare Network demonstrate collaborative, place-based approaches to improving river 
health, supporting sustainable land management and delivering on-ground restoration outcomes 
across the catchment. 

Strengthening catchment management outcomes 
1161BAddressing these challenges requires a more coordinated, sustained and system-wide approach to 
catchment management aligned with environmental water delivery. 

1162BA central priority is the establishment of a coordinated, cross-jurisdictional catchment program for 
the Upper Murrumbidgee, Snowy and associated montane systems. This program should build on 
existing initiatives while improving alignment, continuity and scale, recognising that ecological 
outcomes depend on both flow regimes and catchment condition. It should be jointly funded by 
governments, and where appropriate, Snowy Hydro, and be designed to operate over the long-term 
rather than through short-term or program-specific funding cycles. 

1163BThe program should adopt a place-based approach enabling actions to be tailored to local 
conditions while contributing to system-wide objectives. Priority activities include riparian 
restoration and protection, erosion and sediment control, habitat improvement and protection of 

https://www.dcceew.gov.au/water/policy/programs/water-reform/improving-health-upper-murrumbidgee/program
https://www.dcceew.gov.au/sites/default/files/documents/improving-health-upper-murrumbidgee-background-context.pdf
https://www.dcceew.gov.au/sites/default/files/documents/improving-health-upper-murrumbidgee-background-context.pdf
https://egcma.com.au/
https://egcma.com.au/
https://www.snowyriverinterstatelandcare.net/
https://www.uppersnowylandcare.org.au/
https://www.uppersnowylandcare.org.au/
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key refuge areas. Strengthening community stewardship will be critical, including through support 
for locally led delivery for outcomes-based projects. 

1164BA strengthened role for First Nations in catchment management is essential. This includes enabling 
structured, long-term involvement in planning, delivery, monitoring and evaluation and supporting 
on-Country stewardship. Establishing or expanding First Nations ranger programs in the Upper 
Murrumbidgee would provide a practical mechanism to deliver integrated land and water 
management, drawing on both cultural knowledge and contemporary science. These programs 
support long-term capability, intergenerational knowledge transfer and the incorporation of cultural 
indicators alongside biophysical measures. 

1165BMonitoring, evaluation and learning should be embedded as a core component of this approach. 
Catchment and environmental water management should operate within a structured adaptive 
management cycle, where actions are informed by evidence, outcomes are tracked over time, and 
management approaches are adjusted in response to changing conditions and new knowledge. 
Monitoring should focus on outcomes rather than activity, integrate land and water management 
and support both local decision-making and system-wide learning. 

1166BThis approach is intended to complement, not replace, the governance and adaptive management 
frameworks outlined in Chapters 4 and 5 and provides a clear pathway for translating investment 
into more consistent and durable ecological and cultural outcomes across the system. 

1617BRecommendations 

1618BRecommendation 18 – Integration of environmental water delivery and catchment 
management actions  
1619BGovernments ensure that environmental water delivery and targeted catchment management 
actions are integrated through a coordinated, whole-of-system approach. This may include: 

a. 1620Bdelivering environmental releases with complementary on-ground interventions (such as 
riparian restoration, erosion control and habitat improvement) to deliver ecological 
outcomes 

b. 1621Bstrengthening integration between land and water management across planning, delivery 
and monitoring processes. 

1622BRecommendation 19 – Whole-of-system catchment investment coordination and alignment  
1623BGovernments improve coordination and alignment across jurisdictions, agencies and programs 
to enable a more integrated, whole-of-system approach for catchments, under the oversight of 
the senior officials committee and coordinated by, for example, the MDBA. This may include: 

a. 1624Bestablishing a coordinated, cross-jurisdictional approach to catchment investment that 
builds on existing arrangements and progressively strengthens delivery 

b. 1625Bproviding sustained, long-term funding to support continuity of on-ground works, enable 
scaling of successful initiatives, and build regional capability 

c. 1626Bensuring monitoring, evaluation and learning is embedded within a structured adaptive 
management framework to support continuous improvement in catchment and 
environmental flow outcomes. 
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6.6 Revised compensation arrangements 
1167BUnder the current framework changes to the Snowy Water Licence may trigger compensation, 
payable by NSW to Snowy Hydro, under the Snowy Compensation Deed. Compensation under this 
arrangement, in the form of financial liability, creates a barrier to change which limits the system’s 
ability to adapt.  

1168BThe Panel proposes reducing the influence of the compensation trigger that currently exists under 
the Snowy Compensation Deed by establishing a rule-based framework that supports adaptive 
system operation. This approach avoids reliance on case-by-case negotiation, providing a 
consistent basis for valuing system trade-offs over time. 

1169BThis framework enables changes to be made in response to new information, changing conditions 
and agreed system objectives, without creating automatic financial consequences. 

1170BThis shifts the focus from negotiating compensation between NSW and Snowy Hydro to managing 
system performance, supporting adaptive management and improving outcomes over time. 

Adaptive operation and risk management framework 
1171BThe framework operates through four simple rules: 

1. 344BAgreed changes (no compensation) 
345BChanges agreed by governments through reform, periodic review, or adaptive management 
do not trigger compensation to Snowy Hydro. 

2. 346BNormal operation (within the envelope) 
347BSnowy Hydro operates within an agreed operating envelope delivering outcomes without 
compensation. This includes adjusting operations over time in response to updated science, 
monitoring and system conditions. 

3. 348BOutside the envelope (defined consequences) 
349BFinancial consequences apply only where outcomes fall outside the agreed envelope: 

• 350BGovernment-directed actions → payment 
• 351BOperational non-performance → penalty. 

4.  352BTransparent valuation 
353BAny compensation payable is determined using a clear, formula-based approach that is 
publicly available, ensuring transparency, consistency and predictability. 

Operating envelope and valuation of system variation 
1172BThe operating envelope defines the expected range of system operation within which Snowy Hydro 
delivers agreed outcomes without financial adjustment. It provides a structured basis for managing 
variation, enabling adaptive operation while maintaining clear rules and accountability. 

1173BThe operating envelope is designed to evolve allowing system objectives and operating conditions 
to be updated through periodic review and in response to monitoring, science and changing 
conditions. 
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1174BThe envelope should be defined using measurable parameters, including flow delivery 
characteristics, operational flexibility and system performance indicators. These parameters should 
be informed by science, modelling and agreed objectives and be updated through periodic review. 

1175BWhere outcomes fall outside the envelope a consistent and transparent approach is required to 
determine financial consequences. 

1176BProfessor Gordon Leslie’s submission (Submission 85) highlighted that the effects of water use can 
be estimated using forward-looking measures of the opportunity cost of foregone electricity 
generation, reflecting the value of water in the energy system at a given point in time. 

1177BApproaches of this kind provide a practical basis for valuing system variation in a way that is: 

• 354Bconsistent over time 
• 355Btransparent and rule-based 
• 356Bresponsive to changing market and system conditions. 

1178BThis allows financial consequences to be applied in a predictable manner, supporting adaptive 
management while avoiding case-by-case negotiation. 

1179BFor example, valuation approaches may estimate the expected change in electricity generation 
associated with water releases, combined with forecast energy prices, to approximate the 
economic effect. 

1180BFurther detail on the design and implementation of the operating envelope, valuation methodology, 
trigger mechanisms and institutional roles is provided in Appendix C. These elements will require 
further development by governments as part of implementation of the reformed framework, taking 
into account system objectives, market conditions and governance arrangements. 

Decision framework for adaptive operation 
1181BThe final report will include a recommended decision framework for adaptive operation that will 
support adaptive management by distinguishing between normal variation, agreed changes and 
material deviations. 

Implications 
1182BThe decision framework: 

• 357Bremoves barriers to reform and updates licence settings 
• 358Bsupports adaptive management and continuous improvement 
• 359Breplaces ad hoc compensation under the Snowy Compensation Deed with clear, rules-

based outcomes 
• 360Baligns incentives toward delivery of system-level outcomes 
• 361Bprovides transparent and predictable management of trade-offs. 

1183BImplementation of the framework requires: 

• 362Bdefinition of an operating envelope 
• 363Bclear trigger and escalation rules 
• 364Ba transparent valuation methodology 
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• 365Bdefined institutional roles and responsibilities. 

1184BThese elements should be developed during implementation and reviewed periodically to support 
adaptive system management. 

1627BRecommendations 

1628BRecommendation 24 – Establish a Rule-based Compensation Framework  
1629BGovernments establish a rule-based compensation framework that limits compensation to 
clearly defined circumstances and supports adaptive system management. Under this 
framework: 

a. 1630Bno compensation applies to changes agreed through periodic reviews, audits or updates 
to objectives and operating arrangements 

b. 1631Bcompensation applies only where outcomes fall outside a defined operating envelope, 
with impacts assessed against agreed criteria 

c. 1632Bthe amount of any compensation is determined using a transparent, publicly available 
method or formula. 

 
1633BThe framework is to also include: 

a. 1634Bclear triggers and rules for when compensation applies 
b. 1635Bcompliance enforcement, including financial penalties for non-performance against 

agreed obligations. 

 

6.7 Conclusion 
1185BThe elements set out in this chapter are not standalone reforms but are essential enabling 
conditions for the effective operation of the proposed framework. The Panel has consistently 
identified that limitations in current arrangements arise not only from the design of environmental 
flow settings, but from fragmentation across planning, governance, risk allocation and system 
coordination. Addressing these constraints requires a shift to a genuinely whole-of-system 
approach, where water, energy, environmental and community considerations are managed in an 
integrated and transparent way. Without these enabling elements in place, the recommendations of 
this Review would be difficult to implement and unlikely to deliver enduring outcomes. Together, 
they provide the practical foundation required to support adaptive management, informed 
trade-offs and improved system performance over time. 
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7. 1666BFunding and Investment Framework 
 

1186BDelivering the reforms recommended by the Panel requires a coordinated, whole-of-system 
approach to funding and investment.  

1187BThe proposed reforms extend beyond environmental water delivery to include catchment 
management, First Nations and community programs and the governance functions needed to 
support coordination and implementation, accountability and adaptive management. These 
elements are interdependent and require sustained, long-term investment. 

1188BIn many cases, current funding arrangements, characterised by short-term programs, fragmented 
investment and reliance on discretionary government funding, are not aligned with the timeframes 
required for ecological recovery and system improvement. A new funding and investment framework 
is required to provide certainty and durability, supported by clear roles for governments and Snowy 
Hydro and mechanisms that enable transparent allocation and long-term investment in system 
outcomes. 

7.1 What requires funding 
1189BImproved outcomes depend on integrated investment across four key areas: 

• 366Benvironmental water delivery and science: flow management, operations, modelling, 
ecological monitoring, reporting and the scientific functions required to design, assess and 
adapt flow regimes over time 

• 367Bcatchment management and complementary measures: restoration, erosion control, 
habitat improvement and stewardship programs 

• 368BFirst Nations and community programs: cultural water initiatives, participation and capacity 
building 

• 369Bgovernance and system functions: independent decision-making (including dispute 
resolution and trade-off assessment), compliance, monitoring, reporting and periodic 
review. 

7.2 Current funding context 
1190BRecent Australian Government investment in the Upper Murrumbidgee has supported catchment 
works, monitoring and cross-jurisdictional collaboration. This funding, which expires in 2029, is 
program-based rather than embedded in an enduring framework. 

