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Executive Summary

East Gippsland Conservation Management Network welcomes the opportunity to provide this
submission to the Independent Review of the Snowy Water Inquiry Outcomes Implementation Deed
(the Deed). As an organisation dedicated to protecting and restoring waterway and terrestrial
environments across eastern Victoria, we recognise the Deed’s significance for both river systems it
governs, and for the integrity of connected alpine-to-coastal ecosystems influenced by the Snowy
Scheme and its broader Murray—Darling Basin interactions.

The submission is structured to reflect the Deed’s cross-jurisdictional design, its application to two
distinct river systems, and the Review’s implementation challenge: Part A addresses the Upper
Murrumbidgee (Sections 1-5), Part B addresses the Snowy River (Sections 6-10), and Part C sets out
the governance, legal, compliance and accountability reforms needed to ensure any flow reforms are
lawful, auditable and durable (Sections 11-13).

The evidence is unequivocal: the Deed is failing both river systems through the same structural
deficiencies—inadequate water volumes, lack of transparency and enforceability, institutional
complexity, and the absence of scheduled review mechanisms; issues explicitly acknowledged in the
Independent Review Panel’s Review Issues Analysis (Independent Review Panel, 2025). To ensure the
Review’s recommendations are implementable (and not merely aspirational), this submission
includes a preliminary legal analysis of the interlocking governance architecture (Section 12) and a
comprehensive governance reform framework (Section 13).

Section 12 concludes that materially stronger ecological outcomes will only be achievable through
coordinated, vertically integrated reform across three instruments: (i) amendments to the Deed that
establish enforceable, reviewable environmental objectives; (ii) corresponding amendments to the
NSW Snowy Water Licence to translate those objectives into operative, auditable obligations
supported by transparent water accounting; and (iii) where necessary, consequential amendments to
the Snowy Hydro Corporatisation Act 1997 (NSW) to remove statutory constraints (including
ratchet/linkage provisions) so the Licence can lawfully implement strengthened environmental
commitments. Without this alignment, higher environmental flow targets and compliance reforms risk
remaining aspirational, being incapable of full implementation or effective enforcement in practice.

Part A: The Upper Murrumbidgee River (Sections 1-5).

McGuire and Pittock (2025) found that environmental releases were below the 27 GL target in 67% of
years, with the average annual release only 18.9 GL (70% of target). Governance arrangements
evaluated against OECD Principles on Water Governance are performing poorly across effectiveness,
efficiency, and trust dimensions. Part A of this submission addresses five critical areas:

1. First Nations Engagement: First Nations peoples are not mentioned in the Deed despite
their cultural connection to rivers. We recommend establishing enabling frameworks for First
Nations participation in governance and water rights, with specific arrangements to be
determined by First Nations communities through their own self-determination processes,
consistent with Closing the Gap and UNDRIP principles.

2. Waterway Health: The current condition of the Upper Murrumbidgee River is unacceptable,
with approximately 93% of annual flow diverted at Tantangara Dam. We recommend
increasing environmental releases to 87 GL annually by 2030 (30% of ANF), upgrading
release infrastructure up to 5 GL/day capacity (subject to modelling confirmation), and
implementing carryover provisions as adaptive parameters subject to ecological monitoring.
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3. Biodiversity Protection: The endangered Macquarie Perch and other threatened species
require urgent protection through SMART, species-specific targets based on peer-reviewed
flow—ecology relationships, including maintaining the 91.5 km recruitment reach and
achieving detectable Trout Cod presence within 5 years.

4. Climate Resilience: This section frames the recurrent failure to deliver adequate
environmental flows as not merely a biodiversity concern but a climate adaptation failure.
With experts projecting climate change is likely to bring longer drought periods and reduced
river flows, the continued under-delivery of environmental releases becomes a
maladaptation. Existing arrangements erode resilience, compound heat and water-quality
risks, and hardwire ecological decline into a hotter, more variable future. Peer-reviewed
evidence demonstrates adaptive management substantially outperforms antiquated ‘set and
forget’ approaches. We recommend best-practice adaptive climate triggers, mandatory 10-
year reviews aligned with the 2026 Basin Plan, and a secure 10 GL drought reserve
specifically for cease-to-flow prevention.

5. Governance Reform: Current governance arrangements are complex and lack transparency,
with no particular arrangements to review compliance. We recommend ACT inclusion as
formal party by 2027, independent annual compliance audits, real-time public reporting
dashboards, and enforceable penalties for non-compliance.

Part B: The Snowy River (Sections 6-10)

Bender et al.’s (2022) peer-reviewed analysis documents that the 212 GL/year target (21% MANF) has
rarely been achieved over 20 years, with government reporting indicating that all five environmental
objectives are “largely considered to have been not achieved.” Arthur Rylah Institute monitoring
reveals native fish populations on extinction trajectories, with Australian bass and estuary perch
showing no successful recruitment since the late 1980s. Most of the environmental actions
recommended here are modest in cost. They are predominantly administrative, governance, and
compliance reforms requiring minimal capital outlay - particularly when set against the continually
escalating cost of Snowy 2.0. Yet these low-capital measures can deliver disproportionate, durable
improvements in river health.

Part B addresses five critical areas:

6. First Nations Engagement: Three Traditional Owner groups — Ngarigo, Bidawal, and
Gunaikurnai/Krauatungalung — maintain cultural connections to the Snowy River system, with
archaeological evidence demonstrating Aboriginal occupation for over 20,000 years. Yet the
2002 Deed contains no mention of Aboriginal peoples or their water interests. We
recommend establishing a mechanism for meaningful First Nations participation (co-
designed, properly resourced) in Snowy River governance, a Traditional Owner-led Cultural
Water Assessment, cultural flow provisions in annual watering plans, and Free, Prior and
Informed Consent consistent with UNDRIP Articles 25-26.

7. Environmental Flow Delivery: Closed-loop/off-river pumped hydro (beyond Snowy 2.0)
reduces the opportunity cost of environmental releases, strengthening the case for higher,
enforceable flows. Consistent with the original ecological advice (%28% MANF), we
recommend a staged uplift to 294 GL/year by 2030, delivered as enforceable Snowy Water
Licence minima supported by deficit carryover and penalties for non-delivery. We further
recommend mandated geomorphic flushing flows (210,000-12,000 ML/day) at least twice
per decade, and removal of Mowamba Weir as a high-return, cost-saving measure to restore
upper-catchment-to-coast connectivity and flow function.
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8.

10.

Biodiversity Protection: Australian bass have had no natural recruitment since 1987; River
blackfish are listed as an endangered population; whilst estuary perch show minimal
population response to current flow settings (Arthur Rylah Institute, 2025). These are not
stable “low abundance” outcomes, they are extinction trajectories. In accordance with
expert advice, we recommend passage-enabling flows at Pinch Falls for adult Australian
bass, expressed at the McKillops Bridge gauge, of ~10,370 ML/day (juveniles ~13,350
ML/day), a comprehensive Flow-MER aligned monitoring program, and an Endangered
Ecological Community Recovery Plan integrating SWIOID targets with NSW Fisheries
Management Act obligations.

Cross-Border Biodiversity Protection: The NSW Endangered Ecological Community listing
for the Snowy River aquatic community is explicitly confined to NSW, creating a material
governance discontinuity where ecological community-level legal recognition stops at the
state border but ecological impacts do not. We recommend the Panel call on Victoria to
prepare and lodge a nomination to list a “Lower Snowy River Aquatic Ecological Community”
as a threatened community under the FFG Act by 30 June 2027, creating the legislative driver
for basin-wide recovery actions.

Climate Resilience: The Deed contains no provisions for climate change adaptation, despite
projections of 15-80% snowpack decline by 2030 (CSIRO & BoM, 2024) and runoff
reductions of up to 23% by 2070 (Zhang et al., 2024). The 2019-20 Black Summer bushfires
burnt 56% of East Gippsland, devastating water quality and fish populations across Snowy
River tributaries. We recommend climate-adaptive flow provisions with mandatory 5-yearly
recalibration, bushfire response protocols, climate refugia management, and explicit
safeguards governing the interaction between Snowy 2.0 operations, biosecurity safeguards
and environmental flow delivery.

Part C: Governance and Accountability — The Case for Holistic Structural Reform (Sections 11-13)
Part C provides the analytical and legal foundation for the reforms recommended in Parts A and B,
addressing three dimensions that the Panel must confront if its recommendations are to be more than
aspirational:

11.

12.

Balancing Competing Interests - The Asymmetry of Irreversibility: While acknowledging
legitimate energy, irrigation and economic interests, this section demonstrates a fundamental
asymmetry: water allocations and productivity can be adjusted over time, but species
extinctions and ecosystem collapse are irreversible. It applies quasi-option value—the value
of retaining future choice under uncertainty where irreversible harm is possible—supporting
an “irreversibility premium?” in favour of precautionary flow protection while evidence
accumulates (Arrow & Fisher, 1974; Pindyck, 2006). A key contribution is the proposed
framework for transparent appraisal of environmental-economic trade-offs in water
allocation: it (i) clearly defines the contested trade-off and the decision horizon; (ii) identifies
irreversible ecological thresholds (including extinction-debt risks) and applies precautionary
weighting where uncertainty is high; (iii) make opportunity costs explicit and time-bound,
including distributional impacts and mitigation options; (iv) require transparent publication of
assumptions, modelling inputs, and alternative scenarios; and (v) embed adaptive review
triggers so decisions can be tightened or relaxed as monitoring improves. The expansion of
closed-loop pumped hydro (Snowy 2.0 and beyond) further lowers the opportunity cost of
environmental releases, strengthening the case for higher, enforceable flows.

Legal Interdependencies: This section covers the interlocking legal architecture of the Deed,
the NSW Snowy Water Licence, and the Snowy Hydro Corporatisation Act 1997 (NSW). It
identifies specific provisions; including Licence Clauses 4.1, 4.2 and 10.5, and Section 23(3)
of the Act —that would bind the Licence to superseded Deed provisions unless amended in
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parallel. The submission provides a detailed schedule of recommended consequential and
harmonising amendments to ensure SWIOID reforms are legally implementable.

13. Governance and Accountability: Section 13 evaluates the current governance architecture
against OECD Principles on Water Governance and proposes a comprehensive
accountability framework. Critical reforms include establishing a dedicated Snowy River
Environmental Flows Commissioner with enforcement authority (Rec 55), assigning clear
outcome accountability for meeting flow targets to the CEWH (Rec 56), including Victoria as a
formal party to Snowy River governance, a First Nations-led drafting process for a dedicated
Deed chapter on Traditional Owner rights (Rec 48), and integrating environmental and cultural
flow obligations into the NSW Snowy Water Licence (2027 review) with Inspector-General
jurisdiction.

Our position: Consistent with the Single Living Entity concept, the Review should treat the Upper
Murrumbidgee and Snowy River as connected systems rather than disconnected reaches or
jurisdictional segments. The Deed should be modernised to deliver SMART river-health outcomes
through adaptive management, inclusive governance incorporating the ACT and First Nations,
transparent compliance monitoring, whole-of-system biodiversity protection, and, critically,
coordinated reform of the Deed, Licence and Act so strengthened environmental commitments
become enforceable legal duties (Sections 11-13).

Closing: The Snowy and Upper Murrumbidgee are at an inflection point: without integrated,
enforceable reform, the Deed will continue to institutionalise decline; whereas with the coordinated
package proposed in Parts A-C (reflected in Annex B), it can become a credible, climate-ready
mechanism for measurable and sustainable river recovery within the Licence term.

Why this issue is important to us

East Gippsland Conservation Management Network is actively delivering on-ground conservation
projects within the iconic Snowy River catchment, so we experience first-hand how SWIOID flow
outcomes either enable or undermine recovery:

¢ River-flat Eucalypt Forest on Snowy River flats: we work on the newly described and listed
critically endangered River-flat Eucalypt Forest community conservation (a focus area of
EGCMN’s program), which occurs in reserves including Snowy River National Park and is
sensitive to altered floodplain hydrology and fire.

o Threatened species management in the Snowy catchment: our predator monitoring and
management project supports the only known extant Victorian population of southern brush-
tailed rock-wallaby in Little River Gorge, a Snowy River tributary; illustrating why whole-of-
catchment resilience, including river health, invasive species control and post-disturbance
recovery, matters for terrestrial as well as aquatic species.

o Rainforest values along the Snowy and its mouth: our restoration and monitoring work
encompasses i) critically endangered Dry Rainforest and endangered Gallery Rainforest
communities along the Snowy River, and ii) critically endangered Littoral rainforest remnants
that occur in and around Marlo and other coastal towns; linking river condition to both estuary
and montane biodiversity values that our Network greatly values and works to protect.

e Post-fire recovery in Snowy landscapes: our on-ground projects often target riparian habitat
connectivity and condition across fire-affected forests after Black Summer; work that is
materially undermined when flow-stressed rivers cannot support the vegetation recovery and
sediment flushing essential to landscape-scale resilience.
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Definitions of Key Terms

Average Natural Flows The estimated average annual flow of a river system under natural
(ANF) conditions, without human regulation or diversion. Used as a baseline
for calculating environmental flow targets.

Basin Plan (MDBP) The Murray-Darling Basin Plan 2012, a legally binding document that
sets sustainable diversion limits and environmental watering
requirements for the Murray-Darling Basin (DCCEEW, 2025).

Cease-to-flow event A period when river flow stops entirely, creating disconnected pools
and severely impacting aquatic ecosystems and water quality.

Critical Human Water The minimum water required to meet core human consumption

Needs requirements in urban and rural areas, and non-human consumption
requirements where failure would cause prohibitively high social,
economic or national security costs (Independent Review Panel, 2025,

p. iii).

Climate refugia Habitats that enable species survival under adverse environmental
conditions, including drought, bushfire, and thermal stress. In riverine
systems, refugia include deep pools, shaded reaches, groundwater-
influenced zones, and connectivity pathways enabling fish movement
to suitable habitat (Davis et al., 2013).

CEWH (Commonwealth  Anindependent statutory office established under the Water Act 2007

Environmental Water (Cth) that holds and manages Commonwealth environmental water

Holder) entitlements to protect and restore the Murray—Darling Basin’s rivers,
wetlands and floodplains.

Cultural flows Water entitlements that are legally and beneficially owned by
Indigenous Nations of a sufficient and adequate quantity and quality, to
improve the spiritual, cultural, environmental, social and economic
conditions of those Nations (MLDRIN, 2010, 2017). Distinct from
environmental flows in requiring legal ownership and decision-making
authority by Traditional Owners.

Environmental flows Water releases specifically designed to maintain or restore the
ecological health of rivers and dependent ecosystems.

Endangered Ecological An ecological community listed as endangered under relevant

Community (EEC) legislation (e.g., NSW Fisheries Management Act 1994, EPBC Act
1999) because it has undergone a very large reduction in ecological
function, geographic distribution, or genetic diversity and is affected by
a threatening process.

FFG Act Flora and Fauna Guarantee Act 1988 (Vic)—Victoria’s key legislation
for the conservation of threatened species, communities of flora and
fauna, and the management of potentially threatening processes. The
amended Act (2019) provides for community listing, Action
Statements, and Critical Habitat determinations.
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Freshes

Murray-Darling Basin
Agreement (MDB
Agreement)

Murray-Darling Basin
Authority (MDBA)

Montane Flows (SMRIF)

Mean Annual Natural
Flow (MANF)

Set and forget

SMART

Snowy Advisory
Committee (SAC)

Snowy Scheme

Snowy Hydro Limited
(SHL)

Snowy River Increased
Flows (SRIF)

Snowy Scientific
Committee (SSC)

Higher-than-baseflow pulses that mobilise sediment, clean habitats,
increase productivity, and support native species breeding (DCCEEW,
2025, p. 9).

A long-standing intergovernmental agreement that sets out
arrangements to share water and coordinate planning and
management in the Murray-Darling Basin (including the southern
connected system). Itis given legal effect through legislation (including
as a schedule to the Water Act 2007 (Cth)).

The statutory agency established under the Water Act 2007
responsible for Basin planning and related functions.

Snowy Montane River Increased Flows—environmental releases to
high-altitude rivers within and flowing from the Snowy Scheme
(Independent Review Panel, 2025, p. 16).

The long-term average annual flow of a river under pre-regulation
conditions. For the Snowy River at Jindabyne, MANF is approximately
1,011 GL/year (Bender et al., 2022).

A prescriptive water management approach where release schedules
are fixed well in advance without flexibility to respond to changing
conditions (Independent Review Panel, 2025, p. v).

An acronym for Specific, Measurable, Achievable, Relevant, and Time-
bound—criteria used to establish clear, actionable objectives that can
be effectively monitored and evaluated.

An advisory committee appointed under NSW legislation to advise on
the timing and pattern of environmental water releases under the
Snowy Water Licence (i.e., Snowy River Increased Flows / Snowy
Montane Rivers Increased Flows)

The Snowy Mountains Hydroelectric Scheme—a network of dams,
tunnels, and power stations that diverts water from the Snowy River
catchment for hydroelectricity generation and irrigation.

A Commonwealth Government Business Enterprise that owns and
operates the Snowy Mountains Hydro-electric Scheme and operates
under the Snowy Water Licence, which authorises it to collect, divert,
store and release water using Scheme infrastructure

The environmental flow program established under the SWIOID to
return water to the Snowy River below Jindabyne Dam, with a target of
212 GL/year (21% of MANF) from 2012 onwards.

An independent expert scientific body established under the Snowy
governance framework to provide independent advice on
environmental flows and river recovery. The SSC was controversially
allowed to lapse and then formally dissolved, and was not replaced
with an equivalent independent scientific body; despite its reports
being widely cited as the scientific basis for higher flow targets and the
need for independent oversight. The SSC was established in 2008,
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Sustainable Diversion
Limit (SDL)

SWIOID/The Deed

Water Resource Plan
(WRP)

Water Sharing Plan
(WSP)

provided advice through the 2012-13 water year, and was legislated
out of existence in 2014, i.e., after only ~6 years of operation

A Basin Plan concept: the long-term average limit on how much water
can be taken for consumptive use from each Basin surface
water/groundwater resource, designed to leave enough water to
sustain river and environmental health.

Snowy Water Inquiry Outcomes Implementation Deed (2002)—the
legally binding agreement between Commonwealth, NSW and
Victorian governments governing environmental water releases from
the Snowy Scheme.

A Basin Plan-required plan prepared by a Basin State/territory that sets
out the rules and limits for managing a water resource in a defined area,

assessed by the MDBA and accredited by the Commonwealth
Minister. In NSW, a WRP typically packages one or more NSW Water
Sharing Plans (see below).

Statutory instruments under NSW legislation that regulate water
access, sharing and management in specific water sources.

East Gippsland Conservation Management Network Inc.
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PART A
THE UPPER MURRUMBIDGEE RIVER

First Nations, Environmental Flows, Biodiversity, Climate Resilience, and Governance

1. First Nations Rights and Participation

1.1 Current Exclusion from Governance

East Gippsland Conservation Management Network is profoundly concerned that "First Nations
people are not mentioned in the Deed" (Independent Review Panel, 2025, p. ii) despite their deep and
continuing cultural connection to the rivers affected by the Snowy Scheme. The Panel has noted that
"some First Nations groups have been historically excluded from decision making about the river
despite their cultural connection" (Independent Review Panel, 2025, p. iv). This exclusion extends to
contemporary governance arrangements, with the Panel observing that "the current governance
arrangements do not have a clear avenue to support First Nations involvement" (Independent Review
Panel, 2025, p. 8). This represents a fundamental failure to meet both ethical obligations and
contemporary policy requirements.

1.2 Alignment with National Frameworks

The Review Issues Analysis documents that there is "zero water ownership by First Nations people in
the ACT and NSW region of the Murrumbidgee" (DCCEEW, 2025, p. 27). This is inconsistent with
multiple national frameworks:
¢ National Agreement on Closing the Gap: Priority Reform 1 (formal partnerships and shared
decision making) and Priority Reform 3 (transforming government organisations) are directly
relevant (DCCEEW, 2025, p. 26).

¢ Outcome 15 of Closing the Gap: "People maintain a distinctive cultural, spiritual, physical
and economic relationship with their land and waters" (DCCEEW, 2025, p. 27).

e Water Amendment (Restoring Our Rivers) Act 2023: This legislation amended the Water
Act to ensure management "takes into account spiritual, cultural, environmental, social and
economic matters relevant to Indigenous people" (DCCEEW, 2025, p. 27).

¢ NSW Aboriginal Water Strategy (2025): Launched in October 2025 as NSW’s first such
strategy, making 26,000 government-held water shares available for transfer to Aboriginal
entities and acknowledging that Aboriginal peoples currently own less than 0.22% of licensed
water entitlements in NSW (NSW DCCEEW, 2025). This strategy applies to the NSW portion
of the Snowy catchment but has no operational link to the SWIOID.

¢ United Nations Declaration on the Rights of Indigenous Peoples: Article 32.2 requires
consultation and cooperation to obtain free, prior and informed consent for projects affecting
lands, territories and water resources (DCCEEW, 2025, p. 27).

1.3 Cultural Values and River Health

We note that the Panel has established a dedicated First Nations Advisory Group as part of the review
process (Independent Review Panel, 2025, p. 15). This is a positive step, but meaningful change
requires embedding First Nations perspectives structurally within the Deed and its governance
arrangements, not simply consulting during review processes.

East Gippsland Conservation Management Network supports the Panel's vision that governance
arrangements "should embed local perspectives into water planning and management, including First
Nations" (Independent Review Panel, 2025, p. iii). Critically, we recognise that it is not our place, nor
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the place of any non-Indigenous organisation or government, to determine what First Nations
engagement should look like. The principle of self-determination requires that First Nations
communities themselves define their water interests, cultural priorities, and preferred modes of
participation. Our recommendations therefore focus on creating enabling frameworks and government
commitments, while leaving substantive decisions to First Nations communities.

1.4 Recommendations for Upper Murrumbidgee: Traditional Owner Participation and ACT Integration

The Upper Murrumbidgee context is distinct from the Snowy River in two respects relevant to
Traditional Owner governance. First, the principal Traditional Owner groups (Ngarigo and Wolgalu)
hold interests within a single state (NSW) and the ACT, reducing cross-border complexity but
introducing the ACT governance gap documented elsewhere in this submission. Second, the proposed
inclusion of the ACT as a Deed party creates an opportunity to embed Traditional Owner participation
in the expanded governance architecture from the outset, rather than retrofitting it into existing
arrangements.

Note: The following recommendations are framed as enabling frameworks rather than prescriptive
outcomes, in recognition that First Nations communities hold the right to self-determination regarding
their water interests, governance participation, and cultural priorities. Specific arrangements,
allocations, and structures should be determined through First Nations-led processes. Part C,
incorporates cross-jurisdictional (whole-of Deed) recommendations involving governance principles
that apply across all jurisdictions / both river systems or require new institutional architecture.

Recommendation1: Upper Murrumbidgee Traditional Owner Participation
Mechanism

Establish a formal mechanism for Ngarigo and Wolgalu participation in Upper
Murrumbidgee environmental flow planning and governance, designed and governed by
those groups through their own decision-making processes. The mechanism must: (a) be
integrated into the expanded Deed governance structure that includes the ACT as a
signatory party, ensuring Traditional Owner participation is embedded from the
commencement of the reformed arrangements rather than added as an afterthought;
(b) address the overlap between Ngarigo interests in both the Upper Murrumbidgee and
Snowy River systems, providing for coordinated engagement across both participation
mechanisms without requiring Ngarigo representatives to duplicate effort or divide their
attention between parallel governance processes; (c) have formal standing within the
Upper Murrumbidgee governance framework, including input into decisions on Tantangara
Dam releases and environmental flow scheduling that directly affect Ngarigo and Wolgalu
Country; (d) include standing to engage with the ACT Government on matters where
Upper Murrumbidgee environmental flows interact with ACT water supply planning,
recognising that Ngarigo and Wolgalu perspectives on the river’s health are relevant to
ACT water governance decisions; and (e) be established through a process led by the First
Nations Advisory Group convened for this Review, in coordination with the Snowy River
mechanism to ensure coherence across the scheme.

Recommendation 2: Cultural Flows Assessment: Upper Murrumbidgee

Within three years of Deed amendment, complete a Cultural Flows assessment for the
Upper Murrumbidgee system, consistent with the National Cultural Flows Research
Project framework (Murray Lower Darling Rivers Indigenous Nations & Northern Basin
Aboriginal Nations, 2017). The assessment must be led by and for the Ngarigo and
Wolgalu peoples, with each group determining the scope and methodology for their
Country. The assessment should encompass the reach from Tantangara Dam through to
the ACT, ensuring that cultural flow objectives are integrated with the environmental flow
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protections and downstream extraction controls proposed elsewhere in this submission.
Where Ngarigo cultural flow objectives span both river systems, the two assessments
should be coordinated to avoid inconsistency.

Recommendation 3: Cultural Flow Provisions in Upper Murrumbidgee Annual
Environmental Watering Plans

Upon completion of the Upper Murrumbidgee Cultural Flows assessment, incorporate
cultural flow provisions into annual Upper Murrumbidgee environmental watering plans,
mirroring the Snowy River provisions proposed in Recommendation 26. This should
include: (a) Ngarigo and Wolgalu input into flow timing and delivery from Tantangara Dam
to align with cultural priorities, including seasonal and ceremonial requirements identified
through the Cultural Flows assessment; (b) monitoring of cultural indicators identified by
Traditional Owners alongside ecological indicators; (c) reporting to Ngarigo and Wolgalu
organisations on cultural flow delivery outcomes; and (d) a pathway toward dedicated
cultural water allocations within the Upper Murrumbidgee component of the SWIOID
water balance, consistent with the whole-of-Deed water rights pathway established
under Recommendation 52

2. Murrumbidgee Waterway Health

2.1 Current Condition Assessment

East Gippsland Conservation Management Network is deeply concerned by the documented state of
the Upper Murrumbidgee River. The Independent Review Panel has stated unequivocally that "the
current environmental condition of the Upper Murrumbidgee River, from its headwaters to Burrinjuck
Dam, is unacceptable" (Independent Review Panel, 2025, p. 4).

The hydrological modification of this system is severe. Research indicates that "on average, 93% of
the annual flow of the Upper Murrumbidgee River, and in some years 99% of flow, is diverted at
Tantangara Dam and transferred to Lake Eucumbene" (Independent Review Panel, 2025, p. 4). This
level of extraction has fundamentally altered the river's ecological functioning, contracting aquatic
habitat and amplifying thermal and water-quality stress during low-flow periods. At this scale of flow
depletion, natural flow regimes effectively cease, reducing ecological resilience just as climate change
intensifies drought, heat extremes, and atmospheric evaporative demand (Palmer et al., 2009).

2.2 Loss of Ecologically Important Flows

The Review Issues Analysis documents substantial reductions in ecologically critical flow
components:

¢ Maedian spring pulse flows: 40% reduction compared to long-term records (DCCEEW, 2025,
p.10)

¢ Larger flushing flows (80th-95th percentiles): 50-59% reduction, critical for sediment
mobilisation and habitat maintenance (DCCEEW, 2025, p. 10)

¢ Extended cease-to-flow periods: During summer 2019/20, actual flow at Lobbs Hole was 10
ML/day or less for 52 days, including 10 days at 0 ML/day, while modelled natural flows were
53-210 ML/day (DCCEEW, 2025, p. 11)

2.3 Inadequate Environmental Releases

The current environmental release regime is fundamentally inadequate. From July 2013 to June 2023,
there were "43 periods totalling 1,731 days with no scheduled environmental releases, 43% of days
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over 11 years" (DCCEEW, 2025, p. 12). During the dry years of 2018-2019, "there were no scheduled
environmental releases on 504 days (69% of all days), and 97% of inflows were diverted for
hydropower generation" (DCCEEW, 2025, p. 12). The Deed's target of 27 GL/year for Tantangara
releases is identified as 30% of Average Natural Flows (ANF). However, publicly available estimates
indicate ANF upstream of Tantangara Dam is approximately 270 GL/year', meaning "the river may
receive no more than 10% of ANF even when the target is met" (Independent Review Panel, 2025, p.
5). During July 2012 to June 2023, scheduled environmental releases averaged only 7% of Tantangara
inflows (DCCEEW, 2025, p. 11).

The Commonwealth analysis reports that the upper Murrumbidgee downstream of Tantangara has low
native fish diversity compared to reference sites, and that sediment-related habitat degradationis a
key limiting factor for species such as Macquarie perch (DCCEEW, 2025, pp.5-16). The recently
released 2026 Murray-Darling Basin Plan Review- Discussion Paper supports this assessment, finding
“constraints to flow and fish passage In the upper Murrumbidgee reach, [and] flows are significantly
reduced downstream of the Tantangara storage” (Murray Darling Basin Authority, 2026; p. 28).

Evidence from other regulated rivers shows that restoring functional elements of the natural flow
regime can materially reduce quasi-extinction risk for native fish assemblages, even when changes are
moderate (Baruch et al., 2024; Bradford et al., 2023)

2.4 Evidence of Systematic Target Non-Compliance

McGuire and Pittock's (2025) peer-reviewed analysis provides the most comprehensive independent
assessment of environmental flow delivery to date. Their key findings include:

¢ Target consistently not met: Environmental releases were below the 27 GL targetin 10 of the
15 years from 2008 to 2022 (67% of years).

¢ Average delivery only 70%: The average annual environmental release during 2008-2022
was only 18.9 GL (70% of the target volume).

¢ ANF calculation error: The SWIOID states that 27 GL represents 30% of ANF, but based on
long-term average annual inflow to Tantangara Dam of 290 GL (McGuire & Pittock, 2025; p. 3),
30% would be 87 GL, meaning the 27 GL target is actually only ~9% of ANF.

e Extreme diversion rates: On average, 93% of ANF was diverted, with only 6.1% delivered as
environmental releases and 0.9% as base passing flows. The diversion rate ranged from 85%
to 99% over this period.

¢ Infrastructure constraints: The maximum daily release from Tantangara Dam since 2011 is
only 1.5 GL, despite the SWIOID requiring outlet capacity of 2 GL/day. This constraint prevents
delivery of the high-flow flushing events (4-6 GL/day for 6-7 days) recommended by the 1997
Expert Panel.

¢ Scientific recommendation ignored: The Snowy Scientific Committee (2010) recommended
total annual flows of 76-89 GL to restore river health, nearly three times the current target, but
this recommendation has not been implemented.

McGuire and Pittock (2025; p.5) conclude that 'the target was consistently not met because of
insufficient volumes of water being allocated for environmental releases' and that 'setting maximum

"NB: McGuire, A and Pittock, J. (2025; p.3) assert 270GL/yr “appears to be incorrect” citing “long-term average
annual inflow to Tantangara Dam of 290 GL” based on data from “the New South Wales Office of Water (2011)
and supported by the flow gauge above Tantangara Dam”.
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targets has not been effective'. They recommend that 'firm, enforceable targets are important for

providing certainty of flows and enabling long-term planning.'

2.5 Scientific Basis for Flow Management

The peer-reviewed scientific literature provides robust support for adaptive environmental flow

management. Poff et al.'s seminal 1997 paper established the 'natural flow regime paradigm'; that five

flow components (magnitude, frequency, duration, timing, rate of change) influence ecological

integrity. Bunn and Arthington's 2002 paper core principles linking flow alteration to biodiversity loss.

Research on dam release infrastructure demonstrates that high-capacity releases deliver significant
ecological benefits. Jindabyne Dam’s cone valves can deliver environmental releases up to 5,000
ML/day; higher “flushing flows” (above 5,000 ML/d) require releases via the spillway gates / radial
gates and sufficient lake level. NSW Government release notices show planned/announced flushing
events with 8-hour peak equivalents of ~9,000-9,563 ML/day (subject to operational constraints)

(NSW Government, n.d.).

The Murray-Darling Basin's Sustainable Diversion Limit Adjustment Mechanism (SDLAM) constraint
measures target capacities of 17,000-80,000 ML/day depending on reach, with the Independent

Expert Panel (2019) concluding that current flow constraints limit 'the ability to deliver sufficiently high
flows to inundate mid to high elevation floodplains.' The current infrastructure constraint at Tantangara

Dam (limited to approximately 1,500 ML/day) illustrates how infrastructure, not water volume, often
limits environmental outcomes. Higher release capacities enable greater in-channel turbulence
critical for Murray Cod breeding, stronger seasonal flow cues triggering native fish movement and

reproduction, improved river-floodplain connectivity, and enhanced organic matter generation
supporting riverine food webs (Koehn and Harrington, 2006).

2.6 Recommendations for Murrumbidgee Waterway Health

Note: The following recommendations incorporate peer-reviewed scientific evidence. Where specific
numeric targets are proposed, these should be treated as adaptive parameters subject to monitoring-

based revision, consistent with the scientific consensus favouring adaptive over prescriptive
management approaches (Allan & Watts, 2018; Gawne & Thompson, 2023).

Recommendation 4: SMART Flow Regime Objectives for the Upper Murrumbidgee

Within 12 months of Deed amendment, establish SMART environmental objectives for the
Upper Murrumbidgee including: (a) minimum baseflow of 50 ML/day at Lobbs Hole gauge
year-round; (b) spring pulse flows of at least 200 ML/day for a minimum of 14 days during
September-November annually; and (c) flushing flows exceeding 500 ML/day at least twice
per year. These thresholds should be treated as initial adaptive parameters, subject to
modelling confirmation and five-yearly review based on ecological monitoring data from the
Flow-MER program). Indicative values are from cited studies, and we recommend an early
technical working group to confirm gauge translation, scaling factors, and operational
constraints.

Recommendation 5: Staged Uplift of Tantangara Environmental Releases to 87 GL/yr

By 2028, revise the Tantangara annual environmental release target from 27 GL to 87 GL,
consistent with 30% of Average Natural Flow (ANF) and the upper band of the Snowy
Scientific Committee’s recommended annual flow volumes to restore river health (Snowy
Scientific Committee, 2010). Implement the uplift through a staged pathway; 40 GL by 2027,
62 GL by 2028, and 87 GL by 2030, with achievement verified via publicly reported water
accounting. The uplift must be delivered as additional environmental water, and must not be
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met by re-labelling, re-allocating, or otherwise reducing existing Snowy River environmental
flow entitlements; the two obligations must operate cumulatively.

Recommendation 6: Expanded Carryover and Trading Flexibility for Environmental
Water

From the 2027-28 water year, enable expanded environmental water carryover provisions.
Note: Peer-reviewed research indicates that current carryover limits (e.g., NSW Murray
50%/110%, Murrumbidgee 30%/100%) were derived from operational rather than ecological
considerations (Whittle et. al., 2021). ABARES modelling found water trading strategies can
achieve 2-3 times higher wetland inundation volumes than carryover alone. We recommend:
(a) initial carryover of up to 50% with accumulation cap of 150%; (b) mandatory five-yearly
review of these limits based on ecological outcomes; (c) integration with environmental water
trading to maximise strategic delivery flexibility.

Recommendation 7: Tantangara Outlet Upgrade Feasibility and Delivery Program

Commission and complete a feasibility study for Tantangara Dam release infrastructure
modifications by December 2027, with implementation of approved upgrades by June 2030,
to enable releases of up to 5 GL/day (based on Jindabyne Dam precedent of 5,000 ML/day
outlet capacity; Reinfelds, et al., 2013). Scientific evidence demonstrates that the SDLAM
constraint measures target capacities of 17,000-80,000 ML/day depending on reach
(Independent Expert Panel, 2019), indicating that higher release capacities substantially
expand achievable ecological outcomes. Infrastructure should include automated telemetry
for real-time flow management, consistent with adaptive management best practice.

3. Murrumbidgee Biodiversity Protection

3.1 Threatened Species at Risk

The Upper Murrumbidgee River supports populations of nationally significant aquatic/semi-aquatic
species that are directly threatened by current water management arrangements. The Review Issues
Analysis identifies the following species of concern:

e Macquarie Perch: Listed as Endangered under the EPBC Act. One of the few remaining
naturally recruiting populations exists in the Upper Murrumbidgee, but "recruitment is limited
to a 91.5km reach" with significant sedimentation hampering spawning success (DCCEEW,
2025, pp. 15-16).

¢ Trout Cod: Listed as Endangered under the EPBC Act. No individuals caught in NSW since
2017 orin ACT since 2015 (DCCEEW, 2025, p. 16).

¢ Murray Cod: Listed as Vulnerable under the EPBC Act. Populations maintained within ACT but
recruitment levels are "considered poor" (DCCEEW, 2025, p. 16).

¢ Two-spined Blackfish: Previously present in the Upper Murrumbidgee but "no longer present”
(DCCEEW, 2025, p. 16).

¢ Murray Crayfish and Platypus: Both species face habitat degradation from altered flow
regimes and sedimentation (DCCEEW, 2025, p. 15).
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3.2 Sedimentation and Habitat Loss

Reduced flushing flows have caused the "accumulation of sand bars which have negative impacts on
native species, including the endangered Macquarie perch" (Independent Review Panel, 2025, p. 4).
Sedimentation of instream habitats is recognised as a "persistent and long-standing problem" with
"significant sand slugs present at the upstream end of the ACT and within the ACT" (DCCEEW, 2025,
p. 16). Species such as Macquarie Perch and Two-spined Blackfish depend on clean cobble substrate
for egg deposition, while Murray Cod and Trout Cod require structural in-stream habitat and deep
pools (DCCEEW, 2025, p. 16). The loss of flushing flows directly undermines these critical habitat
requirements.

3.3 Legislative Alignment Gap

The Review Issues Analysis identifies a significant gap between strategic policy and actual outcomes:
"The environmental legislation in place to protect threatened species is not adequately protecting
endangered species in the Murrumbidgee River" (DCCEEW, 2025, p. 27). The Deed's objective to
"protect endangered/threatened species" is not accompanied by measurable indicators (Independent
Review Panel, 2025, p. 3). Furthermore, the operation of the Deed is not aligned with Australia's
Strategy for Nature 2024-2030 or equivalent state biodiversity strategies, nor does it support the
achievement of the national target of no new extinctions (DCCEEW, 2025, p. 28).

