Water banking is a type of managed
aquifer recharge (MAR). It is the practice
of capturing surplus water when it is
available, for instance after seasonal rain
events, following floods, or when water
demand is low, and storing it underground
for later use, particularly during drought.

While managed aquifer recharge can be
used to store water for short periods, such
as across seasons, water banking is
designed to provide larger scale,
interannual storage, often under a
developed water rights framework.

Water banking can strengthen water
security and increase resilience to climate
variability and drought, especially in drier,
groundwater-dependent regions.

Experience in Australia and overseas
shows that water banking can deliver
positive outcomes when well-designed (1).
Previous work (2) suggests that there
could be larger scale potential for water
banking in the Murray-Darling Basin
(MDB). Despite this, uptake of MAR in the
basin has remained limited. This suggests
that there are MDB-specific barriers
constraining implementation. This paper
identifies and summarises the legal,
economic, social, and technical barriers to
water banking in the MDB, and highlights
how these may be overcome.
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Summary of barriers

o Uptake remains limited due to policy,
regulation, social, and technical barriers.

e Complex and inconsistent regulatory
frameworks within and between basin states
creates uncertainty for project establishment
and operation.

¢ Unclear entitlements, high upfront costs, and
limited financial incentives discourage
investment.

e Social acceptance and institutional capacity
influence project feasibility and
implementation.

e Technical constraints limit where water
banking can occur within the MDB.

Regulatory and policy barriers

Regulatory framework

Water banking operates within the broader water
management framework of the MDB, where
responsibilities are shared among Commonwealth,
state, and local governments. Approval processes
for MAR are primarily governed at the state level,
with each jurisdiction applying its own regulatory
pathways, licensing requirements and institutional
responsibilities (1). These within-state approval
processes can be complex, involving multiple
agencies and regulatory instruments, which has
been identified as a key barrier to the
implementation of water banking projects (1, 2).

While regulatory approaches differ between states,
an important barrier to project delivery is the
complexity and uncertainty of approval processes
within individual jurisdictions. For example, states
vary in how they treat stored and recovered water,
and most allocation frameworks were not designed
to manage recharge or underground storage (2).
Aligning these frameworks through clear principles
could improve coordination and support more
efficient project approvals.

Water banking may also be undertaken for
environmental restoration purposes, where

Department of Industry, Cooperative Research
Science and Resources Centres Program

Australian Government Au S I nd u stry ’



recharged water is not intended to be recovered
but instead supports groundwater-dependent
ecosystems, baseflow, or landscape rehydration.
In these cases, regulatory frameworks can present
additional challenges, as existing systems are
generally designed around extractive use and
water recovery. This can create uncertainty in how
recharge for environmental benefit is licensed,
accounted for, or recognised within water planning
frameworks (3).

Licensing, accounting and recovery rights

A key component of this broader regulatory
complexity is how water is licensed, accounted for
and recovered in the MDB. Few regulatory
frameworks currently integrate injection, storage
and recovery. Without clear guidance on how
recharged volumes are recognised and
recovered, there is limited certainty for
communities and investors that banked water can
be accessed when required (4).

This uncertainty reflects, in part, whether MAR is
regulated primarily as a private water supply
activity or as one that also delivers public benefits.
Where water banking contributes to broader
outcomes, such as improved environmental
conditions or enhanced system resilience, this
may warrant different regulatory treatment.
Developing consistent guidance for licensing,
accounting, and recovery rights would provide
greater certainty about who owns and can recover
stored water, support integration of water banking
into existing water plans, and ensure transparent
and equitable management across users (5).

Economic barriers

Upfront investment and financial incentives

Developing a water banking scheme requires
significant investment in planning, impact
assessment, infrastructure, monitoring and long-
term management. For many potential participants,
these costs, combined with uncertainty around
future returns, make projects difficult to justify
where alternative water supply options are
available (4).

While MAR and water banking can be cost-
competitive over the long term, high and uncertain
upfront and transaction costs can make projects
less attractive at the investment decision stage
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where more familiar water supply options, such as
reservoirs, are available.

Public investment in water infrastructure is typically
considered where projects deliver demonstrable
public benefits. Examples include public funding for
reservoir construction and river operations,
investment in water-use efficiency programs, in
contrast to comparatively limited regulatory
oversight of farm dams, even where cumulative
impacts may be significant. In the MDB, an
important economic consideration is evaporation
from surface water storages, where losses
represent a system-wide loss that reduces overall
water availability but is not directly charged to
individual users. This differs from private storages,
such as farm dams, where users pay for the gross
volume of water despite only accessing the net
amount after losses. Because evaporation losses
from surface water storages are not directly
charged to users, aquifer storage, despite having
much lower evaporative losses and a greater
potential for public benefits, is relatively less
attractive to invest in.