 1191BWhile Snowy Hydro has evolved from a publicly funded national infrastructure project to a 
commercial entity operating within a broader system of public value, funding arrangements that 
recognise both its use of public water resources and its contribution to system-wide outcomes need 
to be recognised. 
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1192BMore broadly, current funding arrangements for water management, monitoring and review are 
fragmented and subject to budget cycles, limiting long-term planning and continuity of delivery. 
These challenges are compounded by the cross-border nature of the system where funding, 
program design and delivery responsibilities are distributed across multiple jurisdictions without a 
consistent mechanism for coordination or alignment, resulting in little or no integration or 
consideration of the system as a whole. 

1193BAs identified in the SAG report, this has resulted in: 

• 370Bshort-term funding cycles that do not align with the long-term timeframes required for 
ecological restoration, risking the loss of benefits once funding ceases 

• 371Ba lack of durable, cross-jurisdictional commitment, with existing funding mechanisms 
unable to sustain system-wide outcomes over time.77F

78 

7.3 Stakeholder perspectives 
1194BStakeholder input consistently highlights that effective implementation depends on secure, 
long-term funding arrangements. Key themes include: 

• 372Bstrong support for investment in catchment and complementary measures, alongside flows 
• 373Bconcerns that short-term funding cycles undermine achieving environmental outcomes 
• 374Bexpectation that costs should be shared across governments and system beneficiaries 
• 375Bbroad support for Snowy Hydro contributing to environmental and community outcomes, 

reflecting its use of public water resources 
• 376Bcalls for dedicated funding for First Nations and community programs 
• 377Bneed for coordination of activities across and within jurisdictions. 

7.4 Funding challenges 
1195BThe Panel agrees that the shortcomings identified by stakeholders need to be taken into account in 
developing funding arrangements.  

1196BWhile sustained funding is required over a long timeframe, the intensity of investment is expected to 
change over time. Higher upfront investment in catchment repair and system restoration would likely 
be followed by reduced but ongoing funding for maintenance, monitoring and adaptive management 
as system condition improves. 

7.5 Principles for funding design 
1197BThe funding framework should: 

• 378Bprovide long-term certainty and continuity of funding 
• 379Balign funding with system outcomes, impacts and responsibilities 
• 380Bsupport shared but proportionate contributions across governments 

 
78 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel: 20. 
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• 381Bestablish an appropriate contribution from Snowy Hydro 
• 382Bensure funding allocation is transparent, well-governed and independently informed and 

directed to priority actions that deliver the greatest contribution to agreed prioritised system 
outcomes. Priorities should be based on scientific evidence and transparent criteria. Input 
should also be sought from community stakeholders and First Nations 

• 383Bsupport adaptive management by enabling funding to respond to new information and 
evolving system priorities 

• 384Brecognise both public benefit and user-pays principles, while operating within established 
water entitlement frameworks 

• 385Bsupport First Nations participation, community involvement and long-term stewardship 
• 386Bsupport delivery of effective operational arrangements measured against environmental, 

cultural and social outcomes rather than input-based or volumetric targets 
• 387Bensure participation in the new Deed framework has agreed financial and / capped in-kind 

contributions. 
• 388Bbe coordinated across jurisdictions. 

1198BIn practice, this may result in funding being distributed unevenly across jurisdictions, reflecting 
differences in catchment condition, opportunity for improvement and the actions required to 
achieve system-wide objectives. 

1199BFunding responsibilities should therefore reflect a combination of system benefits, impacts and 
shared stewardship responsibilities. 

7.6 Recommended funding approach 
1200BA hybrid funding model is proposed, combining government contributions, a defined contributory 
role for Snowy Hydro and enduring funding arrangements. 

1201BThe effectiveness of this funding model will depend on how funds are raised and how priorities are 
determined. Community and First Nations should inform investment priorities alongside scientific 
evidence, monitoring and evaluation information, to ensure funding decisions are evidence-based, 
transparent and locally informed. Future funding approaches need to consider cost, equity, 
ecological effectiveness and financial risk.  

1202BThe Panel considers that a beneficiary-pays approach provides the most appropriate basis for 
funding design, recognising that multiple parties derive value from the system and share an interest 
in improved outcomes. 

Indicative allocation of funding responsibilities 
• 389BGovernments: funding governance functions, coordination and co-investment in public 

good outcomes 
• 390BSnowy Hydro: financial contributions reflecting its role in system operations, outcomes and 

impact. 



 

137 
 

1203BThese arrangements support clarity of roles and improve transparency in how funding is applied 
across the system. They would operate under intergovernmental oversight, with governance 
arrangements to ensure accountability and alignment with agreed objectives. 

Funding architecture 
1204BFunding arrangements should support both long-term investment and ongoing system delivery. 

Governance 
1205BFunding arrangements should operate under the new Deed governance framework with appropriate 
oversight by senior officials to ensure transparency, accountability and alignment with system 
objectives. 

1206BFunds management may be implemented through one or more funding mechanisms or accounts to 
optimise program delivery.  

1207BFunding decisions and allocation of resources would remain the responsibility of governments 
under the new Deed arrangements, supported by senior officials, with independent oversight 
provided through the governance framework. 

Types of funding to be supported 
1208BFunding arrangements should support two interdependent categories of activity—ongoing and long-
term. Effective outcomes rely on ongoing system management supported by sustained investment 
in system condition and resilience. 

1209BOngoing system functions (operational funding) 

1210BThese include the core activities required to operate and manage the system on an ongoing basis, 
such as governance and coordination, environmental water planning and delivery, system 
operations and modelling, monitoring and reporting and compliance and assurance. These 
functions require stable, predictable funding to ensure continuity and accountability. 

1211BLong-term investment and system improvement 

1212BThese include activities that improve system condition and outcomes over time, such as catchment 
restoration and complementary measures, environmental outcomes beyond flow delivery, 
First Nations and community programs, scientific capability and adaptive management. These 
require flexible, longer-term investment directed to priority outcomes and adjusted as system needs 
evolve. 

Government contributions 
1213BThe Australian, NSW, Victoria and ACT governments should: 

• 391Bjointly fund core governance functions and coordination 
• 392Bproportionately invest in catchment, environmental and community programs. 

1214BThis reflects shared stewardship of water resources and shared system benefits. 
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1215BContributions from jurisdictions should reflect their role within the system and may take different 
forms, including financial contributions, provision of water or entitlements and targeted investment 
in catchment and system functions. Contributions are forward-looking and based on current and 
future system roles rather than historical funding arrangements. 

1216BExample: Funding additional flows 

1217BWithin a shared funding framework jurisdictional contributions may be structured in different forms, 
including direct financial contributions or targeted investments aligned to system priorities. 

1218BFor example, the ACT’s participation in an intergovernmental funding arrangement could include 
responsibility for supporting additional environmental flows in the Murrumbidgee River. This would 
reflect the ACT’s position within the catchment and provide a direct contribution to downstream 
system outcomes. 

1219BSuch arrangements are consistent with an outcome-based approach to funding allocation in which 
contributions are aligned to system needs and benefits rather than applied uniformly across 
jurisdictions. 

Snowy Hydro contribution and water-use pricing 
1220BSnowy Hydro should contribute to environmental costs associated with its operations. 
Contributions from Snowy Hydro are expected to be implemented through a combination of licence 
obligations, new Deed settings and, where required, supporting regulatory or contractual 
mechanisms rather than through direct statutory prescription. 

1221BThis model distinguishes between two distinct types of contribution: 

1. Annual water-use and system contribution (Snowy Hydro base contribution) 
1222BSnowy Hydro should make an annual payment, reflecting: 

• 393Bits access to and use of water resources 
• 394Bthe costs of system-level functions required to manage those resources. 

1223BThese contributions are not intended to represent payment for ownership of water resources (Snowy 
Hydro does not own the water), but rather to support the management, monitoring and improvement 
of system outcomes. 

1224BThese funds should be directed into a jointly governed intergovernmental funding mechanism or 
account, enabling coordinated contributions from governments and Snowy Hydro and supporting 
the delivery of shared system functions: 

• 395Bsystem management and coordination 
• 396Bcompliance and regulatory oversight 
• 397Bmonitoring, modelling and water management activities. 

1225BThe level of this contribution should be independently determined, including through application of 
pricing principles by the NSW Independent Pricing and Regulatory Tribunal (IPART) or an equivalent 
body, to ensure transparency, consistency and objectivity in the calculation. 
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2. Variable system contribution  
1226BThis contribution varies to reflect the scale and nature of system effects associated with Scheme 
operations, including their interaction with environmental water delivery and broader system 
performance. These funds should be directed to an enduring fund and applied to: 

• 398Bfunding complementary measures and catchment works 
• 399Bsupporting environmental water outcomes, including where additional water or offset 

actions are required to achieve agreed system objectives. 

1227BThese arrangements would operate at a system level and are not intended to attribute impacts to 
specific downstream users or activities. Existing water entitlement frameworks are not altered by 
these funding arrangements. 

Incentive-based design 
1228BThis structure does not assign responsibility for environmental impacts to a single party. Rather, it 
recognises that system outcomes are shaped by multiple factors and that contributions can 
appropriately vary to reflect the role, benefits and system effects associated with different 
participants. 

1229BThe variable contribution should also be designed to provide a clear incentive for improved system 
performance over time. 

1230BIn particular: 

• 400Bthe level of contribution would be expected to reduce over time as system performance 
improves and legacy impacts are addressed, including reduction where improved 
performance is demonstrated against agreed system outcomes 

• 401Badjustments should be informed by independent monitoring, audits and periodic reviews of 
system outcomes 

• 402Bthe framework should ensure that improved operational performance and reduced impacts 
are reflected in lower ongoing financial liability. 

Overall approach 
1231BTogether, these mechanisms: 

• 403Bintroduce clear, transparent and independently determined financial contributions 
• 404Bensure that Snowy Hydro contributes both to system management costs and the mitigation 

of its impacts 
• 405Bestablish a framework that supports long-term system outcomes, accountability and 

continuous improvement. 

1232BThe detailed design of both mechanisms requires further legal, regulatory and economic analysis, 
including consideration of Snowy Water Licence settings and shareholder arrangements. 

Enduring funding arrangements 
1233BTo support long-term stability and system-wide investment funding should be administered through 
an enduring fund, established as a central component of the governance framework. 
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1234BThe establishment and operation of funding arrangements may be supported through 
intergovernmental agreement or administrative mechanisms, with legislative change only required 
where existing powers are insufficient. 

1235BThe purpose of the fund is to: 

• 406Bpool contributions from governments and Snowy Hydro 
• 407Benable coordinated, cross-jurisdictional investment 
• 408Bensure funding is directed toward agreed system-level outcomes over appropriate 

ecological timeframes. 

7.7 Transitional funding arrangements 
1236BTransition to the new funding and investment framework should reflect legal, financial and 
operational constraints, as well as the time required to establish new governance, funding and 
planning arrangements across jurisdictions. 

1237BThis transition is based on a proportional and outcome-based approach to funding, rather than 
equal contributions across jurisdictions. 

Maintaining momentum through existing Australian Government investment 
1238BThe Panel recognises the importance of maintaining continuity of on-ground works, scientific 
investment and monitoring activities during the transition period. 

1239BTo support this, the Australian Government’s Restoring the Upper Murrumbidgee River Program 
should be extended for a further five years, providing: 

• 409Bcontinued investment in catchment restoration and complementary measures 
• 410Bsustained support for scientific research, monitoring and evaluation 
• 411Ban ongoing platform for cross-jurisdictional collaboration. 