3.4 Scientific Evidence for Species-Specific Flow Requirements

Peer-reviewed research provides quantitative flow thresholds for native fish species relevant to the
Upper Murrumbidgee. Humphries, King and Koehn's 1999 work categorised Murray-Darling fish by
their flow-dependent life history modes, establishing the scientific foundation for flow-ecology
relationships.

e Golden Perch (Macquaria ambigua): Zampatti and Leigh (2013), found strong recruitment
requires peak flows exceeding 14,000 ML/day with water temperatures above 20°C.
Spawning occurs 0-35 days after flow events commence. Restoration recommendations call
for within-channel flows of 15,000-25,000 ML/day from late spring through summer.

e Murray Cod (Maccullochella peelii): Koehn and Harrington (2006) found larval abundance
best explained by change in flow over the previous 7 days. Good year classes coincide with
water level rises or flooding at or soon after spawning, when temperatures exceed 15°C. In-
channel turbulence from higher flows is critical for breeding success.

e Silver Perch (Bidyanus bidyanus): Tonkin et al. (2019) found strongest year classes when
low-to-average within-channel flows during spawning are followed by extended high flows the
following year for juvenile survival; highlighting the importance of multi-year flow planning and
carryover provisions. Baruch et al.'s 2024 study found that mimicking natural ranges of dry
season duration, fall pulse flow magnitude, and wet season timing each reduced quasi-
extinction risk by at least 40% for native fish assemblages while decreasing non-native
species abundance. This research strongly supports adaptive flow management over
prescriptive 'set and forget' approaches.
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3.5 Recommendations for Murrumbidgee Biodiversity Protection

Recommendation 8: SMART Threatened Fish Outcomes Embedded in the Deed

Within the amended Deed (target completion by June 2027), incorporate SMART species
protection obligations based on peer-reviewed flow-ecology relationships, including: (a)
maintain Macquarie Perch recruitment reach at minimum 91.5 km with annual monitoring
verification; (b) achieve detectable Trout Cod presence in the Upper Murrumbidgee within 5
years through targeted stocking and habitat restoration; (c) improve Murray Cod recruitment
from 'poor' to 'moderate’ status by 2032 as measured by standardised electrofishing surveys
conducted annually.

Recommendation 9: Life-Cycle Flow Triggers: Spawning, Water Quality Safeguards
and Sediment Flushes

From 2027, implement scientifically-derived flow triggers tied to fish life-cycle requirements
based on peer-reviewed research: (a) Murray Cod spawning support: deliver rising water
levels during September-November when water temperature exceeds 15°C, with flow
variability over 7-day periods (Koehn & Harrington, 2006); (b) maintain dissolved oxygen above
6 mg/L year-round; (c) sediment flushing flows exceeding 500 ML/day for minimum 5
consecutive days at least twice annually (autumn and spring), noting that peer-reviewed
evidence indicates macroinvertebrate assemblages require several months to one year for
recovery following flushing operations (Espa et al., 2019). Compliance to be monitored weekly
during critical periods and reported quarterly.

Recommendation 10: Long-Term Funding Certainty for Upper Murrumbidgee Recovery
and Flow-MER Delivery

Secure Commonwealth commitment by December 2027 to extend the Restoring the Upper
Murrumbidgee River Program funding from 2029 to at least 2039, aligned with Flow-MER 2.0
program timeframes ($90 million, 2024-2030). Minimum funding of $5 million annually
indexed to CPI, with explicit KPIs linking on-ground works to flow management outcomes. Ten
years of Flow-MER retrospective evaluation demonstrates Commonwealth environmental
water has contributed to increased fish spawning, recruitment, and population growth for
Murray Cod, Golden Perch, and Bony Herring.

Recommendation 11: Scaled Habitat Works: Fish Hotels and Riparian Rehabilitation
with Measurable Targets
By December 2030, implement a minimum of 50 fish habitat structures ('fish hotels') across
the 91.5 km Macquarie Perch recruitment reach, with annual monitoring of fish utilisation
rates targeting 70% occupancy. Complete invasive willow removal from 80% of priority
riparian zones (approximately 150 km of riverbank) by 2032, measured through annual
vegetation surveys.

4. Murrumbidgee Climate Resilience

4.1 Climate Change Impacts on Water Availability

The Review Issues Analysis presents compelling evidence that climate change will significantly
exacerbate current pressures on the Upper Murrumbidgee system. "Climate change is expected to
contribute to longer periods of drought, with reduced river flows, water resources, and releases,
worsening existing issues under current arrangements" (DCCEEW, 2025, p. 13).
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NSW Regional Water Strategy modelling indicates "climate change has the potential to significantly
impact future river flows" including increased risk of cease-to-flow events (DCCEEW, 2025, p. 17).
Under combined climate change and population growth scenarios, the ACT region could experience a
"30-45% reduction in flows" (DCCEEW, 2025, p. 14).

McGuire and Pittock (2025) highlight that 'as the SWIOID does not have review points and has not
been updated since 2002, there has been no opportunity to revisit the allocated water volumes in the
context of climate change.' They note that relevant projections suggest a hotter climate with greater
rainfall variability, less winter and spring rain, and less runoff. In this context, 'the volume of water
allocated to environmental releases may need to increase if the health of the river system is to be
maintained or improved.' The predicted decline in runoff would reduce water available for
environmental releases, and competition for water among electricity generation, consumptive use,
and environmental releases would likely increase.

4.2 Water Security Implications

The 2019 cease-to-flow event at Tharwa Bridge—which "necessitated the delivery of drinking water to
the township of Tharwa" (Independent Review Panel, 2025, p. 12)—demonstrates the real-world
consequences of inadequate environmental flows combined with climate variability. The ACT's Water
Security Vulnerability Assessment found that "water storages are expected to run critically low based
on the current supply network" under future climate scenarios (DCCEEW, 2025, p. 14).

The economic costs of water restrictions under these scenarios are estimated at "approximately AUD
$100 million to AUD $300 million per year" (DCCEEW, 2025, p. 17). Current Deed arrangements,
which were negotiated in 2002 without reference to contemporary climate projections, are manifestly
inadequate for managing these risks.

4.3 Inadequacy of Current 'Set and Forget' Approach

The Panel has identified that current arrangements constitute a "prescriptive 'set and forget'
approach" (Independent Review Panel, 2025, p. v) that prevents adaptive response to changing
conditions. Environmental water releases are planned "15 months in advance," which "limits the
utilisation of natural weather events and delivery of flows in a way that can better mimic natural
variability" (Independent Review Panel, 2025, p. 9).

This inflexibility is fundamentally incompatible with effective climate adaptation. As the Panel notes,
"A more adaptable approach to water management will need to be established through the Deed and
reflected through how it is implemented" (Independent Review Panel, 2025, p. ii).

4.4 Scientific Evidence for Adaptive Management

The peer-reviewed scientific consensus strongly favours adaptive management over 'set and forget'
prescriptive releases. Allan and Watts (2018) in Environmental Management documented adaptive
flow management in the Edward-Wakool system, finding that 'managers of land, water, and
biodiversity are working with increasingly complex social ecological systems with high uncertainty.
Adaptive management (learning from doing) is an ideal approach for working with this complexity.'
Webb et al. (2018) special issue editorial concluded that 'successful adaptive management of
environmental flows occurs more often than is perceived.' Bradford, Korman and Sneep's 2023 paper
in Environmental Management presented a 26-year, five-treatment flow experiment demonstrating the
effectiveness of adaptive approaches over extended timeframes.

Real-time responsive management is increasingly feasible with modern technology. South Australia
operates fully automated mobile hydrometric monitoring stations with telemetry-delivered real-time
data on water level, discharge, salinity, pH, dissolved oxygen, and turbidity across 245 gauging
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stations. Ellison et al.'s 2019 study in the Journal of Hydrology demonstrated how dashboards
updated several times daily enabled community water management groups to voluntarily manage
resources during low-flow periods in Tasmania.

Gawne and Thompson's 2023 analysis argues that the 2026 Basin Plan Review provides 'arare
opportunity to adapt the Basin Plan from a foundation of protect and restore to one that includes
adaptation.' They identify that current approaches assuming restoration toward pre-European
conditions may be inadequate under projected drier conditions, necessitating transformative 'second-
loop' adaptation that fundamentally revises management objectives.

4.5 Ecological Resilience Requirements

Climate change will amplify existing stressors on native fish populations. "Reduced flushing flows and
increased occurrence of cease-to-flow events will result in further declines to habitat conditions and
reduce access to refuge locations" (DCCEEW, 2025, p. 17). Building ecological resilience now is
essential to enable species survival through future climate extremes.

The Panel has appropriately called for a recognition that "future solutions need to be informed by
climate change modelling" (Independent Review Panel, 2025, p. 4). This requires embedding adaptive
management principles within the Deed structure, not simply relying on periodic reviews.

4.6 Recommendations for Murrumbidgee River Climate Resilience

Recommendation 12: Adaptive Management and Climate Triggers Embedded in the
Deed

By June 2027, incorporate within the amended Deed explicit adaptive management provisions
consistent with peer-reviewed best practice (Allan & Watts, 2018; Webb et al., 2018),
including: (a) mandatory climate scenario assessment using IPCC-aligned projections
updated every 5 years; (b) adaptive management triggers activated when storage falls below
40% (increased environmental prioritisation) or 25% (Critical Human Water Needs activation);
(c) annual climate resilience reporting against defined metrics including days below minimum
flow, cease-to-flow events, and water temperature exceedances. All numeric thresholds
should be treated as initial parameters subject to revision based on monitoring outcomes.

Recommendation 13: Real-Time Environmental Release Protocols and Telemetry
Modernisation

From 2027-28 water year, replace the 15-month advance planning requirement with flexible
release protocols enabling real-time adaptive management, as demonstrated feasible through
South Australia's network of 245 automated hydrometric monitoring stations (Ellison et al.,
2019). Protocols should allow: (a) release adjustments with 7-day notice during normal
conditions; (b) 48-hour notice during declared drought or ecological emergency; (c) real-time
adjustments (same-day) for flows responding to natural rainfall events. Implement automated
telemetry at Tantangara Dam by December 2028 with publicly accessible real-time
dashboard.

Recommendation 14: Mandatory 10-Year Deed Reviews with 5-Year Performance
Checks
Mandate comprehensive Deed reviews every 10 years (2037, 2047, etc.) with interim 5-year
performance assessments, aligned with the 2026 Basin Plan Review opportunity identified by
Gawne and Thompson (2023) for transformative climate adaptation. Each review must: (a)

21
East Gippsland Conservation Management Network Inc.



incorporate updated climate projections from CSIRO/BoM; (b) assess achievement against all
SMART objectives with independent verification; (c) be completed within 18 months with
public consultation period of minimum 60 days; (d) consider whether 'second-loop’
transformative adaptation is required if ecological outcomes are not being achieved under
projected climate scenarios.

Recommendation 15: Drought Contingency: Environmental Water Security and Cease-

to-Flow Protection
Establish drought contingency provisions that: (a) quarantine 100% of environmental
allocations from reallocation to consumptive uses under all circumstances; (b) create a
drought reserve of 10 GL held in Tantangara specifically for cease-to-flow prevention; (c)
define trigger points (storage below 30%, forecast inflows below 50% of average) for
activating emergency environmental releases. Note: The Commonwealth Environmental
Water Holder carried over 977 GL into 2023-24, which proved essential for maintaining native
plants and animals during ELl Nifio conditions, demonstrating the critical importance of
environmental water security during drought.

Recommendation 16: Basin Plan Alignment: Water Quality Targets, CHWN Hierarchy,

and WRP Accreditation
Within 12 months of Deed amendment, align all Deed objectives with Basin Plan requirements
by: (a) incorporating water quality targets (turbidity <25 NTU, dissolved oxygen >6 mg/L, pH
6.5-8.5) with monthly monitoring; (b) establishing Critical Human Water Needs hierarchy
consistent with Water Act 2007 definitions; (c) achieving formal accreditation of Deed
arrangements within NSW and ACT Water Resource Plans by 2030.

5. Murrumbidgee River Governance

5.1 Current Governance Deficiencies

The Panel has identified that "the current governance arrangements of the Snowy Scheme are
complex" and that this "poses challenges for transparency and accountability” (Independent Review
Panel, 2025, p. 7). Of particular concern:

Compliance gaps: "To the Panel's knowledge, there have been no particular arrangements to
review compliance" (Independent Review Panel, 2025, p. 7).

ACT exclusion: The Upper Murrumbidgee flows through the ACT, which reliesonitas a
backup water supply, yet "there are no avenues designated in the Deed for the ACT
Government to participate in decisions about the river" (Independent Review Panel, 2025, p.
7).

Limited transparency: "There is limited publicly available information on how decisions are
made on trade-offs" (Independent Review Panel, 2025, p. iv).

No scheduled review: "While Deed parties can initiate a review, there is no prescribed
timeframe or mandated review cycle" (Independent Review Panel, 2025, p. 7).

5.2 Peer-Reviewed Governance Evaluation

McGuire and Pittock (2025) evaluated SWIOID governance arrangements against the OECD Principles
on Water Governance, an internationally recognised framework assessing effectiveness, efficiency,
and trust/engagement. Their analysis found governance is performing poorly across all three
dimensions:
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e Effectiveness: Poor performance due to management being removed from broader Murray-
Darling Basin catchment management, failure to consider social and environmental values,
and lack of resourcing for the flow response monitoring program required under the SWIOID.

e Efficiency: Poor performance because data on river condition is not available to improve
management, limited enforcement opportunities exist, and there is a low level of innovation.
Critically, Snowy Hydro Limited (SHL) is exempted from paying catchment management fees
or resource rent taxes under the Snowy Water Licence (Clause 9.3(2)), meaning the major
industrial water user does not fund environmental monitoring or restoration.

¢ Trust and engagement: Poor performance because data is unavailable or difficult to access
and interpret, limited opportunities exist for stakeholder engagement, Traditional Custodians
have limited participation in management, and detailed information on river condition is
unavailable due to lack of monitoring.

McGuire and Pittock further identified four SWIOID requirements that have not been delivered: (1)
ensuring outlet flow capacity of 2 GL/day (actual maximum is 1.5 GL/day at normal operating levels);
(2) conducting an environmental monitoring program; (3) preparing a riverine management strategy
(required by 2004, still not completed); and (4) ensuring environmental releases are additional to base
passing flows. Despite being legally binding, there has been no enforcement when parties failed to
meet these requirements (McGuire & Pittock, 2025, p. 7).

The disbanding of the Snowy Scientific Committee in 2014 removed independent scientific oversight
capacity. While the Snowy Advisory Committee (established 2018) provides broader stakeholder
representation, McGuire and Pittock note it 'may not have the scientific expertise to provide in-depth
analysis of implementation progress' (2025, p. 8). They recommend external scientific advice to
ensure adequate oversight and rigour.

5.3 Recommendations for Murrumbidgee Governance Reform

Note: The following recommendations directly incorporate McGuire and Pittock's (2025) eight
recommendations for enhancing governance, delivering improved environmental outcomes, and
building public trust. These governance reforms target the Upper Murrumbidgee through existing Deed
mechanisms, whereas governance reforms in section 13 require cross-border institutional
architecture that doesn't yet exist.

Recommendation 17: ACT as Deed Party: Voting Rights and Consent for Flow-Affecting
Licence Changes
By June 2027, formally include the ACT as a signatory party to the Deed with: (a) equal voting
rights on all decisions affecting the Upper Murrumbidgee; (b) dedicated ACT representation on
the Snowy Advisory Committee (minimum 2 positions); (c) requirement for ACT consent on
any Licence variations affecting flows through ACT territory. Formalised through executed
Deed amendment and corresponding Licence variation.

NB: The Deed already has a party-accession mechanism; this extends it. The ACT's
relationship to the Upper Murrumbidgee is already acknowledged in the Panel's report; the gap
is formal membership, not institutional design

Recommendation 18: Independent Compliance Audits, Public Report Card, and
Enforceable Remediation
From 2028, establish independent compliance monitoring through: (a) annual independent
audit of all Deed obligations by a body separate from Deed parties (e.g., Inspector-General of
Water Compliance); (b) public compliance report card published within 90 days of each water
year end; (c) mandatory remediation plans within 60 days for any identified non-compliance;
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(d) financial penalties of up to $1 million per breach for systematic non-compliance.

NB: This builds on existing compliance concepts and could be delivered by extending the
IGWC's existing mandate or appointing auditors under current institutional arrangements

Recommendation 19: Scheduled 10-Year Deed Reviews with Independent Panel and
Public Consultation

Mandate scheduled Deed reviews commencing in 2037 and every 10 years thereafter, with:
(a) Terms of Reference published minimum 12 months before review commencement; (b)
independent Review Panel appointed with expertise in hydrology, ecology, First Nations water
rights, energy systems, and cross-border governance; (c) minimum 90-day public submission
period; (d) final report and government response published within 24 months of
commencement; (e) explicit requirement to assess Deed performance against climate
projections and Snowy 2.0 operational impacts.

NB: Purely a Deed amendment inserting a review cycle; no new institutional architecture
needed.

Recommendation 20: Basin Plan and National Water Agreement Alighment via WRP
Integration and MDBA Reporting

Within 18 months of Deed amendment, achieve formal alignment with Basin Plan and
National Water Agreement through: (a) incorporation of Deed environmental objectives into
NSW and ACT Water Resource Plans; (b) recognition of Critical Human Water Needs
hierarchy per Water Act 2007 s86A; (c) annual reporting to Murray-Darling Basin Authority on
Deed outcomes; (d) five-yearly assessment by MDBA of Deed contribution to Basin Plan
objectives.

NB: Uses existing Basin Plan instruments (Water Resource Plans, MDBA reporting). The
vehicles exist; the Snowy scheme just isn't currently integrated into them.

Recommendation 21: Deliver the Missing Flow-Response Monitoring Program with
Independent Peer Review

By December 2027, implement a comprehensive flow response monitoring program as
required under the SWIOID but never delivered, following McGuire and Pittock's (2025)
recommendation. The program must: (a) be designed to assess impacts of environmental flow
releases and inform adaptive management; (b) include sampling designs at time-scales useful
for flow response monitoring; (c) be explicitly consistent with objectives of protecting
endangered and threatened species; (d) be publicly reported annually with independent
scientific peer review.

NB: Already required under SWIOID but never delivered. This is enforcement of an existing
obligation, not creation of a new institution.

Recommendation 22: Protect Environmental Releases from Downstream Extraction via
Statutory Controls

From the 2027-28 water year, implement statutory protection of environmental releases from
downstream extraction, following McGuire and Pittock's (2025) recommendation. Note:
McGuire and Pittock identify 10.7 GL/year of licensed surface water entitlements in
catchment areas between Tantangara Dam and the ACT border, a significant volume
compared to average environmental releases of 17.8 GL/year. Temporary pumping
restrictions implemented in 2023-24 should be made permanent through Water Sharing Plan
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amendment, with real-time cease-to-pump thresholds enforced.

NB: Uses existing Water Sharing Plan amendment mechanisms and cease-to-pump
provisions already trialled in 2023-24

Recommendation 23: User-Pays Environmental Monitoring: Remove SHL Fee and Rent
Exemptions

From 2028, adopt a user-pays approach for environmental monitoring and restoration,
following McGuire and Pittock's (2025) recommendation and consistent with National Water
Initiative principles. Note: The Snowy Water Licence currently exempts SHL from catchment
management fees and resource rent taxes (Clause 9.3(2)). The Panel should recommend
removing this exemption so that a major industrial water user that significantly impacts two
large river systems pays for requisite environmental management and monitoring, consistent
with the ‘polluter pays’ principle. Revenue should be hypothecated to fund the flow-response
monitoring program (Recommendation 21) and the independent oversight function
(Recommendation 55).

NB: Remove SHL fee and rent exemptions. Requires a Licence amendment (Clause 9.3(2));
mechanically straightforward, no new institutional architecture needed.

Recommendation 24: Restore Independent Scientific Oversight: Reconstitute SSC or
Triennial External Reviews

By December 2027, re-establish independent scientific oversight through either: (a)
reconstituting the Snowy Scientific Committee (SSC) with mandate and funding to provide
ongoing independent assessment of environmental flow adequacy; or (b) commissioning
regular (at least triennial) independent scientific reviews by appropriately qualified external
experts, with findings published and government response required within 6 months. McGuire
and Pittock (2025) note that the SSC's 2008 and 2010 reports 'highlighted the critical role of
independent oversight' by identifying governance flaws compromising delivery.

NB: Reinstating the original SSC under current Deed arrangements would entail a NSW-only
body, like the one dissolved in 2014. However, a reconstituted SSC with three-jurisdiction
membership would require standing membership from NSW, Victoria, and the ACT and is a
new institutional form, not a reinstatement. Adopting the three-jurisdiction model in Rec 59
supersedes the single-jurisdiction form, rendering this recommendation redundant.

PART B
THE SNOWY RIVER

First Nations, Environmental Flows, Biodiversity Protection, Climate Resilience and Governance

Part A of this submission addressed the Upper Murrumbidgee River, the river system most directly
governed by the Deed’s environmental release provisions. Part B extends our analysis to the Snowy
River; the river whose catastrophic decline catalysed the political movement that ultimately produced
the SWIOID, and whose restoration remains the most prominent unfinished obligation under the Deed.

The Terms of Reference for this Review explicitly encompass the Snowy River through Sections 7-10
and 11b(i)—(ii), which address environmental flow targets, release infrastructure, ecological outcomes,
and the adequacy of current arrangements. The Review Framework (pp. 5, 10, 15) provides enabling
context for the consideration of Snowy River issues within the scope of this Review. Section 3.2 of the
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Review Issues Analysis (DCCEEW, 2025, pp. 17-19) confirms the relevance of these issues by
documenting the ongoing gap between Deed targets and actual environmental outcomes for the
Snowy River.

East Gippsland Conservation Management Network submits that any credible review
of the SWIOID must address the Snowy River with equal rigour to the Upper
Murrumbidgee. The governance failures, target non-compliance, and ecological
decline documented in both river systems share common causes; institutional
complexity, lack of accountability, inadequate monitoring and transparency, and
absence of review mechanisms, and demand integrated reform.

6. Snowy River: First Nations Rights and Participation

6.1 Traditional Owner Connections to the Snowy River

The Snowy River flows through the traditional lands of three distinct First Nations groups whose
cultural connections to its waters extend back millennia.

Ngarigo people (also spelled Ngarigu, Monaro-Ngarigo) are Traditional Owner Groups of
approximately 16,000 km? centring on the Monaro tableland, including the Snowy Mountains
headwaters where the Snowy Scheme’s diversions originate (Tindale, 1974; noting that Ngarigo
peoples' own accounts of their Country and its boundaries should be given primacy over colonial
ethnographic mapping). Archaeological evidence demonstrates Aboriginal occupation of the Snowy
Mountains for over 20,000 years, with the famous Bogong moth gatherings bringing together hundreds
of people from multiple language groups each summer for ceremony, trade, and sustenance (Flood,
1980). The Bundian Way, an ancient walking track predating the Silk Roads, runs 330 km from Mount
Kosciuszko to Twofold Bay, crossing the Snowy River at several points and serving as a pathway for
trading, ceremonies, family gatherings and caring for country for thousands of years (Snowy Monaro
Regional Council, n.d.).

Bidawal people (also Bidwell, Bidhawal) hold traditional territory east of the Snowy River in Far East
Gippsland, extending to the Monaro High Plains (Victorian Aboriginal Heritage Council, 2013). The
Bidawal remain active in regional catchment planning, with documented interest in “developing
strategies for coastal waters, rivers and lakes” (East Gippsland Regional Catchment Strategy, 2024).

Gunaikurnai people, through their Krauatungalung clan, hold traditional ownership of approximately
1.33 million hectares extending from Warragul to the Snowy River. In 2010, Gunaikurnai achieved the
first Native Title consent determination under Victoria’s Native Title Settlement Framework, receiving
non-exclusive native title rights and 2 gigalitres of unallocated water in the Mitchell River, the first
water allocation to Traditional Owners in Victoria (Native Title Tribunal, 2010). Gunaikurnai Land and
Waters Aboriginal Corporation (GLaWAC) is the Registered Aboriginal Party for East Gippsland west of
the Snowy River.

Water holds profound spiritual and practical significance for all three groups. GLaWAC articulates the
Gunaikurnai worldview: “As Gunaikurnai, we see Warruk (our land), Yarnda (our waters), Watpootjan
(air) and every living thing, as one... We have a cultural responsibility to ensure that all of it is looked
after” (GLaWAC, 2015). The rivers of Gippsland were traditionally a major food source, with
freshwater fish, including species now in severe decline through the Snowy system, forming a staple of
the regional diet (Deadly Story, n.d.). The reduction of the Snowy River to less than 1% of its natural
flow therefore represents not merely an environmental loss but a cultural harm whose nature and
depth can only be fully articulated by the Traditional Owners themselves. EGCMN acknowledges that
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the ecological consequences documented throughout this submission have corresponding cultural
dimensions that we are not positioned to define, and supports the right of Ngarigo, Bidawal, and
Gunaikurnai peoples to articulate those impacts in their own terms through the Review process.

6.2 The Deed’s Exclusion of First Nations

As documented in Part A (Section 1.1-1.2), the 2002 SWIOID contains no mention of First Nations,
Aboriginal peoples, or Traditional Owner groups. This exclusion is replicated in the Snowy River
context: the Deed was negotiated purely as a tripartite intergovernmental agreement focused on water
recovery volumes, without reference to the cultural values of the rivers affected or the rights of their
Traditional Owners (DCCEEW, 2025). The Review Issues Analysis acknowledges the Deed “has not
been reviewed since its establishment in 2002, during which time there have been major
developments in water policy reform...and expectations for stakeholder engagement” (DCCEEW,
2025, p. 25).

The current review represents the first opportunity to address this gap. A First Nations Advisory Group
was established specifically for the review, meeting on 30 October 2025 and 28 November 2025, with
subsequent meetings on Country with the Independent Review Panel in December 2025 (DCCEEW,
2025). The Advisory Group has discussed “cultural values of water and the historical exclusion of First
Nations” and “how reduced flows have degraded river health” (DCCEEW, 2025). Funding of $500,000
was allocated to support First Nations participation. These are welcome steps, but they highlight
rather than resolve the structural absence of First Nations from the Deed itself.

The Snowy River context presents a particular challenge: the river’s Traditional Owners span two state
jurisdictions and three language groups, yet no formal mechanism exists for their collective or
individual engagement in decisions about a waterway that crosses all three traditional territories.
While recognising that Traditional Owner connections to Country do not necessarily align with the
segmented reach-based framework used in Western water management, it is notable that Ngarigo
people have standing in the headwaters where diversions occur; Bidawal in the middle reaches; and
Gunaikurnai at the lower river where environmental flows ultimately arrive. The Deed’s silence on First
Nations engagement is therefore not merely a policy gap but a governance failure that ignores the very
communities whose country bears the ecological consequences of the Snowy Scheme’s operations.

6.3 Emerging Policy Frameworks for Indigenous Water Rights

Since the Deed’s establishment in 2002, comprehensive policy frameworks recognising Indigenous
water rights have emerged at all levels of government, rendering the Deed’s silence on First Nations
engagement not merely outdated but inconsistent with contemporary legal and policy obligations. The
frameworks identified in Part A (Section 1.2) apply with equal force to the Snowy River, but additional
instruments are directly relevant:

¢ Victorian Water is Life Roadmap (2022): Establishes Traditional Owner self-determination in
water management, including Aboriginal Water Officers, with water returns to Traditional
Owners totalling 4.298 GL by March 2022 (DEECA, 2022). The Water and Catchment
Legislation Amendment Act 2019 (Vic) embedded Aboriginal cultural values into water
planning—yet the Snowy River’s Victorian reaches remain outside these frameworks due to
the Deed’s intergovernmental structure.

¢ NSW Aboriginal Water Strategy (2025): Launched in October 2025 as NSW’s first such
strategy, making 26,000 government-held water shares available for transfer to Aboriginal
entities and acknowledging that Aboriginal peoples currently own less than 0.22% of licensed
water entitlements in NSW (NSW DCCEEW, 2025). This strategy applies to the NSW portion
of the Snowy catchment but has no operational link to the SWIOID.
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* UNDRIP Articles 25-26: The United Nations Declaration on the Rights of Indigenous Peoples,
endorsed by Australia in 2009, affirms that “Indigenous peoples have the right to maintain and
strengthen their distinctive spiritual relationship with their traditionally owned or otherwise
occupied and used lands, territories, waters and coastal seas” (Article 25) and requires states
to give “legal recognition and protection” to these territories and resources (Article 26; United
Nations, 2007).

¢ Closing the Gap Outcome 15: Specifies that “Aboriginal and Torres Strait Islander people
maintain a distinctive cultural, spiritual, physical and economic relationship with their land
and waters” (Coalition of Aboriginal and Torres Strait Islander Peak Organisations & Australian
Governments, 2020). Target 15a seeks a 15% increase in Australia’s landmass subject to
Aboriginal and Torres Strait Islander legal rights by 2030, a target that requires active reform of
water governance instruments like the SWIOID.

6.4 Cultural Flows and the Snowy River

The concept of cultural flows, as distinct from environmental flows, is central to meaningful First
Nations engagement. The Murray Lower Darling Rivers Indigenous Nations (MLDRIN) and National
Cultural Flows Research Project define cultural flows as “water entitlements that are legally and
beneficially owned by Indigenous Nations of a sufficient and adequate quantity and quality, to improve
the spiritual, cultural, environmental, social and economic conditions of those Indigenous Nations”
(MLDRIN, 2010). MLDRIN (2017) has been explicit that “Aboriginal environmental outcomes [from the
use of environmental water] are not cultural flows or cultural water, nor a substitute for them.” The
critical distinction is that cultural flows require legal ownership and decision-making authority by
Traditional Owners, not merely consultation on environmental water management.

Peer-reviewed research underscores the urgency of this distinction. O’Donnell et al. (2023) found that
Indigenous peoples hold less than 1% of Australia’s water rights, proposing a “Cultural Water
Paradigm” that recognises water as inseparable from Country. Hartwig et al. (2022) introduced the
concept of “water colonialism,” documenting that Aboriginal organisations in the NSW Murray-Darling
Basin hold only 0.2% of available surface water despite comprising approximately 10% of the regional
population, with a 17.2% decrease in Indigenous water entitlements over ten years to 2018. Marshall
(2017) argues Aboriginal water rights require recognition as property rights, introducing the concept of
aqua nullius to describe the systematic exclusion of Aboriginal water interests from Australian water
law.

The Snowy River context presents a particular challenge and opportunity for cultural flows. The Snowy
system is explicitly excluded from the Water Act 2007 (Cth), sitting outside Basin Plan protections and
the associated Indigenous water provisions under Part 14 (Bender et al., 2022). Yet Williams, Connolly
and Williams (2019) document steps already taken in the Snowy Mountains including establishment
of interim cultural water objectives, cultural naming of high flow releases, ceremonies on country, and
Aboriginal representation in future water management, demonstrating that the Snowy system is not
only amenable to cultural flows integration but has already begun the process. The SWIOID review
provides the opportunity to formalise and extend this model across the full length of the Snowy River.

6.5 Recommendations for Snowy River Traditional-Owner Participation

The Snowy River presents particular governance complexity for Traditional Owner participation. Four
groups hold interests along its length—Ngarigo and Monero—Ngarigo in the NSW headwaters, Bidawal
spanning the state border, and Gunaikurnai in the Victorian reach to Marlo; creating a cross-
jurisdictional mosaic that mirrors the broader governance fragmentation documented in this
submission. Each group has distinct cultural connections to different (and sometimes overlapping)
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reaches and may wish to engage through different mechanisms; a single “Indigenous advisory body
imposed by government would not respect this plurality.

Note: The following recommendations complement those in Part A (Section 1.4) and apply the same
enabling-framework approach. They are specific to the Snowy River context, reflecting the cross-
jurisdictional Traditional Owner landscape and the additional complexity created by the Snowy
system’s exclusion from the Water Act 2007 (Cth). As with Part A, specific arrangements should be
determined through First Nations-led processes. Part C, incorporates cross-jurisdictional (whole-of
Deed) recommendations involving governance principles that apply across all jurisdictions and both
river systems.

Recommendation 25: Snowy River Traditional Owner-Designed Participation
Mechanism

Establish a formal mechanism for Ngarigo, Monero-Ngarigo, Bidawal, and Gunaikurnai
participation in Snowy River environmental flow planning and governance. The form of this
mechanism - whether a joint forum, bilateral arrangements, integration into existing
governance structures, or another model identified by Traditional Owners -must be
determined by the participating groups through their own decision-making processes. EGCMN
does not presume to prescribe the appropriate form; self-determination in institutional design
is a precondition for meaningful participation, not a concession to be negotiated. The
mechanism must: (a) be designed and governed by the four participating groups through their
own decision-making processes; (b) have formal standing within the Snowy River governance
structure, including the Victorian co-governance arrangements proposed in this submission,
ensuring Traditional Owner voices are embedded in cross-border decision-making rather than
confined to a single jurisdiction; (c) address the specific cross-border complexity: Bidawal
Country spans the NSW-Victoria border, meaning that governance processes confined to
either state will structurally exclude or fragment Bidawal participation; (d) ensure linkage with
Victoria’s threatened community processes under the Flora and Fauna Guarantee Act 1988,
so that any obligations arising from a Victorian EEC listing for the Snowy River aquatic
ecological community incorporate Traditional Owner knowledge and cultural flow objectives;
and (e) be established through a process led by the First Nations Advisory Group convened for
this Review, with transition to self-governance as soon as practicable and no later than 24
months from Deed amendment.

Recommendation 26: Cultural Flows Assessment: Snowy River
Within three years of Deed amendment, complete a Cultural Flows assessment for the Snowy
River system, consistent with the National Cultural Flows Research Project framework
(Murray Lower Darling Rivers Indigenous Nations & Northern Basin Aboriginal Nations, 2017).
The assessment must be led by and for the Ngarigo, Monero—Ngarigo, Bidawal, and
Gunaikurnai peoples, with each group determining the scope and methodology for their
Country. The assessment should encompass the full source-to-sea system, including the
Victorian reach to Marlo, to ensure whole-of-river cultural values are captured. Where Ngarigo
cultural flow objectives span both the Snowy River and Upper Murrumbidgee systems, the
assessment should be coordinated with the Upper Murrumbidgee Cultural Flows assessment
to avoid inconsistency.

Recommendation 27: Embed Cultural Flow Provisions in Annual Plans with a Pathway
to Cultural Allocations
Upon completion of the Snowy River Cultural Flows assessment, incorporate cultural flow
provisions into annual Snowy River environmental watering plans. This should include:
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(a) Traditional Owner input into flow timing and delivery to align with cultural priorities
identified by the relevant groups, building on the cultural naming of high flow releases already
practised in the Snowy Mountains (Williams et al., 2019)—an existing practice that
demonstrates both the feasibility and the cultural significance of integrating Indigenous
perspectives into operational flow management; (b) monitoring of cultural indicators identified
by Traditional Owners alongside ecological indicators, with monitoring design and
interpretation involving Traditional Owner representatives and contributing to the flow-
response monitoring program recommended elsewhere in this submission;

(c) reporting to Traditional Owner organisations on cultural flow delivery outcomes, in formats
and timeframes determined by those organisations, separately from general public reporting;
and (d) a pathway, determined through negotiation with the Ngarigo, Monero—Ngarigo,
Bidawal, and Gunaikurnai groups, toward dedicated cultural water allocations as a distinct
legal category within the SWIOID water balance, separate from environmental flow
entitlements, consistent with the whole-of-Deed water rights pathway established under
Recommendation 52.

NB: Cultural flow provisions should be treated as integral components of annual watering
plans, not optional supplements. Where cultural and ecological flow objectives align (as they
often will, given the deep ecological knowledge embedded in Traditional Owner water
management), this complementarity should be documented and leveraged. Where they
diverge, the annual planning process must have a transparent mechanism for resolving
competing demands that gives genuine weight to cultural objectives.

7. Snowy River: Waterway Health

7.1 Historical Context and SWIOID Provisions

The Snowy Mountains Scheme, constructed between 1949 and 1974, reduced the Snowy River's flow
below Jindabyne Dam from a mean annual natural flow (MANF) of approximately 1,011 GL/year to
less than 1% of that volume (Bender et al., 2022). As the Review Issues Analysis documents, the
Scheme “diverted 99% of the Snowy River’'s mean annual flow at Jindabyne, and altered the
maghnitude of daily flows, monthly and annual flows, the seasonal patterns of flows, and the natural
variability of flows, resulting in environmental decline” (DCCEEW, 2025, p. 17).

The SWIOID established the Snowy River Increased Flows (SRIF) program to return environmental
water to the Snowy River. Clause 7.1 of the Deed sets a target of 212 GL/year (21% of MANF) to be
achieved from 2012 onwards, following a staged implementation pathway: 38 GL in Stage 1 (2002-
2009) and 70 GL in Stage 2 (2009-2012) (Bender et al., 2022). Clauses 7.2 and 7.3 require that
releases should “as far as possible mimic seasonal natural flows” (DCCEEW, 2025, p. 17). The Deed
identifies five environmental objectives for the Snowy River: improving water temperature regime;
achieving channel maintenance and flushing flows; restoring connectivity for migratory species;
improving fish spawning triggers; and improving degraded riverine aesthetics (Bender et al., 2022).
Critically, the 212 GL target was itself a political compromise. The 1998 Snowy Water Inquiry
recommended 15% of MANF, while the Snowy Genoa Catchment Management Committee and
independent scientists advocated for a minimum of 28% of MANF (approximately 294 GL/year) as the
threshold necessary for genuine river restoration (Bender et al., 2022). The current 21% target
therefore represents the lower bound of what scientists considered necessary over two decades ago,
before the additional stressor of climate change was well understood.