Experience elsewhere shows that targeted public
funding and incentives can help overcome these
barriers. Large-scale projects such as the Beenyup
Groundwater Replenishment Scheme in Perth was
supported through a combined support from the
WA Water Corporation, CSIRO, and the Australian
Government (6), providing a climate-resilient
source of drinking water by reducing reliance on
rainfall dependant sources. Smaller projects, such
as the Oaklands Wetland MAR scheme in Marion,
South Australia, were funded through a mix of
federal, state and local government contributions
(7), which provides enhanced stormwater
management and enhanced public amenity
through access to the wetland and associated
green space. These examples highlight the role of
co-investment in enabling projects that deliver
public credits.

Creating supportive economic settings, such as co-
investment programs, low-interest financing or
recognition of recharge cost, could help offset initial
costs, support pilot projects and, over time, enable
water banking to be integrated into existing water
trading frameworks (8).

High transaction costs

Consistent  with the complex regulatory
environment, investment in water banking is
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associated with high transaction costs (4). Beyond
the direct cost of infrastructure and operation, there
are significant legal, administrative, and time costs
associated with approvals, impact assessment,
monitoring and ongoing compliance. These costs
are often incurred well before any water can be
stored or recovered, increasing financial risk acting
as a barrier to participation, particularly for small
water users, local governments, and pilot projects.

Although some transaction costs could be reduced
through streamlined approval processes and
clearer regulatory guidance, others reflect the
inherent uncertainty of subsurface conditions.
Investment in aquifer characterisation and
monitoring generates benefits beyond individual
water banking projects, including improved
groundwater knowledge, stronger water planning,
and better environmental management. Shared
databases or approaches could help distribute
these costs and reduce the burden on individuals.

Social and institutional factors

Stakeholder Engagement and Social Licence

Community understanding and acceptance are
critical to the success of water banking projects.
Stakeholder concerns may reflect genuine risks
that require mitigation or may preclude water
banking in some locations, including potential
impacts on water quality, groundwater systems,
land use, or the security of existing water
entitlements. In other cases, concerns arise from
uncertainty about subsurface processes and
downstream impacts, which can be addressed
through scientific assessment, monitoring, and
transparent governance. Some objectives may
also reflect values-based positions, such as
opposition to altering aquifer systems in particular
ways, and may not be resolvable through technical
evidence alone.

In the MDB, these concerns are often heightened
by the interconnected nature of the river system
and downstream consequences of water extraction
and storage decisions. Increased diversion or
storage of water in upstream regions can reduce
flows to downstream affecting water availability,
river health, and environmental outcomes. Also,
changes to downstream management
arrangements can influence perceptions of
fairness and access in upstream communities.
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In parts of the Basin, questions around system
impacts and equitable access to stored water have
influenced community confidence (4). Early
engagement and transparent communication
about project objectives, monitoring arrangements,
safety measures and land requirements, as well as
potential downstream impacts, can help address
concerns, reduce misconceptions and build trust
among communities, irrigators and Traditional
Owners.

Despite these challenges, public sentiment toward
water banking in the MDB has been encouraging.
A survey in the Namoi River region found that
around two-thirds of respondents supported the
idea of using underground storage to improve
water security (4). However, the availability of
guaranteed water supplies from other sources was
identified as a key barrier to investment in such
schemes. International experience reinforces that
visible local benefits, such as drought resilience or
improved ecosystem outcomes, can strengthen
acceptance, while transparent governance,
recognition of downstream impacts and inclusive
decision making improve social licence (9, 10).

Building long-term support will rely on sustained
education, appropriate regulation, demonstration
projects, and clear evidence that water banking can
operate safely and equitably across Basin
communities.

Institutional Capacity and Coordination

Successful water banking depends on strong
capacity and coordination across agencies within
states. In the Basin, responsibilities for water
planning, licensing, and monitoring are divided
among Commonwealth, state and local
governments. This division of responsibilities
makes it difficult to align objectives, share data, and
maintain consistent standards across jurisdictions
(10).

Effective implementation also relies on technical
capability. Water banking projects require expertise
in hydrogeology, water quality management, and
long-term operation and maintenance, skills that
are often limited, particularly in regional and rural
areas (1). International experience shows that
institutional support and training are critical for
success. In Mexico, for example, limited technical
capacity has hindered continuity and oversight of
water banking projects (9).
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Building institutional capability through targeted
training, shared governance frameworks, and
knowledge exchange between jurisdictions would
help improve coordination and ensure that future
projects are designed, monitored, and managed
effectively across the Basin.

(11 Community understanding

and acceptance are critical to the
success of water banking projects.

Technical Constraints

Recharge water availability

Technical and environmental factors influence
where and how water banking can be
implemented, but do not change the fundamental
constraint that water banking does not create new
water. Recharge relies on existing water
entitlements and as a result, the key issue is how
existing water is timed, located, stored and later
recovered.

Within the MDB, the availability of suitable
recharge water is limited by highly regulated and
frequently over-allocated surface water systems
(1, 4). Many rivers already operate near capacity,
leaving few opportunities to divert excess flows for
recharge without affecting other users or
environmental needs.