1240BThis extension would ensure that progress in enhancing condition in the Upper Murrumbidgee River 
is not disrupted while new governance and joint funding mechanism are established. 

Phased introduction of joint government funding 
1241BDuring the initial transition period responsibility for funding should shift from predominantly 
Australian Government-led investment to a shared funding model, with proportionately increasing 
contributions from NSW, Victoria and the ACT. As the Deed is implemented, inclusive of new 
environmental and cultural outcomes being met, contributions are expected to reduce as system 
performance improves and legacy constraints are resolved. 

1242BThis should involve: 

• 412Bdevelopment of agreed system priorities and investment frameworks across jurisdictions 
• 413Balignment of funding cycles and contributions 
• 414Bprogressive introduction of joint contributions from the Australian, NSW, Victorian and ACT 

governments consistent with the principles set out in this chapter.  
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1243BContributions from jurisdictions are not expected to be equal and should reflect differences in 
system benefits, impacts, existing investments and responsibilities across the catchment. For 
example, Victoria’s responsibilities are for the Snowy River, not the Upper Murrumbidgee, and the 
East Gippsland CMA has done an effective job improving river outcomes through their past 
investments. 

1244BThis approach recognises that jurisdictions may require time to establish coordinated funding 
arrangements and budget processes, while ensuring a clear pathway to shared ownership and 
stewardship of the system. 

Front-loaded Snowy Hydro contribution with declining liability 
1245BThis approach reflects the need for higher initial investment to address legacy system impacts and 
constraints, followed by reduced contributions as system condition improves. 

1246BThe transition framework should also incorporate a front-loaded contribution from Snowy Hydro, 
reflecting: 

• 415Bthe current level of system impacts 
• 416Bthe need to fund early investment in system repair, offsets and complementary measures. 

1247BUnder this approach: 

• 417Binitial contributions, including the beneficiary-pays component (variable system 
contribution), would be set at a higher level during the early phase of the framework 

• 418Bthese funds would support priority actions to address legacy impacts, downstream effects 
and system constraints 

• 419Bcontributions would be expected to reduce where Snowy Hydro demonstrates improved 
performance against agreed system outcomes. 

1248BReductions in financial liability should be: 

• 420Blinked to measurable improvements in environmental and system outcomes 
• 421Binformed by independent monitoring, evaluation and reporting 
• 422Bsupported by the periodic audits and reviews recommended under the governance 

framework. 

1249BThis creates a clear incentive structure, encouraging Snowy Hydro to align operations with system 
objectives while ensuring that early investment is sufficient to support meaningful system 
improvement. 

Leveraging existing Snowy Hydro community investment programs 
1250BThe Panel also recognises that Snowy Hydro currently delivers a range of community grants, 
sponsorship and regional support programs in areas associated with its operations. 

1251BAs part of the transition to the new funding framework, there is an opportunity for governments to 
better coordinate existing investment programs and align them with system priorities, including in 
the Upper Murrumbidgee. This would help ensure that local communities within the system benefit 
more consistently from existing investment mechanisms. 
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1252BImproved coordination and alignment would: 

• 423Bprovide early, visible community benefits during the transition period 
• 424Bsupport local stewardship, participation and capacity building 
• 425Bcomplement broader funding arrangements by delivering targeted, place-based investment 

aligned with system priorities. 

1253BSnowy Hydro’s programs could, over time, be considered as part of this broader approach, including 
closer alignment with local community priorities and system-level outcomes. 

1254BThere should be clear alignment between these programs and the broader funding framework, 
including the prioritisation processes, governance arrangements and system-level outcomes. 

Sequencing and coordination 
1255BThe transition should be carefully sequenced to ensure that: 

• 426Bthe enduring fund mechanism is operational prior to full implementation of new funding 
flows 

• 427Bfunding, planning and monitoring functions are aligned at a system level 
• 428Bthat funding decisions are made within established governance and accountability 

frameworks rather than transitional arrangements. 

1256BThis sequencing will enable funding decisions to be made within a coherent governance and 
accountability framework, rather than through fragmented or transitional arrangements. 

Outcome of transition 
1257BThese transitional arrangements provide a pathway from the current system, characterised by 
fragmented, short-term and compensation-based funding, to a model defined by: 

• 429Bcoordinated, long-term and cross-jurisdictional investment 
• 430Btransparent and principles-based contributions, including from Snowy Hydro 
• 431Bcontributions structured on a proportional basis reflecting system roles, impacts and 

benefits 
• 432Bclear alignment between funding, governance and system-level outcomes. 

1258BThis staged approach ensures that reform is both implementable and aligned with long-term system 
objectives. 

Proposed funding transition 
1259BThe Panel proposes a staged transition to a new funding and investment framework that reflects the 
establishment of governance arrangements, the introduction of joint funding, and the progression 
toward a stable, long-term model. The transition pathway is indicative and may require adjustment 
in response to operational, institutional and funding constraints as arrangements are implemented. 

1260BThis transition is designed to: 

• 433Bmaintain continuity of investment during the establishment phase 
• 434Bprogressively introduce shared funding responsibility across governments 
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• 435Balign contributions with system-level outcomes and impacts over time, including through a 
declining impact-based contribution from Snowy Hydro. 

1261BImportantly, governments should give preference to an all-jurisdictions funding arrangement, 
involving the Australian, NSW, Victorian and the ACT governments. Funding commitments should 
be formalised through intergovernmental agreement and associated instruments, with clear 
obligations. 

1262BThis approach would: 

• 436Bsupport coordinated, system-wide investment across connected river systems 
• 437Bensure that both the Upper Murrumbidgee and the Snowy River systems benefit from a 

consistent funding framework 
• 438Bstrengthen shared stewardship and accountability across jurisdictional boundaries, 

consistent with the governance framework outlined in Chapter 5. 

1263BAn all-jurisdictional model provides the strongest basis for delivering integrated environmental, 
cultural and community outcomes at a system scale. 

9BTable 4: Stages of Proposed Transition 

Stage Timing Key characteristics Government role Snowy Hydro Limited role 
1. Stabilisation Years 0–2 Australian Government-

led funding while 
governance and funding 
mechanisms are 
established 

Australian Government 
provides the majority of 
funding to maintain 
system functions and 
continuity of investment 

Provides base contribution 
and a higher, front-loaded 
impact payment to support 
early system repair and 
offsets 

2. Transition Years 2–5 Joint funding 
commences; 
responsibility 
progressively shared 

NSW, Victoria and ACT 
begin contributing; 
Australian Government 
contribution tapers as 
shared funding 
increases 

Impact-based contribution 
declines progressively as 
system performance 
improves; base contribution 
remains stable 

3. Mature model Years 5+ Stable, coordinated 
funding model aligned 
to system-level priorities 

Governments contribute 
on a shared basis 
reflecting joint 
stewardship 

Contribution stabilises at a 
base level only, with impact 
payments reduced or no 
longer required 

7.8 Panel conclusions on funding 
1264BOverall, the proposed framework establishes a coordinated, system-wide approach to funding, 
aligned with governance and system outcomes. It supports shared but differentiated contributions, 
strengthens accountability and provides a flexible platform for long-term, adaptive investment. 
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1636BRecommendations 

1637BRecommendation 21 – Shared government funding  
1638BThe Australian, NSW, Victorian and ACT governments establish a shared funding model, including 
coordinated contributions to support system-level functions, planning and investment across the 
catchments. 
1639BThese contributions are to reflect system roles and responsibilities and may take different forms, 
including financial contributions, provision of water or entitlements, and targeted investment in 
catchment and system functions. Governments should establish enduring funding arrangements 
to: 

a. 1640Bsupport coordinated, cross-jurisdictional investment 
b. 1641Ballocate funding based on agreed system-level priorities. 

 
1642BFunding is to be allocated based on: 

a. 1643Bscientific evidence and monitoring 
b. 1644Bagreed system-level priorities 
c. 1645Binput from community and First Nations. 

1646BThe arrangement is to be transitional and staged, including interim measures to extend the 
Australian Government investments to ensure continuity (including the Restoring the Upper 
Murrumbidgee River Program and drought response). 

1647BRecommendation 22 – Snowy Hydro funding 
1648BConsistent with the beneficiary-pays principle, Snowy Hydro make an ongoing financial 
contribution to support environmental and system outcomes under the renewed Deed 
arrangement. 
1649BThis contribution: 

a. 1650Breflects its role in operating and influencing outcomes across the system 
b. 1651Bcontribute to the costs of environmental, catchment and system functions, coordinated 

by governments 
c. 1652Bprovide certainty over time 
d. 1653Binclude a base contribution and where appropriate, an additional contribution linked to 

system-level effects of operations. 
1654BThe level and structure of these contributions are to be determined through an independent 
pricing or regulatory process (such as IPART), to ensure transparency, consistency and 
objectivity. 
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8. 1667BImplementation Roadmap 
 

1265BThis chapter outlines a staged implementation pathway for transitioning from current arrangements 
to a coordinated, adaptive system for managing the Snowy Scheme. It sets out the sequencing of 
key decisions, institutional changes and operational reforms required to give effect to the Panel’s 
recommendations.  

1266BThe approach recognises the need to maintain system stability while enabling early action, and 
reflects the legal, technical and intergovernmental constraints that shape how reform can be 
delivered in practice. The roadmap provides a structured basis for governments to progress reform 
in a phased manner while ensuring full implementation over time. 

8.1 Implementation at a glance 
1267BImplementation of the Panel’s recommendations will proceed in three phases: 

• 439BPhase 1 (0–2 years): Establish the new Deed, governance arrangements and funding 
architecture, while maintaining continuity of existing programs and initiating early actions, 
including increasing the release of water from Tantangara Dam to an average annual target 
of 23% (68 GL equivalent) of average annual inflow. 

• 440BPhase 2 (2–5 years): Embed reforms through Snowy Water Licence amendments, 
operational funding arrangements, and implementation of the planning framework. 

• 441BPhase 3 (5+ years): Consolidate and operate a mature, adaptive system. 

1268BAction within the first 12 months is critical to initiate intergovernmental processes, stabilise funding, 
agree on a new environmental flow program delivered through both planned and adaptive 
environmental water (Chapter 4), commence Flow-MER monitoring, and begin technical design 
work. Implementation should be guided by a consistent set of principles (see Box 12) to support 
coordinated intergovernmental decision-making.  

1269BThe implementation pathway distinguishes between policy agreement, legal effect and operational 
delivery, recognising that these elements progress at different speeds but must remain aligned over 
time. 
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8.2 Implementation phases 
1270BImplementation proceeds through three staged but overlapping phases. While broadly sequential, 
elements may progress in parallel where supported by existing legal and institutional frameworks. 
In particular: 

• 442BPhase 1 focuses on in-principle agreement and early actions 
• 443BPhase 2 establishes binding arrangements and enforcement mechanisms 
• 444BPhase 3 supports ongoing system operation and refinement. 

Phase 1: Establishment (0–2 years)  
1271BPhase 1 focuses on establishing the institutional, legal and funding foundations for reform while 
ensuring continuity of existing programs and initiating priority actions. Key outcomes of Phase 1 are 
at Table 5. 

1272BImportantly, Phase 1 includes both foundational institutional changes and early delivery actions 
(including increasing the release of water from Tantangara Dam to an average annual target of 23% 
(68 GL equivalent) of average annual inflow), ensuring that environmental improvements (including 
Flow MER) can commence without waiting for full implementation of the framework. 