Climate projections for the Australian Alps indicate that annual average temperatures have risen by
approximately 1.4°C since 1950, with average annual precipitation declining by around 140 mm over
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that period; snowpack may decrease by 15% by 2030 and 60% by 2070 under a medium emissions
scenario (Di Luca et al., 2018; Hennessy et al., 2008). These projections of reduced snowmelt and
altered precipitation regimes further strengthen the case for environmental flow targets that exceed,
rather than merely meet, the original scientific recommendations.

7.2 Chronic Failure to Meet Flow Targets

Bender et al.’s (2022) peer-reviewed analysis provides a comprehensive 20-year assessment of SRIF
implementation. Their central finding is unequivocal: the 212 GL/year target from 2012 onwards has
rarely been met. Delivery during the staged implementation period was profoundly inadequate:

e Stage 1(2002-2009): Despite a target of 142 GL, actual delivery peaked at just 40 GL in 2005-
06; less than 30% of the target volume (Bender et al., 2022).

e Stage 2 (2009-2012): With the target rising to 212 GL, delivery peaked at 150 GL in 2011-12;
still a 29% shortfall (Bender et al., 2022).

e Post-2012 water security failures: Even after sufficient entitlements were nominally secured,
actual allocations from low-reliability general security entitlements resulted in chronic
shortfalls. In 2016-17, despite holding 238 GL of entitlements, only 125 GL (52%) was
delivered (Bender et al., 2022).

¢ Recent partial recovery: While 2022-23 achieved the full 212 GL target and 2023-24 delivered
211.0 GL, the 2025-26 plan allocates only 176.86 GL; a 17% shortfall demonstrating
continued vulnerability to water availability constraints (NSW DCCEEW, 2026).

The cumulative scale of this failure is striking. Over the period from 2002 to 2020, the aggregate
shortfall in environmental water delivery to the Snowy River is conservatively estimated at several
hundred gigalitres below cumulative target volumes, representing an enormous volume of
environmental water that was committed on paper but never delivered to the river (Bender et al.,
2022). The parallels with the Upper Murrumbidgee are striking. McGuire and Pittock (2025) found that
environmental releases to the Upper Murrumbidgee were below target in 67% of years, with average
delivery of only 70% of target. This cumulative water delivery deficit has compounding ecological
consequences: each year of under-delivery not only fails to achieve that year’s environmental
objectives but further entrenches the degraded baseline from which the river must recover from.

Recent reporting indicates that ~220 GL of environmental water was finally delivered to the Snowy
River in 2023-24 (including passing flows), and annual planning since 2024-25 has begun to trial the
use of autumn pulse flows to support Australian grayling (NSW DCCEEW, 2026). However, historically
limited and intermittent delivery does not erase the long-run ecological debt created by sustained
periods of short allocation and reduced cueing flows (refer to section 11.3 for discussion of ‘extinction
debt’). Both river systems demonstrate the same fundamental problem: targets that are discretionary
maximumes rather than enforceable minimums fail to deliver their stated environmental objectives,
resulting in a cumulative decline of ecosystem function and resilience.

7.3 Channel Degradation, Sedimentation, and Water Temperature

Decades of flow reduction have caused severe physical degradation of the Snowy River channel below
Jindabyne Dam. The riverbed has become heavily armoured, with larger particles trapping fine
sediments and transforming what was once clean cobblestone substrate into a shallow, sand-
covered channel (Bender et al., 2022). Following the 2002-03 bushfires, significant sediment inputs
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caused widespread pool siltation, further degrading aquatic habitat.

Flows of 10,000-12,000 ML/day are required to mobilise armoured particles of up to 256 mm in

diameter, a threshold achievable only during the largest flushing flow events. The 2011 environmental

release of 84 GL over 19 days, peaking at 12,000 ML/day, was specifically designed to break up this
armouring and demonstrated that targeted high-flow events can achieve measurable geomorphic
outcomes (Bender et al., 2022; Reinfelds et al., 2013). However, such events have been rare due to
the chronic under-delivery documented above.

Water temperature in the Snowy River below Jindabyne Dam presents an unusual challenge. Unlike
most regulated rivers where dams cause cold-water pollution through hypolimnetic releases,
Jindabyne Dam releases surface waters that are on average 4°C warmer than natural snowmelt
conditions, with spring temperature differences of up to 8°C above natural (Bender et al., 2022).
Summer temperatures can reach 19°C, placing significant thermal stress on cold water-adapted
native fauna. The Deed’s objective of “improving water temperature regime” has not been achieved
because the volumes released are insufficient to influence downstream temperatures across the
affected reaches.

7.4 Mowamba Weir: Barrier to Headwater Restoration

Mowamba Weir, constructed in 1967 as part of the Jindabyne Dam project, diverts flows from the
Mowamba River via an aqueduct into Jindabyne Dam, intercepting what would otherwise be the
Snowy River’s most significant unregulated headwater tributary below the dam (NSW DCCEEW,
2024). Between August 2002 and January 2006, the aqueduct was decommissioned, allowing
Mowamba River flows to pass the weir and enter the Snowy River directly. This period demonstrated
measurable benefits: a doubling of daily discharge at Dalgety, a 20% increase in wetted habitat, a

doubling of running-water habitat, and the introduction of a small but ecologically significant snowmelt

flow signal with natural variability (Bender et al., 2022). When the aqueduct was recommissioned in
2006, these benefits were lost.

The Snowy Advisory Committee has recommended the removal of Mowamba Weir to create an

uninterrupted natural flow from the mountains to the sea (NSW DCCEEW, 2024). The weir interrupts

longitudinal connectivity essential for the recolonisation of macroinvertebrate and fish taxa in the

upper Snowy River below Jindabyne Dam; research has identified the Mowamba River confluence as a

critical pathway for drift-based recolonisation of the regulated Snowy (Marchant & Hehir, as cited in
Bender et al., 2022). The weir also impounds sediment that would otherwise contribute to natural
substrate diversity in the Snowy River, alters the thermal and dissolved organic carbon regime of
tributary inflows, and impedes fish passage for species moving between the Snowy mainstem and
Mowamba River habitats. The NSW Government’s Mowamba Weir feasibility assessment has
confirmed that returning flows by closing the aqueduct and allowing the Mowamba River’s flows to
overtop the weir is feasible in the short term (NSW DCCEEW, 2024).

7.5 Recommendations for Snowy River Environmental Flows

Note: The following recommendations address SWIOID Sections 7-10 and 11b(i)-(ii) of the Terms of

Reference. As with Part A recommendations, specific numeric targets should be treated as adaptive
parameters subject to monitoring-based revision.
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Recommendation 28: Lift Snowy River Target to 28% MANF via Staged Uplift to 294
GL/year

Within 24 months of Deed amendment, revise the Snowy River environmental flow target from
212 GL/year (21% MANF) to 294 GL/year (28% MANF), implemented through a staged
pathway: 240 GL by 2028, 270 GL by 2029, and 294 GL by 2030. The 28% MANF target
reflects the scientific recommendation that predated the current political compromise
(Bender et al., 2022) and should be treated as an initial adaptive parameter, subject to upward
revision based on ecological monitoring outcomes and climate change projections.

NB: The case for higher, enforceable environmental flows is strengthened by the development
of closed-loop and off-river pumped hydro capacity (beyond Snowy 2.0). Recirculating
pumped hydro systems require water primarily for initial fill and evaporation top-ups rather
than continuous throughflow, meaning that storage capacity can expand without
proportionate increases in consumptive water demand. This fundamentally weakens the
“energy reliability” rationale historically used to justify treating Snowy environmental releases
as discretionary balancing volumes, because the same energy storage and dispatch objectives
can increasingly be met by pumped hydro systems that do not depend on the diversion of
environmental water.

Recommendation 29: Make Snowy Targets Enforceable Minimums with Deficit
Carryover and Penalties

From the 2027-28 water year, convert Snowy River environmental flow targets from
discretionary maximums to enforceable minimums, with: (a) statutory obligation to deliver
minimum target volumes annually except during declared drought emergencies; (b) automatic
carryover of any deficit to the following water year; (c) financial penalties for systematic non-
delivery; and (d) annual verification through publicly reported water accounting (as per
Recommendations 18, 20 and 58 (operational transparency).

Recommendation 30: Shift to High-Reliability Environmental Water: Resolve the
Entitlement-Allocation Gap

Replace current reliance on low-reliability general security entitlements with a portfolio of
high-reliability water sources by December 2028, to eliminate the chronic shortfall between
nominal entitlements and actual allocations documented by Bender et al. (2022). Options
should include: (a) conversion of existing entitlements to high-security allocations; (b)
permanent water purchases on the open market; (c) direct allocation from Snowy Scheme
operational reserves; and (d) priority allocation during periods of reduced generation demand
enabled by Snowy 2.0 pumped hydro capacity.

Recommendation 31: Mandatory Decadal Flushing Flows to Restore Channel
Morphology
Schedule a minimum of two high-flow geomorphic flushing events per decade, each delivering
at least 10,000-12,000 ML/day for sufficient duration to mobilise armoured bed sediments
and restore natural channel morphology (Bender et al., 2022; Reinfelds et al., 2013).
Geomorphic flushing flow requirements should be embedded in the Deed as mandatory
operational events, not discretionary additions subject to water availability.

Recommendation 32: Remove Mowamba Weir to Restore a Functioning Snowy
Headwater River
Decommission Mowamba Weir to restore the Mowamba River as a free-flowing tributary of
the upper Snowy River. As documented in Section 7.4, the weir’s removal is a practical, high-
impact action that immediately improves longitudinal connectivity, restores more natural
sediment and organic matter transport, reduces thermal and water-quality impacts
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associated with impoundment, improves fish passage and refuge access for native biota, and
provides a critical recolonisation pathway for macroinvertebrate and fish taxa into the
regulated Snowy River below Jindabyne Dam. It also reduces ongoing infrastructure risk and
maintenance costs, and strengthens delivery of Snowy River restoration objectives by
removing a hard constraint in the upper catchment. The Snowy Advisory Committee has
recommended this action (NSW DCCEEW, 2024), and the NSW Government’s feasibility
assessment has confirmed its practicability. Implement with First Nations engagement,
staged works, and a monitoring program to verify ecological gains and manage short-term
construction impacts.

Recommendation 33: Thermal Pollution Mitigation Below Jindabyne: Independent
Assessment and Upgrades
Commission and complete an independent assessment of water temperature impacts below
Jindabyne Dam by December 2027, with implementation of recommended thermal mitigation
measures by June 2030. Assessment should include feasibility of multi-level offtake
structures or other dam modification to enable temperature-appropriate releases aligned with
natural seasonal patterns (Bender et al., 2022).

8. Snowy River: Biodiversity Protection

8.1 Endangered Ecological Community Status

The Aquatic Ecological Community in the Catchment of the Snowy River in NSW is listed as an
Endangered Ecological Community under the NSW Fisheries Management Act 1994 (NSW Fisheries
Scientific Committee, 2011). This listing reflects the severity of ecological decline caused by the
Snowy Mountains Scheme’s diversion of 99% of natural flows, compounded by barriers to fish
migration, altered thermal regimes, and sedimentation (DCCEEW, 2025, p. 17). The listing
encompasses the entire assemblage of native aquatic species and their habitats within the affected
reaches, not merely individual species, recognising the systemic nature of ecological damage.

This endangered community listing places legal obligations on the NSW Government to implement
recovery plans and strategies under Part 7A of the Fisheries Management Act 1994. The persistence of
‘largely not achieved’ environmental objectives after 23 years of SWIOID operation (Bender et al.,
2022) raises serious questions about whether these NSW statutory obligations are being met, and
whether the intergovernmental commitments under the SWIOID are delivering the environmental
outcomes intended.

8.2 Commonwealth EPBC Act Obligations and the Protection Gap

The Australian grayling (Prototroctes maraena), which maintains a good resident population in the
Snowy River within Victoria (Victorian Fisheries Authority, 2024), is listed as Vulnerable under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). A
National Recovery Plan for the species has been in force since 2008, identifying flow regulation and
barriers to migration as key threats and establishing recovery objectives that include maintaining and
restoring habitat connectivity (Backhouse et al., 2008). The EPBC Act requires the Commonwealth to
implement recovery plans to the extent that they apply in Commonwealth areas (s. 269), and actions
that are likely to have a significant impact on listed threatened species require referral and
assessment under Part 7 of the Act.

Despite these obligations, there is no evidence that the Commonwealth has assessed the ongoing
impacts of Snowy Scheme flow regulation on Australian grayling populations under the EPBC Act, nor
that the SWIOID’s environmental flow targets have been calibrated against the species’ recovery plan

34
East Gippsland Conservation Management Network Inc.



objectives. The National Recovery Plan explicitly identifies the need to “quantify the nature and
importance of flow-related variables that trigger and maintain spawning behaviour” and to “ensure
that environmental flows mimic the natural flow regime as far as possible” (Backhouse et al., 2008).
Yet the chronic under-delivery of Snowy River environmental flows documented in Section 7.2 has
proceeded for over two decades without any apparent Commonwealth assessment of its impacts on
this EPBC Act-listed species. This gap reinforces the case for a Victorian FFG Act community listing
(Section 9) as an additional, complementary layer of protection that does not depend solely on
Commonwealth initiative.

8.3 River Flat Eucalypt Forest on Coastal Floodplains of the lower Snowy River

Recent on-ground surveys have now confirmed the presence of EPBC-listed Critically Endangered
River-flat Eucalypt Forest on Coastal Floodplains within East Gippsland, including significant sites on
the lower Snowy floodplain/estuary at Orbost and Marlo (Tiller et al., 2022). The EGCMN have
partnered with the EGCMA to map and protect this community in Victoria (East Gippsland Catchment
Management Authority [EGCMA], 2025). This is directly relevant SWIOID reform because the national
Conservation Advice identifies hydrological change (including extraction, regulation, levees and weirs)
as an ongoing threat with major severity (Department of Agriculture, Water and the Environment
[DAWE], 2020), consistent with NSW’s and Victoria’s formal recognition that altering natural flow
regimes is a major driver of floodplain biodiversity loss (NSW Scientific Committee, 2002; DEECA,
2023). Accordingly, Snowy flow reforms should explicitly protect floodplain inundation and
hydrological connectivity needed to maintain and recover this critically endangered floodplain forest in
the lower catchment (DAWE, 2020; Tiller et al., 2022).

8.4 Native Fish Population Decline

Across Australia, many native fish populations have suffered catastrophic declines since the 1950s,
with altered natural flow regimes, introduced species, habitat loss and water pollution the primary
drivers (Lintermans, et al 2020). These same stressors are evident in the Snowy Basin?, where long-
term monitoring indicates a consistent declining pattern across key diadromous/catadromous
species; with current flow conditions identified as the primary cause of ageing fish populations and
poor recruitment (Arthur Rylah Institute for Environmental Research, 2025). Table 1 below examines
flow-sensitive native species once abundant in the Snowy Basin that are particularly susceptible to
altered natural flow regimes:

Table 1: Impacts of altered natural flows on popular fish species of the Snowy Basin

Native fish species Impact of altered freshwater flows (Snowy Basin)

Australian bass (Macquaria novemaculeata) show limited natural
recruitment for more than 20 years, with the population partly
supported by supplementary stocking (Stoessel, et al., 2017).
Australian Bass Researchers (Stoessel, et al., 2017) concluded “the continuing trend
of lower rainfall and higher temperatures, coupled with river
regulation....will likely result in depressed juvenile growth and
prolonged periods of recruitment failure over the medium to longer
term, with significant implications for the viability of populations”. Long
term data shows that current flow volumes are unlikely to substantially

2 Section 10 examines additional emerging threats to freshwater environments, namely climate
change and expanding hydropower (Snowy 2.0).
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improve recruitment, with populations likely to continue to decline
without considerable increases in water delivery.

River Blackfish

River blackfish (Gadopsis marmoratus) in the Snowy River catchment
are listed as an Endangered Population under the NSW Fisheries
Management Act 1994 (NSW Fisheries Scientific Committee, 2008).
This population is isolated/disjunct within the species’ southern form,
and genetic differentiation has been suggested but remains
unresolved. River blackfish (Wai-Garl) are also identified as a culturally
important species for Maneroo-Ngarigo people, including as a
traditional staple food source. The population has declined markedly,
consistent with evidence that the species is sensitive to siltation and
degraded substrates, relies on instream cover and spawning sites such
as hollow logs/rock crevices. Listing advice notes the species is most
negatively affected by reduced flows and loss of large woody debris
associated with river regulation (NSW Fisheries Scientific Committee,
2008).

Estuary Perch

Estuary perch (Percalates colonorum) populations in the Snowy River
Basin are dominated by fish aged over 16 years, indicating a pattern of
recruitment failure consistent with Australian bass dynamics (Stoessel
et al., 2018). Population modelling concluded that “present
environmental flow rules produce minimal population response and
are of little benefit to recruitment” (Stoessel et al., 2022). Like
Australian bass, estuary perch require adequate freshwater flows to
maintain estuarine-freshwater connectivity essential for lifecycle
completion. Recent modelling (Stoessel et al., 2022) suggests “the
annual release of 3 x 15,000 ML/day flow events, spaced 30 days
apartin late winter/spring,” are optimal for recruitment; representing a
flow target well beyond current operational practice.

Australian Grayling

Australian Grayling (Prototroctes maraena) is listed as Vulnerable
nationally (EPBC Act), whilst populations in Victoria are listed as
Vulnerable (FFG Act), and Endangered in NSW (Fisheries Management
Act 1994). As noted in section 7, the Snowy Hydro Scheme has
dramatically altered riverine flow regimes, reducing the frequency,
duration and magnitude of flow events during autumn, that normally
triggered spawning migration behaviour. Missing a spawning season has
major consequences for this species because it may spawn only once
or twice in its entire ~6 year lifecycle (Koster et al., 2021). In 2025-26,
Snowy Hydro has begun trialling autumn releases to facilitate Australian
Grayling spawning in the Snowy catchment (NSW DCCEEW, 2026).
However, unless flow rules can reliably deliver appropriately timed
autumn pulses, continued recruitment failure is a foreseeable outcome
for Australian Grayling in regulated Snowy Basin rivers (DEECA, 2025;
TSSC, 2021).

The consistent findings documented across multiple native fish species of ageing populations with
minimal recruitment under current flow regimes, represents a localised extinction trajectory, not merely
a population under stress. Extinction debt, the time lag between habitat degradation and the eventual
loss of species that can no longer sustain viable populations, means that these species may persist for
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years in declining numbers, creating an illusion of stability, before crossing irrecoverable thresholds
from which recovery is no longer possible (Kuussaari et al., 2009; Tilman et al., 1994). As discussed in
greater detail in Part C (Section 11.3), this phenomenon is particularly insidious for long-lived species
such as Australian bass and estuary perch, where ageing populations can mask the absence of
recruitment for decades. The window for intervention is narrowing with each year of inadequate
environmental flow delivery.

The Snowy River’s biodiversity crisis mirrors and compounds the threats documented for the Upper
Murrumbidgee in Part A. The Macquarie Perch, Trout Cod, and Murray Cod in the Upper Murrumbidgee
face comparable recruitment failures linked to inadequate flows (DCCEEW, 2025, pp. 15-16). The
SWIOID is failing both river systems’ threatened species simultaneously, through the same
governance deficiencies.

8.5 Recommendations for Showy River Biodiversity

Recommendation 34: Species-Specific Flow Objectives to Reverse Recruitment
Failure and Support Listed Populations

Within 12 months of Deed amendment, set species-specific flow objectives for the Snowy
River that respond to recruitment failure in Australian bass and estuary perch (Arthur Rylah
Institute for Environmental Research [ARI], 2025) and support the NSW-listed endangered
population of river blackfish (NSW Fisheries Scientific Committee, 2008, 2012). Targets
should include: (a) at least one winter—spring passage spell during the bass downstream
migration period (July-November), achieving passage-enabling flows at Pinch Falls of
approximately 100-130 m®/s (~ 8,640-11,230 ML/day) (Haeusler & Bevitt, 2007, Table 4.3,
using the scaling factor derived from their gauge comparison at pp. 28-29) (noting these
correspond to ~10,370-13,350 ML/day when expressed at the downstream gauge using the
report’s scaling factor); (b) a summer baseflow safeguard to limit prolonged low-flow stress
and protect instream shelter/spawning habitat (e.g., cover associated with woody debris/rock
crevices and sensitivity to siltation) for river blackfish (NSW Fisheries Scientific Committee,
2008); (c) winter/spring high-flow pulses aligned to cooler temperatures and the spawning
season (August-December) to support bass/perch recruitment and maintain estuary-
freshwater connectivity (ARI, 2025). For estuary perch specifically, these pulses should be
calibrated against the optimal flow regime identified by Stoessel et al. (2022): three pulses of
approximately 15,000 ML/day, spaced 30 days apart in late winter/spring, as a benchmark for
adaptive management, acknowledging that operational constraints may require a staged
approach toward this target; and (d) all targets to be treated as adaptive parameters, reviewed
annually against monitoring outcomes.

Recommendation 35: Whole-of-System Ecological Community Monitoring Aligned to
Flow-MER

From 2027, fund and implement a comprehensive upper and lower Snowy River ecological
community monitoring program aligned with the Commonwealth's Flow-MER methodology,
reporting annually on: (a) native fish population demographics including age-class structure
and recruitment indicators; (b) macroinvertebrate community composition as an indicator of
habitat quality; (c) riparian vegetation condition and recovery trajectory; (d) channel
geomorphology including bed sediment composition and pool depth profiles; and (e) water
temperature regime compliance with natural seasonal patterns. Transparent monitoring and
reporting provisions consistent with recommendations 18 and 21.
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Recommendation 36: Endangered Ecological Community Recovery Plan Integrated with
Minimum Flow Targets

Within 18 months of Deed amendment, develop a Snowy River Endangered Ecological
Community Recovery Plan that integrates revised minimum environmental flow targets with
obligations under the NSW Fisheries Management Act 1994. The Recovery Plan should: (a)
establish quantitative population recovery targets for Australian bass, River blackfish, and
estuary perch; (b) identify minimum flow thresholds required to reverse current extinction
trajectories; (c) specify adaptive management triggers for escalating interventions if
monitoring indicates continued population decline; and (d) include a funded implementation
schedule with clear accountability for delivery.

9. Cross-Border Biodiversity Protection: The Lower Snowy River
Governance Gap

9.1 The NSW Endangered Ecological Community Listing

In April 2011, the NSW Fisheries Scientific Committee made a final determination to list the “Aquatic
Ecological Community in the Catchment of the Snowy River in NSW” as an Endangered Ecological
Community under Part 7A of the NSW Fisheries Management Act 1994 (NSW Fisheries Scientific
Committee, 2011). The listing encompasses all native fish and aquatic invertebrates within all rivers,
creeks and streams of the Snowy River catchment, including the Snowy River, Eucumbene River,
Thredbo River, Gungarlin River, Mowamba River, Bombala River, Maclaughlin River, Delegate River,
Pinch River and Jacobs River, and their tributaries (NSW Department of Primary Industries, 2012).
The listing carries significant legal and management consequences. Subject to the special
arrangements applying to recreational fishing, the listing of the EEC in the catchment of the Snowy
River in NSW has given all native fish and other aquatic invertebrates within its boundaries the status
of endangered species (DPI, 2012). Taking, harming, buying, selling or possessing any species within
the Snowy River EEC is an offence under the Act, and any activity likely to result in harm to the
community or damage to its habitat requires assessment under Part 7A (NSW Department of Primary
Industries, 2012). The NSW Fisheries Scientific Committee’s most recent review confirmed that the
Snowy River EEC continues to face a very high risk of extinction in NSW in the near future (NSW
Fisheries Scientific Committee, 2011).

Critically, however, the listing is explicitly confined to the Snowy River catchment within the State of
New South Wales (NSW Fisheries Scientific Committee, 2011). The Snowy River crosses into Victoria
near Willis and continues through East Gippsland to its mouth at Marlo, Bass Strait. The Victorian
reaches of the Snowy River, including the estuary, lower floodplain wetlands, and tributaries such as
the Brodribb, Buchan, and Deddick Rivers, support ecologically connected populations of the same
native species protected under the NSW listing, yet receive no equivalent ecological community-level
legal recognition under Victorian legislation.

9.2 The Cross-Border Governance Discontinuity

This jurisdictional boundary creates a material governance discontinuity: the ecological impacts of
Snowy Scheme flow alteration do not stop at the NSW border, but community-level legal recognition
and recovery mechanisms do. The lower Snowy River within Victoria has experienced the downstream
consequences of the same hydrological alteration that triggered the NSW EEC listing; reduced flow
volumes, altered seasonality, sedimentation, thermal stress, and disrupted connectivity for
diadromous species (Arthur Rylah Institute, 2025; Bender et al., 2022). The Victorian Fisheries
Authority has acknowledged that flow in the Snowy River within Victoria is controlled by releases from
NSW reservoirs, and that the upper Victorian reaches have been degraded by low flows (Victorian
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Fisheries Authority, 2024).

The consequences of this protection gap are not merely theoretical. Species requiring whole-of-river
connectivity to complete their life cycles, including Australian bass (Macquaria novemaculeata),
estuary perch (Percalates colonorum), and Australian grayling (Prototroctes maraena), move between
NSW and Victorian waters as part of their natural spawning migrations. 56% of the freshwater fish
fauna occupying unregulated tributaries of the Snowy River require access to estuarine and/or marine
environments to fulfil their life-cycle (NSW Fisheries Scientific Committee, 2011). Arthur Rylah
Institute research has demonstrated that these species’ populations are in critical decline across the
full length of the Snowy system (Arthur Rylah Institute, 2025, Stoessel, et al., 2017, 2018 & 2022).
Recovery actions confined to the NSW portion of the catchment cannot succeed where downstream
Victorian habitats essential for lifecycle completion remain unprotected by ecological community-
level instruments.

The governance gap is particularly acute for Australian grayling, a species listed as Vulnerable under
the Commonwealth EPBC Act 1999, and Threatened under Victoria’s FFG Act. The Snowy River within
Victoria has been identified as supporting a “good resident population” (Victorian Fisheries Authority,
2024). Good numbers of spawning Australian grayling have also been located in the Deddick and
Suggan Buggan Rivers, which are tributaries of the Snowy (Victorian Fisheries Authority, 2024). These
populations depend on flow-mediated connectivity between freshwater spawning habitats in Victoria
and estuarine larval rearing habitats at the river mouth, a connectivity pathway entirely controlled by
Snowy Scheme operating decisions governed by the SWIOID. Yet there is no ecological community-
level legal instrument in Victoria linking these populations’ protection to the Deed’s environmental
flow obligations.

As discussed in Section 8.2, the Commonwealth’s own obligations under the EPBC Act, including the
National Recovery Plan for Australian grayling (Backhouse et al., 2008), have not been effectively
applied to the Snowy River context. The absence of both a Commonwealth assessment of Snowy
Scheme impacts on this listed species and an equivalent Victorian community listing creates a
compound governance failure: neither the Commonwealth nor Victoria has an operational legal
instrument requiring the Snowy River’s environmental flows to be calibrated against the recovery
needs of a nationally listed threatened species that depends on whole-of-river connectivity. This
reinforces the urgency of the Victorian FFG Act nomination recommended in Section 9.5.

9.3 Victoria’s Existing Recognition of Lower Snowy Aquatic Biodiversity Values

Victoria does already recognise relevant biodiversity values in the lower Snowy system through several
existing instruments and programs, providing a substantial foundation upon which a community-level
listing could be built:

¢ Threatened aquatic species listings: The Australian grayling (Prototroctes maraena) —
Vulnerable (EPBC); Yalmy galaxias- Critically Endangered (EPBC); listed effective 25 March
2023; McDowall’s galaxias (Galaxias mcdowalli) - Critically Endangered (EPBC); Alpine spiny
crayfish (Euastacus crassus) -Vulnerable (FFG); Cox’s gudgeon (Gobiomorphus coxii) —
Endangered (FFG); Orbost spiny crayfish ( Euastacus diversus)- Endangered (EPBC)(FFG).
Sources:(DCCEEW 2021, 2023, 2023a, 2023b, 2023c; Raadik, 2019; DELWP, 2021)

¢ Broader biodiversity values: The East Gippsland Spiny crayfish (Euastacus bidawalus), while
not currently FFG-listed, has a relatively broad distribution in Eastern Victoria with significant
populations occurring within the Snowy catchment (DEECA, NatureKit, 2026). This species’
presence, alongside other endemic invertebrate taxa, demonstrates the broader biodiversity
values of the lower Snowy system that would be encompassed by a community-level listing,
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extending protection beyond the individually listed threatened species to the wider
assemblage of native aquatic fauna.

¢ Potentially threatening process: The FFG Processes List includes “Alteration to the natural
flow regimes of rivers and streams” as a listed potentially threatening process (DEECA, 2023).
This listing directly describes the mechanism by which the Snowy Scheme has degraded the
lower Snowy River’s ecological values within Victoria, providing a ready-made causal link for
any community listing nomination.

¢ Applied research and monitoring: The Arthur Rylah Institute for Environmental Research
commenced research on the lower Snowy River in 2013, funded by the East Gippsland
Catchment Management Authority, including general fish surveys and an inventory of wetland
values, threats and condition (Arthur Rylah Institute, 2025). This research program provides an
existing baseline dataset and ongoing monitoring framework that could support the evidentiary
requirements of a community listing nomination.

¢ Representative river recognition: The Buchan River (above Mellick Creek), a Snowy River
tributary within Victoria, has been listed as a Representative River of East Victorian dissected
uplands, recognising its reference-condition ecological values (Victorian Fisheries Authority,
2024).

Victoria therefore possesses both the legislative mechanism and a substantial evidence base to
support a community-level listing for the lower Snowy River aquatic ecological community. What is
lacking is not capacity but initiative; a gap this Review is well-placed to address.

9.4 The Case for Whole-of-System Protection

The SWIOID is inherently an inter-jurisdictional instrument, binding the Commonwealth, NSW and
Victoria to shared obligations regarding Snowy Scheme water management. The Review Issues
Analysis acknowledges that the Snowy River’s environmental decline resulted from scheme
operations that are the Deed’s subject matter (DCCEEW, 2025, pp. 17-19). The Terms of Reference
(Sections 7-10, 11b) explicitly encompass Snowy River environmental outcomes. It follows that the
Review has both standing and responsibility to identify governance gaps that undermine whole-of-
system recovery, including gaps arising from the mismatch between NSW and Victorian legal
instruments.

A Victorian community listing would serve several functions directly relevant to the Deed’s
modernisation:

¢ Whole-of-river recovery coherence: Environmental flow targets and release regimes
designed for the Snowy River assume ecological outcomes across the full river length, not
merely within NSW. A Victorian community listing would ensure that downstream ecological
objectives are formally recognised in the jurisdiction responsible for managing the lower river,
estuary, and Bass Strait interface.

e Accountability for downstream outcomes: As Bender et al. (2022) document, accountability
for Snowy River environmental outcomes is diffuse and inadequate. A Victorian listing would
create an additional legal stakeholder, the Victorian Government through DEECA, with a
statutory interest in ensuring Deed-governed flow releases deliver ecologically meaningful
outcomes in the lower river. This complements, rather than duplicates, the NSW EEC listing
by extending protection to the reaches where flows ultimately arrive.
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¢ Action Statement pathway: Under the FFG Act, listed communities require preparation of an
Action Statement, a management plan identifying threats, conservation objectives, and
required actions (DEECA, 2024). An Action Statement for a lower Snowy River aquatic
community would create an operational translation of Deed environmental flow objectives
into Victorian catchment management, providing the East Gippsland CMA, Victorian
Environmental Water Holder, and ARI with a formal mandate and framework for recovery
actions.

¢ Critical Habitat determination: The amended FFG Act (2019) provides strengthened powers
for the Secretary to determine Critical Habitat for listed communities (DEECA, 2024). A
Critical Habitat determination for lower Snowy River reaches would provide an additional layer
of protection for aquatic habitats essential to the recovery of threatened species,
complementing SWIOID flow targets with habitat-level safeguards against non-flow threats
such as land-use impacts, invasive species, and sediment disturbance.

¢ First Nations co-management: A whole-of-system approach to Snowy River recovery,
underpinned by community-level listings in both jurisdictions, would provide a coherent
framework for integrating First Nations values and participation in river management. The
cultural significance of species such as river blackfish (Wai-Garl) to Maneroo-Ngarigo people
(noted in Section 8.4) and the broader cultural water values held by Traditional Owner groups
across the Snowy catchment would be better served by recovery planning that encompasses
the full river system rather than being fragmented at the jurisdictional boundary. A Victorian
community listing and associated Action Statement could include explicit provisions for
Traditional Owner engagement in monitoring, adaptive management, and cultural flow
objectives for the lower Snowy reaches.

9.5 Recommendation for Victorian Threatened Community Nomination

Note: This recommendation addresses an inter-jurisdictional governance deliverable that supports the
Deed’s whole-of-system outcomes. The SWIOID Review can legitimately recommend this action
because Victoria is a party to the Deed, the Snowy River’s Victorian reaches are directly affected by
Deed-governed flow releases, and the Terms of Reference (Sections 7-10, 11b) explicitly encompass
Snowy River environmental outcomes.

Recommendation 37: Nominate a ‘Lower Snowy River Aquatic Ecological Community’
Under Victoria’s FFG Act

Within 12-18 months, the SWIOID Review should recommend that the Victorian Government
(through the Department of Energy, Environment and Climate Action) prepare and lodge a
nomination to the Victorian Scientific Advisory Committee to list a “Lower Snowy River
Aquatic Ecological Community” as a threatened community under the Flora and Fauna
Guarantee Act 1988. We recommend that DEECA itself initiate this nomination rather than
relying on a public nomination from an external organisation, because government initiation
signals jurisdictional commitment to whole-of-system recovery, ensures the nomination is
resourced with the full weight of departmental expertise and data holdings, and is more likely
to be treated as a priority within the Scientific Advisory Committee’s assessment workload.
The nomination should:

(a) define the community and boundary, encompassing all native aquatic species (fish,
invertebrates, and aquatic flora) within the Victorian reaches of the Snowy River system,
including the Snowy River mainstem from the NSW border to its mouth at Marlo, the lower
estuary and associated floodplain wetlands, and Victorian tributaries including the Brodribb,
Buchan, Deddick, and Suggan Buggan Rivers and their sub-catchments;

41
East Gippsland Conservation Management Network Inc.



(b) demonstrate decline and extinction risk utilising the existing evidence base including Arthur
Rylah Institute fish population monitoring data (Arthur Rylah Institute, 2022, 2025),
hydrological alteration records documenting over 99% flow diversion at Jindabyne (DCCEEW,
2025, p. 17), the peer-reviewed finding that environmental objectives have been “largely
considered to have been not achieved” (Bender et al., 2022), sediment regime disruption,
thermal stress from altered dam releases (Bender et al., 2022), and population decline
trajectories for key taxa including Australian bass, estuary perch, and River blackfish (Arthur
Rylah Institute, 2022);

(c) link the case for listing to existing Victorian instruments, explicitly referencing the FFG
potentially threatening process listing for “Alteration to the natural flow regimes of rivers and
streams” (DEECA, 2023) as the primary causal mechanism, and demonstrating how this
listed process, operating through the Snowy Scheme as governed by the SWIOID, has driven
the community’s decline in Victorian waters;

(d) integrate existing monitoring programs, building upon the ARI lower Snowy River research
program (commenced 2013) and East Gippsland CMA monitoring to establish an auditable
ecological baseline against which recovery can be measured, with annual reporting aligned to
SWIOID environmental flow delivery timelines; and

(e) commit to an Action Statement pathway whereby, if listed, the Victorian Government
prepares an Action Statement within 12-18 months that translates the community listing into
operational requirements, including environmental flow objectives for Victorian reaches,
monitoring indicators and reporting schedules, links to SWIOID flow delivery, adaptive
management triggers, and provisions for Traditional Owner engagement in recovery planning
and cultural flow objectives. This timebound recommendation would ensure that community-
level protection produces tangible ecological outcomes rather than remaining a purely
administrative designation, which regrettably is the case for so many FFG Act listed species.

Rationale: This recommendation closes a cross-border protection gap created by the mismatch
between NSW’s listed Snowy aquatic ecological community, which is confined to NSW waters (NSW
Fisheries Scientific Committee, 2011), and the absence of an equivalent Victorian aquatic community
listing, despite Victoria’s legislative capacity to list threatened communities and accept public
nominations (DEECA, 2024). It provides a coherent legal basis for whole-of-system recovery planning
where downstream Victorian reaches contain threatened taxa whose persistence depends on Deed-
governed flow releases. It directly supports the SWIOID’s modernisation by ensuring that all
jurisdictions party to the Deed have ecological community-level instruments recognising the
ecological values that environmental flow targets are designed to protect.

10. Snowy River: Climate Resilience

10.1 Climate Projections for the Snowy Catchment

The Snowy Mountains catchment is among the most climate-sensitive hydrological systems in
Australia. The Bureau of Meteorology and CSIRO’s joint publication State of the Climate 2022
documents that Australian alpine snow depth has declined by approximately 10% per decade since
the late 1950s, with the duration of seasonal snow cover contracting at both ends of the season (BOM
& CSIRO, 2022). Zhang’s (2024) peer-reviewed analysis demonstrates that total inflows to the Snowy
Mountains Scheme have declined by approximately 20% since 2000, with the most severe reductions
occurring during the April-October period that historically generated the majority of the Scheme’s
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stored water. Di Luca et al. (2018) project that Australian alpine snowpack may decrease by 15% by
2030 and 60% by 2070 under a medium emissions scenario, while Hennessy et al. (2008) forecast
corresponding reductions in snow-season length and peak accumulation. More recent Victorian
water-availability guidance projects a ~14-15% median decline in mean annual runoff under ~1.5°C
global warming (DEECA, 2024h; DECCA 2025a). Zheng et al reported in the Journal of Hydrology, a
median ~20% reduction in mean annual runoff in far southeast Australia by 2046-2075 (high-end
emissions scenario), with multi-year hydrological droughts becoming materially more frequent, even
as heavy rainfall intensifies; a combination that points to lower baseflows but greater flow volatility
(Zheng et al., 2024).