Hydrogeological conditions also restrict feasible
recharge locations. For shallow aquifers, basin-
wide studies show that only a fraction of regions
have access to suitable aquifer storage, and the
location and timing of available recharge water do
not always align with the most suitable storage
zones (11). This constraint is most pronounced
where recharge relies on opportunistic surface
water flows, such as high-flow events, which can
be infrequent and spatially mismatched with
suitable aquifers. In these cases, modelling of
long-term flow, storage, and water trade data
indicates that the timing and reliability of recharge
opportunities vary widely and can be
economically unviable when water prices are high
or distances to aquifers are large (11).

In some areas, more reliable sources of recharge
water, such as highly-treated recycled water,
could help overcome these limitations. Successful
examples, such as the Beenyup Groundwater
Replenishment  Scheme in  Perth (12),
demonstrate that managed recharge using
advanced-treated recycled water can provide a
reliable and climate resilient source for aquifer
storage and high value end use. However, the
costs associated with recycled water MAR are
comparatively high, meaning such schemes are
typically only economically viable for high-value
applications, such as drinking water supply and
horticulture. Adapting similar approaches within
the Basin could improve recharge reliability while
reducing pressure on surface water resources,
where suitable demand and economic conditions
exist.

Hydrogeological constraints

The Basin’s aquifer systems are complex and
variable, creating uncertainty about where and
how water banking can be most effective.
Differences in geology, salinity, and aquifer
connectivity affect how much water can be stored
and later recovered. In some areas, such as part
of South Australia, elevated groundwater salinity
is a factor influencing the suitability of aquifers for
recharge and recovery (1, 4). Water banking may
stil be feasible where recharge forms or
maintains a freshwater lens, such as in McLaren
Vale; however, in these systems, recovery is
typically constrained to protect lens integrity,
resulting in partial rather than full recovery of
recharged water.

While some aquifers may be technically suitable
for water banking, local data and modelling are
needed to understand site-specific risks and
design safe, effective schemes (13). National
reviews show that around 73% of agricultural
managed aquifer recharge projects in Australia
experience clogging due to poor water quality (1).
Continued research, monitoring, and
demonstration projects are essential to reduce
these uncertainties and build confidence in long
term reliability of water banking across the Basin.
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Enabling water banking

Demonstration sites

A demonstration water banking site would help
navigate both the complexity of existing
regulatory frameworks and the gaps in guidance
by providing a practical example of how injection,
storage and recovery can be approved and
managed under Basin conditions. While
operational MAR schemes already exist, there is
limited experience within the Basin in settings that
require integration with sustainable diversion
limits, water entitlement frameworks, and rural or
remote water supply systems.

Experience from operational MAR schemes
shows that these challenges can be addressed in
practice. In South Australia, multiple MAR
schemes have been implemented within existing
water planning frameworks, including stormwater
harvesting and aquifer storage systems that
operate alongside established allocation and
licensing regimes (14). These projects
demonstrate that recharge, storage and recovery
can be incorporated into water management
systems not originally designed for MAR,
supported by clear guidance, defined approval
pathways, and ongoing monitoring (14).

Similarly, in Western Australia, the Perth
Groundwater Replenishment Scheme
demonstrates how large-scale recharge and
recovery can be delivered within a robust
regulatory and policy framework, including clear
water  quality requirements, accounting
arrangements, and long-term  operational
oversight (14). The scheme shows that policy and
institutional settings can be adapted to support
MAR, even where legislation was initially limited,
and demonstrates how stored water can be
managed and recovered with confidence (14).

A Basin-based demonstration site would extend
these lessons to MDB-specific conditions. In
particular, a site that integrates water banking
within  existing entittement and trading
frameworks, and operates under Basin Plan
requirements, would provide practical guidance
on how recharge volumes are accounted for, how
recovery rights are defined, and how third-party
and environmental impacts are managed.
Locating such a project in a rural or irrigation
setting, and using surface water or opportunistic
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high flows rather than recycled water, would
ensure relevance to the Basin.

Beyond resolving regulatory uncertainty, a
demonstration site would support broader
adoption by building institutional capability,
improving understanding of hydrogeological
constraints, and providing a transparent evidence
base for community engagement (1). Experience
from existing MAR schemes shows that
operational projects play a critical role in
establishing confidence, refining regulation, and
supporting policy development (1).

Policy and investment opportunities

Addressing barriers to water banking will require
coordinated policy and investment responses. This
may include clearer regulatory guidance,
recognition of recharge within water planning
frameworks, targeted financial incentives, and
support for pilot and demonstration projects.
Strengthening institutional capacity, improving data
sharing, and integrating water banking into existing
water markets could further support uptake. These
measures have the potential to create enabling
conditions for water banking to be implemented
more widely across the Basin.

One Basin CRC

Since our inception in mid-2022, the One Basin
Cooperative Research Centre has brought
together 85 partners across the Murray—Darling
Basin.

Our purpose is to work together to grow value from
water in a changing world.

From Queensland to South Australia, we are
finding practical solutions to complex challenges,
training the next generation of scientists, and
nurturing regional communities.

Our collective goal is a productive, resilient and
sustainable Murray—Darling Basin.
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