 

1. Immediate commencement is required  

Implementation should proceed as a deliberate transition to a more effective and sustainable system. 

2. Build on existing frameworks 

Reforms should use and adapt existing institutions, legislation and agreements wherever possible, avoiding unnecessary 
complexity or duplication. 

3. Sequence reform to manage risk 

Implementation should be staged, with early actions establishing core elements and more complex changes introduced 
progressively. Snowy 2.0 is a major project which brings additional capability that is critical to the NEM and important in 
the delivery of the Panel’s recommendations.  The sequencing of reform should be coordinated with the completion and 
commissioning of this project. 

4. Maintain system stability during transition 

Changes must ensure continuity of water delivery, environmental outcomes and energy system performance. 

5. Align actions with jurisdictional responsibilities 

Actions should be undertaken at the appropriate level, enabling early progress without requiring all elements to be agreed 
simultaneously. 

6. Enable adaptive implementation 

Implementation should adjust over time in response to improved information, system performance and changing 
conditions. 

Box 10: Implementation Principles 
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10BTable 5: Summary of Actions in Phase 1 

Outcome Key Actions 
Outcome 1: Establish a 
New Deed 
 

1. Agree to replace the existing Deed with a new Deed between the Australian, NSW, 
Victorian and ACT governments – Chapter 5 

2. Endorse system-level objectives to guide decision-making – Chapter 5 
3. Establish governance arrangements (Chapter 5) including:  

• 445Bdecision-making processes 
• 446Bindependent oversight 
• 447Bintergovernmental committee service delivery partner and 
• 448Badvisory groups. 

4. Agree on a new environmental flow program delivered through both planned and 
adaptive environmental water - Chapter 4. 

5. Establish processes for independent decision-making on trade-offs - Chapter 5 
6. Design the enduring funding framework, including contribution arrangements - 

Chapter 7 
7. Increase First Nations participation, including early resourcing to support 

engagement, advisory input and involvement in planning, monitoring and decision-
making - Chapter 6 

8. Australian Government develops a new Statement of Expectations for Snowy Hydro. 
 

Outcome 2: Continuity 
and enhancement  

 

9. 449BStabilise and continue existing funding, ensuring no disruption to catchment 
management, monitoring or First Nations initiatives including for: 

o 450Bthe Drought Operating Framework 
o 451Bthe ‘Restoring the Health of the Upper Murrumbidgee Program’  

10. 452BProvide immediate transitional funding to support actions in ‘Outcome 1’ (above) 
ahead of the new agreement  

11. 453BFund and commence deliver of the Flow MER in the Upper Murrumbidgee 
12. 454BCommission priority technical and feasibility work ensuring this does not delay or 

compromise the commencement of Option 5, including:  
• 455BTantangara Dam outlet 
• 456Bautomation and operational constraints 
• 457Bhydrological and ecological assessments 
• 458Bdevelopment of environmental water requirements for the Snowy River. 

Early monitoring and technical work will inform the initial development of the whole-of-

system planning framework which will be progressively formalised in Phase 2. 

Outcome 3: 
Realignment of the 
Snowy Licence  

13. 459BAmend Snowy Water Licence, including updated flow regimes, adaptive management 
provisions and enhanced reporting requirements.  

 

Phase 2: Transition (2–5 years) 
1273BPhase 2 focuses on translating the agreed framework into operational and compliance 
arrangements. By the end of this phase governance, funding, planning and regulatory systems 
should be functioning cohesively. Key outcomes of Phase 2 are at Table 6. 

1274BDuring this phase, policy settings agreed through the new Deed and other arrangements are 
translated into legally enforceable obligations through amendments to the Snowy Water Licence. 
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11BTable 6: Summary of Actions in Phase 2 

Outcome Key Actions 

Outcome 1: Embed the 

new Deed framework 

and governance 

arrangements 

 

1. 460BFinalise and implement the new Deed embedding agreed objectives, governance 

structures and funding commitments - Chapter 5. 

2. Operationalise governance and decision-making arrangements, including structured 

advisory input and independent oversight - Chapter 5. 

3. Fully implement the whole-of-system planning framework, including coordinated 

planning, advisory processes and decision support systems. 

Outcome 2: 

Operationalise 

funding, monitoring 

and adaptive 

management 

 

4. Establish and implement the enduring funding framework, transitioning from 

transitional funding arrangements in Phase 1 to full contributions from governments 

and Snowy Hydro- Chapter 7. 

5. Implement integrated monitoring, evaluation and reporting systems aligned to system 

objectives and performance indicators  

6. Embed adaptive management processes, enabling periodic adjustment of flow 

regimes based on monitoring outcomes, climatic variability and system performance.  

7. Progress targeted legislative and regulatory changes where required to support 

governance, compliance and funding functions. 

Outcome 3: 

Implement and 

operationalise the 

reformed Snowy Water 

Licence 

8. Amend and give effect to the redesigned Snowy Water Licence, including revised flow 

regimes, planning framework linkages and adaptive management provisions 

9. Operationalise environmental water delivery through the planning framework and 

licence settings, enabling flexible and system-responsive implementation over time. 

Phase 3: Consolidation (5+ years) 
1275BPhase 3 focuses on long-term system operation and continuous improvement. The emphasis is on 
maintaining system performance, refining settings over time and ensuring the framework remains 
effective, accountable and responsive to changing conditions. Key outcomes of Phase 3 are at 
Table 7. 

1276BThrough these processes the system evolves over time in response to changing environmental 
conditions, improved information and operational experience, ensuring it continues to deliver 
balanced, transparent and effective outcomes. 

12BTable 7: Summary of Actions in Phase 3 

Outcome Key Actions 

Outcome 1: Embedded 

Deed and governance 

framework 

1. 461BFull operation of the new Deed with governance, planning and decision-making 

processes embedded across jurisdictions 

2. 462BContinued operation of coordinated planning and advisory arrangements, 

supporting transparent and evidence-based decision-making. 
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Outcome 2: Stable 

funding, monitoring and 

adaptive management 

 

3. Stabilisation of the funding framework, reflecting long-term cost allocation 

principles and system responsibilities 

4. Ongoing operation of integrated monitoring, evaluation and reporting systems 

aligned with system objectives 

5. Continued application of adaptive management, with decisions informed by 

monitoring outcomes, scientific knowledge and operational experience 

6. Regular audit and review processes, including:  

o periodic independent audit (every five years) 

o longer-term system review (every ten years). 

Outcome 3: Ongoing 

optimisation of the 

Snowy Water Licence 

and system settings 

 

7. Continued refinement of the Snowy Water Licence, including flow regimes and 

adaptive management provisions in line with system performance and emerging 

evidence 

8. Progressive optimisation of system settings, including planning frameworks, 

operational rules and investment priorities. 

8.4 Role of the NSW Snowy Water Licence  
1277BThe Snowy Water Licence will remain the primary legal and operational instrument through which 
environmental flow obligations, system rules and compliance requirements are implemented. 

1278BThe new Deed establishes the policy framework, which is subsequently given legal effect through 
staged amendments to the Licence. 

1279BIn practice, key elements of the Panel’s recommendations, including flow regimes, adaptive 
management provisions, reporting obligations and aspects of the planning framework, will be 
reflected in Licence conditions and associated operating rules. 

1280BAmendments should be progressed through existing statutory processes in NSW. However, further 
detailed design work will be required following agreement by governments to determine the precise 
scope and content of amendments, including how the recommended framework is translated into 
legally enforceable provisions.  

8.5 Legal and institutional changes 
1281BThe Panel does not propose wholesale legislative reform. Any changes should be targeted and 
proportionate supporting the operation of the framework without creating new institutional 
complexity. 

1282BImplementation relies on coordinated use of several instruments: 

• 463BNew Deed: establishes objectives, governance and funding 
• 464BSnowy Water Licence: implements enforceable system rules 
• 465BLegislation: supports compliance, enforcement and alignment, including the Water Act 

2007 (Cth) and the Water Management Act 2000 (NSW) 
• 466BStatement of Expectations: sets the Government’s expectations of Snowy Hydro.  
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1283BThey perform distinct but complementary roles within the implementation framework, as 
summarised at Table 8. Further detailed investigation will be required to support implementation, 
including the design of each instrument and how the intergovernmental agreement will interact with 
existing legislative frameworks. 

13BTable 8: Summary of Legal and Institutional Changes 

Instrument Key changes Purpose in implementation 

framework 

New Deed   Replace the existing Deed with a new agreement 

incorporating: updated system objectives (Chapter 
5), governance framework, funding arrangements 

(Chapter 7), and participation of all jurisdictions 
(including ACT). 

Establishes the overarching policy 

framework, including system 
objectives, governance arrangements, 

roles and responsibilities, and funding 
principles. 

Snowy Water Licence 
(NSW) 

Amend to incorporate: updated AWOP 
requirements for planned and adaptive 

environmental flow regimes, adaptive 
environmental flow management provisions, 

reporting requirements, trade-off decision 
processes and relevant governance settings. 

Primary legal and operational 
instrument for implementation; 

translates policy settings into 
enforceable obligations and system 

rules. 

NSW Water 
Management Act 2000 

Targeted amendments may be required to: 
strengthen compliance and enforcement powers, 
support monitoring and reporting requirements, 

and clarify regulatory roles (e.g. NRAR, NRC). 

Enables effective compliance, 
enforcement and regulatory oversight 
of the Licence and associated 

obligations. 

Commonwealth Water 
Act 2007 

Minor or targeted amendments if required to: 
ensure alignment with Basin Plan arrangements 
and support integration with national water policy 

frameworks. 

Ensures consistency with national 
water reform frameworks and avoids 
conflict between system-level 

arrangements and Basin obligations. 

Snowy Hydro 

Corporatisation Acts 

Limited clarification to ensure that: Snowy Hydro’s 

financial contributions (base and impact-based) 
and environmental obligations are consistent with 

its statutory mandate and shareholder framework. 

Provides legal certainty that Snowy 

Hydro’s obligations under the new 
framework are compatible with its 

corporate and governance structure. 

Funding mechanisms 

(Trust and Special 
Account) 

Establish an enduring Trust and operational 

account through intergovernmental agreement 
and/or administrative mechanisms, with 

contributions from governments and Snowy Hydro. 

Enables coordinated, long-term 

funding, transparent allocation of 
resources, and delivery of system-wide 

environmental, cultural and 
community outcomes. 

Statement of 
Expectations  

Update the Statement of Expectations to reflect 
environmental, water and public benefit outcomes. 

Ensures Snowy Hydro’s priorities are 
aligned with broader environmental, 

water and public benefit expectations 

8.6 Summary of roles and responsibilities 
1284BEffective implementation of the Panel’s recommendations requires clear allocation of roles across 
governments, regulators, delivery entities and advisory bodies. These roles reflect the need to 
balance policy oversight, operational delivery, independent regulation and advisory input. 

1285BThe framework is designed to build on existing institutional responsibilities, while strengthening 
coordination, transparency and accountability. Governments retain responsibility for setting 
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system-level objectives and overseeing performance, while operational delivery remains with 
Snowy Hydro under the Snowy Water Licence. Regulatory and compliance functions are retained 
within NSW. 