These projections are reinforced at the continental scale by the IPCC’s Sixth Assessment Report,
which projects continued decline in April-October rainfall across southern and eastern Australia,
reduced snow cover, and increased drought frequency with high confidence (IPCC, 2022, Chapter 11:
Australasia). The convergence of multiple lines of evidence, observational records, regional climate
modelling, and global assessment’s supports the conclusion that the hydrological regime
underpinning the Snowy Mountains Scheme is undergoing structural change, not cyclical variation.
Critically, recent habitat modelling by Tims & Saupe (2023) confirms that southeastern alpine and
coastal freshwater systems are among those most affected by projected climate-driven habitat
changes for Australian freshwater fishes. Their analysis forecasts significant contraction of
climatically suitable habitat for cold-water-adapted species in the Snowy catchment, reinforcing the
urgency of flow regime reform. The timing of peak inflows is also shifting earlier in the season, which is
ecologically significant because it decouples snowmelt pulses from spawning triggers for native fish
species that have evolved to synchronise reproduction with natural flow cues (Morrongiello et al.,
2011). This phenological mismatch compounds the volumetric decline, meaning that even in years
where total volumes approach historical levels, the ecological effectiveness of those flows may be
diminished.

These projections have direct implications for the SWIOID. The Deed’s environmental flow targets
were calibrated to historical hydrology that no longer reflects the system’s operating reality. As inflows
decline, the proportion of available water allocated to environmental releases comes under increasing
pressure from competing demands, particularly electricity generation and irrigation entitlements. The
current governance framework contains no mechanism for automatically adjusting environmental flow
targets in response to changing climate conditions; instead, environmental releases function as the
residual claimant after other demands are met. This structural vulnerability is the central climate
adaptation challenge for the SWIOID.

10.2 Disproportionate Impact on Environmental Water

Environmental water is typically reduced more sharply during drought than entitlement water. In
Basin-scale modelling, Prosser et al. (2021) found that planned and unplanned environmental water
reduces more strongly during drought than water used under entitlements. Similarly, Grafton et al.
(2014) documented that during the 2002-2010 Millennium Drought, environmental flows declined
about four times as much as reductions in irrigator extractions. The drought witnessed allocations
collapsing to near zero, with environmental releases effectively eliminated despite the Deed’s nominal
targets remaining in force.

While the Snowy sits outside the Basin Plan, the same structural asymmetry applies in practice
because Snowy River environmental releases remain constrained by (i) storage-dependent outlet
capacity and (ii) operational/priority pressures that are not legally subordinated to enforceable
minimum environmental outcomes. For example, Snowy Hydro has publicly stated it has not been
able to release via the Jindabyne spillway since May 2023 due to materially lower water levels
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following consecutive drier-than-average years (Snowy Hydro Limited, 2025).

In addition, the NSW Snowy River increased flows program is physically constrained at low storage:
cone valves can deliver up to 5,000 ML/day, and higher peaks require spillway gate operation that
depends on dam levels (NSW Government, 2025). These constraints mean that, in dry sequences, the
system’s capacity to deliver ecologically meaningful flushing events is curtailed precisely when
climate stressors intensify. This further strengthens the case (made in section 7) for converting
discretionary targets into enforceable minimums supported by a higher-reliability portfolio and
transparent shortfall reporting.

10.3 Black Summer Bushfires and Compounding Stressors

The 2019-20 Black Summer bushfires showed how climate-driven disturbance can compound the
ecological impacts of chronic flow reduction. First post-fire rainfall mobilised ash, fine sediment and
contaminants into rivers, driving acute dissolved oxygen (DO) crashes and extreme turbidity with long
recovery tails (Shelley et al., 2021; DEECA, 2022). In the Snowy River basin, multiple endemic
galaxiids and crayfish experienced near-total burn exposure, including Yalmy Galaxias (Galaxias sp.
nov. ‘Yalmy’) and McDowall’s Galaxias (G. mcdowalli), with emergency salvage required (Shelley et
al., 2021; DCCEEW, 2023a, 2023b). Monitoring in the Snowy system recorded post-fire DO declines
to ~2 mg/L during early runoff events (within the lethal range for many fish) and persistent turbidity
impacts consistent with prolonged catchment disturbance (DEECA, 2022; Shelley et al., 2021). Table
2 provides a summary of threatened species-level impacts resulting from the 2019/20 bushfires:

Table 2. Black Summer bushfire impacts on rare threatened species of the Snowy Hydro 2.0
catchment area.

Taxa / Species % of habitat burnt / distribution / conservation status / sources
Yalmy Galaxias ~100% of known distribution burnt (VIC) (Shelley et al., 2021). Single
(Galaxias sp.) subpopulation in the Rodger/Yalmy Rivers (Snowy catchment)

DCCEEW, (2023b); Critically Endangered (EPBC Act; FFG Act). >60%
predicted probability of extinction in the next 20 years (with 95%
confidence intervals) (Lintermans et al. 2020).

Stocky Galaxias ~70% of known habitat burnt (NSW) (Shelley et al. 2021). Population
(Galaxias tantangara) viability compromised by small range. Critically Endangered (EPBC Act).
> 65% predicted probability of extinction in the next 20 years (with 95%
confidence intervals) (Lintermans et al. 2020).

McDowall’s Galaxias ~100% of known distribution burnt (VIC) (Shelley et al., 2021). Single
(Galaxias mcdowalli) subpopulation in Rodger River, a major tributary to Snowy River
(DCCEEW, 2023a). Critically Endangered (EPBC Act). >70% predicted
probability of extinction in the next 20 years (with 95% confidence
intervals) (Lintermans et al. 2020).

Kosciuszko galaxias Minimal habitat burnt in the 2019/20; Population restricted to just a few
(Galaxias supremus) sites within the upper Snowy River catchment, Listed as Critically
Endangered (NSW FSC / EPBC Act). ~65% predicted probability of
extinction in the next 20 years (with 95% confidence intervals)
(Lintermans et al. 2020).

River Blackfish — South- | ~80% of the species’ distribution was burnt. Victorian subpopulations
east Victoria (Gadopsis | are declining across the state, particularly in the Snowy Basin (Shelley et
sp. nov. ‘SEV’) or (East al., 2021). Highly flow sensitive, primarily due to its habitat permanence
Gippsland form -NSW) (20-30m home range), high water quality requirements, poor sediment
tolerance, and thermal regime preferences (Lintermans et al., 2019).
Listed Endangered (NSW FSC Act), but contiguous Victorian
populations south of the border are not protected. Due to many
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undescribed taxa within this species, a reassessment of its conservation
status is likely after taxonomic revision (Lintermans et al., 2019).

Alpine Spiny Crayfish Found in tiny, isolated pockets of mountain stream habitat (generally
(Euastacus crassus) above 600m) with significant areas of Victorian habitat in the Snowy and
upper Tambo impacted by the 2019/20 bushfires and again by the most
recent 2026 Alpine bushfires. Listed Endangered (FFG Act) Source:
DEECA (2023a); DEECA VBA Restricted Records and Fire History

datasets (2026).
Orbost spiny crayfish ~95% of known range burnt, Listed Endangered (EPBC)(FFG); All of its
(Euastacus diversus) known range occurs in the Snowy Basin, specifically the headwaters of

the Rodger and Yalmy rivers; with scattered populations also occurring
in the upper Brodribb and Bonang rivers. Source: Shelley et al. (2021);
DEECA (2024a); DCCEEW (2023c)

The vulnerability of the Snowy Basin’s threatened aquatic species is inherent to the ecology and
spatial confinement of many headwater galaxiids and crayfish. Australia’s most imperilled freshwater
fishes are often restricted to narrow headwater streams (~1-3 m wide) with occupied habitat
commonly <1 km?, limiting their capacity to evade local shocks (Lintermans et al., 2020). Many now
persist as tiny, isolated populations, making them highly vulnerable to a single catastrophic event
(including fire and extreme weather) (Lintermans et al., 2020). Consistent with this, post-fire
assessments found only one male and one female of Yalmy Galaxias in separate locations, leaving the
taxon extremely close to extinction (Lintermans et al., 2020).

Mainstem and lower confluence zones should not be framed as “recovery pathways” for these taxa
because alien trout intrusion is a dominant threat: persistence often depends on perennial trout-free
streams, and even a single trout introduction can eliminate some populations (Lintermans et al.,
2020). In that context, the post-disturbance value of Snowy mainstem environmental flows is primarily
indirect risk-buffering: moderating the magnitude/duration of water-quality shocks during post-fire
runoff (dilution and turbulence-driven reaeration), supporting thermal and hydraulic refuge structure,
and buying time for active emergency measures (barrier protection, salvage and translocations to
predator-free refugia) (Lintermans et al., 2020).

This compound-risk framing has direct governance implications: the SWIOID contains no explicit
provisions for emergency environmental water deployment during or after catastrophic events, which
is a fundamental gap in the Deed’s capacity to protect the ecological values it was designed to sustain.
The Murray-Darling Basin Authority’s deployment of emergency environmental water during the 2010-
11 floods and blackwater events demonstrates that rapid-response environmental watering can be
operationally feasible and ecologically effective when institutional frameworks enable it (MDBA,
2011). Accordingly, environmental flows and bushfire recovery are mechanistically linked, and the
SWIOID should include a clear post-disturbance emergency watering trigger and decision pathway
aligned to rainfall-on-burnt-catchment risk, real-time water-quality thresholds, and threatened fish
emergency response actions.

10.4 Climate Refugia and the case for Precautionary Flow Protection

The Snowy River system, particularly its high-elevation Australian Alps headwaters, contains
regionally significant freshwater climate refugia, including identified refugia for threatened alpine
galaxiids and crayfish, and sits within highland headwater landscapes repeatedly highlighted as priority
freshwater refuges under climate-refugia assessments (National Climate Change Adaptation
Research Facility, 2013). Davis et al. (2013) distinguish evolutionary refugia (areas that have sustained
populations through past climatic upheavals) from ecological refuges that buffer biota from acute
contemporary stress. The same logic applies to the Snowy: cold-water headwater streams, deep
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pools, and shaded tributary reaches can function as long-term refugia for relict taxa and as short-term
refuges during heatwaves, droughts, and post-disturbance water-quality shocks.

Morrongiello et al. (2011) identify three primary climate-change threats to Australian freshwater fish:
habitat loss and fragmentation, exceedance of physiological tolerances (especially thermal limits),
and the spread of alien species into previously unsuitable habitat. All three mechanisms are active in
the Snowy system (DCCEEW, 2023a). Thermal refugia in deep pools and shaded reaches can buffer
organisms from heat and low-flow stress, but their function is flow-dependent: adequate
environmental flows sustain pool depth, flushing, and longitudinal hydraulic and thermal gradients
(e.g., velocity, depth, and cooler upstream conditions) that can reduce the opportunity for warm-water
alien predators and competitors to penetrate upstream habitats (Davies et al., 2004; Johnson et al.,
2024; Rubenson et al., 2017). Flow protection is therefore not an amenity; it is a control on whether
refugia persist as refugia, particularly after bushfire. Maintaining protective low flows and seasonal
variability is also increasingly critical where post-fire forest regrowth drawdown reduces inflows and
increases the likelihood of cease-to-flow events and persistent low-flow periods (DCCEEW, 2024).

Climate-risk exposure is also clear for Australian Grayling (Prototroctes maraena), a diadromous
species whose persistence depends on connectivity and flow-mediated migration and spawning cues
(TSSC, 2021). Lin et al. (2017) modelled climate-change effects on Australian Grayling habitat and
identified connectivity constraints (barriers to movement required to complete the life cycle) as a
central vulnerability (TSSC, 2021). In the Snowy Basin, regulated (and substantially reduced) flow
regimes associated with the Snowy Hydro Scheme (Bender et al., 2022), combined with predicted
changes in rainfall-runoff and increased flow variability in Victorian catchments (Zheng et al., 2024),
increase the risk of disrupted migration and spawning cues and, consequently, localised population
extinctions (TSSC, 2021).

The policy implication is clear: precautionary flow protection should be treated as a core refugia
safeguard. That requires legally enforceable flow rules that protect summer—autumn baseflows and
deliver appropriately timed pulses that sustain connectivity, pool persistence, and thermal buffering,
combined with coordinated upper-tributary actions (riparian restoration, fish salvage/assurance
holding where warranted, trout exclusion, rapid post-event monitoring, and sediment controls) as an
integrated emergency and recovery package (Mejia et al., 2023, Shelley et al., 2021). The risk profile is
asymmetrically irreversible: over-protection of flows can be adjusted as evidence improves, but
under-protection can cross thresholds; local extirpation, loss of headwater refugia function for
instance, that cannot be reversed on any practical management timeframe. Decision-makers must
therefore weigh the non-substitutable cost of localised and potentially permanent extinction risk, not
just the short-term cost of water delivery.

10.5 Snowy 2.0 and Climate Adaptation Complexity

Snowy 2.0, the 2,200 MW pumped hydro expansion linking Tantangara and Talbingo reservoirs,
introduces a new layer of operational complexity and ecological risk to the Snowy Mountains Scheme.
The project was assessed under Part 7 of the EPBC Act (EPBC 2018/8169); the resulting conditions
addressed threatened species management and construction impacts but did not comprehensively
assess the cumulative interaction between Snowy 2.0 operations, climate change projections, and
environmental flow adequacy under the SWIOID.

Snowy Hydro has maintained that Snowy 2.0 will result in no change to environmental releases under
the Snowy Water Licence. This claim requires critical examination. Maintaining existing environmental
release obligations (obligations that this submission has demonstrated are chronically unmet and
ecologically inadequate) is not equivalent to compatibility with reformed flow targets. The relevant
question is not whether Snowy 2.0 will reduce releases below current (insufficient) levels, but whether
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Snowy 2.0 operations are compatible with the strengthened environmental flow regime that this
submission recommends and the evidence strongly supports. The distinction is fundamental: ‘no
change’ to an inadequate baseline is not evidence of environmental sustainability.

Several specific concerns arise from Snowy 2.0’s operational design. Snowy 2.0 will link Tantangara
Reservoir and Talbingo Reservoir via ~27 km of tunnels, enabling bidirectional water transfers between
reservoirs in separate catchments. This creates a credible biosecurity pathway for pest fish and fish
pathogens: the project’s Threatened Fish Management Plan identifies the potential for Redfin perch
(Perca fluviatilis) to be entrained from Talbingo during pumping, survive transfer, establish in
Tantangara, and spread downstream (Snowy Hydro Limited, 2023). It also notes Redfin (and, to a
lesser extent, Rainbow Trout) are known hosts of Epizootic Haematopoietic Necrosis virus (EHNV),
that EHNV status in Talbingo is unknown, and that transfer could expand EHNV distribution if present,
necessitating robust screening, surveillance, and independent verification of ongoing effectiveness
(Snowy Hydro Limited, 2023). These transfer pathways directly threaten the integrity of the headwater
“predator-free” refugia on which Stocky galaxias persistence now depends: once pest fish or
pathogens bypass natural catchment separation and reach Tantangara, the waterfall and cascade
barriers that currently exclude predators are effectively neutralised. Lintermans and Allan (2024)
emphasise the vulnerability of the critically endangered Stocky galaxias (Galaxias tantangara), now
known from only two small trout-free headwater refuges (Tantangara Creek and Sallys Flat Creek),
each reliant on waterfall/cascade barriers to prevent predator incursion.

Pittock (2020) and Byrne and Wrigley (2021) have identified broader operational tensions between
Snowy 2.0’s electricity generation imperatives and environmental flow delivery. Pumped hydro
operations are driven by electricity market price signals; pumping water uphill when prices are low,
releasing it through turbines when prices are high. This market-driven operational logic may create
patterns of water movement between reservoirs that are misaligned with environmental flow timing
requirements. During periods of high electricity demand (typically summer), operational incentives
favour retaining water in upper reservoirs for peak generation rather than releasing it for downstream
environmental purposes.

The governance gap is that the SWIOID does not address Snowy 2.0 at all (understandably, given that
the Deed predates the project’s conception). However, any reformed Deed must establish clear
priority rules for environmental releases relative to Snowy 2.0 generation operations, require
comprehensive biosecurity management protocols for inter-catchment water transfers, mandate
ongoing monitoring of cumulative impacts on flow-dependent species and ecological communities,
and provide for periodic reassessment of Snowy 2.0’s ecological interactions as operational patterns
become established. Taking a climate resilient development approach requires governments, civil
society and the private sector make inclusive development choices that prioritise risk reduction, equity
and justice (IPCC, 2022). The four recommendations below will require accountable decision-making
processes, very modest financial investments (no large capital outlays) and transparent, evidence-
based actions integrated across all governance levels, industry sectors (agriculture/power/water) and
spatial/temporal scales.

10.6 Recommendations for Snowy River Climate Resilience

Note: The following recommendations complement the climate resilience recommendations in Part A
(Section 4.6) and apply adaptive management principles specifically to the Snowy River context.
Where Part A addresses the Upper Murrumbidgee’s climate vulnerabilities, these recommendations
address the Snowy’s distinct exposure to snowpack decline, bushfire compounding, and Snowy 2.0
operational interactions.
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Recommendation 38: Climate-Adaptive Flow Framework

a) Establish a mandatory climate reassessment cycle at 5-yearly intervals, requiring the
Snowy Scientific Committee (Recommendation 24, 59) to review climate projections,
observed inflow trends, and ecological condition data, and to recommend adjustments to
environmental flow targets. The first reassessment should occur within 3 years of Deed
amendment (Grose & Hennessy, 2024; IPCC, 2021; Zhang et al., 2024). b) Implement a
climate-responsive trigger mechanism that automatically increases environmental flow
priority to support climate refugia when Snowy Scheme total storage falls below 50% of
capacity. This trigger level is an initial adaptive parameter based on observed correlation
between low storage levels and environmental flow curtailment, to be calibrated through
hydrological modelling as part of the first climate reassessment cycle. ¢) Require that any
future revision of the Snowy Water Licence incorporate climate change projections as a
mandatory input to the determination of sustainable diversion limits and environmental
release obligations. d) Annual “climate-adjusted gap” reporting: publicly report the climate-
adjusted shortfall between target and achieved releases, so the community and decision-
makers can see (and respond to) the extent to which climate change is eroding environmental
water availability.

Recommendation 39: Emergency Environmental Water Protocol

Develop an emergency environmental water release protocol that can:

(a) Establish a standing emergency environmental water reserve and deployment protocol
enabling rapid-response watering within 72 hours of a declared environmental emergency
(bushfire, blackwater event, toxic algal bloom, or mass mortality event). Jindabyne Dam’s
infrastructure supports rapid ramp-up of releases; the constraint is institutional, not physical.
The Murray-Darling Basin Authority’s deployment of emergency environmental water during
the 2010-11 blackwater events (MDBA, 2011) provides operational precedent.

(b) Implement automated water quality triggers for emergency releases, grounded in the
ANZECC and ARMCANZ (2000) default trigger value of 4 mg/L dissolved oxygen as the lower
threshold for protection of aquatic ecosystems in lowland rivers, with corresponding
temperature and turbidity thresholds calibrated to Snowy system conditions. (Guo et al.,
2023; Shelley et al., 2021) c) a post-fire recovery regime maintained for at least 24-36
months, aligned to documented recovery timeframes and mortality pathways (Silva et al.,
2020; Shelley et al., 2021); and d) integration with Victorian and NSW fire recovery planning,
and monitoring synthesis to ensure adaptive refinement

Recommendation 40: Integrated Bushfire-Flow Recovery Planning

Require the preparation and maintenance of an integrated bushfire—flow recovery plan for the
Snowy catchment that: i) Prioritises protection targets by mapping and ranking high-value
refuge reaches and at-risk populations requiring post-fire flow support (Morrongiello et al.,
2011). ii) Pre-authorises scalable environmental watering responses for defined fire-severity
and rainfall-on-burnt-catchment scenarios, including an explicit post-disturbance emergency
watering trigger and decision pathway tied to real-time water-quality thresholds (e.g.,
DO/turbidity) and operational constraints. The pathway must integrate threatened-fish
emergency actions (barrier protection, salvage, and translocation to predator-free refugia) and
coordinate with Recommendation 34(a) (Pinch Falls fish-passage flows) so
recolonisation/connection objectives remain functional where ecologically appropriate (Silva
et al., 2020; Shelley et al., 2021). iii) Implements a monitoring and assurance framework with
agreed protocols for post-fire water quality, riparian condition, sediment persistence, and
ecological recovery, including transparent reporting and adaptive revision of triggers and
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response rules based on observed outcomes (Shelley et al., 2021).

Recommendation 41: Snowy 2.0 Environmental Integration
(a) Require Snowy Hydro to prepare and publish a comprehensive Cumulative Impact
Assessment addressing the interaction between Snowy 2.0 operations, climate change
projections, and reformed environmental flow targets under the amended Deed.
(b) Establish enforceable priority rules providing that environmental flow releases under the
SWIOID take precedence over Snowy 2.0 pumped hydro generation operations during periods
of environmental flow stress or declared environmental emergency. (¢) Mandate
comprehensive biosecurity management protocols for the Tantangara-Talbingo tunnel,
including ongoing monitoring for inter-catchment transfer of invasive species and pathogens,
with particular attention to the Critically Endangered Stocky Galaxias population in the
Tantangara catchment (Lintermans & Allan, 2024). (d) Establish a requirement for periodic
reassessment of Snowy 2.0’s ecological interactions at 5-yearly intervals thereafter, aligned
with the climate reassessment cycle in Recommendation 38(a), to ensure that governance
frameworks evolve as operational patterns become established and cumulative impacts are
observed.

PARTC
Governance And Accountability:
The Case for Holistic Structural Reform

11. Balancing Competing Interests: The Asymmetry of
Irreversibility

11.1 Acknowledging Legitimate Interests

East Gippsland Conservation Management Network acknowledges that the Snowy Scheme operates
within a complex web of legitimate competing interests. Snowy Hydro Limited provides critical
dispatchable electricity generation and grid stability services, particularly important as Australia
transitions to renewable energy. The Snowy 2.0 pumped hydro project represents a $12 billion
investment in the nation’s energy future. Irrigators in the Murrumbidgee and Murray valleys depend on
Snowy releases for agricultural production worth billions annually. These are not trivial considerations,
and we do not dismiss them. We also acknowledge that increased environmental releases may, in
some years, reduce water available for hydropower generation or downstream consumptive use.
Infrastructure upgrades to enable higher release capacities will require capital investment. Adaptive
management systems require ongoing operational expenditure. These costs are real and should be
transparently accounted for in decision-making.

However, the economic calculus around environmental releases is changing. As McGuire and Pittock
(2025, p. 9) note, the construction of Snowy 2.0 adds 2.2 GW of pumped storage capacity in addition
to 1.8 GW at Tumut 3, meaning 4 GW of SHL'’s total 6.3 GW capacity (63%) will be from pumped
storage generators that can recirculate water almost indefinitely. This materially lowers the economic
significance of each unit of environmental water released. Snowy 2.0 and potential further extensions
“reinforce the need to review the SWIOID to reassess the balance that it codifies between electricity
generation and river health” (McGuire & Pittock, 2025, p. 9). The cumulative impact analysis in Section
11.5 of this submission further demonstrates that Snowy 2.0’s operational dynamics create new
environmental risks (including biosecurity threats from inter-catchment water transfer and altered
flow regimes) that were not contemplated when the current balance was struck in 2002.
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Itis also relevant that the Snowy Mountains Scheme was designed and constructed between 1949
and 1974, an era when environmental values were not factored into resource allocation decisions. The
diversion of 99% of the Snowy River’s flow (Section 7.1) and the dewatering of 12 rivers and 71 creeks
(Section 13, Part D(vii)) occurred without ecological assessment. The SWIOID review represents the
first opportunity in the Scheme’s 75-year history to rebalance allocations in light of contemporary
understanding of ecological needs, and should be approached with a commensurate sense of
responsibility.

11.2 The Fundamental Asymmetry: Irreversibility

The Panel must grapple with a fundamental asymmetry in the nature of potential losses resulting from
different courses of action:

Economic losses are, in principle, reversible. Species extinction is not.

Environmental releases may reduce hydropower output (MWh) in a given year, but the capacity
remains in place and the grid can substitute supply in the short term, with generation potentially
increasing again in later years when water availability improves. Likewise, when water is reallocated,
Australian water policy already anticipates adjustment costs and provides pathways to manage them
through markets, reform design, and targeted assistance; explicitly including structural adjustment
where needed (Council of Australian Governments [COAG], 2004). The Murray-Darling Basin
experience shows both sides of this ledger: water recovery can impose genuine, uneven local
pressures, but it is also manageable at system scale through staged programs, investment, and
transition measures (Department of Climate Change, Energy, the Environment and Water [DCCEEW],
2025; Grafton & Wheeler, 2018). For example, under the Commonwealth’s large open-tender
purchase program (2008-2015), $2.4 billion recovered 1,162.5 GL/y for the environment, and a survey
of participating sellers found ~80% reported the decision to sell was positive for them (Cheesman &
Wheeler, 2012; DCCEEW, 2025). Even under severe constraint (e.g., the Millennium Drought),
irrigated industries demonstrably adapted through efficiency gains, trading, and enterprise change;
producing more value per unit of water even as diversions fell sharply (Boland et al., 2024).

We also acknowledge that some economic losses can be severe and, for individual enterprises,
effectively permanent; farm businesses that fail during drought do not simply reconstitute when
allocations improve, and communities dependent on irrigation can experience lasting decline. These
human costs deserve serious attention and fair mitigation. But the critical distinction is that economic
hardship, however real, can be addressed through compensation, structural adjustment, alternative
livelihood support and policy intervention. Species extinction has no equivalent remedy; it represents
an unrecoverable loss. Once the last Trout Cod dies in the Upper Murrumbidgee, the loss will be final;
a trajectory we are already observing, with conservation restocking from 1988-2008 failing to re-
establish a population and zero Trout cod detections since 2015 (NSW DPI, 2022; Lintermans, 2023).
At that point there is no recovery lever left to pull: no amount of investment, policy reform, or
technological innovation can re-create that population. The Stocky galaxias, now confined to just two
headwater streams above Tantangara Dam and directly threatened by Snowy 2.0 construction
(Lintermans & Allan, 2024), faces the same cliff-edge risk. Black Summer demonstrated how quickly
that cliff can arrive: multiple endemic galaxiids had 100% of their known distribution burnt, with
emergency conservation responses required (Shelley et al., 2021). In each case, the loss of these
species would be absolute and irreversible on any human timescale. Once an endemic species is
extirpated from its entire range, it cannot be re-engineered back into existence.

Quasi-option value describes exactly this kind of choice: when a decision could cause irreversible
environmental harm, and we can learn more over time, it is rational to “pay extra” to keep options
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open, that is, to require an added irreversibility premium before choosing the irreversible path (Arrow &
Fisher, 1974; Atkinson & Mourato, 2015; Pindyck, 2006; Traeger, 2014). Applied to environmental
flows, the implication is straightforward: precautionary flow protection can be relaxed later if evidence
shows it is safe, but under-delivery can push rivers past minimum flow thresholds (tipping points) that
guide environmental-flow limits, with consequences that may be effectively irreversible on
management timeframes (Lueders et al., 2025; McManamay et al., 2022).

11.3 Extinction Debt and the Costs of Inaction

Ecological research demonstrates that species declines often exhibit “extinction debt”, meaning a
time lag between habitat degradation and eventual extinction in which populations persist in degraded
conditions before crossing critical thresholds from which recovery becomes impossible (Tilman et al.,
1994; Kuussaari et al., 2009). The concept is directly relevant to the Snowy system. The population
viability analysis discussed in Section 11.4 demonstrates that even small increases in adult mortality
(as little as 2-5% annually from cumulative stressors including reduced flows, thermal stress, and
post-fire sedimentation) can shift a threatened species from stable to declining trajectory with
significantly elevated extinction probability over 50-year timeframes.

The pattern is already visible in the Upper Murrumbidgee, where Trout Cod and Macquarie Perch
populations have declined progressively despite nominally being the subject of environmental flow
provisions. Faulks et al. (2010) demonstrated that Macquarie Perch populations in the upper Murray
system retain genetic signatures of historical connectivity that has since been lost, meaning current
fragmented populations are accumulating genetic extinction debt even where they appear numerically
stable. In the Snowy system, the six rare aquatic species documented in section 10.3 (Table 2)
represent populations that survived the Black Summer bushfires, but now face compounding
stressors and extinction risks. Within the next ~20 years, three of the six species from Table 2 (sec
10.3) have predicted probabilities of extinction ranging from >70% (McDowall’s Galaxias (Galaxias
mcdowalli) to 60% (Yalmy galaxias). Key stressors driving them rapidly towards extinction are invasive
species, diseases, fragmentation, over extraction, climate change (bushfires and drought) and altered
natural flows; precisely the conditions under which extinction debt crystallises into actual extinction.

The economic costs of allowing extinction debt to mature are substantial, though often invisible in
conventional cost-benefit analysis because they manifest as gradual erosion of ecosystem services
rather than discrete events. The IPBES Global Assessment found that nature’s contributions to people
have declined across 14 of 18 assessed categories globally, with freshwater ecosystems among the
most severely affected (IPBES, 2019). The Dasgupta Review, commissioned by the UK Treasury,
concluded that humanity has been systematically depleting natural capital faster than it regenerates,
and that this depletion represents a net loss in inclusive wealth that is obscured by GDP-based
measures of economic performance (Dasgupta, 2021). Applied to the Snowy system, the implication
is clear: the apparent economic benefit of retaining water for hydropower and irrigation is partly
illusory if itis achieved at the cost of degrading the natural capital on which long-term productivity
depends.

The Review Issues Analysis notes that water restrictions under climate change scenarios could cost
the ACT region $100-300 million annually (DCCEEW, 2025, p. 17). These costs arise in part because
degraded ecosystems provide fewer services (including water purification, sediment regulation,
nutrient cycling, and recreational value) than healthy ones. Hatton MacDonald et al. (2014) found
significant community willingness to pay for improved environmental outcomes in regulated Murray—
Darling rivers, suggesting that the economic value of healthy riverine ecosystems is substantial even
when measured by revealed preference methods that tend to understate non-market values. The
climate projections documented in Section 10.1 indicate that these ecosystem services will become

51
East Gippsland Conservation Management Network Inc.



more, not less, valuable as the Snowy region experiences continued warming, reduced snowpack, and
increased bushfire frequency.

11.4 Precautionary Principle and Decision-Making Under Uncertainty

The precautionary principle, enshrined in Australian environmental law through Section 391 of the
EPBC Act and endorsed in international instruments including Principle 15 of the Rio Declaration on
Environment and Development (1992), provides guidance for decisions involving potential irreversible
harm. Where there are threats of serious or irreversible damage, lack of full scientific certainty should
not be used as a reason for postponing cost-effective measures to prevent environmental degradation.

Australian courts have given the precautionary principle substantive content. In Telstra Corporation
Ltd v Hornsby Shire Council [2006] NSWLEC 133, Preston CJ articulated a structured approach to its
application, requiring that the threat of environmental harm be scientifically reasonable (not fanciful or
speculative) and that precautionary measures be proportionate to the identified threat. The evidence
documented in sections 2, 8, and 10 of this submission satisfies both limbs: the threat to threatened
species populations from continued inadequate environmental flows is supported by an abundance of
peer-reviewed research (Bender et al., 2022; Shelley et al., 2021; Morrongiello et al., 2011),
government monitoring data, and the Panel’s own findings; and the precautionary measures proposed
(increased and enforceable environmental flow targets, adaptive management frameworks,
emergency response protocols) are proportionate to the scale of potential harm.

More broadly, the Gloucester Resources Ltd v Minister for Planning [2019] NSWLEC 7 decision (the
Rocky Hill case) established that intergenerational equity and the precautionary principle can be
determinative in Australian resource allocation decisions; not merely relevant considerations to be
weighed against economic interests, but principles capable of grounding a refusal to permit
environmentally damaging activities even where economic benefits are demonstrated. While the
SWIOID review is an administrative rather than judicial process, the legal trajectory is clear: Australian
environmental law increasingly treats irreversible ecological harm as a category of loss that requires
stronger justification than reversible economic costs.

Applied to the SWIOID review, the precautionary principle requires, at minimum: maintaining
environmental flow targets at or above current levels during the reform transition period; establishing
minimum population thresholds for key indicator species (Trout Cod, Macquarie Perch, Stocky
Galaxias, Australian Grayling) below which emergency environmental water must be released
regardless of competing demands; and treating the 28% MANF target recommended in Section 7.5
(Recommendation 28) as a precautionary floor rather than an aspirational ceiling. These measures are
not disproportionate; they represent the minimum response consistent with the principle that
irreversible harm warrants precautionary action.

11.5 Australia’s Extinction Crisis and National Commitments

Australia has the worst mammal extinction record of any continent, with 34 endemic mammal species
confirmed extinct since European colonisation; more than any other country (Woinarski et al., 2015).
Australian freshwater fish are on a comparable trajectory: Lintermans (2013) documented a 10-fold
increase in the rate of decline of Australian freshwater fish species over the preceding two decades,
with habitat degradation from flow regulation identified as a primary driver. The species documented in
this submission (Trout Cod, Macquarie Perch, Murray Cod, Australian Grayling, and the endemic
galaxiids of the Snowy highlands) are part of this national pattern of freshwater biodiversity decline.

The Australian Government has committed to “no new extinctions” under Australia’s Strategy for
Nature 2024-2030. The Threatened Species Action Plan 2022-2032 specifically identifies freshwater
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fish among priority taxa and commits to measurable recovery targets. The Macquarie Perch, Trout
Cod, and Murray Cod are nationally listed threatened species whose recovery plans place obligations
on the Commonwealth. Internationally, Australia is a party to the Kunming—Montreal Global
Biodiversity Framework (2022), which under Target 4 requires “urgent management actions to halt
human-induced extinction of known threatened species and for the recovery and conservation of
species” and under the 30%x30 commitment requires effective conservation of 30% of land and inland

water areas by 2030.

The Panel’s recommendations will signal whether these commitments translate into concrete
governance reform or remain aspirational statements without operational consequence. The Panel
has an opportunity to demonstrate that Australia’s biodiversity commitments are compatible with
responsible resource management; that reforming environmental flow delivery in a system where the
Panel itself has found current arrangements are delivering inadequate outcomes is not only
ecologically necessary but consistent with the nation’s stated policy direction. Recommending
continuation of arrangements that produce the outcomes documented throughout this submission
would be difficult to reconcile with these commitments.

11.6 A Framework for Weighting Trade-offs

Drawing on the evidence presented throughout this submission and the principles established in
environmental economics, Australian environmental law, and international biodiversity frameworks,
we respectfully submit that the Panel should adopt the following principles when weighing competing

interests:

Framework for transparent appraisal of environmental-
economic trade-offs in water allocation

Key concept

Description and cross references

Irreversibility premium

Potential irreversible losses - species extinction, population
collapse below recovery thresholds, loss of evolutionary
lineages, should be weighted more heavily than reversible losses
of equivalent magnitude. This is not merely an ethical judgement
but a requirement of rational decision-making under uncertainty.
Modern quasi-option value theory shows that when an action
could cause irreversible harm and we can learn more over time,
decisions should include an irreversibility premium: the benefits
of proceeding must exceed the safer alternative by enough to
cover the value of keeping future options open (Traeger, 2014;
Atkinson & Mourato, 2015). In rivers, this matters because under-
delivery can push systems past minimum-flow thresholds or
tipping points where recovery may be slow, not practical or
impossible on management timeframes (McManamay et al.,
2022; Lueders et al., 2025).

Precautionary
allocation

Where scientific uncertainty exists regarding ecological
thresholds (as it does for the population viability of several
species documented in this submission); it’s best to err toward
greater environmental protection rather than assuming

53

East Gippsland Conservation Management Network Inc.



ecosystems will tolerate continued degradation. This is
consistent with the precautionary principle as applied by
Australian courts (Telstra Corporation Ltd v Hornsby Shire Council
[2006] NSWLEC 133) and with the climate uncertainty
documented in Sections 4.1 and 10.1.

Intergenerational equity | Future generations have a legitimate interest in inheriting
functioning ecosystems. Decisions that foreclose options for
future Australians (including the option to experience native
species in wild rivers) require strong justification. The Dasgupta
Review (2021) demonstrated that inclusive wealth accounting,
which factors natural capital depletion, provides a more accurate
measure of intergenerational wellbeing than GDP-based metrics.
The 75-year Snowy Water Licence term (expiring 2077; see
Section 13, Part A(iii)) means that decisions made now will
constrain environmental outcomes for the next two generations.

Burden of proof Where current arrangements are demonstrably failing (as the
Panel has found) and as the evidence in the preceding sections
comprehensively documented; the burden should fall on those
advocating for the status quo to demonstrate why change is not
warranted, rather than requiring advocates for reform to prove
with certainty that reform will succeed. The Terms of Reference
for this Review implicitly adopt this framing: the review exists
because current arrangements are acknowledged to be
inadequate

Adaptive correction Where reforms impose costs on other water users, those costs
with fair compensation | should be monitored and, where possible, mitigated through
adaptive management and fair compensation; consistent with the
structural adjustment provisions of the National Water Initiative
(2004) and the precedent established during Basin Plan
implementation (Grafton & Wheeler, 2018) but should not veto
reforms necessary to prevent irreversible harm. The Snowy
Compensation Deed amendment proposed in Recommendation
47 (Section 12) addresses this principle directly by ensuring that
the reform pathway is not frustrated by contingent compensation
liabilities.

These principles do not require that environmental interests always prevail, nor do they suggest that
economic costs are irrelevant. Rather, they provide a framework for making principled decisions
where values conflict, recognising that not all losses are equivalent and that some decisions cannot
be undone. The reform package proposed in this submission (refer to Annex B for a complete list of
recommendations) is designed to be consistent with these principles: it seeks ecologically adequate
environmental flows, delivered through enforceable and accountable mechanisms, with adaptive
management to address uncertainty and fair treatment of affected parties.
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12. Legal Interdependencies Constraining Snowy Hydro Water
Reform

Overview

Reforming the Snowy Water Inquiry Outcomes

Implementation Deed (SWIOID) in isolation will not
deliver improved Snowy River environmental £

outcomes. SWIOID, the Snowy Hydro
Corporatisation Act 1997 (NSW), and the Snowy
Water Licence form an interlocking legal architecture
in which each instrument constrains the others, as

shown in the SWIOID flow chart.

Any substantive reform therefore requires a
coordinated, four-instrument amendment pathway
involving NSW, Victoria and the Commonwealth
(and, for some changes, NSW Parliament). The first
formal review of SWIOID commenced in March
2025—23 years after the Deed’s execution, and two
decades after the inconsistencies documented in
this section first emerged. The Independent Review
Panelis due to report by 30 June 2026. This analysis
maps the specific clause-level interdependencies
that make piecemeal reform legally problematic and
identifies the minimum amendment package
required to enable ecologically stronger outcomes.

Part A: The Interlocking Legal Architecture

i) Statutory Linkage: Section 23(3) of the Snowy Hydro Corporatisation Act 1997
The critical provision binding the Snowy Water Licence to SWIOID is Section 23(3) of the Snowy Hydro
Corporatisation Act 1997 (NSW):

“The Snowy water licence is to give effect to any agreement between the States of New
South Wales and Victoria following the report of the water inquiry under Part 4 and, in
particular, the licence is to give effect to the provisions of the agreement relating to the
initial release of water to the Snowy River for environmental reasons on the issue of the
licence.”

This creates a mandatory statutory obligation that cannot be circumvented through administrative
amendment alone. Amendment of Section 23(3) requires passage of an amending bill through both
houses of the NSW Parliament, which introduces political complexity beyond the executive-level
SWIOID amendment process. However, this legislative step is unavoidable if the reformed SWIOID is
to be implemented through a correspondingly reformed Licence.
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ii) The Statutory “Ratchet” Constraint: Section 26(2)

The Act further entrenches SWIOID provisions through Section 26(2), which prohibits licence
variations that reduce environmental flows:

“The licence may not be varied—(a) before or after the first review of the licence under
section 25(2)(a)—so as to reduce the initial release of water to the Snowy River for
environmental reasons as provided in the licence after itis issued.”

This statutory “ratchet” means that even if SWIOID were amended to restructure environmental flow
delivery, the Licence could notimplement such changes without legislative amendment to Section
26(2). While designed as a safeguard against backsliding, and valuable as such, this provision also
constrains reforms that would improve ecological outcomes through more sophisticated flow regime
design. For example, a reformed SWIOID might restructure the current flat volumetric target into an
ecologically functional hydrograph comprising baseflows, seasonal freshes, and event flows, where
some components might in some years be lower than current targets even as aggregate ecological
benefit increases. Section 26(2) in its current form would prevent such restructuring, because a
reduction in any individual flow component could be characterised as reducing “the initial release of
water to the Snowy River.”

iii) Additional Statutory Constraints

Section 24 establishes a 75-year licence term, expiring in 2077. This extended duration creates an
expectation of regulatory stability that makes mid-term structural reform politically and legally
difficult; it also means that any reform achieved through the current SWIOID review will need to
function across a remaining licence term of over 50 years; a period during which climate change will
substantially alter the hydrological context (see Sections 4 and 10).

Section 30 provides for compensation where licence changes are not agreed through SWIOID
processes, creating financial disincentives for unilateral reform. The practical effect is that reforms
requiring licence variation carry a contingent fiscal liability unless all parties agree, which further
strengthens the case for a negotiated, coordinated amendment package rather than piecemeal
change.

Part B: Licence Provisions Preventing Divergence from SWIOID

The linkage between SWIOID and the Snowy Water Licence is hot merely structural; it is expressly
embedded in the Licence text. The Snowy Water Licence (issued 30 May 2002) contains provisions
that prevent any divergence from SWIOID, creating a closed loop that can only be opened through
coordinated amendment.

i) Clause 4.1: Acknowledgment of Statutory Obligation

Clause 4.1 acknowledges the statutory “give effect” obligation (Section 23(3)) and states an intention
that the Licence gives “full effect” to SWIOID:

“The Ministerial Corporation acknowledges that: (1) under section 23(3) of the Act, this
Licence is to give effect to any agreement between New South Wales and Victoria
following the report of the water inquiry under Part 4 of the Act; and (2) it is the intention of
the Ministerial Corporation that this Licence gives full effect to the provisions of the Snowy
Water Inquiry Outcomes Implementation Deed.”
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ii) Clause 4.2: Binding the Ministerial Corporation to SWIOID

Clause 4.2 requires the Ministerial Corporation to administer the Licence consistently with SWIOID
and not vary it in a way that would cause divergence:

“Despite any other provision in this Licence, the Ministerial Corporation must: (1) in
administering this Licence, act in a manner that is consistent with and is necessary or
desirable to give full effect to, the provisions of the Snowy Water Inquiry Outcomes
Implementation Deed; and (2) not vary the terms of this Licence so as to cause this
Licence to not give effect to the Snowy Water Inquiry Outcomes Implementation Deed.”

iii) Clause 10.5: Protection of Increased Flow Requirements

Clause 10.5 prohibits varying Increased Flow Requirements in a manner that would cause the Licence
not to give effect to SWIOID:

“The Ministerial Corporation may not vary the Increased Flow Requirements so as to
cause this Licence to not give effect to the Snowy Water Inquiry Outcomes
Implementation Deed.”

The variation framework established by these clauses is tied to independent expert processes and
potential compensation obligations under the Snowy Compensation Deed (Schedule 3 of the
Corporatisation Act). Clause 12 of the Compensation Deed provides that where a licence variation
increases Snowy Hydro’s costs or reduces its revenue, compensation is payable by the governments
that initiated the variation. This creates practical “reform friction” that discourages even beneficial
amendments, because each reform carries a contingent fiscal liability that must be quantified and
budgeted before amendment can proceed.

iv) Implication for Reform

The combined effect of Clauses 4.1, 4.2, and 10.5 means that any SWIOID reform changing
environmental flow targets, water accounting, or party obligations requires consequential amendment
to these Licence provisions. Additionally, the Snowy Compensation Deed itself may require
amendment to ensure that reforms designed to improve environmental outcomes are not treated as
compensable events. The minimum amendment package therefore extends beyond SWIOID, the Act,
and the Licence to encompass at least four instruments, each requiring agreement from different
parties and, in some cases, different legislative processes.

Part C: Operational Obligations and “Best Endeavours” Framing

i) Annual Water Operating Plan Requirements

Snowy Hydro’s operational obligations under the Licence derive directly from SWIOID commitments.
Clause 8.1 requires preparation of an Annual Water Operating Plan (AWOP), and Clause 8.2 ties this
to SWIOID-derived requirements:

“The purpose of each Annual Water Operating Plan is to provide the Ministerial
Corporation...with details as to how the Licensee proposes to operate the Snowy
Scheme during the relevant Water Year within the parameters set by: (1) the Increased
Flow Requirements; and (2) the Water Release Requirements.”
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ii) “Best Endeavours” Framing Blunts Ecological Intent

At the operational level, key release obligations are framed as “best endeavours” and “targeting”
rather than strict delivery requirements. In Australian contract law, a “best endeavours” obligation
imposes some duty to act but falls well short of an absolute obligation to achieve a specified outcome
(cf. Hospital Products Ltd v United States Surgical Corporation (1984) 156 CLR 41). This framing gives
Snowy Hydro substantial discretion to prioritise operational convenience over ecological outcomes
while technically remaining compliant.

The practical consequence is visible in the compliance record. In 2023-24, Jindabyne Dam was
unable to release environmental flows from May 2023 onwards due to low storage levels, yet Snowy
Hydro remained nominally compliant because the obligation was to use “best endeavours” to target
releases rather than to deliver specified volumes (see Section 11.2). During the 2025-26 water year,
the AWOP allocates only 176.86 GL against a 212 GL target (a 17% shortfall) yet this is framed as
consistent with the Licence because the target is aspirational rather than mandatory (NSW DCCEEW,
2026). This pattern of nominal compliance masking ecological failure has been replicated across
multiple water years (Bender et al., 2022).

Other regulated systems have moved beyond this permissive framework. The Victorian Environmental
Water Holder operates under delivery obligations that require specified volumes to be released to
achieve defined ecological objectives, not merely “targeted.” The Murray-Darling Basin Authority’s
Sustainable Diversion Limit compliance framework imposes enforceable limits with escalation
provisions for non-compliance (Water Act 2007, Part 2, Division 2). These comparators demonstrate
that enforceable environmental flow obligations are both legally feasible and operationally practical
within Australian water governance.

AWORPs are the operational “bridge” between targets and releases. Without enforceable delivery
obligations, they function as planning documents rather than accountability instruments, particularly
for high-magnitude flow components (flushing flows above 5,000 ML/day, event-driven releases)
essential for ggcomorphic work and ecosystem function.

Part D: Existing Inconsistencies Demonstrating Reform Complexity

The following examples, drawn from detailed stakeholder analysis including submissions by Friends of
Gippsland Lakes Inc., Gippsland Environment Group, and the Snowy River Alliance to successive
Snowy Water Licence reviews (2007, 2012, 2017), demonstrate how inconsistencies between
SWIOID, the Act, the Licence, and Commonwealth legislation have already undermined environmental
outcomes. Each factual claim is sourced to specific monitoring data, licence documents, or published
analyses.

i) The Base Passing Flow Discrepancy

The Water Amendment Act 2008 (Cth) (Schedule F Part Il Section 5) defines Excess Snowy River
Releases as any releases excluding the 9 GL regulated base passing flow and the Snowy River annual
allocation as measured below the confluence of the Snowy River and Mowamba River.

However, SWIOID and the Licence define total Snowy River Increased Flows as 9 GL from Jindabyne
Dam plus non-regulated flows past Mowamba River and Cobbon Creek weirs. The Snowy Flow
Response Monitoring and Modelling Project identified the unregulated passing flow over Mowamba
Weir prior to Corporatisation as 18-24 GL/yr (Snowy River Alliance Inc., 2011).

The 2008 federal amendments eliminated the non-regulated flow component from the statutory
definition, creating an 18-24 GL annual shortfall in environmental flows. This means the staged target
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of 212 GL/yr is only equivalent to 21% MANF if, in addition to the 212 GL allocation and 9 GL regulated
base passing flow, there is 18-24 GL in unregulated passing flows. Without these flows, there is
approximately a 2% shortfall in total annual Snowy River flows; a discrepancy arising entirely from
definitional misalighment between instruments.

ii) Passing Flows Treated as “Excess Releases”

Despite the SWIOID definition requiring unregulated passing flows to be counted as part of base
passing flows, there is evidence that passing flows over Mowamba and Cobbon Creek weirs are being
identified as Excess Releases and deducted from the SRIF allocation in subsequent years (Gippsland
Environment Group, 2017).

Compounding this problem, there is no public access to flow data recorded on the Mowamba River
gauge at Pats Patch (Snowy Hydro cites commercial-in-confidence), and no NSW DPI Water
automatic gauge immediately below the confluence of the Snowy and Mowamba Rivers as required by
SWIOID. Without transparent monitoring at the measurement point specified in SWIOID, verification of
compliance is impossible. This opacity is itself a governance failure warranting specific remedy (see
Recommendation 54).

iii) Natural Spill Events Deducted Contrary to Licence Provisions

Following major floods in March 2012, there was a significant spill of 16 GL from Jindabyne Dam.
According to SWL Schedule 3 Part 2 Section 5(2)(d), if an excess release results from flood or
necessary operational releases from spillway gates, the difference is not to be subtracted from
releases required the subsequent Water Year.

Despite this provision, SRIF were deducted at 2 GL/yr for four years from 2015-16 to 2018-19 to
“repay” Snowy Hydro for the 2012-13 natural spill event (NSW DPI Water, Annual Water Operating
Plans 2015-16 to 2018-19). This appears directly inconsistent with the Licence provisions that
explicitly exclude flood spills from repayment calculations. The cumulative deduction of 8 GL
represents water that should have been delivered as environmental flow but was instead credited to
Snowy Hydro’s commercial account.

iv) River Murray Increased Flows Entangled with Above Target Water

The Snowy Water Licence requires River Murray Increased Flows (RMIF) of 70 GL/yr, funded by
Commonwealth taxpayer contribution of $75 million, to be stored as Above Target Water (ATW) in
Snowy Hydro’s storages. However, SHL has complete discretion over ATW and treats its volume as
commercial-in-confidence.

The 2011 Licence variation established a “call out” provision requiring a minimum of 800 GL of Above
Target Water in storages before RMIF can be called, and then only to the volume that would not reduce
ATW below 800 GL. This provision makes annual RMIF releases dependent on SHL’s commercial
interests and prevents releases during drought periods when environmental water is most needed;
precisely the inverse of sound environmental water management.

Until 2017, there was only one release of RMIF: 38 GL in 2005-06 (Snowy Hydro Annual Reports
2005-06 to 2016-17). Yet the 70 GL/yr was included in baseline water savings calculations under the
Basin Plan (MDBA, 2012), creating a phantom environmental benefit that exists on paper but not in
delivered water. The total value of Commonwealth investment in RMIF that has not been realised as
delivered environmental water is substantial and warrants independent audit.
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v) Tantangara Dam Releases Redefined

The 2010 Licence variation inserted new Clause 12A requiring releases from Tantangara Dam of up to
83 ML/d to maintain flows at Mittagang Crossing. SWIOID defines the base passing flow from
Tantangara Dam as 2 GL/yr (equivalent to 5.47 ML/d).

The new provision of 83 ML/d equates to 30.29 GL/yr; the same volume as the 2009-10 target SMRIF
for the Upper Murrumbidgee plus original base passing flow. This coincidence raises questions about
whether SMRIF may be servicing ACT water supply entitlements via releases to the Murrumbidgee at
Angle Crossing for transfer to Googong Dam, rather than delivering environmental benefit to Upper
Snowy River sections. While the available evidence is circumstantial (the volume equivalence is
striking but not conclusive) the absence of transparent reporting on Tantangara release purposes
prevents definitive assessment. ACT water supply data showing Murrumbidgee-sourced volumes at
Angle Crossing would resolve this question and should be made publicly available.

vi) Snowy Montane Increased Flows Treated as Fungible Package

SWL Schedule 3 Table One specifies target releases to individual rivers: two sections of the Upper
Snowy River, Geehi River, Goodradigbee River, and Upper Murrumbidgee River. However, instead of
delivering designated target flows to each river, NSW DPI Water and SHL treat the total SMRIF
allocation as a single package distributed variably each year (Gippsland Environment Group, 2017).
The consequence is that the major portion of SMRIF continues to be released into the Upper
Murrumbidgee from Tantangara Dam, while sections of the Upper Snowy River in Kosciuszko National
Park remain dry or receive only minimal flows. The 2017-18 total shortfall of SMRIF to the Upper
Snowy was 36.5 GL (NSW DPI Water, AWOP 2017-18). This represents a significant misallocation of
environmental water away from the rivers for which it was designated.

vii) Snowy Scheme Excluded from Basin Plan SDLs

The Commonwealth Water Act 2007 requires the Basin Plan to identify Sustainable Diversion Limits
(SDL) for all Basin water resources (Part 2, Division 2). The Snowy Scheme contributes more than
2,000 GL/yr of high-reliability water to the Murray-Darling Basin (approximately half from the Snowy
River catchment alone), yet there are no SDLs identified for any of the 12 rivers and 71 creeks diverted
by the Scheme. The Basin Plan’s SDL Resource Unit boundaries (Schedule 2) do not include Snowy
Scheme catchments, effectively treating the Scheme as external to the Basin’s water resource
framework.

Many streams including the Eucumbene River receive no environmental flow at all. SDLs for naturally
westerly-flowing rivers are actually capped by the Snowy Water Licence rather than determined by
ecological needs. This legislative treatment of the Snowy Scheme as a “black hole” disconnected
from Basin Plan requirements perpetuates unsustainable exploitation and fails to factor climate
change impacts on the Scheme’s water supply into Murray-Darling Basin resource planning.

viii) Quantified Impact and Implications for Reform
The aggregate impact of these inconsistencies is substantial, though difficult to quantify precisely

given the transparency deficits documented above. A conservative estimate of the annual volume
shortfall attributable to instrument misalignment includes: 18-24 GL from the base passing flow
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definitional gap; variable but significant non-delivery of the 70 GL RMIF allocation; at least 2 GL/yr in
spill deductions for the 2015-19 period; and 36.5 GL in SMRIF misallocation in 2017-18 alone. In
aggregate, these shortfalls represent potentially 100 GL/yr or more in environmental water that was
committed under the SWIOID framework but not delivered to the rivers for which it was intended. This
is a volume comparable to the entire environmental flow allocation for many regulated river systems.

These examples demonstrate that inconsistencies between instruments are not hypothetical; they
have already resulted in:

o Volume shortfalls: 18-24 GL/yr missing from Snowy River flows due to definitional
misalignment (Snowy River Alliance, 2011)

e Perverse accounting: Natural flood events triggering repayment deductions contrary to
Licence provisions (NSW DPI Water, AWOPs 2015-19)

o Misallocation: Montane flows directed to locations other than designated rivers (NSW DPI
Water, AWOP 2017-18)

e Phantom environmental water: RMIF counted in Basin Plan calculations but not delivered
(MDBA, 2012; Snowy Hydro Annual Reports)

o Regulatory opacity: Commercial-in-confidence treatment preventing compliance verification

Deliberate SWIOID reform requires explicit coordination across all instruments to avoid perpetuating
or amplifying these inconsistencies.

Part E: Recommended Consequential and Harmonising Amendments

Minimum Package to Enable Ecologically Stronger Outcomes

Recommendation 42: SWIOID Amendment
(a) Amend SWIOID flow outcomes to explicitly require an ecologically functional hydrograph
comprising: (a) baseflows sufficient for aquatic habitat maintenance; (b) seasonal freshes
timed to ecological cues; (c) event and flushing flow components for geomorphic work and
sediment mobilisation; and (d) temperature objectives addressing thermal pollution from
hypolimnetic releases. Embed adaptive management triggers (drought, fire, blackwater
contingencies) so the Licence has clear outcome parameters to “give effect to.” This would
enable responsive management rather than rigid volumetric compliance that ignores
ecological context.

Recommendation 43: Snowy Hydro Corporatisation Act 1997 (NSW) Amendment
Introduce an amending bill in the NSW Parliament to reform the statutory linkage provisions
(Sections 23(3) and 26(2)) so reforms can restructure and strengthen environmental
outcomes under an updated SWIOID. The amendment should: (a) maintain a no-backsliding
safeguard in substance, preventing net reduction in aggregate ecological benefit as assessed
by an independent scientific panel; (b) remove constraints that prevent restructuring of flow
delivery for improved ecological outcomes, including permitting variation of individual flow
components where aggregate ecological benefit is maintained or improved; and (c) enable
adaptive management approaches not contemplated in 2002, including climate-responsive
targets and emergency response provisions.

Recommendation 44: Snowy Water Licence Amendment
Amend Clauses 4.1, 4.2, and 10.5 so the Licence can implement revised SWIOID settings

without legal inconsistency. Replace “best endeavours/targeting” language with enforceable,
auditable delivery obligations for critical ecological elements, including: a) event flows
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(flushing flows above 5,000 ML/day); (b) temperature performance standards; (c) flow
variability metrics; and (d) ecological outcome monitoring triggers.

Upgrade compliance and accountability from process compliance to outcome accountability:
e) mandatory independent audit of ecological outcomes (not merely volumetric delivery);

(f) transparent operating rationale in Annual Water Operating Plans; (g) escalation and remedy
powers where ecological performance is not being achieved, with determination of non-
achievement by an independent scientific review panel rather than by the parties to the Deed;
and (h) clear assignment of accountability for meeting targets.

Include transitional provisions specifying a two-year implementation period during which
current “best endeavours” obligations remain in force while the new enforceable framework is
operationalised, with mandatory progress reporting at six-monthly intervals.

Recommendation 45: Commonwealth Alignment
Where Commonwealth law or settings have created definitional or accounting
inconsistencies, amend them in parallel to avoid repeat misalignment that erodes delivered
Snowy River volumes and frustrates ecological recovery. At minimum, this requires
amendment of: (a) Water Act 2007 Schedule F Part Il Section 5, to restore the non-regulated
base passing flow component to the statutory definition of Snowy River environmental flows;
(b) Basin Plan SDL Resource Unit schedules (Schedule 2), to include Snowy Scheme
catchments within the Basin’s water resource framework and establish appropriate SDLs; and
(c) EPBC Act conditions for Snowy 2.0 (EPBC 2018/8169), to ensure operational conditions
are consistent with reformed environmental flow targets under the updated SWIOID (see
Section 10.5 and Recommendations 38 and 41 ).

Recommendation 46: Transparency and Data Access
Ensure a free and open data policy that requires public reporting of all data necessary for
environmental flow compliance verification, including: (a) flow data from the Mowamba River
gauge at Pats Patch; (b) Above Target Water volumes in Snowy Hydro storages; (c)
disaggregated SMRIF delivery data by designated river; and (d) Tantangara Dam release
volumes with purpose attribution.
Override commercial-in-confidence claims for environmental flow accounting data.
Environmental flow compliance is a matter of public interest, and the public’s right to verify
that environmental water commitments funded by Commonwealth and State taxpayers are
being honoured outweighs any commercial sensitivity attaching to flow data. This
recommendation aligns with the transparency and accountability framework recommended
for the Upper Murrumbidgee in Part A (Recommendations 18 and 21) and reflects the principle
that accountability requires transparency.

Recommendation 47: Snowy Compensation Deed Amendment
Amend the Snowy Compensation Deed (Schedule 3 of the Corporatisation Act) to provide that
licence variations implementing SWIOID reforms agreed through the Review process are not
compensable events. This would remove the fiscal disincentive that currently discourages
even beneficial amendments and ensure that the reform pathway identified across the 59
recommendations is not frustrated by contingent compensation liabilities.

Part F: Summary of Consequential and Harmonising Amendments

The following table summarises the minimum amendment package required to enable ecologically
stronger outcomes through coordinated reform of the interlocking legal architecture governing the
Snowy Scheme.
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Instrument Key Provision | Constraint Created Required Amendment (in order)
SWIOID 2002 Part 2, Establishes 212 GL Require ecologically functional
Section 7 and montane targets | hydrograph and adaptive
as intergovernmental | management (Rec 42)
commitment
Snowy Hydro Statutory Licence must give Enable restructured SWIOID
Corporatisation Act linkage effect to SWIOID implementation via NSW
s.23(3) Parliament (Rec 43)
Snowy Hydro Variation Cannot reduce Protect ecological substance
Corporatisation Act prohibition environmental flows | while enabling improved delivery
s.26(2) (“ratchet”) via licence (Rec 43)
amendment
Licence Cl. 4.1 SWIOID Declaresintentionto | Reference updated SWIOID (Rec
acknowledg give “full effect” to 44)
ment SWIOID
Licence ClL. 4.2 SWIOID Ministerial Implement reformed obligations

Licence Cl. 10.5

Water Act 2007 Sch F

consistency

Variation
constraint

Base passing
flow

Corporation bound
to administer
consistently with
SWIOID

Cannotvary
Increased Flow
Requirements
contrary to SWIOID

Excludes non-
regulated flow

(Rec 44)

Enable ecologically-based flow
restructuring (Rec 44)

Restore non-regulated
component to statutory definition

definition component, creating | (Rec 45(a))
18-24 GL shortfall
Basin Plan Schedule SDL Excludes Snowy Include Snowy catchments and
2 Resource Scheme catchments | establish SDLs (Rec 45(b))
Units from Basin
framework
EPBC 2018/8169 Snowy 2.0 Operational Align with reformed SWIOID
conditions conditions not targets (Rec 45(c))
aligned with
reformed flow
targets
Snowy Compensation | Clause 12 Reform variations Exclude agreed SWIOID reforms

Deed

trigger compensation
liability

from compensable events (Rec
47)

NB: For further details refer to:
ANNEX A: Summary: Interlocking Amendment Requirements
ANNEX D: Key Legislative Cross-References
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Political Coordination Mechanism

The reform pathway outlined above requires coordinated action by NSW, Victoria, and the
Commonwealth, plus NSW parliamentary time for legislative amendment. The practical difficulty of
achieving this coordination should not be understated, but neither should it be treated as an excuse for
inaction. EGCMN recommends that the Independent Review Panel propose a specific coordination
mechanism (such as a trilateral Memorandum of Understanding between the three governments,
modelled on the 2002 Snowy Water Intergovernmental Agreement) to provide a structured pathway
forimplementing the amendment package. The alternative of continuing with the current incoherent
framework guarantees continued environmental decline.

Finally, the Snowy 2.0 pumped hydro project (EPBC 2018/8169) will create additional instrument-
level inconsistencies not currently addressed in the project’s EPBC Act conditions. The new
Tantangara-Talbingo operational dynamics will alter flow patterns in ways that interact with SWIOID-
derived environmental flow obligations, and the biosecurity risks identified in Section 10.5 (redfin
perch, brown trout, and EHN virus transfer between previously isolated catchments) require licence-
level management provisions that do not currently exist. The license reforms proposed in Part (c)
(Recs 42-44, 46) should be designed to accommodate these Snowy 2.0-related amendments as they
become necessary.

NB: Refer to Annex B: Table of Recommendations for the legal mechanisms and dependencies
needed to implement each of the 59 recommendations.

13. Snowy Mountains Scheme: Governance and Accountability

Governance failures are not incidental to the Snowy Mountain Scheme’s environmental shortfalls;
they are constitutive of them. Across both the Upper Murrumbidgee and the Snowy River, the pattern
is the same: environmental targets set in the SWIOID have been chronically under-delivered, yet the
institutional architecture provides no effective mechanism for detection, correction, or accountability.
The Independent Review Panel (2025, p. 7) has itself identified that “the current governance
arrangements of the Snowy Scheme are complex” and that this “poses challenges for transparency
and accountability.” This section synthesises the governance evidence from both river systems,
evaluates it against the OECD Principles on Water Governance (OECD, 2015). These principles are the
internationally recognised benchmark for water governance effectiveness, and proposes whole-of-
Deed institutional reforms that apply across all three affected jurisdictions: New South Wales,
Victoria, and the Australian Capital Territory.

The case for integrated governance reform, rather than reach-by-reach patching, is compelling. Bender
et al. (2022) identify overly complex institutional arrangements and diffuse accountability as central
reasons the Snowy River has not achieved intended outcomes. McGuire and Pittock (2025) found
identical accountability gaps in Upper Murrumbidgee governance, with poor performance across all
three OECD governance dimensions. The convergence of findings across independent analyses of
different reaches of the same system points unmistakably to systemic institutional failure requiring
systemic institutional remedy.

13.1 Institutional Complexity and the ‘Target-Outcome’ Gap
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A defining feature of the current governance architecture is what we term the ‘target—outcome’ gap:
Snowy Hydro Limited has stated its responsibility is limited to releasing environmental flows, rather
than being accountable for meeting flow targets or achieving ecological outcomes. This framing
entrenches a governance vacuum in which, when targets are missed, responsibility is easily displaced
across multiple institutions and jurisdictions. No single entity bears outcome accountability for the
ecological health of either river system. The Panel has acknowledged this fragmentation, noting there
are “no particular arrangements to review compliance” (Independent Review Panel, 2025, p. 7) and
“limited publicly available information on how decisions are made on trade-offs” (Independent Review
Panel, 2025, p. iv).

The consequences are measurable. On the Snowy River, Bender et al. (2022) document progressive
deterioration in environmental outcomes over the Deed’s entire operational period, with no mandated
mechanism for course correction. On the Upper Murrumbidgee, McGuire and Pittock (2025) identified
four SWIOID requirements that have not been delivered: ensuring outlet flow capacity of 2 GL/day
(actual maximum is 1.5 GL/day at normal operating levels); conducting an environmental monitoring
program; preparing a riverine management strategy (required by 2004, still not completed over twenty
years later); and ensuring environmental releases are additional to base passing flows. Despite being
legally binding, there has been no enforcement when parties failed to meet these requirements
(McGuire & Pittock, 2025, p. 7).

13.2 Governance Performance Against OECD Principles

McGuire and Pittock (2025) evaluated SWIOID governance arrangements against the OECD Principles
on Water Governance, assessing performance across three dimensions: i) effectiveness, ii) efficiency,
and iii) trust and engagement. Their analysis found governance is performing poorly across all three:

i) Effectiveness: Poor performance due to management being removed from broader Murray—Darling
Basin catchment management, failure to consider social and environmental values, and lack of
resourcing for the flow response monitoring program required under the SWIOID. The Deed was
executed in 2002 and the first formal review did not commence until March 2025; a 23-year gap during
which environmental outcomes deteriorated progressively without any mandated mechanism for
course correction. By contrast, the Murray-Darling Basin Plan requires review at 10-year intervals
(Water Act 2007, s.50), and the National Water Initiative (2004) commits signatory governments to
periodic review of water plans. Twenty-three years without structured review in a system delivering
inadequate outcomes is not adaptive management; it is institutional neglect.

ii) Efficiency: Poor performance because data on river condition is not available to improve
management, limited enforcement opportunities exist, and there is a low level of innovation. Critically,
Snowy Hydro Limited is exempted from paying catchment management fees or resource rent taxes
under the Snowy Water Licence (Clause 9.3(2)), meaning the major industrial water user does not
fund environmental monitoring or restoration—a direct contravention of National Water Initiative user-
pays principles. The entitlement design mismatch identified elsewhere in this submission compounds
this failure: reliance on low-reliability general security entitlements makes chronic under-delivery
foreseeable and structurally predictable in drier periods, yet the institutional framework allowed a
structurally defective entitlement portfolio to persist for over two decades without correction.

iii) Trust and Engagement: Poor performance because data is unavailable or difficult to access and
interpret, limited opportunities exist for stakeholder engagement, Traditional Custodians have limited
participation in management, and detailed information on river condition is unavailable due to lack of
monitoring. Critical data necessary for compliance verification is treated as commercial-in-
confidence: Mowamba River flow gauge data, Above Target Water volumes, disaggregated montane
flow delivery data, and Tantangara Dam release purposes. The OECD Principles (Principle 10)
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emphasise that stakeholder engagement and public trust depend on transparency of information;
governance systems that operate behind commercial-in-confidence shields cannot deliver the
accountability the OECD framework requires.

Results: Assessed against specific OECD Principles, the Deed’s governance architecture exhibits
deficiencies against Principle 3 (policy coherence across sectors and scales), Principle 5 (appropriate
and clear regulatory frameworks), Principle 7 (sound regulatory frameworks), and Principle 10
(stakeholder engagement). The enforceability framework is weak and lacks meaningful consequences
for non-delivery: “best endeavours” framing in the Snowy Water Licence allows Snowy Hydro to
remain nominally compliant while ecological targets are systematically missed. The compliance
pathway lacks essential elements: clear breach tests, transparent remedial directions, escalation
triggers, and proportionate penalties. Without these, there is limited institutional learning, limited
deterrence, and critically, very limited capacity for Parliament or the public to assess whether the
Deed’s commitments are being honoured.

13.3 Loss of Independent Scientific Oversight

Independent scientific oversight was provided intermittently and ultimately discontinued. The Snowy
Scientific Committee produced substantive adequacy assessments, notably its 2008 review of
environmental flow requirements, but was dissolved via NSW legislative amendment in 2014 as part
of machinery-of-government restructuring (Bender et al., 2022). The dissolution of the only body
providing independent scientific scrutiny of Snowy environmental flow adequacy (during a period when
those flows were chronically under-delivered) weakened institutional capacity for evidence-based
course correction at precisely the moment it was most needed. There is currently no independent
scientific body with a standing mandate to assess whether Snowy environmental flows are
ecologically adequate, as distinct from volumetrically compliant.

The Snowy Advisory Committee (established 2018) provides broader stakeholder representation but,
as McGuire and Pittock note, it “may not have the scientific expertise to provide in-depth analysis of
implementation progress” (2025, p. 8). The Committee is advisory only and has limited influence on
operational decisions (NSW DCCEEW, 2024). The Inspector-General of Water Compliance’s 2022-23
Annual Report (IGWC, 2023) demonstrates that effective compliance functions require both
investigative capacity and enforcement powers; the Snowy system currently has neither in any
meaningful form.

13.4 Jurisdictional Gaps: ACT Exclusion and Cross-Border Discontinuity

Two jurisdictional gaps compound the governance deficiencies described above.

First, the ACT is excluded from Deed governance despite the Upper Murrumbidgee flowing through the
Territory as a backup water supply. As the Panel has noted, “there are no avenues designated in the
Deed for the ACT Government to participate in decisions about the river” (Independent Review Panel,
2025, p. 7). This exclusion is anomalous: the ACT is directly affected by flow decisions yet has no
formal voice in making them.

Second, the cross-border biodiversity protection discontinuity documented elsewhere in this
submission creates a governance gap at the NSW-Victoria border. NSW has listed the Snowy River
aquatic ecological community as Endangered under the Fisheries Management Act 1994, but that
instrument is jurisdictionally bounded. The Snowy is a connected source-to-sea system flowing
through East Gippsland to Marlo, and governance arrangements that terminate at the state border
cannot deliver whole-system ecological outcomes. Victoria’s Flora and Fauna Guarantee Act 1988
provides a pathway to extend community-level protection to the Victorian reach, but this requires
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governance coordination mechanisms that do not currently exist. Advisory input alone is insufficient to
close this discontinuity; Victorian membership must carry substantive decision-making authority on
cross-border matters.

13.5 Emerging Governance Challenges: Snowy 2.0 and Climate Stress

The current governance architecture was designed for a system that no longer exists. Snowy 2.0’s
operational dynamics will create new governance challenges not contemplated in the existing SWIOID
framework: biosecurity risks from inter-catchment water transfer, operational tensions between
pumped hydro cycling and environmental flow timing, and cumulative impacts on threatened species
including the Stocky Galaxias (Pittock, 2020; Byrne & Wrigley, 2021). The current governance
architecture provides no mechanism for integrating Snowy 2.0 operational decisions into
environmental flow planning or accountability; a gap that will become acute once Snowy 2.0
commences operations.

Climate projections documented in this submission compound these challenges. As rainfall patterns
shift and drought frequency increases, the tension between energy generation and environmental
water delivery will intensify. Governance arrangements that proved inadequate under historical
climate conditions will be further stressed under projected conditions. Adaptive management - a
principle endorsed by the National Water Initiative (2004) and the Basin Plan - requires institutional
mechanisms capable of responding to changing conditions in near-real-time; the Deed’s current 23-
year review cycle is antithetical to this requirement.

13.6 Traditional Owner Participation

The Snowy scheme affects river systems to which multiple Traditional Owner groups hold deep and
continuing cultural, spiritual, and ecological connections. The relevant groups and their relationship to
the scheme’s two principal river systems are:

Upper Murrumbidgee: the Ngarigo people, whose Country encompasses the headwaters and
alpine reaches; and the Wolgalu people, whose Country includes the broader Upper
Murrumbidgee catchment through which environmental releases flow toward the ACT.

Snowy River: the Ngarigo people (headwaters, shared with the Upper Murrumbidgee); the
Monero—Ngarigo people, whose Country encompasses the Snowy Monaro region and upper
Snowy River reaches in NSW; the Bidawal people, whose Country spans the NSW-Victoria
border region; and the Gunaikurnai people, whose Country includes the lower Snowy River
through East Gippsland to the estuary at Marlo.

These connections predate European settlement by millennia and embody knowledge systems of
direct relevance to the ecological and hydrological management questions before the Panel. Despite
this, the SWIOID contains no provisions for Indigenous participation in environmental water
governance. This is inconsistent with the OECD Principles on Water Governance (Principle 10,
stakeholder engagement), the Murray-Darling Basin Plan’s provisions for Aboriginal consultation on
environmental watering (Basin Plan 2012, Chapter 10, Part 14), Australia’s endorsement of the United
Nations Declaration on the Rights of Indigenous Peoples (UNDRIP, Articles 25-26), and the National
Agreement on Closing the Gap priority reform areas on shared decision-making and Aboriginal
community-controlled governance—including Outcome 15, that “people maintain a distinctive
cultural, spiritual, physical and economic relationship with their land and waters.” The exclusion is not
merely an oversight; it is a governance failure that deprives the Deed of knowledge and perspectives
essential to adaptive, culturally informed catchment management
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13.7 Recommendations for Cross-Jurisdictional (Whole-of-Deed) Governance Reforms

The governance framework proposed in these recommendations is designed to operate across all
three affected jurisdictions (New South Wales, Victoria, and the ACT) and should be read alongside
the legal architecture reform proposed in the Legal Interdependencies section (12), which addresses
the instrument-level amendments required to enable the governance changes proposed here. The
instrument-level amendments recommended there create the legal space for reform; the governance
mechanisms proposed here provide the institutional architecture to make that reform deliver
accountable outcomes. Neither is sufficient without the other. Enforceable Licence conditions without
an independent oversight function become paper obligations; an oversight function without
enforceable conditions has nothing to enforce. The Panel’s recommendations should address both
dimensions as an integrated reform package.