1286BNew or enhanced functions include independent system oversight and more structured advisory 
input, including from experts, scientific bodies, community stakeholders and First Nations 
representatives. These functions are intended to support more transparent and evidence-based 
decision-making, particularly in relation to managing trade-offs between environmental, water 
security and energy system objectives. 

1287BRoles also evolve over time. In Phase 1, the focus is on establishing governance arrangements and 
clarifying responsibilities. In Phase 2, these roles become operational, with institutions actively 
supporting planning, funding and adaptive management processes. By Phase 3, responsibilities are 
embedded within a mature system of ongoing stewardship, review and continuous improvement. 

1288BThe table below summarises the key functions within the framework and the entities responsible for 
delivering them. 

14BTable 9: Summary of Key Functions and Recommended Responsibility 

Function Responsibility Key entities 
Objective setting and 
system stewardship 

Establish system-level objectives and oversee 
system performance 

Australian, NSW, Victorian, ACT 
governments 

Governance and decision-
making 

Set policy direction, assess trade-offs, 
resolve disputes 

Governments, supported by 
independent oversight (e.g. Snowy 
Water Commissioner) 
 

Independent Oversight Act as final decision-maker on trade-offs 

where resolution cannot be achieved through 
established governance arrangements. 

Snowy Water Commissioner (new 
function) 
 

Advisory input Provide scientific, community and First 
Nations advice to inform decisions 

Scientific agencies, individuals with 
relevant scientific expertise, 
community stakeholders, First 
Nations representatives 

Operational delivery Operate the scheme and implement water 
management decisions 

Snowy Hydro  

Licence administration Administer and enforce the Snowy Water 
Licence 

NSW Government 

 
Water manager 
 

Coordinate activities  MDBA (or equivalent) 

Monitoring and 
compliance 

Monitor system performance and enforce 
compliance 

NSW Government, NRAR (or 
equivalent) or CEWH 

System review Major independent system review (~10 years) Productivity Commission 
Regulation and 
compliance 

Day-to-day monitoring, enforcement of 
licence conditions 

NSW Government, NRAR 

Independent audit Periodic audit of system performance and 
compliance (~5 years) 

NRC (or equivalent), and equivalent in 
Victoria  

Implementation support Deliver programs, planning processes and 
complementary measures 

State and territory agencies 

System stewardship and 
adaptive management 

Ensure system evolves through review, 
feedback and adjustment 

Governments, supported by all 
entities above 
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8.7 Implementation considerations 
1289BThe Panel was cautioned by the SAG against abrupt reform, they support a phased, staged and 
scalable implementation pathway, recognising infrastructure lead times and system complexity. 78F

79  

1290BFirst Nations perspectives presented in the FNAG report align with this staged approach, 
acknowledging that current infrastructure limitations at Tantangara Dam prevent implementation of 
the highest ambition ecological flow regimes. At the same time, they emphasise that meaningful 
progress should continue during the interim period while planning, approvals and construction of 
necessary upgrades are underway. 79F

80 

1291B Implementation pathways should:  

• 467Bavoid further harm during transition periods  
• 468Ballow time for learning and adaptation  
• 469Bensure cultural and ecological recovery are pursued together, not sequentially 
• 470Bminimise impacts on energy reliability, security and price.  

1292BStrategic planning, feasibility studies and interim adaptive measures are recommended by the Panel 
as a means of avoiding irreversible loss while longer-term reforms are progressed.  

1293BImplementation of a flow regime that would support ecosystem recovery is feasible but requires 
deliberate planning, staged delivery and targeted infrastructure investment.   

Snowy 2.0 
1294BThe Panel recognises the role of Snowy 2.0 in supporting more flexible operation of the scheme and 
hence being able to modestly increase environmental water releases while minimising any impacts 
on the NEM.   

1295BSnowy 2.0 is a significant and complex engineering project.  The sequencing of reform actions need 
to be cognisant of these activities progressing in parallel and ensure they are coordinated and that 
implementation of the increased release of water from Tantangara Dam to an average annual target 
of 23% (68 GL equivalent) or a greater percentage of average annual inflow, is further adapted and 
refined after Snowy 2.0 is in service. 

Infrastructure upgrades 
1296BInfrastructure upgrades at Tantangara Dam are a necessary enabler of system-scale ecological 
recovery through larger channel clearing flows, while adaptive operational frameworks reduce risks 
and allow environmental outcomes to be maximised without compromising water security or energy 
reliability. A staged and scalable implementation pathway, supported by early planning for major 
capital works, provides a prudent and flexible approach to delivering the environmental objectives.  

 
79 Stakeholder Advisory Group (May 2026), Restoring the Upper Murrumbidgee, Improving Flows, Balancing Interests - Initial Report 
from the Stakeholder Advisory Group to the Independent Review Panel: 22. 
80 First Nations Advisory Group (April 2026), From Advisory to Custodianship – Cultural Recommendations to the Independent Review 
Panel. 
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1297BIndicative cost estimates of between $100 million and $300 million have been cited for upgrading 
the Tantangara Dam outlet by Snowy Hydro.80F

81  The Panel has not seen evidence confirming these 
estimates and understands that detailed technical investigations have not been undertaken. It is 
critical that investigations be undertaken to determine if there are alternative infrastructure options 
capable of achieving similar flow outcomes at lower cost or risk. 

1298BSimilarly, the Panel has not been provided with cost estimates for decommissioning Mowamba Weir. 
Notwithstanding this, improvements in the effectiveness of environmental water delivery, across 
environmental, community and First Nations outcomes, are likely to depend on progressing these 
types of infrastructure interventions. 

1299BUndertaking preparatory design and feasibility work does not commit governments to construction. 
Rather, it ensures that decisions about the scale and ambition of environmental flows are informed 
by robust technical, financial and operational information. Delaying this work increases the risk that 
opportunities for ecological recovery are missed, particularly given projected drying climate 
conditions and the likelihood of increasing system stress over time. 

8.8 Conclusion 
1300BThis staged approach enables governments to initiate environmental improvements early, while 
allowing for immediate commencement of many recommendations and ensuring more complex 
legal, funding and infrastructure decisions are supported by sufficient technical, financial and 
operational information.  

1301BCollectively, elements of this roadmap provide a practical and sequenced pathway for 
implementation, ensuring that steps to reform commence immediately, proceed in a coordinated 
manner and deliver the full intended outcomes over time. 

 

  

 
81 Snowy Hydro submission to Issues Consultation Report (2026). https://consult.dcceew.gov.au/swioid-independent-review/new-
survey/view/127 
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1668BGlossary 
1302BAcronyms 

1303BAEMO  Australian Energy Market Operator  

1304BAER   Australian Energy Regulator 

1305BANF  average natural flows 

1306BAWOP  Annual Water Operations Plan 

1307BCBA  Cost-benefit analysis 

1308BCEWH Commonwealth Environmental Water Holder 

1309BCPHR Conservation Programs, Heritage and Regulation 

1310BDCCEEW Department of Climate Change, Energy, the Environment and Water (Australian 
Government or NSW Government specified) 

1311BEGCMA East Gippsland Catchment Management Authority 

1312BEWRs  Environmental Water Requirements 

1313BFIRM   Framework for Integrated River Models 

1314BFNAG  First Nations Advisory Group  

1315BGL  giga litre 

1316BGWh  giga-watt hour 

1317BISP  Integrated System Plan (AEMO) 

1318BIPART  Independent Pricing and Regulatory Tribunal (NSW) 

1319BMDBA  Murray-Darling Basin Authority 

1320BMER  monitoring, evaluation and reporting framework 

1321BML  mega litre 

1322BMW  mega watt 

1323BMWh  mega-watt hour 

1324BNEM  National Electricity Market 

1325BNRAR  Natural Resources Access Regulator 

1326BNRC  Natural Resources Commission (NSW) 

1327BNWI  National Water Initiative 

1328BOECD  Organisation for Economic Co-operation and Development 

1329BRAR  Required Annual Release  

1330BRCG   intergovernmental Review Consultation Group 
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1331BSAC  Snowy Advisory Committee 

1332BSAG   Stakeholder Advisory Group  

1333BSMRIF  Snowy Montane Rivers Increased Flows 

1334BSRA  Snowy River Alliance 

1335BSTAG  Safety Technical Advisory Group  

1336BSWGOC Snowy Water Government Officials Committee 

1337BSWIOID Snowy Water Inquiry Outcomes Implementation (the Deed) 

1338BWAMC  Water Administration Ministerial Corporation (NSW)  

1339BWCLC  Water Consultation and Liaison Committee  

1340BWRP  Water Resource Plan 
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1669BAppendices 

Appendix A: SWIOID IRP Engagement Register 
1341BThis table includes engagements from the Panel to date, not including sessions with 
consultants procured to support the Review.  
 
1342BStakeholder/s  1343BPanel meeting date  
1344BSnowy Hydro Limited, Chief Operating Officer Rodger Whitby and Maia 
Schweizer    

1345B30 September 2025  

1346BCentre for Water Economics, Environment and Policy, Australian 
National University, Dr Paul Wyrwoll   

1347B30 September 2025  

1348BAustralian Rivers Restoration Centre, Dr Siwan Lovett   1349B30 September 2025  
1350BDeed Review First Nations Advisory Group Facilitator, Paul Knight   1351B30 September 2025  
1352BMurray-Darling Basin Authority   1353B1 October 2025  
1354BNew South Wales Irrigators Council, Tom O’Malley   1355B1 October 2025  
1356BSnowy Monaro Regional Council and Queanbeyan-Palerang Regional 
Council    

1357B1 October 2025  

1358BNew South Wales Department of Climate Change, Energy, the 
Environment and Water   

1359B1 October 2025  

1360BVictorian Department of Energy, the Environment and Climate Action   1361B1 October 2025  
1362BNational Electricity Market Review Secretariat – Commonwealth 
Department of Climate Change, Energy, the Environment and 
Water (Commonwealth DCCEEW)   

1363B1 October 2025  

1364BAustralian Energy Regulator   1365B1 October 2025  
1366BAustralian Capital Territory (ACT) Government, City and Environment 
Directorate   

1367B16 October 2025  

1368BUniversity of Canberra, Professor Fiona Dyer   1369B23 October 2025  
1370BSnowy Advisory Committee, Emeritus Professor John Rodger   1371B23 October 2025  
1372BAustralian National University researcher, Anna McGuire (on a jointly 
published paper with Professor Jaimie Pittock).   