Note: The following recommendations directly incorporate McGuire and Pittock’s (2025) eight
recommendations for enhancing governance, delivering improved environmental outcomes, and
building public trust.

First Nations Cross-Jurisdictional Reforms:

Recommendation 48: First Nations-Led Drafting and Cultural Flow Framework

By June 2027, amend the Deed to include a dedicated First Nations chapter developed
through a First Nations—led drafting process. The Deed currently contains no recognition of
Traditional Owner rights, cultural values, or knowledge systems—an omission that is
extraordinary by contemporary standards and that cannot be remedied by appending
consultation mechanisms to an instrument whose foundational text is silent on Indigenous
interests. The chapter should provide a framework for:

(a) formal recognition of Traditional Owner sovereignty and cultural values as determined by
the relevant First Nations groups—Ngarigo, Wolgalu, Monero—-Ngarigo, Bidawal, and
Gunaikurnai—with the content and expression of that recognition to be led by those groups;
(b) incorporation of Indigenous Cultural and Intellectual Property (ICIP) protocols as specified
by Traditional Owners, ensuring that cultural knowledge shared for governance purposes
remains under the control of the communities from which it originates and is not appropriated
for other purposes without consent; (c) cultural flow objectives defined by First Nations
communities according to their own cultural and ecological knowledge systems, with these
objectives given equivalent standing to ecological and hydrological objectives in Deed
governance; and(d) a statement of principles governing the relationship between Deed parties
and Traditional Owner groups, developed collaboratively but with First Nations drafting
authority, establishing the normative framework within which the specific governance
mechanisms proposed below operate.

NB: The drafting process should be facilitated by First Nations—nominated facilitators,
resourced by Deed parties, and completed on a timeframe determined by the participating
groups. EGCMN emphasises that this recommendation concerns the Deed’s foundational
text, not merely its operational mechanisms; the absence of First Nations recognition from the
instrument’s architecture cannot be addressed through advisory committees alone.

Recommendation 49: Free, Prior and Informed Consent for Deed Amendments Affecting
First Nations Interests
Prior to any Deed amendment affecting First Nations interests—including environmental flow
arrangements, water allocation, governance structures, and cultural heritage protections—
complete a Free, Prior and Informed Consent (FPIC) process with all relevant Traditional
Owner groups, conducted according to protocols and timeframes determined by those

68
East Gippsland Conservation Management Network Inc.



communities and consistent with UNDRIP Articles 25-26 (United Nations, 2007). The process
must: (a) be conducted with all five groups—Ngarigo, Wolgalu, Monero—-Ngarigo, Bidawal, and
Gunaikurnai—for amendments affecting scheme-wide governance, and with the relevant
subset of groups for amendments affecting a single river system;

(b) be facilitated by First Nations—nominated facilitators and resourced to enable full and
unhurried participation, recognising that FPIC is not a consultation checkbox but a substantive
right requiring genuine capacity to consider, negotiate, and if necessary withhold consent;

(c) ensure that consent processes are conducted separately with each group where interests
diverge, while providing for joint deliberation where groups choose to engage collectively—the
cross-jurisdictional complexity (Ngarigo, Wolgalu, and Monero—Ngarigo in NSW, Bidawal
spanning the state border, Gunaikurnai in Victoria) means that no single jurisdictional
negotiation can adequately represent all interests, and no amendment negotiated with one
group should prejudice the interests of Traditional Owners in another jurisdiction;

(d) define ‘consent’ according to each community’s own decision-making processes,
recognising that Traditional Owner governance structures vary between groups and that
external definitions of consentimposed by Deed parties would undermine the principle of
self-determination; and (e) be documented and published (with consent of the participating
groups) to establish precedent for future Deed amendments and to provide accountability for
the quality of engagement.

NB: No amendment affecting First Nations interests should proceed without documented
consent from authorised Traditional Owner representatives. EGCMN notes that the Deed’s
23-year history of excluding Traditional Owners from governance creates an obligation on
Deed parties to demonstrate good faith through the quality and resourcing of FPIC processes,
not merely their procedural existence.

Recommendation 50: Formal First Nations Governance Representation, Designed and
Endorsed by Traditional Owners

Within 12 months of Deed amendment, establish formal First Nations representation in
Snowy scheme governance through arrangements designed and endorsed by the relevant
Traditional Owner groups. The specific model, scope, and membership must be determined
by First Nations communities through their own governance processes. Arrangements may
include, but should not be limited to: (a) positions on the Snowy Advisory Committee and any
successor bodies, with standing membership (not observer status) and voting rights on
matters affecting Traditional Owner interests; (b) dedicated First Nations advisory panels with
formal advisory standing (at minimum) within the reconstituted governance structure, with a
pathway to co-decision authority on matters directly affecting cultural values and Country;
(c) co-management arrangements for specific reaches or environmental flow components
where Traditional Owner groups identify this as appropriate; (d) standing to receive and
comment on annual environmental watering plans, compliance reports, and monitoring data
before those documents are finalised; and (e) standing Traditional Owner membership on all
reconstituted scientific oversight bodies, including any Snowy Scientific Committee successor
and the independent oversight function proposed in this submission, ensuring Indigenous
ecological knowledge informs scientific assessment on equal footing with Western scientific
methodologies.

NB: Government parties should commit to resourcing whatever governance participation
model First Nations groups identify as appropriate. The form of representation must respect
that each Traditional Owner group has distinct interests corresponding to different reaches
and may wish to engage through different mechanisms; for a single “Indigenous advisory
body” imposed by government would not satisfy this requirement
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Recommendation 51: Dedicated Resourcing for Traditional Owner Participation
From Deed amendment, provide dedicated, recurrent funding for Traditional Owner
participation in Snowy scheme governance, independent of Deed party budgets and
administered by or through the participating groups. Funding must cover:
(a) travel between jurisdictions, recognising that Bidawal and Gunaikurnai representatives
may need to travel to NSW for scheme-wide deliberations, Ngarigo and Wolgalu
representatives to Victoria for Snowy River matters, and all groups potentially to the ACT for
Upper Murrumbidgee governance;
(b) access to independent technical, scientific, and legal advice, funded separately from Deed
party budgets so that Traditional Owner groups are not reliant on the same advisers as the
parties whose decisions they are scrutinising;
(c) cultural protocols including acknowledgement of Country, appropriate meeting formats,
recognition of cultural authority structures, and on-Country meeting opportunities; and
(d) ongoing administrative and coordination support rather than one-off project funding,
recognising that meaningful participation in an adaptive governance framework is continuous,
not episodic.

NB: Funding should be sourced through the user-pays mechanism proposed elsewhere in this
submission, recognising that cultural values are a legitimate and necessary component of
integrated catchment management, not an optional addition.

Recommendation 52: Pathway to First Nations Water Rights in the Showy Scheme

By 2030, establish a pathway for First Nations water rights within the Snowy scheme
framework, with the quantum, form, and management arrangements to be determined by First
Nations communities. This may include cultural water allocations, water entitlements held in
trust, or other models identified by Traditional Owners as consistent with their aspirations and
the Closing the Gap Outcome 15 target that “people maintain a distinctive cultural, spiritual,
physical and economic relationship with their land and waters.” The pathway must:

(a) recognise cultural water as a distinct legal category within the SWIOID water balance,
separate from environmental flow entitlements, so that cultural flow delivery is not contingent
on environmental water availability or subordinated to ecological objectives determined
without Traditional Owner input; (b) provide for the quantum of cultural water to be
determined through negotiation with Traditional Owner groups, informed by the Cultural Flows
assessments recommended below, rather than imposed by Deed parties; (c) ensure that
cultural water entitlements, once established, carry reliability equivalent to or greater than
high-security water—cultural connections to Country do not diminish in dry years and the
water to sustain them should not either; and (d) be negotiated in good faith by government
parties toward outcomes identified by First Nations groups, with independent mediation
available if negotiations stall.

NB: EGCMN acknowledges that the form and content of First Nations water rights are properly
matters for Traditional Owner communities to determine. This recommendation establishes
the Deed-level architecture and government commitment necessary for those negotiations to
proceed, and does not presume to define the outcome.

Recommendation 53: Ten-Year Commitment to Resourced First Nations-Led River
Health Programs
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From 2027, commit to adequately resourcing First Nations—led river health and water
management programs across both the Snowy River and Upper Murrumbidgee systems for a
minimum of 10 years, with funding quantum, program design, and delivery arrangements
determined by First Nations communities. Programs may include, but should not be limited to:
(a) ranger positions for on-Country monitoring, land management, and environmental flow
assessment, with roles designed by and accountable to the relevant Traditional Owner
organisations;(b) cultural water management activities including ceremony, cultural burning,
and site maintenance that depend on appropriate flow regimes; (¢) monitoring of cultural
indicators identified by Traditional Owners alongside ecological indicators, contributing to
both the flow-response monitoring program recommended elsewhere in this submission and
Traditional Owner-defined assessment frameworks; (d) intergenerational knowledge-sharing
programs that document and transmit ecological and hydrological knowledge held by Elders;
and (e) cross-jurisdictional collaboration between Traditional Owner groups on shared
monitoring, data collection, and adaptive management across the scheme.

NB: Funding should flow directly to First Nations—controlled organisations where communities
indicate this preference, with accountability arrangements co-designed with recipient
communities. The 10-year commitment horizon is a minimum, it provides the certainty
necessary for workforce development and institutional capacity-building, but should be
renewed and extended based on outcomes assessed by the participating communities.

All Other Cross-Jurisdictional: Whole-of-Deed Governance Reforms

Recommendation 54: Victorian Co-Governance
Within 12 months of Deed amendment, formalise Victorian participation in Snowy River
governance as a governance party with co-decision rights on matters affecting the Victorian
reach (Orbost to Marlo), reflecting that the lower Snowy flows through East Gippsland and
depends on whole-system connectivity. Minimum elements: (a) Victorian membership, with
voting rights, on any reconstituted scientific or advisory body; (b) joint approval (not merely
joint input) of annual environmental watering plans affecting the Snowy source-to-sea system;
(c) co-investment in monitoring and evaluation including the Victorian reach, with shared
access to monitoring data; and (d) explicit linkage between Deed governance and Victoria’s
threatened community processes and Action Statements under the Flora and Fauna
Guarantee Act 1988, so that any community-level obligations arising from a Victorian EEC
listing can be translated into flow planning and compliance settings under the Deed
framework.

NB: No existing mechanism provides for Victorian decision-making authority within the Deed
framework. This requires new intergovernmental architecture.

Recommendation 55: Independent Cross-Jurisdictional Oversight and Enforcement
By December 2027, establish an independent, cross-jurisdictional environmental flows
oversight function with statutory backing, modelled on the Inspector-General of Water
Compliance’s cross-jurisdictional remit under the Water Act 2007 (IGWC, 2023), either by
extending the IGWC’s mandate to encompass Snowy environmental flow delivery or by
establishing a dedicated Snowy Environmental Flows Commissioner with equivalent legal
powers. The oversight function must have: (a) authority to audit flow delivery on both the
Snowy River and the Upper Murrumbidgee and publicly report against targets, ecological
indicators, and hydrograph components; (b) power to require information from Snowy Hydro
Limited, NSW DPI Water, the Ministerial Corporation, and relevant agencies in both NSW and
Victoria, with explicit override of commercial-in-confidence claims for environmental flow
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data; (c) capacity to issue remedial directions and trigger escalation where delivery falls short
without lawful justification, with breach determinations and remedial actions published within
60 days; (d) annual reporting to the NSW, Victorian, and ACT Parliaments to strengthen
democratic accountability and public trust (OECD, 2015, Principles 5 and 7); and (e)
published compliance methodology and assessment criteria, so that stakeholders and
Parliament can evaluate the oversight function’s own effectiveness.

NB: Whether via IGWC mandate extension or a new Snowy Commissioner, this requires
statutory backing across NSW, Victoria, and the ACT, with powers to compel information from
entities in multiple jurisdictions. Nothing like this currently exists for the Snowy scheme.

Recommendation 56: Single-Point Accountability for Meeting Environmental Flow
Targets

From the 2027-28 water year, designate a single outcome-accountable entity responsible for
meeting environmental flow targets on both river systems; not merely releasing water, but
achieving the ecological outcomes for which the water is intended. This entity must have: (a)
authority to coordinate operational decisions across Snowy Hydro, NSW DPI Water, and the
Ministerial Corporation as needed to meet targets; (b) access to, or control over, an
entitlement portfolio of sufficient reliability to deliver targets in all but declared drought
emergency years; and (c) a statutory obligation to publish delivery outcomes, including
ecological indicator data, within 30 days of each water year end.

Where the Commonwealth Environmental Water Holder is proposed for this role (which
EGCMN considers the most appropriate existing institutional vehicle) the Panel should
explicitly recommend amendment of the Water Act 2007 (Cth), Part 6, to extend the CEWH’s
functions and powers to encompass Snowy scheme environmental water. This would require
both legislative amendment and a corresponding intergovernmental agreement to ensure the
CEWH’s authority is recognised under the NSW Snowy Water Licence framework. The
Productivity Commission’s (2018) five-year assessment of the Basin Plan identified similar
accountability gaps in Basin Plan environmental watering and recommended clearer
assignment of outcome accountability, a finding directly applicable to the Snowy system.

NB: Requires amendment of the Water Act 2007 (Cth) Part 6 and a new intergovernmental
agreement to recognise CEWH authority under the NSW Licence framework. This is genuinely
new institutional design spanning Commonwealth, NSW, and Victorian law.

Recommendation 57: Licence Integration and Enforceable Third Party Compliance
Mandate that the revised Deed operationalise environmental commitments for both river
systems through enforceable instruments, by integrating environmental flow obligations into
the NSW Snowy Water Licence (and successor planning instruments), with compliance and
transparency settings aligned to national best-practice regulatory principles (OECD, 2015)
and the Water Act 2007 integrity architecture. Integration should ensure that: (a) flow targets
are expressed as enforceable Licence conditions with clear metrics, thresholds, delivery
windows, and defined breach tests—not aspirational objectives; (b) the Inspector-General of
Water Compliance’s remit is formally extended to cover environmental flow delivery across
the Snowy system, or an equivalent legally effective independent compliance function is
established; (c) Licence conditions explicitly recognise and align with NSW Fisheries EEC
obligations and any cross-border threatened community instruments developed in Victoria;
(d) public reporting includes a real-time public dashboard displaying flow delivery against
targets and ecological indicators, an annual compliance statement published within 60 days
of water year end, and publication of independent audit findings; and (e) third-party standing
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provisions enable environmental organisations to seek remedial directions where they identify
non-compliance.

NB: Licence integration with enforceable compliance and third-party standing. While it uses
the existing Licence as a vehicle, the compliance architecture it proposes; cross-border
enforcement, third-party standing, IGWC extension, requires institutional arrangements that
don't currently exist.

Recommendation 58: Operational Transparency: Real-Time Dashboard and

Standardised Reporting

From 2027, establish transparent public reporting across the entire Snowy scheme through:
(a) real-time online dashboard showing major storage levels, environmental releases, and
downstream flows for both the Upper Murrumbidgee and Snowy River, updated hourly; (b)
quarterly public reports on environmental watering outcomes with ecological monitoring data
for both systems; (c) annual public disclosure of all trade-off decisions including energy
generation impacts and methodology; (d) all reports published in accessible formats within 30
days of period end on a dedicated public website. Commercial-in-confidence restrictions
must not apply to environmental flow data, consistent with OECD Principle 10 requirements
for transparency.

NB: Real-time dashboard across both river systems. The concept is straightforward, but
delivering scheme-wide transparency across two river systems in three jurisdictions with data
currently held as commercial-in-confidence requires new data-sharing and publication
arrangements that have no existing institutional home.

Recommendation 59: Restore Independent Scientific Oversight
By December 2027, re-establish independent scientific oversight through either: (a)
reconstituting the Snowy Scientific Committee with mandate and funding to provide ongoing
independent assessment of environmental flow adequacy across both river systems; or (b)
commissioning regular (at least triennial) independent scientific reviews by appropriately
qualified external experts, with findings published and government response required within 6
months. McGuire and Pittock (2025) note that the SSC’s 2008 and 2010 reports “highlighted
the critical role of independent oversight” by identifying governance flaws compromising
delivery. Any reconstituted body must include expertise in both montane and lowland riverine
ecology, climate adaptation, and cross-border biodiversity conservation, and must have
standing membership from all three jurisdictions.

13.8 Governance Accountability Framework

Distinction Between Oversight and Delivery (Rec 55 vs Rec 56)

Function
Role
Core function

Authority

Accountability
to
Relationship

Recommendation 55 (Commissioner) Recommendation 56 (CEWH
Accountability)

Independent oversight/enforcement = Operational delivery ("doer")

("watchdog")

Monitor, audit, enforce Ensure targets are met

Initiate enforcement proceedings; Direct water releases; hold
require reporting; report to entitlements; report on delivery
Parliament

Parliament Deed parties and public

Checks the delivery entity Owns the outcome
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Why both are needed: Currently, SHL releases water but disclaims responsibility for meeting targets.
Rec 56 assigns outcome ownership. Rec 55 ensures independent verification - separating operational
and regulatory functions.

14. Conclusion

East Gippsland Conservation Management Network strongly supports the modernisation of the Snowy
Water Inquiry Outcomes Implementation Deed. The evidence presented across all three parts of this
submission, drawing on the Issues Consultation Report, Review Issues Analysis, and peer-reviewed
scientific research, demonstrates that current arrangements are failing to deliver acceptable
environmental outcomes for both the Upper Murrumbidgee River and the Snowy River, and are
inadequate for the challenges of climate change, inclusive governance, and legal enforceability.

Part A documented the Upper Murrumbidgee’s crisis: environmental release targets not met in 67% of
years (McGuire & Pittock, 2025), governance arrangements performing poorly against OECD
Principles, and threatened species populations on extinction trajectories. Part B documented the
Snowy River’s parallel failure: the 212 GL/year target rarely achieved over two decades (Bender et al.,
2022); notable native fish populations with no successful natural recruitment since the 1980s
(Lintermans, 2023; Stoessel 2017, 2018, 2022); an accountability vacuum where no entity accepts
responsibility for meeting targets (McGuire & Pittock, 2025); a cross-border biodiversity protection gap
where NSW’s Endangered Ecological Community listing stops at the state border despite the Snowy
River continuing through East Gippsland to Bass Strait (NSW Fisheries Scientific Committee, 2011),
the complete exclusion of Traditional Owners from governance of a waterway flowing through three
traditional territories, and the absence of any climate adaptation provisions despite projections of
severe snowpack and runoff decline (CSIRO & Bureau of Meteorology, 2024; Bender et al., 2022,
Zheng et al., 2024).

Part C established the governance, legal and ethical foundations for reform. Section 11 demonstrated
the fundamental asymmetry of irreversibility: water allocations can be readjusted, but species
extinctions and ecosystem collapse cannot be undone. This asymmetry, reinforced by Australia’s
national extinction crisis and the precautionary principle, demands that ecological outcomes be
weighted more heavily where trade-offs are contested. Section 12 mapped the interlocking legal
architecture of the Deed, the NSW Snowy Water Licence, and the Snowy Hydro Corporatisation Act
1997 (NSW), identifying specific provisions that will bind the Licence to superseded Deed provisions
unless amended in parallel. Section 13 proposed a comprehensive governance accountability
framework, including a dedicated Snowy River Environmental Flows Commissioner for independent
oversight (Rec 55) and assignment of clear outcome accountability for flow targets to the CEWH (Rec
56) — separating the “watchdog” from the “doer” to eliminate the current diffusion of responsibility.

The current SWIOID review (reporting June 2026) presents an unprecedented opportunity to address
the structural legal barriers that have constrained environmental recovery for over two decades.
However, the Panel must recognise that SWIOID reform in isolation will leave the Licence legally
bound to superseded provisions under Clauses 4.1, 4.2, and 10.5, while Section 23(3) of the Act
would continue mandating that the Licence give effect to the original intergovernmental agreement.
The legal inconsistency can only be resolved through coordinated amendment of all three instruments,
requiring NSW parliamentary action to modify the statutory “give effect to” requirement and the
prohibition on restructuring environmental flows. The Review must therefore develop a comprehensive
reform strategy addressing all three levels of the legal hierarchy simultaneously.
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Our recommendations are grounded in peer-reviewed scientific literature spanning both river systems.
Most of the key environmental actions and governance reforms are modest when set against the
continually escalating cost of Snowy 2.0, yet these measures can deliver disproportionate, long-
lasting improvements in river health. We urge the Independent Review Panel to adopt reforms
addressing the following priorities:

e Establish SMART environmental objectives with adequate water allocations (87 GL annually
by 2030 for the Murrumbidgee; a minimum of 294 GL/year for the Snowy by 2030, converting
targets from discretionary maximums to enforceable licence minima backed by high-reliability
water entitlements) and release infrastructure capable of delivering ecologically significant
flows (up to 5 GL/day), including removal of the Mowamba Weir from the Snowy headwaters.

¢ Reverse the extinction trajectory of native fish populations through species-specific flow
targets tied to life-cycle requirements, including Australian bass migration flows exceeding
10,370 ML/day and fish passage assessment at Pinch Falls, with annual monitoring aligned to
Flow-MER program protocols (Raadik & Lintermans, 2022; Koehn & Harrington, 2006).

¢ Close the cross-border biodiversity protection gap by recommending Victoria lodge a
nomination to list the lower Snowy River aquatic ecological community under the FFG Act by
30 June 2027, ensuring community-level legal recognition extends to the Victorian reaches
where Deed-governed flows ultimately arrive.

¢ Embed meaningful First Nations engagement through a First Nations-led drafting process for a
dedicated Deed chapter on Traditional Owner rights, cultural values and knowledge systems
(Rec 48), with Free, Prior and Informed Consent (Rec 49), formal governance representation
(Rec 50), and cultural flow provisions as determined by Traditional Owners through their own
governance processes (O’Donnell et al., 2023; Williams et al., 2019).

¢ Enable adaptive, climate-responsive management with specific triggers, mandatory review
cycles (10-yearly for the Murrumbidgee aligned with Basin Plan review; 5-yearly recalibration
for the Snowy), bushfire response protocols, climate refugia protection, and explicit
safeguards ensuring environmental flow obligations have legal priority over Snowy 2.0 energy
generation demands.

e Establish a dual accountability framework: a dedicated Snowy River Environmental Flows
Commissioner with independent oversight, audit and enforcement authority reporting to
Parliament (Rec 55); and assignment of clear outcome accountability for meeting flow targets
to the CEWH (Rec 56) — separating regulatory and operational functions to end the current
vacuum where Snowy Hydro releases water but disclaims responsibility for meeting targets.

¢ Include the ACT as a formal Deed party by 2027 and Victoria as a formal party to Snowy River
governance, with independent annual compliance audits, real-time public reporting
dashboards, and enforceable penalties for non-compliance.

¢ Implement McGuire and Pittock’s (2025) eight governance recommendations: enforceable
targets, flow protection from extraction, flexible adaptive delivery, flow response monitoring,
independent scientific oversight, regular public reporting, user-pays funding for environmental
monitoring, and meaningful First Nations participation.

e Pursue coordinated ‘consequential’ reform across the Deed, NSW Snowy Water Licence, and
Snowy Hydro Corporatisation Act to ensure environmental objectives become enforceable
legal duties with clear compliance powers and public reporting — not aspirational targets that
remain unimplementable due to statutory constraints in unreformed parallel instruments.

By embedding legally enforceable, climate-ready and transparently audited flow, biodiversity and
governance obligations in the Deed (and the relevant licence, planning and legislative instruments), the
Panel can convert long-standing policy intent into measurable recovery for both the Upper
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Murrumbidgee and the Snowy River. The asymmetry of irreversibility demands decisive action:

continued under-delivery locks in permanent ecological loss, while stronger flows are adjustable and

increasingly modest in a system where a growing share of generation capacity is pumped hydro that
recirculates water.

After two decades of unmet environmental
objectives, this Review is the moment to finally
reset the settings, hardwire accountability,
and deliver an enduring legacy of recovery for
the Snowy and Murrumbidgee Rivers and the
communities that depend on them.

East Gippsland Conservation Management Network Inc.

76



Bibliography

ANZECC, & ARMCANLZ. (2000). Australian and New Zealand guidelines for fresh and marine water
quality (National Water Quality Management Strategy, Paper No. 4).
https://www.waterquality.gov.au/anz-guidelines/resources/previous-guidelines/anzecc-armcanz-
2000

Allan, C., & Watts, R. J. (2018). Revealing adaptive management of environmental flows.
Environmental Management, 61(3), 520-533.

Raadik, T. A., & Lintermans, M. (2022). Pest fish surveillance for Snowy 2.0: Mid to upper
Murrumbidgee and Lake Eucumbene catchments (Published client report for Snowy Hydro Ltd). Arthur
Rylah Institute for Environmental Research, Department of Environment, Land, Water and Planning.

Arthur Rylah Institute for Environmental Research. (2025). Lower Snowy River monitoring and
assessment: Program description. https://www.ari.vic.gov.au/research/rivers-and-estuaries/lower-
showy-river-monitoring-and-assessment

Arrow, K. J., & Fisher, A. C. (1974). Environmental preservation, uncertainty, and irreversibility. The
Quarterly Journal of Economics, 88(2), 312-319. https://ideas.repec.org/p/oec/envaaa/97-en.html

Atkinson, G., & Mourato, S. (2015). Cost-benefit analysis and the environment (OECD Environment
Working Paper No. 97). OECD Publishing.

Australian Broadcasting Corporation. (2024, September 5). Snowy 2.0 more resilient to climate
change but faces snow decline, hydrologist says. https://www.abc.net.au/news/2024-09-05/snowy-
hydro-says-long-droughts-could-threaten-energy-project/104307944

Backhouse, G., Jackson, J., & O’Connor, J. (2008). National recovery plan for the Australian grayling
Prototroctes maraena. Department of Sustainability and Environment

Baldwin, D. S., & Kleeman, K. (2025). Long-term impacts of the ‘Black Summer’ bushfires on water
quality and constituent loads in the catchment of a large water-storage reservoir. Marine and
Freshwater Research, 76(17), MF25110, 1-17. https://doi.org/10.1071/MF25110

Baruch, E., et al. (2024). Mimicking functional elements of the natural flow regime promotes native fish
recovery in a regulated river. Ecological Applications, 34( (6), e3013.

Bender |, Pittock J, and Roberts J. (2022). Snowy River environmental flows post-2002: Lessons to be
learnt. Marine and Freshwater Research, 73(4), 454-468.
https://connectsci.au/mf/article/73/4/454/60921/Snowy-River-environmental-flows-post-2002-
lessons

Bishop, R. C. (1978). Endangered species and uncertainty: The economics of a safe minimum
standard. American Journal of Agricultural Economics, 60(1), 10-18.

Boland, A.-M., Cummins, T., Flanagan-Smith, C., Larsen, C., & Schwarzman, R. (2024).
Challenges and adaptation opportunities for the Murray-Darling Basin in response to climate change:

77
East Gippsland Conservation Management Network Inc.


https://www.waterquality.gov.au/anz-guidelines/resources/previous-guidelines/anzecc-armcanz-2000
https://www.waterquality.gov.au/anz-guidelines/resources/previous-guidelines/anzecc-armcanz-2000
https://www.ari.vic.gov.au/research/rivers-and-estuaries/lower-snowy-river-monitoring-and-assessment
https://www.ari.vic.gov.au/research/rivers-and-estuaries/lower-snowy-river-monitoring-and-assessment
https://ideas.repec.org/p/oec/envaaa/97-en.html
https://www.abc.net.au/news/2024-09-05/snowy-hydro-says-long-droughts-could-threaten-energy-project/104307944
https://www.abc.net.au/news/2024-09-05/snowy-hydro-says-long-droughts-could-threaten-energy-project/104307944
https://doi.org/10.1071/MF25110
https://connectsci.au/mf/article/73/4/454/60921/Snowy-River-environmental-flows-post-2002-lessons
https://connectsci.au/mf/article/73/4/454/60921/Snowy-River-environmental-flows-post-2002-lessons

Industry development & adjustment (Murray-Darling Basin Essay #8). in J. C. Radcliffe & T. G. Flapper
(Eds.), A thriving Murray-Darling Basin in 50 years: Actions in the face of climate change. Australian
Academy of Technological Sciences and Engineering. https://doi.org/10.60902/sw8q-3e97

Bradford MJ, Korman J, Sneep J. (2023) Adaptive Management of Flows in a Regulated River: Flow-
ecology Relationships Revealed by a 26-year, Five-treatment Flow Experiment. Environmental
Management, 71(2), 439-450.

Bunn, S. E., & Arthington, A. H. (2002). Basic principles and ecological consequences of altered flow
regimes for aquatic biodiversity. Environmental Management, 30(4), 492-507.

Bureau of Meteorology, & CSIRO. (2022). State of the climate 2022. Australian Government.
https://www.csiro.au/en/research/environmental-impacts/climate-change/state-of-the-climate

Byrne, M. P., & Wrigley, T. (2021). Snowy 2.0 and pumped hydro in Australia: Climate and water
security risks. Pumped Hydro Energy Storage in the Global Energy Transition. Springer.

Cheesman, J., & Wheeler, S. (2012) FINAL REPORT JUNE 2012 Survey of water entitlement sellers
under the Restoring the Balance in the Murray-Darling Basin Program. prepared for the Department of
Sustainability, Environment, Water, Population and Communities, Australian Government.
https://webarchive.nla.gov.au/awa/20160106215505/http://www.environment.gov.au/resource/surv
ey-water-entitlement-sellers-under-restoring-balance-murray-darling-basin-program

Ciriacy-Wantrup, S. V. (1952). Resource conservation: Economics and policies. University of
California Press.

Coalition of Aboriginal and Torres Strait Islander Peak Organisations & Australian Governments.
(2020). National Agreement on Closing the Gap. https://www.closingthegap.gov.au

Council of Australian Governments. (2004, June 25). Intergovernmental Agreement on a National
Water Initiative.
https://www.dcceew.gov.au/sites/default/files/sitecollectiondocuments/water/Intergovernmental-
Agreement-on-a-national-water-initiative.pdf

CSIRO & Bureau of Meteorology. (2024). State of the Climate 2024. Australian Government.
https://www.csiro.au/en/research/environmental-impacts/climate-change/state-of-the-climate

Dasgupta, P. (2021). The economics of biodiversity: The Dasgupta Review. HM Treasury

Davies, P., Cook, B., Rutherford, K., & Walshe, T. (2004). Managing high in-stream temperatures using
riparian vegetation: River and riparian land management technical guideline No. 5. Land & Water
Australia. https://library.dbca.wa.gov.au/FullTextFiles/070627.pdf

Davis, J., Pavlova, A., Thompson, R., & Sunnucks, P. (2013). Evolutionary refugia and ecological
refuges: Key concepts for conserving Australian arid zone freshwater biodiversity under climate
change. Global Change Biology, 19(8), 1970-1984. https://doi.org/10.1111/gcb.12203

Deadly Story. (n.d.). Gunai/Kurnai People. Deadly Story. https://deadlystory.com

Department of Agriculture, Water and the Environment. (2020). Conservation advice for the River-flat
eucalypt forest on coastal floodplains of southern New South Wales and eastern Victoria (Approved 6

78
East Gippsland Conservation Management Network Inc.


https://doi.org/10.60902/sw8q-3e97
https://www.csiro.au/en/research/environmental-impacts/climate-change/state-of-the-climate
https://webarchive.nla.gov.au/awa/20160106215505/http:/www.environment.gov.au/resource/survey-water-entitlement-sellers-under-restoring-balance-murray-darling-basin-program
https://webarchive.nla.gov.au/awa/20160106215505/http:/www.environment.gov.au/resource/survey-water-entitlement-sellers-under-restoring-balance-murray-darling-basin-program
https://www.closingthegap.gov.au/
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.csiro.au/en/research/environmental-impacts/climate-change/state-of-the-climate
https://library.dbca.wa.gov.au/FullTextFiles/070627.pdf
https://doi.org/10.1111/gcb.12203
https://deadlystory.com/

December 2020). Australian Government. http://egcmn.org.au/wp-
content/uploads/2025/10/Conservation-Advice-for-the-River-flat-eucalypt-forest-on-coastal-
floodplains-of-southern-New-South-Wales-and-eastern-Victoria.pdf

Department of Climate Change, Energy, the Environment and Water. (2025). Snowy Water Inquiry
Outcomes Implementation Deed: Review Issues Analysis. Australian Government.

Department of Climate Change, Energy, the Environment and Water. (2021). Conservation advice for
Prototroctes maraena (Australian grayling). Australian Government.
(Conservation advice notes Snowy catchment / Snowy River surveys and detections.)

Department of Climate Change, Energy, the Environment and Water (2023a), Conservation Advice for
Galaxias mcdowalli (McDowall’s galaxias), Canberra
https://www.environment.gov.au/biodiversity/threatened/species/pubs/87177-conservation-advice-

25032023.pdf

Department of Climate Change, Energy, the Environment and Water (2023b). Conservation Advice
for Galaxias sp. nov. 'Yalmy' (Yalmy galaxias). Canberra:

DCCEEW http://www.environment.gov.au/biodiversity/threatened/species/pubs/90731-
conservation-advice-25032023.pdf. In effect under the EPBC Act from 25-Mar-2023.

Department of Climate Change, Energy, the Environment and Water (2023c). Conservation Advice
for Euastacus diversus (Orbost spiny crayfish). Canberra:

DCCEEW. http://www.environment.gov.au/biodiversity/threatened/species/pubs/66782-
conservation-advice-15112023.pdf. In effect under the EPBC Act from 15-Nov-2023.

Department of Climate Change, Energy, the Environment and Water (NSW) (2024). Impacts of
bushfires on freshwater ecosystems and potential water management options: A literature review.
NSW Government.
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/1059/1/Impacts%200f%20bushfires%200n%20fres

hwater%20ecosystems%20and%20potential%20water%20management%200ptions%20-
%20a%20literature%20review.pdf

Department of Climate Change, Energy, the Environment and Water. (2025, February). Review of the
Snowy Water Initiative Outcomes Implementation Deed: Review issues analysis. Australian
Government. https://www.dcceew.gov.au/sites/default/files/documents/snowy-water-initiative-
outcomes-implementation-deed-review-issues-analysis.pdf

Department of Energy, Environment and Climate Action (Victoria). (2022). Water is Life: Traditional
Owner Access to Water Roadmap. Victorian Government. https://www.water.vic.gov.au

Department of Energy, Environment and Climate Action (Victoria). (2023). Flora and Fauna Guarantee
Act 1988: Potentially Threatening Processes List (May 2023). Victorian Government.
https://www.environment.vic.gov.au/__data/assets/pdf_file/0029/634682/FFG-Processes-List-May-

2023.pdf

Department of Energy, Environment and Climate Action (Victoria). (2023a). Action Statement Alpine
Spiny Crayfish (Euastacus crassus) Taxon ID 1634, Victorian Government. https://bio-prd-naturekit-
public-data.s3.ap-southeast-2.amazonaws.com/actionstmts/Alpine_Spiny_Crayfish_AS_1634.pdf

Department of Energy, Environment and Climate Action (Victoria). (2024). Flora and Fauna Guarantee
Act 1988: Threatened List (February 2024). Victorian Government.