1373B23 October 2025  

1374BACT and Region Catchment Management and Coordination Group   1375B23 October 2025  
1376BDeed Review Stakeholder Advisory Group   1377B11 November 2025  
1378BSnowy Hydro Limited, Chief Executive Officer, Dennis Barnes   1379B13 November 2025  
1380BDeed Review intergovernmental Review Consultation Group   1381B3 December 2025  
1382BDeed Review First Nations Advisory Group    1383B11 December 2025  
1384BCommonwealth Environmental Water Holder, Dr Simon Banks  1385B11 December 2025  
1386BCommonwealth DCCEEW National Water Policy, International and 
Engagement Branch, on the new National Water Agreement  

1387B21 January 2026  

1388BAustralian National University, Professor Jamie Pittock   1389B21 January 2026  
1390BACT and Region Catchment Management and Coordination Group 
Chair, Dr Maxine Cooper and Rinzin Lhamo    

1391B21 January 2026  

1392BSnowy Hydro Limited, Water Manager, James Pirozzi (Cooma, New 
South Wales)  

1393B22 January 2026  

1394BVictorian East Gippsland Catchment Management Authority   1395B4 February 2026  
1396BSnowy River Public Community Forum (Marlo, Victoria)  1397B4 February 2026  
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1342BStakeholder/s  1343BPanel meeting date  
1398BSnowy River Public Community Forum (Dalgety, New South Wales)  1399B5 February 2026  
1400BDeed Review intergovernmental Review Consultation Group   1401B26 February 2026  
1402BDeed Review Commonwealth Review Steering Committee   1403B2 March 2026  
1404BInspector General of Water Compliance, the Hon Troy Grant  1405B4 March 2026  
1406BMurray-Darling Basin Authority, Chief Executive Andrew McConville   1407B6 March 2026  
1408BDeed Review intergovernmental Review Consultation Group   1409B17 March 2026  
1410BNSW Natural Resources Commission, Executive Director Bryce Wilde  1411B18 March 2026  
1412BNSW Natural Resources Access Regulator, Chief Regulatory Officer 
Grant Barnes  

1413B18 March 2026  

1414BNSW Local Land Services, CEO Kate Lorimer-Ward  1415B8 April 2026  
1416BSnowy Hydro Limited, Chief Commercial Officer, Gordon Wymer 
and Chief Operating Officer, Maia Schwizer   

1417B15 April 2026  

1418BDeed Review intergovernmental Review Consultation Group  1419B22 April 2026  
1420BDeed Review First Nations Advisory Group Facilitator, Paul Knight  1421B21 April 2026  
1422BDeed Review First Nations Advisory Group   1423B23 April 2026  
1424BDeed Review intergovernmental Review Consultation Group  1425B12 May 2026  
1426BDeed Review intergovernmental Review Consultation Group  1427B28 May 2026  
1428BNSW DCCEEW – Conservation Programs, Heritage and Regulation  1429B2 June 2026  
1430BNSW DCCEEW – Water Group and Snowy Hydro Limited, Water 
Manager, James Pirozzi   

1431B2 June 2026  

1432BCommonwealth Environmental Water Holder 1433B2 June 2026 
1434BMurray-Darling Basin Authority, Chief Executive Andrew McConville  1435B3 June 2026  
1436BSnowy Hydro Limited, Chief Executive Officer, Dennis Barnes and Chief 
Operating Officer, Maia Schwizer   

1437B10 June 2026  

1438BAustralian Capital Territory (ACT) Government, City and Environment 
Directorate  

1439B10 June 2026  

1440BNational Electricity Market Review Panel Member, Philip Hirschhorn  1441B12 June 2026  
1442BAustralian Energy Market Operator (AEMO), Executive General Manager 
System Design, Nicola Falcon    

1443B12 June 2026  

1444BNSW Department of Climate Change, Energy, the Environment and 
Water    

1445B17 June 2026  

1446BVictorian Department of Energy, Environment and Climate Action  1447B17 June 2026  
1448BDeed Review Stakeholder Advisory Group 1449B23 June 2026 
1450BDeed Review Steering Committee 1451B24 June 2026 

1452BNSW engagement with the Panel was represented by the RCG members and support officer/s from DCCEEW Conservation 
Programs, Heritage and Regulation and DCCEEW Water Group 
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Appendix B: Assessment of governance arrangements 
against contemporary benchmarks 
1453BThis appendix provides the detailed analytical foundation for the governance conclusions and 
recommendations set out in Chapter 5. It presents a structured assessment of the Snowy Water 
Inquiry Outcomes Implementation Deed against three relevant and authoritative benchmarks:  

• 471Bthe OECD Principles on Water Governance  
• 472BAustralia’s national water reform framework, including the National Water Initiative and the 

direction of an emerging National Water Agreement 
• 473Bthe principles and expectations reflected in the Murray–Darling Basin Plan.  

1454BThe tables in this appendix are not included for completeness alone. They represent the evidence 
base underpinning the Panel’s judgement that the governance limitations associated with the 
current Deed are structural and systemic, rather than the result of implementation or 
administration. Each table identifies areas of alignment and misalignment, assesses the scale of 
governance gaps, and outlines the implications of those gaps for effective, accountable and 
adaptive management of Snowy water resources.  

1455BThe analyses in this appendix informed the development of the proposed governance framework 
and recommendations in Chapter 5. Readers seeking a detailed understanding of how current 
arrangements compare with contemporary governance standards are encouraged to refer to these 
tables.  
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Appendix B, Part 1 – Gap analysis against Basin Plan principles 

Framing observations 
1456BThe Murray–Darling Basin Plan provides the Australian Government’s statutory framework for basin-scale water management and reflects 
contemporary expectations regarding sustainability, adaptive management, transparency and accountability. Although the Deed predates the Basin 
Plan, the Deed significantly influences inflows to the Murray–Darling Basin and therefore operates alongside the Basin Plan. As such, the extent to 
which the Deed aligns with the principles and expectations of the Basin Plan is a relevant consideration in assessing whether existing governance 
arrangements remain fit for purpose.  

1457BThe assessment identifies areas of alignment as well as gaps where the Deed does not reflect the governance approach embodied in the Basin Plan 
and considers the implications of those gaps for effective basin-wide water management.  

1458BHowever, it is noted that the geographic scope of the Deed extends across areas that sit both within and outside the Murray–Darling Basin, and that 
this gap analysis is both a test against good practice and the Deed’s impact on the relevant part of the Basin. 

1459BThe following table outlines how the rating scores across Appendix B have been considered by the Panel. 

1460BRating 1461BDefinition 

1462BFundamental 1463BCore element of the framework is absent or directly inconsistent with Basin Plan / NWI principles. 

1464BMajor 1465BSubstantial misalignment affecting outcomes, system performance, or governance integrity. 

1466BModerate 1467BPartial alignment with clear weaknesses or gaps in implementation, clarity, or robustness. 

1468BMinor 1469BGenerally aligned, but with limited gaps in clarity, consistency, or completeness. 

1470BCompliant / Aligned 
(optional) 

1471BFully or largely consistent with Basin Plan/NWI expectations. 
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Principle  Basin Plan expectation  Position under the Snowy Water Inquiry Outcomes 

Implementation Deed  

Gap and implications of the gap  

Basin-scale, integrated water 

management  

Water resources are planned and 

managed at the scale of the 
hydrological basin, 

recognising connectivity between 
systems and cumulative downstream 
impacts.  

Governance under the Deed is structured around the 

signatory jurisdictions and operation of the Snowy 
Scheme, rather than basin-scale integration. The ACT has 

no formal governance role despite being directly affected 
by Upper Murrumbidgee flows.  

Major  

Fragmented decision-making limits 
integrated management and risks 

undermining downstream Basin 
Plan objectives.  

Environmentally sustainable 
level of take (ESLT)  

Water use and 
management operate within 

sustainable limits that protect key 
environmental assets and ecosystem 

functions.  

The Deed specifies fixed volumetric environmental 
releases based on historical assumptions. It does not 

explicitly reference ESLT concepts or Basin Plan 
sustainability objectives.  

Moderate  
The Deed provides limited assurance that 

releases remain environmentally sufficient 
under changing climatic and operational 

conditions, potentially constraining Basin 
Plan effectiveness.  

Clear 
environmental objectives and 

outcomes  

Environmental water is directed to 
achieve defined ecological objectives, 

supported by monitoring and 
evaluation.  

Environmental flows under the Deed are largely 
expressed as volumes, with limited articulation of 

ecological objectives or performance measures at the 
Deed level.  

Moderate   
Outcome-based accountability is weak, 

reducing the ability to demonstrate 
contribution to Basin Plan environmental 

outcomes.  

Adaptive management and 

responsiveness to change  

Basin-scale water management 

responds to new information, climatic 
variability and long-term change.  

The Deed does not embed adaptive management 

principles or structured review triggers. Changes rely 
on ad-hoc intergovernmental agreement.  

Major   

Governance is static and slow to respond, 
increasing the risk of maladaptive outcomes 

as climate pressures intensify.  

Transparency and 

accountability  

Decisions on water management 

and trade-offs are transparent and 
accountable to the public.  

Key decisions and trade-offs under the Deed occur 

through intergovernmental and operational processes 
with limited public visibility.  

Moderate   

Limited transparency weakens public 
confidence and reduces assurance that 
Snowy operations align with Basin Plan 

intent.  

Separation of roles and 
functions  

Policy-setting, operational 
management and regulation are 
clearly separated to avoid conflicts of 

interest.  

Snowy Hydro Limited retains discretion over operational 
decisions affecting environmental flows while also 
pursuing energy generation objectives.  

Major 
Structural role overlap creates conflicts of 
interest and weakens confidence in 
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Principle  Basin Plan expectation  Position under the Snowy Water Inquiry Outcomes 

Implementation Deed  

Gap and implications of the gap  

environmental water decisions in a Basin 

Plan context.  

Stakeholder and community 

engagement  

Communities are informed and 

engaged in water management 
decisions affecting Basin outcomes.  

The Deed contains no formal provisions for stakeholder 

or community engagement. Engagement occurs through 
external, discretionary processes.  

Moderate   

Absence of embedded engagement 
mechanisms reduces social licence and 

community confidence in Basin-related 
outcomes.  

Recognition of First Nations 
values and uses  

First Nations cultural values, 
knowledge and uses of water are 

recognised and supported within 
water management frameworks.  

The Deed contains no recognition of First Nations 
interests or role in governance, planning or review.  

Fundamental   
The Deed is misaligned with Basin Plan 

expectations and contemporary standards, 
creating legitimacy, equity and trust failures.  

Monitoring, evaluation and 
review  

Ongoing monitoring and periodic 
review support learning and 
continuous improvement.  

The Deed does not mandate a regular review cycle and 
was not substantively reviewed for more than 20 years 
after commencement.  

Major   
Lack of institutionalised review limits 
learning, delays response to emerging risks, 

and increases long-term governance failure.  

Explicit management 

of trade-offs  

Trade-offs between 

environmental, social and economic 
outcomes are explicitly assessed and 

justified.  

Trade-offs between environmental flows, energy 

generation and downstream reliability are implicit and 
managed operationally.  

Major   

Opaque trade-off management increases 
contestation and constrains 

balanced, basin-wide decision-making.  
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Appendix B, Part 2 – Gap analysis against NWI principles 

Framing observations 
1472BThe National Water Initiative establishes a nationally consistent framework for water governance based on:  

• 474Bclear roles and responsibilities  
• 475Bbasin-scale planning 
• 476Bexplicit environmental outcomes  
• 477Btransparency and accountability 
• 478Badaptive management under variability and climate change.  

1473BThe SWIOID, while innovative for its time, reflects a pre-NWI governance paradigm and has not evolved in step with nationally agreed reforms.   

1474BThis analysis focuses on material alignment and misalignment, not technical compliance, recognising that the Deed predates the NWI but the Panel 
is reviewing the Deed in a context where national consistency with NWI principles is a minimum benchmark.  

Principle  NWI expectation  Deed position  Gap & Implication  

Clear assignment of 

roles, risks and 
responsibilities  

NWI Clauses 6, 23, 52  

Governments clearly articulate who is responsible 

for water planning, allocation, 
regulation, operation and enforcement.  

Risks associated with variability and change are 
explicitly identified and allocated.  