79
East Gippsland Conservation Management Network Inc.


http://egcmn.org.au/wp-content/uploads/2025/10/Conservation-Advice-for-the-River-flat-eucalypt-forest-on-coastal-floodplains-of-southern-New-South-Wales-and-eastern-Victoria.pdf
http://egcmn.org.au/wp-content/uploads/2025/10/Conservation-Advice-for-the-River-flat-eucalypt-forest-on-coastal-floodplains-of-southern-New-South-Wales-and-eastern-Victoria.pdf
http://egcmn.org.au/wp-content/uploads/2025/10/Conservation-Advice-for-the-River-flat-eucalypt-forest-on-coastal-floodplains-of-southern-New-South-Wales-and-eastern-Victoria.pdf
https://www.environment.gov.au/biodiversity/threatened/species/pubs/87177-conservation-advice-25032023.pdf
https://www.environment.gov.au/biodiversity/threatened/species/pubs/87177-conservation-advice-25032023.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/90731-conservation-advice-25032023.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/90731-conservation-advice-25032023.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/66782-conservation-advice-15112023.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/66782-conservation-advice-15112023.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/1059/1/Impacts%20of%20bushfires%20on%20freshwater%20ecosystems%20and%20potential%20water%20management%20options%20-%20a%20literature%20review.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/1059/1/Impacts%20of%20bushfires%20on%20freshwater%20ecosystems%20and%20potential%20water%20management%20options%20-%20a%20literature%20review.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/1059/1/Impacts%20of%20bushfires%20on%20freshwater%20ecosystems%20and%20potential%20water%20management%20options%20-%20a%20literature%20review.pdf
https://www.dcceew.gov.au/sites/default/files/documents/snowy-water-initiative-outcomes-implementation-deed-review-issues-analysis.pdf
https://www.dcceew.gov.au/sites/default/files/documents/snowy-water-initiative-outcomes-implementation-deed-review-issues-analysis.pdf
https://www.water.vic.gov.au/
https://www.environment.vic.gov.au/__data/assets/pdf_file/0029/634682/FFG-Processes-List-May-2023.pdf
https://www.environment.vic.gov.au/__data/assets/pdf_file/0029/634682/FFG-Processes-List-May-2023.pdf
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/actionstmts/Alpine_Spiny_Crayfish_AS_1634.pdf
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/actionstmts/Alpine_Spiny_Crayfish_AS_1634.pdf

https://www.environment.vic.gov.au/__data/assets/pdf_file/0036/698571/FFG_Threatened_List_Fe
bruary 2024.pdf

Department of Energy, Environment and Climate Action (Victoria) (2024a). Orbost Spiny Crayfish
Species Forecast Report - Taxon ID: 1635, Strategic Management Prospects v4.0 Species Forecast
Report created on 01 February, 2024 https://bio-prd-naturekit-public-data.s3.ap-southeast-
2.amazonaws.com/forecast/1635_0Orbost_Spiny_Crayfish_SpeciesReport.html

Department of Energy, Environment and Climate Action. (2024b). Victoria’s Climate Science Report
2024. Victorian Government https://nla.gov.au/nla.obj-3502328464/view

Department of Energy, Environment and Climate Action (Victoria ) (2025). Australian Grayling Action
Statement (AS 4686). Victorian Government. https://bio-prd-naturekit-public-data.s3.ap-southeast-
2.amazonaws.com/actionstmts/Australian_Grayling AS_4686.pdf

Department of Energy, Environment and Climate Action. (2025a). Guidelines for assessing the impact
of climate change on water availability in Victoria (2025). Victorian Government.
https://www.water.vic.gov.au/__data/assets/pdf_file/0027/663327/Guidelines-for-assessing-
climate-change-impact-on-water-availability-in-Victoria-2025.pdf

Department of Energy, Environment and Climate Action (Victoria). (2026). NatureKit Online portal
https://maps2.biodiversity.vic.gov.au/Html5viewer/index.html?viewer=NatureKit

Department of Environment, Land, Water and Planning. (2021, June 9). Threatened species
assessment: Cox’s gudgeon (Gobiomorphus coxii) (Taxon ID 5051). Victorian Government.
https://bio-prd-naturekit-public-data.s3.ap-southeast-
2.amazonaws.com/species_assessments/Gobiomorphus_coxii_5051.pdf

Department of Primary Industries (DPI), (2012) Endangered Ecological Community of the Snowy River
Catchment in NSW; PUB12/71, Fisheries Ecosystems Unit, Port Stephens Fisheries Institute.
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-
community-of-the-snowy-river-catchment-in-NSW.pdf

Department of Transport and Planning (Vic). (2026, January 15). Waterways planning. State
Government of Victoria. https://www.planning.vic.gov.au/guides-and-resources/strategies-and-
initiatives/waterways-planning

DilLuca, A., Evans, J. P., & Ji, F. (2018). Australian snowpack in the NARCLIM ensemble: Evaluation,
bias correction and future projections. Climate Dynamics, 51, 1-20. https://doi.org/10.1007/s00382-
017-3946-9

East Gippsland Catchment Management Authority. (2024). Bushfire Recovery.
https://egcma.com.au/what-we-do/bushfire-recovery/

East Gippsland Catchment Management Authority. (2025, February 14). Saving native
species in the South East Coastal Ranges. https://egcma.com.au/2025/02/14/saving-native-species-
in-the-south-east-coastal-ranges/

East Gippsland Regional Catchment Strategy. (2024). Climate Change.
https://eastgippsland.rcs.vic.gov.au/climate-change/

80
East Gippsland Conservation Management Network Inc.


https://www.environment.vic.gov.au/__data/assets/pdf_file/0036/698571/FFG_Threatened_List_February_2024.pdf
https://www.environment.vic.gov.au/__data/assets/pdf_file/0036/698571/FFG_Threatened_List_February_2024.pdf
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/forecast/1635_Orbost_Spiny_Crayfish_SpeciesReport.html
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/forecast/1635_Orbost_Spiny_Crayfish_SpeciesReport.html
https://nla.gov.au/nla.obj-3502328464/view
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/actionstmts/Australian_Grayling_AS_4686.pdf
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/actionstmts/Australian_Grayling_AS_4686.pdf
https://www.water.vic.gov.au/__data/assets/pdf_file/0027/663327/Guidelines-for-assessing-climate-change-impact-on-water-availability-in-Victoria-2025.pdf
https://www.water.vic.gov.au/__data/assets/pdf_file/0027/663327/Guidelines-for-assessing-climate-change-impact-on-water-availability-in-Victoria-2025.pdf
https://maps2.biodiversity.vic.gov.au/Html5viewer/index.html?viewer=NatureKit
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/species_assessments/Gobiomorphus_coxii_5051.pdf
https://bio-prd-naturekit-public-data.s3.ap-southeast-2.amazonaws.com/species_assessments/Gobiomorphus_coxii_5051.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-community-of-the-snowy-river-catchment-in-NSW.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-community-of-the-snowy-river-catchment-in-NSW.pdf
https://www.planning.vic.gov.au/guides-and-resources/strategies-and-initiatives/waterways-planning
https://www.planning.vic.gov.au/guides-and-resources/strategies-and-initiatives/waterways-planning
https://doi.org/10.1007/s00382-017-3946-9
https://doi.org/10.1007/s00382-017-3946-9
https://egcma.com.au/what-we-do/bushfire-recovery/
https://egcma.com.au/2025/02/14/saving-native-species-in-the-south-east-coastal-ranges/
https://egcma.com.au/2025/02/14/saving-native-species-in-the-south-east-coastal-ranges/
https://eastgippsland.rcs.vic.gov.au/climate-change/

Ellison, J. C., et al. (2019). Real-time river monitoring supports community management of low-flow
periods. Journal of Hydrology, 572, 839-850.
https://www.sciencedirect.com/science/article/abs/pii/S0022169419302367

Espa, P., Batalla, R. J., Brignoli, M. L., Crosa, G., Gentili, G., & Quadroni, S. (2019). Tackling reservoir
siltation by controlled sediment flushing: Impact on downstream fauna and related management
issues. PLOS ONE, 14(6), e0218822.

Faulks, L. K., Gilligan, D. M., & Beheregaray, L. B. (2010). Evolution and maintenance of divergent
lineages in an endangered freshwater fish, Macquaria australasica. Conservation Genetics, 11, 921-
934. https://link.springer.com/article/10.1007/s10592-009-9936-7

Flood, J. (1980). The Moth Hunters: Aboriginal Prehistory of the Australian Alps. Australian Institute of
Aboriginal Studies.

Flood, J. (1996). Moth hunters of the Australian Capital Territory: Aboriginal traditional life in the
Canberraregion. J.M. Flood

Gawne, B., & Thompson, R. (2023). Adaptive water management in response to climate change: The
case of the southern Murray-Darling Basin. Australasian Journal of Water Resources, 27(2), 271-288.

Gippsland Environment Group. (2017). Submission to Independent Review Panel: Snowy Hydro’s
proposed Snowy 2.0 project (EPBC 2017/8027). Gippsland Environment Group.
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-07/SWL-review-round-1-Gippsland-
Environment-Group.pdf

Grafton, R. Q., Pittock, J., Williams, J., Jiang, Q., Possingham, H., & Quiggin, J. (2014). Water planning
and hydro-climatic change in the Murray-Darling Basin, Australia. Ambio, 43(8), 1082-1092.
https://doi.org/10.1007/s13280-014-0495-x

Grafton, R. Q., & Wheeler, S. A. (2018). Economics of water recovery in the Murray-Darling Basin,
Australia. Annual Reviews of Resource Economics, Annual Reviews, vol. 10(1), pages 487-510,
October. https://ideas.repec.org/a/anr/reseco/v10y2018p487-510.html

Grose, M. R,, & Hennessy, K. (2024, June 11). Climate concerns: Trends in Australian snow. CSIRO.
https://www.csiro.au/en/news/All/Articles/2024/June/snow-trends-Australia

Gunaikurnai Land and Waters Aboriginal Corporation (GLAWAC) (2015), Whole-of-Country Plan,
https://gunaikurnai.org/wp-content/uploads/2021/07/Gunaikurnai-Whole-of-Country-Plan-

ONLINE.pdf

Guo, D., Lintern, A., Sargent, R., Plum, C., Sun, L., Western, A., Huxley, A., Holper, P., Hagan, J., &
Wilson, P. (2023). Victorian Water Quality Analysis 2022. Department of Environment, Land, Water
and Planning - State Government of Victoria. https://www.water.vic.gov.au/our-programs/water-
monitoring-and-reporting/water-quality-trends

Haeusler, T., & Bevitt, R. (2007) Hydraulic modelling of a fish barrier - Pinch Falls, Snowy River,
Coooma, N.S.W. : NSW Dept. of Water & Energy.

81
East Gippsland Conservation Management Network Inc.


https://www.sciencedirect.com/science/article/abs/pii/S0022169419302367
https://link.springer.com/article/10.1007/s10592-009-9936-7
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-07/SWL-review-round-1-Gippsland-Environment-Group.pdf
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-07/SWL-review-round-1-Gippsland-Environment-Group.pdf
https://doi.org/10.1007/s13280-014-0495-x
https://ideas.repec.org/a/anr/reseco/v10y2018p487-510.html
https://www.csiro.au/en/news/All/Articles/2024/June/snow-trends-Australia
https://gunaikurnai.org/wp-content/uploads/2021/07/Gunaikurnai-Whole-of-Country-Plan-ONLINE.pdf
https://gunaikurnai.org/wp-content/uploads/2021/07/Gunaikurnai-Whole-of-Country-Plan-ONLINE.pdf
https://www.water.vic.gov.au/our-programs/water-monitoring-and-reporting/water-quality-trends
https://www.water.vic.gov.au/our-programs/water-monitoring-and-reporting/water-quality-trends

Hatton MacDonald, D., Bark, R. H., & Coggan, A. (2014). Is ecosystem service research used by
decision-makers? A case study of the Murray-Darling Basin, Australia. Landscape Ecology, 29(8),
1447-1460. https://doi.org/10.1007/s10980-014-0021-3

Hennessy, K., Whetton, P., Walsh, K., Smith, I., Bathols, J., Hutchinson, M., & Sharples, J. (2008).
Climate change effects on snow conditions in mainland Australia and adaptation at ski resorts through
snowmaking. Climate Research, 35(3), 255-270. https://doi.org/10.3354/cr00706

Hospital Products Ltd v United States Surgical Corporation (1984) 156 CLR 41 (AustL.).

Humphries, P., King, A. J., & Koehn, J. D. (1999). Fish, flows and flood plains: Links between freshwater
fishes and their environment in the Murray-Darling River system. Environmental Biology of Fishes, 56,
129-151.

Hartwig, L. D., Jackson, S., Markham, F., & Osborne, N. (2022). Water colonialism and Indigenous
water justice in south-eastern Australia. International Journal of Water Resources Development,
38(1), 30-63. https://doi.org/10.1080/07900627.2020.1868980

Independent Expert Panel. (2019). Murray-Darling Basin Constraints Modelling: Independent Expert
Panel Report. Victorian Government.

Independent Review Panel. (2025). Independent Review of the Snowy Water Inquiry Outcomes
Implementation Deed: Issues Consultation Report. Dr Wendy Craik AM, Terry Bailey, & David Swift
AM.

Inspector-General of Water Compliance. (2023). Annual report 2022-23. Australian Government.
https://www.igwc.gov.au/sites/default/files/2023-10/annual-report-2022-23.pdf

IPCC. (2021). Climate change 2021: The physical science basis. Contribution of Working Group | to
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge
University Press. https://www.ipcc.ch/report/ar6/wg1/

Intergovernmental Panel on Climate Change. (2022). Climate change 2022: Impacts, adaptation and
vulnerability. Contribution of Working Group Il to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge University Press.
https://www.ipcc.ch/report/ar6/wg2/

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. (2019). Global
assessment report on biodiversity and ecosystem services. IPBES.
https://zenodo.org/records/3553579

Johnson, M. F., Albertson, L. K., Algar, A. C., Dugdale, S. J., et al. (2024). Rising water temperature in
rivers: Ecological impacts and future resilience. WIREs Water, 11, e1724.
https://doi.org/10.1002/wat2.1724

Koehn, J. D., & Harrington, D. J. (2006). Environmental conditions and timing for the spawning of
Murray cod (Maccullochella peelii) and the endangered trout cod (M. macquariensis) in southeastern
Australianrivers. River Research and Applications, 22(3), 327-342.

82
East Gippsland Conservation Management Network Inc.


https://doi.org/10.3354/cr00706
https://doi.org/10.1080/07900627.2020.1868980
https://www.igwc.gov.au/sites/default/files/2023-10/annual-report-2022-23.pdf
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg2/
https://zenodo.org/records/3553579
https://doi.org/10.1002/wat2.1724

Koster WM, Amtstaetter F, Dawson D, Coleman RA, Hale R. (2021) Environmental influences on the
juvenile migration of the threatened amphidromous Australian grayling (Prototroctes maraena). Marine
& Freshwater Research 72, 411-417. https://doi.org/10.1071/MF20039

Kuussaari, M., Bommarco, R., Heikkinen, R. K., Helm, A., Krauss, J., Lindborg, R., Ockinger, E., Partel,
M., Pino, J., Roda, F., Stefanescu, C., Teder, T., Zobel, M., & Steffan-Dewenter, |. (2009). Extinction
debt: A challenge for biodiversity conservation. Trends in Ecology & Evolution, 24(10), 564-571.
https://doi.org/10.1016/j.tree.2009.04.011

Lintermans, M., Freeman, R., Unmack, P. & Raadik, T. 2019. Gadopsis marmoratus. The
IUCN Red List of Threatened Species 2019: e.T123358463A12338277

Lintermans M, Geyle HM, Beatty S, Brown C, Ebner BC, Freeman R, Hammer MP, Humphreys

WEF, Kennard MJ, Kern P, Martin K, Morgan DL, Raadik TA, Unmack PJ, Wager R, Woinarski JCZ, Garnett
ST. (2020) Big trouble for little fish: identifying Australian freshwater fishes in imminent risk of
extinction. Pacific Conservation Biology 26, 365-377. https://doi.org/10.1071/PC19053

Lintermans, M. (2023). Fishes of the Murray-Darling Basin (2nd ed.). Australian River Restoration
Centre. Canberra

Lintermans, M., & Allan, H. (2024). Snowy 2.0 Stocky Galaxias monitoring at Tantangara Creek and
Sallys Flat Creek 2024. Consultancy report to NSW DPI (Fisheries). Fish Fondler Pty Ltd.

Lueders, M. B., McManamay, R. A,, Le Bouille, D., Garrett, K., Roush, L., Powers, S., Young, D., Bean,
P., Mayes, K., Smith, R., & Trungale, J. F. (2025). BBEST practices: Intentional efforts to identify elusive
flow-ecology thresholds. Ecological Indicators, 172,113311.
https://www.sciencedirect.com/science/article/pii/S1470160X25002420

Lyon, J. P., & O’Connor, J. P. (2008). Smoke on the water: Can riverine fish populations recover
following a catastrophic fire-related sediment slug? Austral Ecology, 33(6), 794-806.
https://doi.org/10.1111/j.1442-9993.2008.01851.x

Marshall, V. (2017). Overturning Aqua Nullius: Securing Aboriginal Water Rights. Aboriginal Studies
Press.

McGuire, A., & Pittock, J. (2025). Environmental flows in the upper Murrumbidgee River: Evaluating
flow delivery and governance to inform future environmental flow agreements. Marine and Freshwater
Research, 76, MF24286. https://doi.org/10.1071/MF24286

McManamay, R. A., Morrison, R. R,, Le Bouille, D., Ruddell, B. L., Lammers, R. B., & Dolloff, C. A.
(2022). Mapping hydrologic alteration and ecological consequences in stream reaches of the
conterminous United States. Scientific Data, 9, 450 https://www.nature.com/articles/s41597-022-
01566-1

Mejia, F. H., Ouellet, V., Briggs, M. A., Carlson, S. M., Casas-Mulet, R., Chapman, M., Collins, M. J,,
Dugdale, S. J., Ebersole, J. L., Frechette, D. M., Fullerton, A. H., Gillis, C., Johnson, Z., Kelleher, C.,
Kurylyk, B. L., Lave, R., Letcher, B., Myrvold, K. M., Nadeau, T., ... Torgersen, C. E. (2023). Closing the
gap between science and management of cold-water refuges in rivers and streams. Global Change
Biology, 29(19), 5482-5508. https://doi.org/10.1111/gcb.16844

Morrongiello, J. R., Beatty, S. J., Bennett, J. C., Crook, D. A,, Ikedife, D. N. E. N., Kennard, M. J., Kerezsy,
A., Lintermans, M., McNeil, D. G., Pusey, B. J., & Rayner, T. S. (2011). Climate change and its

83
East Gippsland Conservation Management Network Inc.


https://doi.org/10.1071/MF20039
https://doi.org/10.1016/j.tree.2009.04.011
https://www.researchgate.net/profile/Tarmo-Raadik/publication/340661919_Gadopsis_marmoratus_River_Blackfish_The_IUCN_Red_List_of_Threatened_Species_2019/links/5e979219a6fdcca7891c2235/Gadopsis-marmoratus-River-Blackfish-The-IUCN-Red-List-of-Threatened-Species-2019.pdf?origin=publication_detail&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uRG93bmxvYWQiLCJwcmV2aW91c1BhZ2UiOiJwdWJsaWNhdGlvbiJ9fQ
https://doi.org/10.1071/PC19053
https://www.sciencedirect.com/science/article/pii/S1470160X25002420
https://doi.org/10.1111/j.1442-9993.2008.01851.x
https://doi.org/10.1071/MF24286
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1
https://www.nature.com/articles/s41597-022-01566-1

implications for Australia’s freshwater fish. Marine and Freshwater Research, 62, 1082-1098
https://connectsci.au/mf/article/62/9/1082/59124/Climate-change-and-its-implications-for-
Australia

Murray-Darling Basin Authority. (2011). Blackwater [Fact sheet]. Murray—Darling Basin Authority.
Murray-Darling Basin Authority. (2012). Murray-Darling Basin Plan 2012. Commonwealth of Australia.

Murray Darling Basin Authority (2026) 2026 Murray-Darling Basin Plan Review Discussion Paper,
Murray—Darling Basin Authority Canberra, 2026. CC BY 4.0

Murray Lower Darling Rivers Indigenous Nations (MLDRIN) (2010). The Echuca Declaration.
https://culturalflows.com.au

Murray Lower Darling Rivers Indigenous Nations (MLDRIN), Northern Basin Aboriginal Nations (NBAN),
& North Australian Indigenous Land and Sea Management Alliance (NAILSMA). (2017). Cultural flows:
A guide for First Nations (community guide).

Millennium Ecosystem Assessment. (2005). Ecosystems and Human Well-being: Synthesis. Island
Press, Washington, DC.

National Climate Change Adaptation Research Facility. (2013). Identifying climate refuges for
freshwater biodiversity across Australia. NCCARF & CoastAdapt Archive Library.
https://nccarf.edu.au/identifying-climate-refuges-freshwater-biodiversity-across-australia/

National Native Title Tribunal. (2010). Mullett v Victoria [2010] FCA 1144 (Native Title Hot Spots, Issue
34)

NSW Department of Climate Change, Energy, the Environment and Water. (2024). Snowy Advisory
Committee reports. NSW Government. https://www.environment.nsw.gov.au/topics/water/water-
for-the-environment/catchments/snowy-and-montane/snowy-advisory-committee

NSW Department of Climate Change, Energy, the Environment and Water. (2025, May 1). Snowy River
high-flow environmental releases begin in September (Media release).
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/2926/1/Media%20Release%20-
%20Snowy%20River%20high%20flow%20environmental%20releases%20begin%20in%20September%20-
%201%20May%202025.pdf

NSW Department of Climate Change, Energy, the Environment and Water (2025a), Snowy Advisory
Committee (Water for the environment), Sydney,
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-
and-montane/snowy-advisory-committee

NSW Department of Climate Change, Energy, the Environment and Water (2026), Annual
environmental water priorities in the Snowy and Snowy montane catchment 2025-26, Sydney,
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-
and-montane/snowy-and-montane-rivers-environmental-water-priorities-2025-26

NSW Department of Climate Change, Energy, the Environment and Water. (2025). NSW Aboriginal
Water Strategy. NSW Government. https://water.dpie.nsw.gov.au

84
East Gippsland Conservation Management Network Inc.


https://connectsci.au/mf/article/62/9/1082/59124/Climate-change-and-its-implications-for-Australia
https://connectsci.au/mf/article/62/9/1082/59124/Climate-change-and-its-implications-for-Australia
https://culturalflows.com.au/
https://nccarf.edu.au/identifying-climate-refuges-freshwater-biodiversity-across-australia/
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-advisory-committee
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-advisory-committee
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/2926/1/Media%20Release%20-%20Snowy%20River%20high%20flow%20environmental%20releases%20begin%20in%20September%20-%201%20May%202025.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/2926/1/Media%20Release%20-%20Snowy%20River%20high%20flow%20environmental%20releases%20begin%20in%20September%20-%201%20May%202025.pdf
https://publications.water.nsw.gov.au/watergroupjspui/bitstream/100/2926/1/Media%20Release%20-%20Snowy%20River%20high%20flow%20environmental%20releases%20begin%20in%20September%20-%201%20May%202025.pdf
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-advisory-committee?utm_source=chatgpt.com
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-advisory-committee?utm_source=chatgpt.com
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-environmental-water-priorities-2025-26?utm_source=chatgpt.com
https://www.environment.nsw.gov.au/topics/water/water-for-the-environment/catchments/snowy-and-montane/snowy-and-montane-rivers-environmental-water-priorities-2025-26?utm_source=chatgpt.com
https://water.dpie.nsw.gov.au/

NSW Department of Primary Industries. (2012). Endangered Ecological Community of the Snowy River
Catchment in NSW - Fact Sheet. NSW Government.
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-
community-of-the-snowy-river-catchment-in-NSW.pdf

NSW Department of Primary Industries (Water). (2018). Annual water operating plan: Snowy Scheme,
2017-2018. NSW Government.

NSW Department of Primary Industries (Water). (2019). Snowy Scheme annual water operating plans,
2015-16 to 2018-19. NSW Government.

NSW Department of Primary Industries. (2022). NSW population assessment summary—Trout Cod
(Maccullochella macquariensis). NSW DPI Fisheries Research.
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0014/1421024/Trout-Cod-summary-of-data-
and-population-trends-2022.pdf

NSW Fisheries Scientific Committee. (2011). Final determination: Aquatic Ecological Community in
the Natural Drainage System of the Catchment of the Snowy River - Endangered Ecological
Community. Established under Part 7A of the NSW Fisheries Management Act 1994.
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/636539/Snowy-River-EEC-Final-
Determination.pdf

NSW Fisheries Scientific Committee. (2008). River blackfish (Gadopsis marmoratus) in the Snowy
River catchment—Endangered Population listing: Final determination. NSW Department of Primary
Industries. https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/636501/FD40-river-

blackfish.pdf

NSW Scientific Committee. (2002). Alteration to the natural flow regimes of rivers, streams,
floodplains and wetlands (Key threatening process listing - final determination). NSW Government.
https://www.environment.nsw.gov.au/topics/animals-and-plants/threatened-species/nsw-
threatened-species-scientific-committee/determinations/final-determinations/2000-
2003/alteration-to-the-natural-flow-regimes-key-threatening-process-listing

O’Donnell, E., Kennedy, M., Garrick, D., Horne, A., & Woods, R. (2023). Cultural water and Indigenous
water science. Science, 381(6658), 619-621. https://doi.org/10.1126/science.adi0658

Organisation for Economic Co-operation and Development. (2015). Water resources allocation:
Sharing risks and opportunities. OECD Publishing.

Palmer MA, Lettenmaier DP, Poff NL, Postel SL, Richter B, Warner R. Climate change and river
ecosystems: protection and adaptation options. Environ Manage. 2009 Dec;44(6):1053-68. doi:
10.1007/s00267-009-9329-1.

Pindyck, R. S. (2006). Uncertainty in environmental economics (NBER Working Paper No. 12752).
National Bureau of Economic Research. https://ideas.repec.org/p/nbr/nberwo/12752.html

Organisation for Economic Co-operation and Development. (2015). OECD principles on water
governance. OECD Publishing.

Pittock, J. (2020). Snowy 2.0: The environmental implications. In A. Blakers & M. Stocks (Eds.),
Pumped Hydro Energy Storage. Australian National University.

85
East Gippsland Conservation Management Network Inc.


https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-community-of-the-snowy-river-catchment-in-NSW.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/635956/Endangered-ecological-community-of-the-snowy-river-catchment-in-NSW.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0014/1421024/Trout-Cod-summary-of-data-and-population-trends-2022.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0014/1421024/Trout-Cod-summary-of-data-and-population-trends-2022.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/636539/Snowy-River-EEC-Final-Determination.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/636539/Snowy-River-EEC-Final-Determination.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/636501/FD40-river-blackfish.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0003/636501/FD40-river-blackfish.pdf
https://www.environment.nsw.gov.au/topics/animals-and-plants/threatened-species/nsw-threatened-species-scientific-committee/determinations/final-determinations/2000-2003/alteration-to-the-natural-flow-regimes-key-threatening-process-listing
https://www.environment.nsw.gov.au/topics/animals-and-plants/threatened-species/nsw-threatened-species-scientific-committee/determinations/final-determinations/2000-2003/alteration-to-the-natural-flow-regimes-key-threatening-process-listing
https://www.environment.nsw.gov.au/topics/animals-and-plants/threatened-species/nsw-threatened-species-scientific-committee/determinations/final-determinations/2000-2003/alteration-to-the-natural-flow-regimes-key-threatening-process-listing
https://doi.org/10.1126/science.adi0658
https://ideas.repec.org/p/nbr/nberwo/12752.html

Poff, N. L., et al. (1997). The natural flow regime: A paradigm for river conservation and restoration.
BioScience, 47(11), 769-784.

Prosser, . P., Chiew, F. H. S., & Stafford Smith, M. (2021). Adapting water management to climate
change in the Murray-Darling Basin, Australia. Water, 13(18), 2504.
https://doi.org/10.3390/w13182504

Raadik, Tarmo. (2019). Galaxias mcdowalli, McDowall's Galaxias. The IUCN Red List of Threatened
Species 2019. .T122902356A123382131.. 10.2305/IUCN.UK.2019
https://www.researchgate.net/publication/340662386_Galaxias_mcdowalli_McDowall's_Galaxias_T
he_IUCN_Red_List_of_Threatened_Species_2019

Raadik, T.A. and Lintermans, M. (2022). Pest fish surveillance for Snowy 2.0: mid to upper
Murrumbidgee, and Lake Eucumbene catchments. Published client report for Snowy Hydro Ltd,
Cooma. Arthur Rylah Institute for Environmental Research, Department of Environment, Land, Water
and Planning, Heidelberg, Victoria

https://www.ari.vic.gov.au/__data/assets/pdf file/0027/638604/ARI-Client-Report-Pest-Fish-
Surveillance-for-Snowy-2-ARI-2022.pdf

Reinfelds, ., Williams, S., Russell, M., & Haeusler, T. (2013). Scaling environmental flow releases in
the Snowy River to unregulated snowmelt rivers of the Snowy Mountains (Report; ISBN
9781742565385). NSW Department of Primary Industries — Office of Water

Rowley, S. (2025, August). The single living entity concept in planning for waterways: A report on
planning and policy issues for the Concerned Waterways Alliance. Concerned Waterways Alliance.
https://concernedwaterwaysalliance.org/wp-content/uploads/2025/09/CWA-Single-Living-Entity-
Concept-in-Planning-for-Waterways-Report-2025.pdf

Rubenson, E. S., & Olden, J. D. (2017). Dynamism in the upstream invasion edge of a freshwater fish
exposes range boundary constraints. Freshwater Biology, 62(11), 1945-1957.
https://pubmed.ncbi.nlm.nih.gov/28528391/

Shelley, J. J., Raadik, T. A., & Lintermans, M. (2021, August). Summary of the 2019/20 bushfire impacts
on freshwater fish and emergency conservation response in south-eastern Australia (NESP
Threatened Species Recovery Hub Project 8.3.6 update report; Arthur Rylah Institute for
Environmental Research Technical Report Series No. 2021/330). Department of Environment, Land,
Water and Planning https://www.nespthreatenedspecies.edu.au/media/orffq2sy/8-3-6-201920-
bushfire-impacts-on-freshwater-fish-and-emergency-conservation-responses-report_v3.pdf

Silva, L. G. M., Doyle, K. E., Duffy, D., Humphries, P., Horta, A., & Baumgartner, L. J. (2020). Mortality
events resulting from Australia’s catastrophic fires threaten aquatic biota. Global Change Biology,
26(10), 5345-5350. https://doi.org/10.1111/gcb.15282

Snowy Hydro Limited. (2019, February). Snowy 2.0 overview (February 2019).
https://www.snowyhydro.com.au/wp-content/uploads/2019/03/Snowy2_OverviewFeb19.pdf

Snowy Hydro Limited. (2023) Snowy 2.0 Threatened Fish Management Plan — Revision A.
https://www.snowyhydro.com.au/wp-content/uploads/2025/03/Threatened-Fish-Management-

Plan.pdf

86
East Gippsland Conservation Management Network Inc.


https://doi.org/10.3390/w13182504
https://www.researchgate.net/publication/340662386_Galaxias_mcdowalli_McDowall's_Galaxias_The_IUCN_Red_List_of_Threatened_Species_2019
https://www.researchgate.net/publication/340662386_Galaxias_mcdowalli_McDowall's_Galaxias_The_IUCN_Red_List_of_Threatened_Species_2019
https://www.ari.vic.gov.au/__data/assets/pdf_file/0027/638604/ARI-Client-Report-Pest-Fish-Surveillance-for-Snowy-2-ARI-2022.pdf
https://www.ari.vic.gov.au/__data/assets/pdf_file/0027/638604/ARI-Client-Report-Pest-Fish-Surveillance-for-Snowy-2-ARI-2022.pdf
https://concernedwaterwaysalliance.org/wp-content/uploads/2025/09/CWA-Single-Living-Entity-Concept-in-Planning-for-Waterways-Report-2025.pdf
https://concernedwaterwaysalliance.org/wp-content/uploads/2025/09/CWA-Single-Living-Entity-Concept-in-Planning-for-Waterways-Report-2025.pdf
https://pubmed.ncbi.nlm.nih.gov/28528391/
https://www.nespthreatenedspecies.edu.au/media/orffq2sy/8-3-6-201920-bushfire-impacts-on-freshwater-fish-and-emergency-conservation-responses-report_v3.pdf
https://www.nespthreatenedspecies.edu.au/media/orffq2sy/8-3-6-201920-bushfire-impacts-on-freshwater-fish-and-emergency-conservation-responses-report_v3.pdf
https://doi.org/10.1111/gcb.15282
https://www.snowyhydro.com.au/wp-content/uploads/2019/03/Snowy2_OverviewFeb19.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2025/03/Threatened-Fish-Management-Plan.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2025/03/Threatened-Fish-Management-Plan.pdf

Snowy Hydro Limited. (2024). Biosecurity Risk Management Plan (30/9/2024).
https://www.snowyhydro.com.au/wp-content/uploads/2025/07/Biosecurity-Risk-MP-FINAL-ReVvA-

20240930.pdf

Snowy Hydro Limited. (2025a, April 9). 2025-26 water year Snowy River daily release targets
(Jindabyne Internet Environmental Flows 2025-2026). https://www.snowyhydro.com.au/wp-
content/uploads/2025/04/Jindabyne-Internet-Environmental-Flows-2025-2026.pdf

Snowy Hydro Limited. (2026, January). Snowy 2.0 overarching factsheet.
https://www.snowyhydro.com.au/wp-content/uploads/2026/01/Snowy-2.0-Overarching-
Factsheet_Digital-Ready.pdf

Snowy River Alliance Inc. (2011, 27 April). Supplementary submission to Inquiry into the Provisions of
the Water Act 2007 (Senate Legal & Constitutional Committee).

Snowy Scientific Committee. (2010). The adequacy of environmental releases to the upper
Murrumbidgee River (Report SSC_4; December 2010). Prepared for the Water Administration
Ministerial Corporation of New South Wales.

Snowy Water Inquiry Outcomes Implementation Deed. (2002). Agreement between the
Commonwealth of Australia, the State of New South Wales, and the State of Victoria.

Stoessel DJ, Morrongiello JR, Raadik TA, Lyon J, Fairbrother P. (2017) Is climate change driving
recruitment failure in Australian bass Macquaria novemaculeata in southern latitudes of the species
range?. Marine & Freshwater Research 69, 24-36. https://doi.org/10.1071/MF17173

Stoessel DJ, Morrongiello JR, Raadik TA, Lyon JP, Nicol MD. (2018) Determinants of year class strength
and growth of estuary perch Macquaria colonorum in a highly regulated system. Marine & Freshwater
Research 69,1663-1673. https://doi.org/10.1071/MF17367

Stoessel, D., Todd, C.R., Brown, T. et al. (2022) Assessing Outcomes of Environmental Flows for an
Estuary-Dependent Fish Species using a Novel Stochastic Population Model Approach. Estuaries and
Coasts 45, 2040-2058. https://doi.org/10.1007/s12237-022-01063-z

Threatened Species Scientific Committee. (2021). Conservation advice for Prototroctes maraena
(Australian grayling). http://www.environment.gov.au/biodiversity/threatened/species/pubs/26179-
conservation-advice-19102021.pdf

Tilman, D., May, R. M., Lehman, C. L., & Nowak, M. A. (1994). Habitat destruction and the extinction
debt. Nature, 371(6492), 65-66.

Tiller, C., Hill, A,, Collyer, A., & Bramwell, M. (2022, June). NRM values on East Gippsland Shire
Council managed lands; -Prioritisation plan: Site identification, values & threats assessment (Final
report). Ethos NRM Pty Ltd, prepared for East Gippsland Conservation Management Network.
https://egcmn.org.au/wp-content/uploads/2022/06/EGCMN_East_Gipplsand_Shire-

Natural Values_Report_final..pdf

Tims, A. R., & Saupe, E. E. (2023). Forecasting climate-driven habitat changes for Australian
freshwater fishes. Diversity and Distributions, 29(5), 641-653. https://doi.org/10.1111/ddi.13686

87
East Gippsland Conservation Management Network Inc.


https://www.snowyhydro.com.au/wp-content/uploads/2025/07/Biosecurity-Risk-MP-FINAL-RevA-20240930.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2025/07/Biosecurity-Risk-MP-FINAL-RevA-20240930.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2025/04/Jindabyne-Internet-Environmental-Flows-2025-2026.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2025/04/Jindabyne-Internet-Environmental-Flows-2025-2026.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2026/01/Snowy-2.0-Overarching-Factsheet_Digital-Ready.pdf
https://www.snowyhydro.com.au/wp-content/uploads/2026/01/Snowy-2.0-Overarching-Factsheet_Digital-Ready.pdf
https://doi.org/10.1071/MF17173
https://doi.org/10.1071/MF17367
https://doi.org/10.1007/s12237-022-01063-z
http://www.environment.gov.au/biodiversity/threatened/species/pubs/26179-conservation-advice-19102021.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/26179-conservation-advice-19102021.pdf
https://egcmn.org.au/wp-content/uploads/2022/06/EGCMN_East_Gipplsand_Shire-Natural_Values_Report_final..pdf
https://egcmn.org.au/wp-content/uploads/2022/06/EGCMN_East_Gipplsand_Shire-Natural_Values_Report_final..pdf

Tindale, N. B. (1974). Aboriginal Tribes of Australia: Their Terrain, Environmental Controls, Distribution,
Limits, and Proper Names. Australian National University Press.

Tonkin, Z. D., et al. (2019). Flow-mediated variation in population dynamics of silver perch (Bidyanus
bidyanus). Marine and Freshwater Research, 70(9), 1278-1289.

Traeger, C. P. (2014). On option values in environmental and resource economics. Resource and
Energy Economics, 37, 242-252. https://doi.org/10.1016/j.reseneeco.2014.03.001

United Nations. (1992). Rio Declaration on Environment and Development.
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcomp
act/A_CONF.151_26_Vol.l_Declaration.pdf

United Nations. (2007). United Nations Declaration on the Rights of Indigenous Peoples (Resolution
61/295).

Victorian Aboriginal Heritage Council. (2013). Decision of the Victorian Aboriginal Heritage Councilin
relation to an application by Bidwell-Maap Aboriginal Corporation. Victorian Government.

Victorian Fisheries Authority. (2021, June 1). Research aims at rejuvenating Australian bass
populations in the Snowy River

Victorian Fisheries Authority. (2024). Snowy basin: Inland angling guide. Victorian Fisheries Authority.
https://vfa.vic.gov.au/recreational-fishing/fishing-locations/inland-angling-guide/areas/snowy

Water Act 2007 (Cth) (Austl.).

WaterNSW. (2025). Rising river alert: Snowy River below Jindabyne Dam (Bulletin).
https://www.water.nsw.gov.au/news/rising-river-alert-snowy-river-below-jindabyne-dam-17-
september-2025

Williams, S., Connolly, D., & Williams, A. (2019). The recognition of cultural water requirements in the
montane rivers of the Snowy Mountains, Australia. Australasian Journal of Environmental
Management, 26(3), 255-272.

Webb, J. A., Watts, R. J.,, Allan, C., & Conallin, J. C. (2018). Adaptive management of
environmental flows. Environmental Management, 61(3), 339-346. https://doi.org/10.1007/s00267-
017-0981-6

Whittle, L. (2021). The benefits of carryover in the southern Murray-Darling Basin. Australian Bureau of
Agricultural and Resource Economics and Sciences (ABARES), Department of Agriculture, Fisheries
and Forestry.

Woinarski, J. C. Z., Burbidge, A. A., & Harrison, P. L. (2015). Ongoing unraveling of a continental fauna:
Decline and extinction of Australian mammals since European settlement. Proceedings of the
National Academy of Sciences, 112(15), 4531-4540. https://www.pnas.org/doi/10.1073/pnas.1417301112

Zampatti, B. P., & Leigh, S. J. (2013). Within-channel flows promote spawning and recruitment of
golden perch (Macquaria ambigua) in the River Murray, Australia. Marine and Freshwater Research,
64(7), 618-630.