  

Roles are partially defined but fragmented:   

Policy intent in the Deed  
Operational discretion with Snowy Hydro  

Regulation via NSW instruments  
No clear assignment of responsibility for ecological 

outcomes, as distinct from volumetric delivery  
Trade off risk (environment vs energy vs 

downstream users) is implicit, not allocated.  

Major 

The SWIOID does not meet the NWI 
standard for transparent role clarity or risk 

allocation.  
Accountability is diffuse.  

Disputes are structural rather than 
procedural.  

Basin scale, integrated 

water planning  
NWI Clauses 25–34  
  

Water is managed at the appropriate 

hydrological scale.  
Cross-jurisdictional impacts are addressed through 
inclusive governance arrangements.  

Governance is structured around 

jurisdictional signatories, it does not account for 
the Upper Murrumbidgee basin.  
ACT is excluded despite being hydrologically and 

socially affected.  
No basin-scale decision-making body exists.  

Major  

The SWIOID does not 
reflect basin-scale planning principles 
embedded in the NWI.  

Ongoing legitimacy and coordination 
failures.  
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Principle  NWI expectation  Deed position  Gap & Implication  

Structural misalignment between impacts 

and authority.  

Explicit provision for 

environmental and 
public benefit 

outcomes  
NWI Clauses 23, 35–40  

  

Environmental water outcomes must be:   

explicitly stated, planned, monitored and adapted 
over time.  

Environmental water is treated as a core 
entitlement, not residual.  

Environmental flows are expressed largely as fixed 

volumetric targets.  
Limited articulation of ecological objectives beyond 

flow volumes.  
No requirement for outcome-based ecological 

assessment.  

Moderate to major  

The SWIOID makes provision for 
environmental water but not in the manner 

envisaged by the NWI.  
Environmental performance cannot be 

robustly demonstrated.  
Adaptive improvement is constrained.  

Adaptation to 
variability and climate 

change  
NWI Clauses 4, 25, 47  

Planning frameworks must explicitly account for:   
climatic variability, long-term change and 

uncertainty.  
Adaptive mechanisms must be embedded, not ad 
hoc.  

No explicit climate adaptation framework.  
Fixed assumptions about hydrology and operating 

conditions.  
Reviews occur only by political agreement, not by 
design.  

Major 
The SWIOID is not climate-resilient by NWI 

standards.  
Governance becomes progressively less 
fit-for-purpose.  

Increased likelihood 
of crisis-driven intervention.  

Separation of 
policy, regulation and 

service delivery  
NWI Clauses 6, 52  

Clear institutional separation between:   
policy-setting, regulation and compliance and 

operational delivery.  
  

Snowy Hydro is:   
both the operational manager and the primary party 

managing timing trade-offs affecting environmental 
outcomes.  

No independent arbiter for conflicts.  

Major 
The SWIOID falls short of NWI institutional 

separation principles.  
Structural conflict of interest.  

Reduced confidence in environmental flow 
decisions.  

Transparency, data and 
water accounting  

NWI Clauses 71–87  

Timely, accessible and comparable water data.  
Transparent reporting of allocation decisions and 

outcomes.  

Reporting largely compliance-focused.  
Limited public visibility of decision 

rationales, trade-offs, ecological outcomes.  
Accessibility varies across instruments 
and jurisdictions.  

Major  
The SWIOID does not meet contemporary 

NWI transparency expectations.  
Reduced accountability.  
Diminished public trust.  

Monitoring, audit and 

review  
NWI Clauses 7, 10, 90–
92  

Regular monitoring and independent review of 

arrangements.  
Evidence-based adjustment over time.  
  

No mandatory review cycle in the Deed.  

First review initiated more than 20 years after 
commencement.  

Major 

The SWIOID is inconsistent with the NWI’s 
commitment to ongoing evaluation.  
Governance stagnation.  
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Principle  NWI expectation  Deed position  Gap & Implication  

Learning relies on external processes (licence 

review, ad-hoc inquiries).  

Delayed response to emerging risks.  

  

Indigenous interests 

and engagement  
NWI Clause 52  

Recognition of Indigenous peoples’ rights, interests, 

cultural values, economic aspirations related to 
water.  

Engagement embedded in governance, not 
discretionary.  

No mention of First Nations.  

No role in governance, planning or review.  
  

Fundamental.  

This is one of the most pronounced areas 
of non-alignment.  

Failure to meet nationally agreed reform 
commitments.  

Elevated legal, social and reputational 
risk.  

Managing trade-offs 
transparently  

NWI Preamble; 
Clauses 6, 23  

Governments explicitly manage and 
justify trade-offs between 

economic, environmental and social outcomes.  

Trade-offs are implicit and often opaque.  
Resolution occurs through negotiation or 

operational discretion rather than 
structured decision-making.  

 Major 
Persistent conflict.  

Diminished confidence in decisions that 
affect multiple interests.  
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Appendix B, Part 3 – Gap analysis against OECD Principles on Water Governance 

Framing observations 
1475BThe OECD Principles (2015) articulate 12 “must-do” principles across effectiveness, efficiency and trust and engagement.  

1476BIn OECD terms, the SWIOID remains a first-generation water governance instrument:  

• 479BStrong on intergovernmental certainty and legal enforceability.  
• 480BWeak on inclusivity, adaptability, transparency, basin-scale management and learning.  

Principle  OECD expectation  Deed position  Gap & Implication  

Principle 1: 

Clearly allocate and 
distinguish roles and 

responsibilities  
  

Roles for water policy, regulation, 

operational management and 
enforcement should be clearly 

defined and separated, with 
coordination mechanisms across 

responsible authorities.  
  

Roles are distributed across the 

Deed, the Snowy Water Licence, 
NSW regulatory agencies and Snowy 

Hydro Limited, but are not clearly 
separated. Snowy Hydro 

Limited retains substantial 
discretion over operational 

decisions that materially affect 
environmental outcomes, including 
the timing of environmental 

releases.  

Moderate 

Roles between policy (Deed), regulation (Licence), and operations 
(Snowy Hydro) are defined, but poorly integrated.  

No clear articulation of who is responsible for ecological outcomes, 
versus merely delivering volumes.  

No role for the ACT or First Nations despite material interests.  
The Deed does not clearly distinguish between policy direction, 

operational decision-making and trade-off management.   
This creates structural conflicts of interest, weakens accountability 
for environmental outcomes, and complicates dispute resolution 

where environmental and energy objectives diverge.  

Principle 2: Manage water 

at the appropriate scale  
  

Governance arrangements align with 

hydrological boundaries, with 
coordination across jurisdictions.  

  

Governance is organised around the 

Deed parties 
(Commonwealth, NSW and 

Victoria). The ACT has no formal role 
despite being directly affected by 

Upper Murrumbidgee flows.  
  

Major 

Governance is structured around jurisdictional boundaries, not the 
Upper Murrumbidgee catchment.  

The ACT is excluded from formal governance despite being 
directly impacted.  

No basin-level authority or joint decision-making mechanism 
exists.  

Exclusion of the ACT undermines legitimacy and constrains 
integrated catchment-scale management.  
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Principle  OECD expectation  Deed position  Gap & Implication  

Principle 3: Encourage 

policy coherence across 
sectors (water–energy–

climate)  
  

Water, environment, energy and 

climate policies are aligned to avoid 
conflicting objectives.  

  

The Deed predates key national 

water, climate and energy reforms. 
Interactions between environmental 

flows, energy security and climate 
adaptation are not systematically 

addressed.  
  

Moderate to major 

The Deed predates the Basin Plan, climate adaptation 
frameworks, net-zero energy policy.  

No mechanisms exist to systematically 
reconcile trade-offs between environmental water and energy 

security; instead, conflicts are managed case-by-case.   
Decisions involve unstructured trade-offs that risk inconsistency 
with broader national objectives.  

Principle 4: Adapt 
institutional capacity to 

the complexity of 
challenges  

  

Governance capacity is 
proportionate and responsive to 

changing water challenges.  
  

Institutional arrangements 
assume relatively static conditions 

and are not periodically tested for 
fitness for purpose.  

  

Major 
The Deed assumes fixed institutional capacity and hydrological 

conditions.  
No adaptive governance structures or resourcing mechanisms are 

embedded.  
Review and learning depend on external processes (licence 

reviews, ad hoc inquiries) rather than the Deed itself.   
Governance capacity may degrade over time. This limits 

effectiveness and increases reliance on external 
or crisis-driven intervention.  

Principle 5: 
Produce, update and 
share water-related data  

  

Timely, consistent 
and policy-relevant data 
supports decision-making and 

accountability.  
  

Information is produced mainly 
through licence compliance and 
operational reporting. The Deed 

does not require integrated reporting 
on outcomes or decision rationales.  

  

 Moderate 
Data production exists through licence reporting and AWOPs.  
However, the Deed does not require outcome-based ecological 

monitoring and does not mandate public reporting of ecological 
effectiveness.  

Information is compliance-focused, not decision support focused.  
Transparency is limited. This constrains adaptive management and 

informed engagement by communities and First Nations.  

Principle 6: Mobilise water 

finance efficiently and 
transparently  

  

Governance arrangements clarify 

financial responsibilities and 
support efficient allocation of 

resources.  
  

The Deed specifies water volumes 

but does not 
address long-term financing of 

environmental outcomes or 
adaptive management.  

Moderate  

The Deed allocates water but is largely silent on long-term financing 
of river recovery and cost-sharing arrangements for adaptive 

measures.  
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Principle  OECD expectation  Deed position  Gap & Implication  

  Economic risks are implicitly borne by Snowy Hydro and 

downstream users without transparent allocation rules.  
Financial responsibilities and risk allocation are unclear. This may 

constrain reform and discourage investment in improved 
outcomes.  

Principle 7: Ensure 
regulatory frameworks are 

effectively implemented  
  

Regulatory frameworks deliver 
agreed outcomes in the public 

interest and are enforceable.  
  

Enforcement occurs primarily 
through NSW licensing regimes 

rather than through the Deed itself. 
Performance consequences are 
limited.  

  

Moderate 
Strong regulatory enforcement exists via the NSW licence.  

However, the strategic instrument (the Deed) itself lacks 
compliance mechanisms and performance standards and 
consequence frameworks for failure to meet ecological objectives.  

Strategic objectives may not translate into outcomes. Performance 
failures may persist without timely correction.  

Principle 8: Promote 
innovative and adaptive 

governance practices  
  

Governance systems support 
learning, innovation and adaptation 

over time.  
  

The Deed relies on fixed volumetric 
targets and does not embed 

adaptive management 
arrangements.  

  

Major 
No formal adaptive management, experimentation or learning 

loops are embedded.  
Innovation has occurred later through licence protocols, not Deed 

reform.  
Governance is slow to respond to changing conditions, increasing 

the risk of maladaptive outcomes.  

Principle 9: Mainstream 

integrity and transparency  
  

Transparency and integrity 

underpin decision-making and 
public confidence.  

  

Decisions are largely made through 

intergovernmental and operational 
processes with limited public 

visibility.  
  

Major 

Decision-making occurs largely through intergovernmental 
negotiation, not transparent public processes.  

No public accountability framework for trade-offs between 
environment, energy and consumptive use exists in the Deed.  
Limited transparency weakens trust and heightens the risk of 

stakeholder contestation.  

Principle 10: Stakeholder 

engagement  
  

Stakeholders, including Indigenous 

peoples, are meaningfully engaged 
in governance.  

  

The Deed contains no provisions for 

stakeholder or First Nations 
participation. Engagement occurs 

only through discretionary 
processes.  

 Major 

The Deed contains no stakeholder engagement requirements.  
First Nations are absent.  

Community involvement occurs only through discretionary reviews 
and consultations, not as a governance right.  
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Principle  OECD expectation  Deed position  Gap & Implication  

  Governance lacks contemporary legitimacy and does not reflect 

enduring cultural and social interests.  

Principle 11: 

Manage trade-offs across 
users and generations  

  

Governance frameworks 

explicitly identify and 
manage trade-offs.  

  

Trade-offs between environmental 

flows, energy generation and 
downstream users are implicit and 

managed operationally.  
  

Major 

Trade-offs are implicit but generally unmanaged due to the rigid 
“set-and-forget” volumetric targets.  

No structured framework exists within the Deed to balance 
environmental outcomes, downstream reliability and energy 

security.  
Modern structured-decision-making is external to the Deed.  
Trade-offs are opaque. This increases conflict and limits 

balanced, long-term decision-making.  

Principle 12: 
Monitoring, evaluation and 
learning  

  

Regular monitoring and 
review supports learning and 
adaptation.  

  

The Deed does not mandate 
periodic review and was not 
reviewed for more than 20 years.  

  

 Major 
The Deed lacks periodic review requirements, performance 
indicators, and adaptive amendment pathways.  

Learning has depended on external political triggers, not 
governance design.  

Governance stagnation occurs. Emerging risks may remain 
unaddressed until crisis intervention is required.  
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Appendix B, Part 4 – Future-proofing Deed reform against a potential 
National Water Agreement transition 
1477BAustralia’s intergovernmental water governance framework is undergoing a deliberate transition 
from the 2004 NWI to a renewed National Water Agreement (NWA). This transition reflects a 
shared recognition by all governments that, while the NWI provided a strong foundation for water 
reform, contemporary challenges now require more adaptive, inclusive and trust-based 
governance arrangements. 

1478BThe emerging NWA strengthens and modernises national expectations in key areas, including:  

• 481Bclimate-resilient water management  
• 482Bmeaningful First Nations participation in water governance 
• 483Bclearer accountability for environmental outcomes  
• 484Btransparency to rebuild public trust in water decision-making.  

1479BWithin this national context, the Panel considers it both timely and necessary that long-standing 
intergovernmental arrangements such as the Deed be assessed and re-designed for consistency 
with the NWA. 

1480BThe Panel’s analysis demonstrates that, in its current form, the Deed is no longer aligned with 
nationally agreed water-governance principles, including those embedded in both the NWI and 
the emerging NWA. This misalignment has become increasingly pronounced as national policy 
has evolved.  

1481BImportantly, this divergence is structural rather than administrative. It cannot be resolved through 
minor amendments or improved cooperation but requires substantive reform of the underlying 
governance framework.  

1482BThe Panel considers that reform of the SWIOID should be understood not as a departure from 
national water policy, but as a necessary step in giving effect to it.  

1483BA replacement intergovernmental arrangement for the Snowy–Upper Murrumbidgee system 
would:  

• 485Balign Snowy governance with the principles, expectations and language of the NWA  
• 486Brestore coherence between Snowy governance and other nationally significant water 

regimes  
• 487Bensure that the Snowy Scheme, as a nationally important water and energy asset, is 

governed to standards consistent with contemporary practice.  

1484BIn this regard, Deed reform should be viewed as part of the NWA transition, rather than a bespoke 
or exceptional process.  

1485BIn conceptual terms, the governance redesign recommended by the Panel gives practical effect 
to the direction of the NWA by:  

• 488Bembedding climate resilience, through adaptive management and scheduled review 
cycles  
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• 489Bstrengthening First Nations water governance, moving from consultation to structured 
participation  

• 490Bclarifying roles and accountabilities, particularly where environmental objectives 
intersect with energy operations  

• 491Bimproving transparency and trust, through explicit documentation of trade-offs and 
independent audit 

• 492Baligning governance with hydrology, through the inclusion of the ACT  
• 493BIndependent monitoring, audit and regular review, all publicly reported.  

1486BThese elements are not additions to national water reform; they are expressions of it, tailored to 
the specific context of the Snowy Scheme.  

1487BThe Panel considers that retaining the Deed in its current form would create an increasing 
governance anomaly as the NWA is implemented across jurisdictions.  

1488BSpecifically, failure to reform would risk:  

• 494Bentrenching arrangements that are inconsistent with nationally agreed principles  
• 495Bundermining confidence in the application of the NWA to large, complex systems  
• 496Bperpetuating governance gaps relating to climate change, transparency and First Nations 

inclusion  
• 497Bincreasing the likelihood of future, more disruptive intervention driven by crisis rather 

than design.  

1489BIn this context, non-reform carries greater long-term risk than reform.  
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Appendix B, Part 5 – Panel conclusions: governance reform is 
necessary 
1490BTaken together, Tables 1, 2 and 3 demonstrate that the governance limitations of the Deed are 
systemic and structural, rather than isolated or technical.   

1491BAcross international best practice (OECD Principles on Water Governance), nationally agreed 
reform commitments (National Water Initiative and emerging National Water Agreement), and 
statutory basin-scale expectations under the Basin Plan, the Deed is consistently characterised 
by misalignment with contemporary governance standards.   

1492BThe most significant gaps relate to:  

• 498Bcatchment or system-scale governance 
• 499Bclarity and separation of roles 
• 500Badaptive management 
• 501Btransparency of trade-offs 
• 502Bscheduled review and learning 
• 503Bformal recognition of First Nations interests.   

1493BWhile the Deed has delivered important volumetric outcomes, particularly in its early years, its 
static and jurisdiction-centred design limits its capacity to respond to climate change, increasing 
system complexity and heightened expectations of legitimacy and accountability. Collectively, 
the analyses indicate that incremental adjustment is unlikely to address these gaps and that 
structural reform is required to realign Snowy governance with modern Australian and 
international water-management frameworks.  

1494BThe Panel concludes that reform of the Snowy Water Inquiry Outcomes Implementation Deed is 
both justified and necessary in the context of Australia’s transition to a new National Water 
Agreement.  

1495BA replacement intergovernmental arrangement, designed to reflect NWI/NWA principles, the 
Basin Plan principles and OECD best practice, would reintegrate Snowy governance into the 
national water reform framework and optimise its management in a period of climatic, social and 
energy-system change.  

1496BViewed through this lens, Deed reform is not an outlier, but a critical component of maintaining 
national consistency, legitimacy and confidence in Australia’s water governance. 
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Appendix C: Compensation and system risk framework 
design steps 
Implementation of the compensation and system risk framework requires the coordinated design 
of the operating envelope, trigger mechanisms, valuation methodology and institutional roles. 
These elements should be established as part of the broader governance and operational 
framework. The framework shifts from a compensation-based model under the current Snowy 
Compensation Deed to a structured risk-sharing approach, where predefined rules govern how 
system variation is managed.  

Establish the operating envelope 
A defined operating envelope should be established to set the bounds of normal system 
operation within which Snowy Hydro Limited delivers agreed environmental, water and energy 
outcomes without financial adjustment.  

The envelope should:  

• articulate outcome-based ranges for environmental water delivery, including timing, 
variability and reliability  

• define acceptable operational flexibility for energy generation and water management  
• include tolerance thresholds distinguishing normal variation from material deviation  
• identify and define limited exception conditions, including extreme hydrological and 

energy system events.  

The envelope should support adaptive management and replace reliance on fixed, volume-based 
rules.  

Define trigger and escalation mechanisms 
A structured trigger framework should be established to determine when system performance 
falls outside the operating envelope.  

Triggers should distinguish between:  

• government-directed actions outside the envelope 
• operational non-performance within the envelope.  

Further, the triggers should provide:  

• objective criteria for assessing whether outcomes are within or outside defined limits  
• tiered thresholds distinguishing minor variation from material deviation  
• clear attribution of cause (e.g. government direction or operational non-performance)  

This enables consistent, rules-based escalation, avoiding case-by-case negotiation.  
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Develop the valuation methodology 

A pre-defined valuation methodology should be established to apply where actions or 
outcomes fall outside the operating envelope.  

The methodology should:  

• 504Breflect the forward-looking marginal opportunity cost of foregone electricity generation 
associated with water use 

• operate through a transparent, formula-based approach, applied consistently across all 
events  

• 1499Bbe capable of responding to changing hydrological and energy demand. 

The methodology should provide, at a minimum, for:  

• Forecast-based valuation  
Payments or penalties should be determined using the expected market value of 
electricity associated with the relevant water, including:  

o expected generation volumes  
o forecast electricity prices  
o system efficiency and storage impacts.  

• 505BOpportunity cost of timing  
The methodology should account for the value of deferring or accelerating water use, 
recognising that water stored has an option value for future generation.  

• 1500BDefined calculation parameters  
1501BInputs to the formula (e.g. pricing references, modelling assumptions, time horizons) 
should be specified in advance to ensure consistency and reduce discretion at the point 
of application. To the extent possible, the parameters should be independently 
sourced, including from AEMO or the ASX, or verifiable data including reservoir levels. 

• Symmetric application  
The same valuation framework should apply:  

o where governments request actions outside the envelope (resulting in payment), 
and  

o where Snowy Hydro fails to meet agreed obligations (resulting in penalty).  
• Independent oversight and periodic review  

The methodology should be set and periodically reviewed by an independent body (such 
as an economic regulator) to:  

o maintain alignment with market conditions  
o ensure credibility and transparency over time.  

This approach replaces ad hoc compensation with a rules-based mechanism, where financial 
outcomes are determined by a known formula rather than negotiated case-by-case.   
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Define institutional roles 
Responsibilities for applying the framework should be clearly allocated to ensure independence 
and accountability.  

This should include:  

• governments defining the operating envelope and policy parameters  
• an independent decision-making function determining whether triggers are met should 

there be a dispute  
• an economic regulator responsible for establishing or reviewing valuation methods  
• Snowy Hydro operating within the envelope and subject to outcomes  
• independent audit and assurance of performance and application.  

Separation of roles is essential to avoid conflicts between operational, commercial and public 
interest functions.  

Establish financial flows and reinvestment mechanisms 

Arrangements should be established to manage payments and penalties arising from the 
framework.  

This should include:  

• mechanisms for calculating and processing financial flows  
• establishment of a dedicated fund or account (see Funding Chapter 7)  
• 1502Bdefined principles for reinvestment in environmental outcomes and system 

improvements. 

This ensures that financial outcomes support system objectives over time.  

Transition from current compensation arrangements 
Implementation of the new framework should include removal or replacement of existing 
compensation provisions (Snowy Compensation Deed) linked to licence amendment, ensuring 
that establishment of the revised governance and operating framework is not contingent on 
compensation. Transition to the new framework should be undertaken as part of the broader 
reform package and not incur compensation from NSW while transitioning.  

This should include:  

• removal or replacement of existing compensation provisions (under the Snowy 
Compensation Deed) linked to licence change  

• time-limited transitional arrangements to support adjustment where required  
• alignment of compensation settings with the new operating and governance framework.  

The transition should enable reform without perpetuating legacy constraints.  
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Monitoring and review 
The framework should be subject to ongoing monitoring and periodic review, aligned with broader 
governance processes.  

This should include:  

• assessment of system performance against the operating envelope  
• periodic review of valuation methods  
• refinement of thresholds and triggers over time.  

This supports continuous improvement and adaptive system management. 
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