88
East Gippsland Conservation Management Network Inc.


https://doi.org/10.1016/j.reseneeco.2014.03.001
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf
https://vfa.vic.gov.au/recreational-fishing/fishing-locations/inland-angling-guide/areas/snowy
https://www.water.nsw.gov.au/news/rising-river-alert-snowy-river-below-jindabyne-dam-17-september-2025
https://www.water.nsw.gov.au/news/rising-river-alert-snowy-river-below-jindabyne-dam-17-september-2025
https://doi.org/10.1007/s00267-017-0981-6
https://doi.org/10.1007/s00267-017-0981-6
https://www.pnas.org/doi/10.1073/pnas.1417301112

Zhang, L., Chiew, F., & Hatton, T. (2024). Hydroclimate of the Murray-Darling Basin. In J. C. Radcliffe &
T. G. Flapper (Eds.), A thriving Murray-Darling Basin in 50 years: Actions in the face of climate change
(Essay series). Australian Academy of Technological Sciences and Engineering.
https://www.atse.org.au/media/ydpd1vmb/mdb-essay-1-zhang.pdf

Zheng, H., et al. (2024). Projections of future streamflow for Australia informed by CMIP6 and previous
generations of global climate models. Journal of Hydrology, 636, 131286.
https://doi.org/10.1016/j.jhydrol.2024.131286

89
East Gippsland Conservation Management Network Inc.


https://www.atse.org.au/media/ydpd1vmb/mdb-essay-1-zhang.pdf
https://doi.org/10.1016/j.jhydrol.2024.131286

ANNEX A: Summary: Interlocking Amendment Requirements

The following table summarises the minimum amendment package required to enable ecologically
stronger outcomes through coordinated reform of the interlocking legal architecture governing the

Snowy Scheme.

SWIOID 2002

Acts.23(3)

Acts.26(2)

Licence Cl. 4.1

Licence Cl. 4.2

Licence CL.10.5

Water Act 2007
SchF

Basin Plan Sch 2

EPBC
2018/8169

Compensation
Deed

Part 2, Section 7

Statutory linkage

Variation
prohibition
(“ratchet”)

SWIOID
acknowledgment

SWIOID
consistency

Variation
constraint

Base passing
flow definition

SDL Resource
Units

Snowy 2.0
conditions

Clause 12

Establishes 212 GL
and montane targets
as intergovernmental
commitment

Licence must give
effect to SWIOID

Cannotreduce
environmental flows
via licence
amendment

Declares intention to
give “full effect” to
SWIOID

Ministerial
Corporation bound to
administer
consistently

Cannotvary
Increased Flow
Requirements
contrary to SWIOID

Excludes non-
regulated flow
component, creating
18-24 GL shortfall

Excludes Snowy
Scheme from Basin
framework

Operational
conditions not aligned
with reformed flow
targets

Reform variations
trigger compensation
liability

Require ecologically
functional hydrograph
and adaptive
management (Rec 42)

Enable restructured
SWIOID implementation
via NSW Parliament (Rec
43)

Protect ecological
substance while
enabling improved
delivery (Rec 43)

Reference updated
SWIOID (Rec 44)

Implement reformed
obligations (Rec 44)

Enable ecologically-
based flow restructuring
(Rec 44)

Align definitions; restore
non-regulated
component (Rec 45(a))

Include Snowy
catchments and
establish SDLs (Rec
45(b))

Align with reformed
SWIOID targets (Rec
45(c))

Exclude agreed SWIOID
reforms from
compensable events
(Rec 47)
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(concurrent with
Rec 43)

2 (concurrent with
Rec 42)

2 (concurrent with
Rec 42)

3 (follows Recs
42-43)
3 (follows Recs

42-43)

3 (follows Recs

42-43)

4 (follows Rec 44)

4 (follows Rec 44)

4 (follows Rec 44)

2 (concurrent with
Rec 43)
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Key Constraint: NSW Parliamentary Process (Rec 43)

Without amendment to ss.23(3) and 26(2) of the Snowy Hydro Corporatisation Act 1997, the
Licence cannot lawfully implement substantive SWIOID reforms. This should be identified as the
primary implementation risk and addressed through early engagement with the NSW Government.
The Snowy Compensation Deed (Rec 47) should be amended concurrently to remove the fiscal
disincentive.

ANNEX B: Table of Recommendations

This annex provides a consolidated table of all 59 recommendations contained in the main
submission, grouped by Part and Section. It identifies the lead entity, implementation mechanism,
indicative timeframe, and key dependencies for each recommendation to assist the Independent
Review Panel in assessing implementation pathways.

Legislative references: Statutory provision references have been verified against the Snowy Hydro
Corporatisation Act 1997 (NSW) (current consolidation), the Water Act 2007 (Cth), and the Flora and
Fauna Guarantee Act 1988 (Vic) (as amended 2019). Licence clause references (Cls. 4.1, 4.2, 10.5)
are to the NSW Snowy Water Licence issued under Part 5 of the Corporatisation Act.

Note: First Nations recommendations are enabling frameworks. Specific arrangements, timelines, and
governance structures are to be determined by First Nations communities through self-determination
processes. Timeframes are enabling targets, not deadlines imposed on Traditional Owners.

PART A: Upper Murrumbidgee River (Recommendations 1-24)

m Recommendation / Summary

Timeframe

Lead Entity | Mechanism
Section 1: First Nations Rights and Participation

Dependencies

Upper Murrumbidgee First Deed June 2027 Rec 49 (FPIC); ACT
Traditional Owner Nations Amendment inclusion (Rec 17)
Participation Mechanism Advisory
Formal mechanism for Ngarigo  Group /
and Wolgalu participation in DCCEEW
flow planning and governance, (NSW)
designed by those groups,
integrated into expanded Deed
governance including ACT.
Cultural Flows Assessment:  Traditional Investment+ Within3years Rec 1;funding
Upper Murrumbidgee Owner Administrative of Deed
Cultural Flows assessmentled groups/ amendment
by Ngarigo and Wolgalu DCCEEW
peoples, consistent with (NSW)
National Cultural Flows
Research Project framework.
Cultural Flow Provisions in CEWH/ Administrative Post Rec 2; Rec 52
Upper Murrumbidgee Annual  Traditional assessment (water rights
Watering Plans Owner (Rec 2) pathway)
groups
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Mechanism

m Recommendation / Summary |Lead Entity

Cultural flow provisions in
annual watering plans: TO input
on timing, cultural indicators
monitoring, reporting, pathway
to cultural water allocations.

Section 2: Waterway Health

SMART Flow Regime DCCEEW
Objectives for the Upper (NSW) /
Murrumbidgee MDBA

SMART objectives: baseflow 50
4 ML/day (Lobbs Hole); spring
pulse 2200 ML/day for 14 days
(Sep—Nov); flushing >500
ML/day twice/year. Adaptive,
subject to 5-yearly review.

Staged Uplift of Tantangara DCCEEW
Environmental Releases to 87 (NSW)/
GL/yr Snowy
Target from 27 GL to 87 GL Hydro

5  (30% ANF). Staged: 40 GL by
2027, 62 GL by 2028, 87 GL by
2030. Must be additional water,
not re-labelled Snowy

entitlements.
Expanded Carryover and CEWH/
Trading Flexibility for DCCEEW
Environmental Water (NSW)
6 Expanded carryover provisions
from 2027-28 water year;
parameters treated as adaptive
management settings subject to
5-yearly review.
Tantangara Outlet Upgrade Snowy
Feasibility and Delivery Hydro /
Program DCCEEW
7 Feasibility study for release (NSW)
infrastructure modifications by
Dec 2027; implementation by
June 2030 to enable releases up
to 5 GL/day.
Section 3: Biodiversity Protection
SMART Threatened Fish DCCEEW
Outcomes Embedded in the (NSW) /
Deed NSW DPE

8 Species protection: maintain
Macquarie Perch 91.5 km
recruitment reach; detectable
Trout Cod within 5 years;

Deed
Amendment

Deed
Amendment +
Licence
Variation
(s.26)

Deed
Amendment +
WSP
Amendment

Investment +
Deed
Amendment

Deed
Amendment

Timeframe Dependencies

12 months post- Rec 7

amendment (infrastructure); Rec
49 (FPIC)

2027-2030 Water accounting;

(staged) Recs 42-44 (legal
reform)

2027-28 water Rec5
year

Study Dec 2027; Funding
works June
2030

June 2027 Rec4
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m Recommendation / Summary |Lead Entity | Mechanism |Timeframe Dependencies

10

11

Murray Cod recruitmentin 3 of 5

years.

Life-Cycle Flow Triggers: DCCEEW Deed From 2027 Rec 4; monitoring
Spawning, Water Qualityand (NSW)/ Amendment + data

Sediment Flushes CEWH Annual Plans

Flow triggers tied to fish life-
cycle: Murray Cod spawning
support, Macquarie Perch
thermal refugia, sediment
flushing for macroinvertebrate

habitat.

Long-Term Funding Certainty DCCEEW Budget / Commitby Dec Flow-MER
for Upper Murrumbidgee (Cth) Administrative 2027 alignment
Recovery

Extend Restoring the Upper
Murrumbidgee River Program
funding 2029-2039, aligned
with Flow-MER 2.0 ($90M+ over

10 years).

Scaled Habitat Works: Fish NSWDPE/ Investment+ Structures Dec Rec 10 (funding)
Hotels and Riparian ACT EPSDD Administrative 2030; willows

Rehabilitation 2032

50 fish habitat structures
across 91.5 km reach by Dec
2030; remove willows and
revegetate 150 km riparian zone

by 2032.
Section 4: Climate Resilience
Adaptive Management and DCCEEW Deed June 2027 Climate modelling;
Climate Triggers Embedded in (NSW)/ Amendment Rec 49
the Deed MDBA

12

13

14

Climate scenarios, storage-
level triggers, rolling 5-year
assessments, annual reporting
against SMART objectives.

Real-Time Environmental Snowy Deed 2027-28 water Telemetry by Dec
Release Protocols and Hydro / Amendment + year 2028; Rec 44
Telemetry DCCEEW Licence

Replace 15-month advance (NSW) Variation

planning: 7-day notice for (s.26)

standard releases; 48-hour for
freshes; same-day for
emergency watering.

Mandatory 10-Year Deed Deed Deed Ongoing from Rec 12
Reviews with 5-Year parties Amendment 2037
Performance Checks
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m Recommendation / Summary

15

16

Comprehensive reviews every
10 years (2037, 2047, etc.) with
interim 5-year assessments.

Drought Contingency:
Environmental Water Security
Quarantine 100% of
environmental allocations; 10
GL drought reserve; trigger at
30% storage; cease-to-flow as
non-derogable obligation.

Basin Plan Alignment: Water
Quality, CHWN, WRP
Accreditation

Align Deed with Basin Plan:
water quality targets (turbidity
<25 NTU, DO >6 mg/L); CHWN
hierarchy; WRP accreditation
for Upper Murrumbidgee.

Section 5: Governance Reform

17

18

19

20

ACT as Deed Party with Voting
Rights

ACT as signatory by June 2027
with equal voting, SAC
representation, consent for
flow-affecting licence changes.

Independent Compliance
Audits, Public Report Card,
Enforceable Remediation
Annual independent audit by
body separate from Deed
parties (e.g. Inspector-General
of Water Compliance); public
report card; escalation.

Scheduled 10-Year Deed
Reviews with Independent
Panel

Reviews from 2037 every 10
years: published ToR,
independent panel, public
consultation, binding
government response.

Basin Plan / National Water
Agreement Alignment via WRP
Formal alignment: objectives
into Water Resource Plans;
MDBA reporting; IGWC
enforcement jurisdiction.

Lead Entity

CEWH/
Snowy
Hydro

DCCEEW/
MDBA /
NSW /ACT

Deed
parties /
ACT Govt

IGWC /
independent
body

Deed
parties

DCCEEW/
MDBA

Mechanism

Deed
Amendment

Deed

Amendment +

Legislative

Deed

Amendment +

Licence
Variation
(s.26)

Deed

Amendment +
Administrative

Deed
Amendment

Deed

Timeframe

Dependencies

From Rec 5

amendment

12 months post; 2026 Basin Plan

WRP by 2030 Review; Rec 45
June 2027 ACT agreement
From 2028 Recs 17,44

Ongoing from
2037

18 months post- Recs 16, 45

Amendment+ amendment

Administrative
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m Recommendation / Summary

21

22

23

24

Deliver the Missing Flow-
Response Monitoring Program
Comprehensive monitoring as
required under SWIOID but
never delivered, with
independent peer review.

Protect Environmental
Releases from Downstream
Extraction

Statutory protection via cease-
to-pump thresholds in NSW
Water Sharing Plans.

User-Pays Environmental
Monitoring: Remove SHL Fee
Exemptions

User-pays approach; remove
SHL fee and rent exemptions
under Snowy Water Licence,
consistent with NWI principles.

Restore Independent
Scientific Oversight (Upper
Murrumbidgee)

Re-establish Snowy Scientific
Committee or equivalent with
mandate, funding, and triennial
external reviews.

Lead Entity
DCCEEW/

NSW DPE /
ACT

NSW
DCCEEW

NSW
DCCEEW/
Snowy
Hydro

DCCEEW/
Deed
parties

PART B: Snowy River (Recommendations 25-41)

Rec Recommendation / Summary

Lead Entity

Section 6: First Nations Rights and Participation

25

26

Snowy River Traditional
Owner-Designed
Participation Mechanism
Formal mechanism for Ngarigo,
Monero—-Ngarigo, Bidawal, and
Gunaikurnai participation; form
determined by TO groups.

Cultural Flows Assessment:
Snowy River

Cultural Flows assessment led
by Traditional Owner groups,
consistent with National
Cultural Flows Research
Project framework.

Traditional
Owner
groups/
Deed parties

Traditional
Owner
groups/
DCCEEW

Mechanism | Timeframe
Deed By Dec 2027
Amendment +

Investment

WSP 2027-28 water
Amendment  year
(Legislative)

Licence From 2028
Variation

(s.26; s.31)

Deed By Dec 2027
Amendment +

Administrative

Mechanism Timeframe

Deed
Amendment +
Administrative

Transition from
Advisory Group

Investment +
Administrative

Within 3 years
(TO-
determined)

East Gippsland Conservation Management Network Inc.

Dependencies
Rec 23 (funding)

Cease-to-pump
thresholds

Licence review; Rec
44

Rec 23 (funding)

Dependencies

Rec 49 (FPIC); Rec
51 (resourcing)

Rec 25; funding
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m Recommendation / Summary |Lead Entity | Mechanism |Timeframe Dependencies

Embed Cultural Flow CEWH/ Administrative Post Recs 25-26; Rec 52
Provisions in Annual Plans Traditional assessment (water rights)
Cultural flow provisions in Owner (Rec 26)

27 annualwatering plans; pathway groups
to dedicated cultural water
allocations determined by
Traditional Owners.

Section 7: Waterway Health

Lift Snowy River Targetto 294 Deed parties Deed 2028-2030 Rec 30

GL/year (28% MANF) / CEWH Amendment  (staged) (entitlements); Recs
28 Staged uplift from 212 GL: 240 42-44 (legal reform)

GL by 2028, 270 GL by 2029,

294 GL by 2030.

Make Snowy Targets Deed parties Deed 2027-28 water Rec 30; Rec 44

Enforceable Minimums Amendment  year (licence)

Convert from discretionary
29 maximums to enforceable
minimums with statutory
obligation, deficit carryover,
escalating penalties.

Shift to High-Reliability CEWH/ Administrative By Dec 2028 Funding / water
Environmental Water NSW + Market market
Portfolio DCCEEW

30 Replace low-reliability general
security entitlements with high-
reliability water sources by Dec

2028.
Mandatory Decadal Flushing  Snowy Deed Ongoing Recs 28-30; Rec 42
Flows Hydro / Amendment (SWIOID)

Minimum 2 flushing events per CEWH
31 decade at10,000-12,000

ML/day to mobilise armoured

bed sediments and restore

channel form.

Remove Mowamba Weir to Snowy Investment+ 2027-2030 Funding
Restore Snhowy Headwater Hydro / Administrative

River NSW DPE

Decommission Mowamba Weir

32 .
to restore Mowamba River as

free-flowing tributary; cost-
effective, high-impact
restoration.

Thermal Pollution Mitigation = Snowy Investment+ Assessment Funding
Below Jindabyne Dam Hydro / Administrative Dec 2027;

33 Independent temperature NSW DPE works June
impact assessment by Dec 2030

2027; thermal mitigation
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m Recommendation / Summary

measures (e.g. multi-level
offtake) by June 2030.

Section 8: Biodiversity Protection

34

35

36

Species-Specific Flow
Objectives to Reverse
Recruitment Failure

Flow objectives for bass
migration >10,370 ML/day,
blackfish baseflow, estuary
perch pulses; fish passage
assessment at Pinch Falls.

Whole-of-System Ecological
Monitoring (Flow-MER
Aligned)

Comprehensive upper and
lower Snowy monitoring aligned
with Flow-MER methodology:
fish, macroinvertebrates,
vegetation, gecomorphology.

EEC Recovery Plan Integrated
with Minimum Flow Targets
Snowy River EEC Recovery
Plan integrating revised flow
targets with NSW Fisheries
Management Act obligations.

Lead Entity

CEWH /
NSW DPI
Fisheries

ARI/ NSW
DPI/
EGCMA

NSW DPI
Fisheries /
DCCEEW

Section 9: Cross-Border Biodiversity Protection

37

Nominate ‘Lower Snowy River
Aquatic Ecological
Community’ Under Victoria’s
FFG Act 1988

DEECA to prepare and lodge
nomination to the Victorian
Scientific Advisory Committee
under the Flora and Fauna
Guarantee Act 1988 (as
amended 2019), closing cross-
border gap where NSW EEC
listing stops at state border.

Section 10: Climate Resilience

38

Climate-Adaptive Flow
Framework

Mandatory 5-yearly climate
reassessment; drought-refugia
triggers; climate scenario-
based flow modelling; dynamic
target adjustment.

DEECA
(Victoria)

DCCEEW/

Mechanism

Deed
Amendment +
Annual Plans

Administrative
+ Investment

Legislative +
Administrative

Legislative
(FFG Act
1988)

Deed

Deed parties Amendment

Timeframe

12 months
post-
amendment

From 2027

18 months
post-
amendment

Nomination by
30 June 2027;
Action
Statement 12—
18 months if
listed

June 2027

East Gippsland Conservation Management Network Inc.

Dependencies

Rec 28; ARl research

Rec 23 (funding
model)

Rec 34; monitoring
data

Victorian Govt

commitment;
ARI/EGCMA
evidence base

CSIRO projections;
Rec 30; Rec 42
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m Recommendation / Summary |Lead Entity | Mechanism |Timeframe Dependencies

Emergency Environmental CEWH/ Deed 12 months EGCMA bushfire
Water Protocol EGCMA/ Amendment + post- planning
Standing emergency reserve NSW RFS Administrative amendment

39 and72-hour rapid-response
deployment for drought,
bushfire, blackwater, and water
quality emergencies.

Integrated Bushfire-Flow CEWH/ Administrative 12 months Rec 35 (monitoring)
Recovery Planning EGCMA/ + Investment  post-

40 Priority refuge reaches, post- NSW DPE amendment
fire flow support, and 36-month
recovery protocols.
Snowy 2.0 Environmental Snowy Deed Within Snowy 2.0
Integration Hydro / Amendment+ amendment; commissioning; Rec
Cumulative Impact DCCEEW Licence auditby ~2031 45
Assessment; environmental Variation

a1 L .
priority clause; independent (s.26)

audit within 3 years of
commissioning; biosecurity
protocols.

PART C: Governance and Accountability — Holistic Structural Reform (Recommendations 42-59)

H Recommendation / Lead Entity | Mechanism |Timeframe Dependencies
Summary

Section 12: Legal Interdependencies

SWIOID Amendment: Deed parties/ Deed Within Tripartite
Ecologically Functional DCCEEW Amendment  amendment government
Hydrograph process (target agreement
Amend SWIOID to require June 2027)

ecologically functional

hydrograph (baseflows,

42 freshes, flushing,

temperature) with adaptive
management triggers.
Transforms the ‘agreement’
referenced in s.23(3) of the
Corporatisation Act.

Snowy Hydro NSW Legislative Concurrent with  NSW Govt support;
Corporatisation Act 1997 Parliament/  (NSW) Deed Parliamentary time
(NSW) Amendment NSW amendment

Amend s.23(3) (licence must DCCEEW
43 ‘give effect to’ the NSW-Vic

agreement, i.e. the SWIOID —

currently read as frozen to

original text); s.26(2) (ratchet

preventing reduction of Snowy
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44

45

46

47

Recommendation / Lead Entity | Mechanism |Timeframe

Summary

River environmental releases
— amend to protect
ecological substance rather
than nominal volumes); and
s.30 (compensation — clarify
Deed-agreed reforms are not

compensable).

Snowy Water Licence NSW Licence 2027 Licence
Amendment DCCEEW Variation review (per
Amend Cls. 4.1,4.2,10.5to (Water (s.26; public  s.25(2)(b))
implement reformed SWIOID; Administratio consultation

replace ‘best endeavours’ n Ministerial  s.27)

with enforceable delivery Corporation)

obligations; upgrade to
outcome accountability with
audit and remedy powers.

Commonwealth Legislative @DCCEEW Legislative 18 months
Alighment (Cth) /MDBA (Cth) + Basin  post-SWIOID
Amend Water Act 2007 (Cth): Plan amendment
Schedule F base passing flow Amendment

definitions; excess release
accounting; establish Snowy
Scheme SDLs; address
s.21(6) Basin Plan/Licence
consistency.

Transparency and Data Snowy Hydro Deed From 2027
Access / DCCEEW Amendment +

Free and open data policy: Licence

Mowamba gauge data, Above Variation

Target Water volumes, (s.26)

release decision rationale,
compliance verification data.

Snowy Compensation Deed NSW Legislative Concurrent with
Amendment DCCEEW / (NSW) Rec 43

Amend Snowy Compensation Deed parties

Deed (Schedule 3,

Corporatisation Act) so
licence variations
implementing SWIOID
reforms are not compensable
events. Complements s.30
reform under Rec 43.

Section 13: Governance and Accountability

48

First Nations-Led Drafting First Nations Deed By June 2027
and Cultural Flow Advisory Amendment
Framework Group/

Dedicated First Nations Deed DCCEEW
chapter developed through

East Gippsland Conservation Management Network Inc.

Dependencies

Recs 42-43 (legal
preconditions)

2026 Basin Plan
Review

Rec 44 (licence)

Rec 43 (Act
amendment)

FN-nominated
facilitators;
resourcing
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Recommendation / Lead Entity | Mechanism |Timeframe Dependencies

Summary

FN-led drafting: formal TO
sovereignty recognition, ICIP
protocols, cultural flow

objectives.

Free, Prior and Informed Traditional Administrative Priorto FN facilitators;
Consent for Deed Owner groups amendment cross-jurisdictional
Amendments / DCCEEW coordination

FPIC with all relevant TO

49 .
groups prior to any

amendment affecting FN
interests, per TO-determined
protocols and timeframes.

Formal First Nations Traditional Deed 12 months Recs 48-49;
Governance Representation Owner groups Amendment+ post- resourcing
TO-designed governance: / Deed parties Administrative amendment

S0 SAC membership with voting

rights, advisory panels, co-
management pathway.

Dedicated Resourcing for DCCEEW / Investment/  From Deed Rec 48
Traditional Owner NIAA Administrative amendment
Participation
51 Recurrent funding
independent of Deed party
budgets, administered by or
through participating TO
groups.
Pathway to First Nations First Nations Deed By 2030 Recs 48-50
Water Rights in the Snowy  groups/ Amendment +
Scheme DCCEEW Policy

By 2030, establish pathway
for FN water rights; quantum,
form and management
determined by FN
communities.

Ten-Year First Nations-Led DCCEEW / Investment+ From 2027 (10- Rec 48
River Health Programs NIAA Administrative year)
53 Resourced FN-led river health
and water management
across both river systems,

minimum 10 years.

52

Victorian Co-Governance for Deed parties/ Deed 12 months Victorian Govt
Lower Snowy River Victoria Amendment + post- agreement
Formalise Victoria as Intergovernme amendment

54 governance party with co- ntal

decision rights on matters
affecting Victorian reach
(Orbost to Marlo).
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Recommendation /

Lead Entity | Mechanism |Timeframe Dependencies
Summary
Independent Cross- Commonweal Legislative + By Dec 2027 Funding; governance
Jurisdictional Oversight th / NSW Administrative design

(Commissioner)
Independent oversight
function with statutory
backing: initiate enforcement,
require reporting, report to
Parliament. ‘Watchdog’ role.

55

Single-Point Accountability Deed parties Deed From 2027-28 Rec 30; Rec 44
for Environmental Flow Amendment  water year

Targets (CEWH)

Designate CEWH as

56 outcome-accountable entity
for flow targets on both rivers:
hold entitlements, direct
releases, report on delivery.

‘Doer’ role.
Licence Integration and NSW Licence 2027 Licence Recs 42-44; Rec 37
Enforceable Third-Party DCCEEW / Variation review (FFG)
Compliance IGWC (s.26) +
57 Integrate obligations into Legislative
NSW Snowy Water Licence

with IGWC jurisdiction and
third-party enforcement

standing.

Operational Transparency:  Snowy Hydro Deed From 2027 Telemetry
Real-Time Dashboard and / DCCEEW Amendment + infrastructure
Reporting Administrative

Real-time dashboard (dam
levels, releases, compliance);
quarterly reporting; annual
State of the Rivers for both

58

systems.

Restore Independent DCCEEW / Deed By Dec 2027 Rec 23 (funding
Scientific Oversight (Whole- Deed parties Amendment + model)
of-Scheme) Administrative

Re-establish Showy Scientific
Committee or equivalent:
cross-jurisdictional mandate,
guaranteed funding, public
reporting.

59

NB: For more detailed legal analysis for key governance reforms please refer to ANNEX C: Detailed
Implementation Pathways for Recommendations 42 -47
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Summary Statistics

Submission Part Recommendations

PART A: Upper Murrumbidgee River (Recommendations 1-24) 24
PART B: Snowy River (Recommendations 25-41) 17
PART C: Governance and Accountability — Holistic Structural Reform 18
(Recommendations 42-59)

TOTAL 59
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ANNEX C: Detailed Implementation Pathway for Recs 42 — 47

Recommendation 42: SWIOID Amendment - Ecologically Functional Hydrograph

Overview

Objective

Lead Entity
Supporting
Mechanism
Timeframe
Dependencies
Components
(a)

(b)

(c)

(d)

(e)
Implementation Steps

Steps

Transform SWIOID from volumetric targets to ecologically-defined
outcomes that the Licence must “give effect to.”

DCCEEW (Cth) as Deed party coordinator

NSW DCCEEW, Victorian DEECA, CEWH, scientific advisory input
Deed Amendment

Within amendment process (target: June 2027)

Tripartite government agreement; Rec 49 (FPIC)

Baseflows sufficient for aquatic habitat maintenance
Seasonal freshes timed to ecological cues

Flushing flows (=5,000 ML/day for Snowy; 2500 ML/day for Upper
Murrumbidgee)

Temperature objectives addressing thermal pollution from hypolimnetic
releases

Adaptive management triggers (drought, fire, blackwater contingencies)

1. Review Panel recommends hydrograph-based targets in final report
(June 2026)

2. Tripartite government negotiations to agree amended SWIOID text (July—

Dec 2026)
3. First Nations consultation per Recs 1, 25, 48, 49, 50, 52 (concurrent)
4. Deed amendment executed by all parties (target: June 2027)

5. Consequential Licence variation to reference updated SWIOID (per Rec

44)

East Gippsland Conservation Management Network Inc.
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Recommendation 43: Snowy Hydro Corporatisation Act 1997 (NSW)

Amendment

Remove statutory constraints while preserving no-backsliding protection

Overview

Objective

Lead Entity
Supporting
Mechanism
Timeframe

Dependencies

Remove statutory constraints that prevent Licence implementation of
reformed SWIOID while preserving no-backsliding protection.

NSW DCCEEW

NSW Parliamentary Counsel, NSW Cabinet, Deed parties
Legislative (NSW)

Concurrent with Deed amendment

NSW Government support; Parliamentary time

CRITICAL PATH: This is the most significant implementation constraint. Without NSW
parliamentary action, the Licence cannot lawfully implement substantive SWIOID reforms.
Early engagement with NSW Government is essential.

Provisions Requiring Amendment

Provision

Section 23(3)

Section 26(2)

Section 30

Current Constraint Required Amendment

Licence must “give effectto” the  Amend to reference “SWIOID as amended
original SWIOQID (the 2002 from time to time” or specify that Licence
agreement following the water gives effect to current Deed provisions
inquiry under Part 4)

Cannotvary Licence to “reduce”  Amend to protect ecological substance

the initial release of water to the (net environmental benefit as assessed by

Snowy River for environmental independent scientific panel) rather than

reasons nominal volumes, enabling restructuring for
improved outcomes

Compensation for licence Clarify that Deed-agreed amendments
changes not agreed through implemented through the Review process
SWIOID processes, creating do not trigger compensation

financial disincentives for
unilateral reform

Implementation Steps

Steps

1. NSW DCCEEW prepares amendment drafting instructions (post-Review
Panel report)

2. Parliamentary Counsel drafts Bill

3. Cabinet approval

4. Introduction to NSW Parliament

5. Committee consideration and passage

6. Royal Assent

7. Commencement concurrent with or prior to Deed amendment
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Recommendation 44: Snowy Water Licence Amendment

Upgrade from process compliance to outcome accountability

Overview

Objective Enable Licence to implement reformed SWIOID; upgrade from process
compliance to outcome accountability.

Lead Entity NSW DCCEEW (Water Administration Ministerial Corporation)

Supporting Snowy Hydro, CEWH, Victorian DEECA

Mechanism Licence Variation (s.26 process)

Timeframe Align with 2027 Licence review to minimise process duplication

Dependencies Recs 42-43 (legal preconditions)

Clauses Requiring Amendment

Current Constraint Required Amendment

Clause 4.1 Acknowledges s.23(3) obligation;  Reference updated SWIOID; aligh with
states intention that Licence gives amended s.23(3)
“full effect” to SWIOID

Clause 4.2 Ministerial Corporation must Enable implementation of reformed
administer consistently with SWIOID provisions
SWIOQID; cannot vary to cause
non-compliance

Clause 10.5 Cannotvary Increased Flow Enable ecologically-based flow
Requirements so as to cause restructuring per reformed SWIOID
Licence not to give effect to
SWIOID

Operational Amendments

“Best endeavours” to deliver flows Enforceable delivery obligations with defined compliance
thresholds

“Targeting” flow volumes Mandatory minimum delivery with auditable metrics

AWOP as operational plan AWOP must include transparent rationale for release
decisions

No independent audit Mandatory annual independent audit of ecological
outcomes

No remedy powers Escalation and remedy provisions where targets not met

Implementation Steps

Steps . Recs 42-43 completed (legal preconditions)

.NSW DCCEEW initiates s.26 variation process

. Draft variation prepared with Snowy Hydro consultation

. Public consultation under applicable procedural requirements
. Independent expert review (if required)

. Ministerial determination

. Gazettal and commencement

NO oM~ WN-=-
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Recommendation 45: Commonwealth Legislative Alighment

Resolve definitional and accounting inconsistencies; integrate Snowy Scheme into Basin

Plan

Overview

Objective Resolve definitional and accounting inconsistencies between
Commonwealth legislation and SWIOID/Licence; integrate Snowy Scheme
into Basin Plan framework.

Lead Entity DCCEEW (Cth)

Supporting MDBA, NSW DCCEEW, Attorney-General’s Department

Mechanism Legislative (Cth) + Basin Plan Amendment

Timeframe 18 months post-SWIOID amendment

Dependencies
Inconsistencies Requiring Correction
Issue Current Inconsistency

Base passing  Water Act 2007 Schedule F Part I

flow definition  Section 5 excludes non-regulated
flows from Mowamba/Cobbon
Creek weirs, creating an 18-24 GL

annual shortfall
Excess Schedule F Part Il s.5 creates
releases perverse accounting of natural spills
accounting (e.g. 2012 Jindabyne flood spill
deducted at 2 GL/yr for 4 years)
Basin Plan Snowy Scheme excluded from Basin
SDLs Plan framework; 2,000+ GL/yr not
subject to SDL framework
EPBC Snowy 2.0 operational conditions
2018/8169 not aligned with reformed
(Snowy 2.0) environmental flow targets
Timing Basin Plan cannot be inconsistent

coordination with existing Licence provisions

Implementation Steps

2026 Basin Plan Review

Required Amendment

Amend to align with SWIOID definition (9
GL regulated + 18-24 GL non-regulated
base passing flow)

Clarify flood/spill exclusions consistent
with SWL Schedule 3 Part 2 s.5(2)(d)

Establish SDLs for Snowy Scheme
catchments (Schedule 2 Resource Units);
integrate into Basin Plan

Align EPBC conditions with reformed
SWIOID targets (per Recs 38 and 41)

Coordinate timing so Basin Plan
amendment follows Licence variation (Rec
44)

Steps 1. DCCEEW (Cth) prepares regulatory impact assessment
2. Draft Water Amendment Bill addressing Schedule F definitions

3. Parliamentary consideration

4. Basin Plan amendment process (if SDLs to be included)
5. EPBC condition review for Snowy 2.0 (EPBC 2018/8169)
6. Coordination with NSW Licence variation timing (Rec 44)
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Recommendation 46: Transparency and Data Access

Override commercial-in-confidence claims for environmental flow compliance data

Overview

Objective

Lead Entity
Supporting
Mechanism
Timeframe

Dependencies

Ensure free and open data policy for all data necessary for environmental
flow compliance verification. Override commercial-in-confidence claims.

Snowy Hydro / DCCEEW

NSW DCCEEW, Victorian DEECA, CEWH
Deed Amendment + Licence Variation
From 2027

Rec 44 (Licence amendment)

Data Required for Public Reporting

(a)
(b)
(c)
(d)

Rationale

Flow data from Mowamba River gauge at Pats Patch
Above Target Water volumes in Snowy Hydro storages
Disaggregated SMRIF delivery data by designated river

Tantangara Dam release volumes with purpose attribution

Environmental flow compliance is a matter of public interest. The public’s right to verify that
environmental water commitments funded by Commonwealth and State taxpayers are being
honoured outweighs any commercial sensitivity attaching to flow data. Aligns with
Recommendations 18 and 21 (Part A transparency framework).

Recommendation 47: Snowy Compensation Deed Amendment
Remove fiscal disincentive to beneficial reform

Overview

Objective

Lead Entity
Supporting
Mechanism
Timeframe

Dependencies

Amend the Snowy Compensation Deed (Schedule 3 of the Corporatisation
Act) so that licence variations implementing SWIOID reforms agreed
through the Review process are not compensable events.

NSW DCCEEW / Deed parties

NSW Parliamentary Counsel, Snowy Hydro
Legislative (NSW) — concurrent with Rec 43
Concurrent with Act amendment (Rec 43)

Rec 43 (Act amendment)

Provision Requiring Amendment

Clause 12

Required change

Compensation Deed Clause 12 provides that where a licence variation
increases Snowy Hydro’s costs or reduces its revenue, compensation is
payable by the governments that initiated the variation.

Exclude from compensable events those licence variations that implement
SWIOID reforms agreed through the Independent Review process.
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Rationale

Without this amendment, each reform in Recommendations 42-45 carries a contingent fiscal
liability that must be quantified and budgeted before amendment can proceed, creating “reform
friction” that discourages even beneficial changes. The current Compensation Deed structure
means that improving environmental outcomes triggers compensation to the entity whose
operations caused the ecological harm—a perverse outcome that this amendment would correct.

ANNEX D: Key Legislative Cross-References

The following statutory provisions are critical to implementation of Parts A, B and C recommendations.
Section references have been verified against current consolidations.

Provision Effect / Constraint Relevant Recs
Snowy Hydro Corporatisation Act 1997 (NSW)
s.23(3) Licence must ‘give effect to’ the NSW-Victoria agreement following Recs 42-43

the water inquiry (i.e., the SWIOID). Currently read as referencing the
original agreement text.
s.26(1)(a)—(e) Five grounds for licence variation: (a) agreed water inquiry outcomes;  Recs 5, 13, 17, 23, 41,

(b) review results; (c) national water reform; (d) special purpose; (e) 44, 46, 57
Company agreement.

s.26(2)(a)—(b) Ratchet: prevents reduction of Snowy River environmental releases Rec 43
(initial and post-first-review increases). Applies only to Snowy River,

not Upper Murrumbidgee.

s.27 Mandatory public consultation on any licence review or variation. Rec 44

s.30 Compensation framework: excludes agreed water inquiry outcomes Recs 43, 47
(s.30(2)(a)) and increases within first-review scope (s.30(2)(b)).

s.31 Licence fees and charges payable to WAMC. Rec 23

s.34 Offence to contravene licence; penalties up to 10,000 penalty units + Recs 29, 57
daily.

Schedule 3 Snowy Compensation Deed. Rec 47

Water Act 2007 (Cth)

Schedule F Base passing flow definitions; excess release accounting for Snowy Rec 45
Scheme.

s.21(6) Basin Plan consistency with Licence. Rec 45

Div 4A Annual Snowy Scheme water release reports to Parliament. Recs 20, 58

(s.85ABA)

Flora and Fauna Guarantee Act 1988 (Vic)

Part 3, Div3 Nomination and assessment process: nomination to Scientific Rec 37
(ss.16A-16H) Advisory Committee; joint decision by Minister for Environment and
Minister for Agriculture.

Snowy Water Licence (issued under Part 5 of Corporatisation Act)

Cl.4.1 Acknowledges s.23(3) obligation; intention to give ‘full effect’ to Recs 42,44
SWIOID.
ClL.4.2 Ministerial Corporation must administer consistently with Rec 44
SWIOID.
CL10.5 Cannotvary Increased Flow Requirements contrary to SWIOID. Rec 44
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