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Disclaimer

This Regulatory framework review has been prepared in accordance with the brief provided by Queensland
Brine Solutions. The Report relies upon information provided by a range of sources and information collected
at the time and under the conditions specified in the Report. All findings, conclusions or recommendations
contained in the Report are based on that information. The report is for the use of Queensland Brine
Solutions, and no responsibility will be taken for its use by any third party. Queensland Brine Solutions may,
at its discretion, use the report to inform a range of third parties, including from industry, regulators, the
public and other stakeholders.
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Abbreviations and acronyms

Abbreviation/acronym Definition

AEP Australian Energy Producers

APPEA Australian Petroleum Production and Exploration Association Limited
CaCOs3 calcium carbonate

CSIRO Commonwealth Scientific and Industrial Research Organisation
CSG coal seam gas

DETSI Department of the Environment, Tourism, Science and Innovation
EA environmental authority

EOW end of waste

EP Act Environmental Protection Act 1994

ERA environmentally relevant activity

ERC estimated rehabilitation cost

GISERA Gas Industry Social and Environmental Research Alliance

HCI hydrochloric acid

LNG liquefied natural gas

MERFP Act Mineral and Energy Resources (Financial Provisioning) Act 2018
mg/L milligrams per litre

ML megalitre

NaCl sodium chloride

NaHCO3 sodium bicarbonate

NaOH sodium hydroxide / caustic soda

P&G Act Petroleum and Gas (Production and Safety) Act 2004

QBS Queensland Brine Solutions

QBMC Queensland Brine Management Complex

RO reverse osmosis

SEF salt encapsulation facility

TDS total dissolved solids

tpa tonnes per annum

uQ The University of Queensland

UQ-CNG The University of Queensland Centre for Natural Gas

WRR Act Waste Reduction and Recycling Act 2011
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Terminology

The following terminology is used in this report for consistency. Unless otherwise stated, the meanings are
working definitions for this report rather than formal statutory definitions.

Term

beneficial use

Meaning in this report ‘

Use of CSG water, treated brine, recovered salts or brine-derived products for a
productive purpose that avoids or reduces waste disposal and provides environmental,
community or commercial value. In this report, beneficial use is preferred; beneficial
reuse is used only where it appears in source material or quoted titles.

brine

A concentrated saline waste stream generated during treatment of CSG water, typically
following reverse osmosis or other desalination processes.

category 2 regulated waste

A regulated waste category relevant to non-toxic salts, saline effluent, CSG brine and
salt residues, triggering specific management, transport, treatment, storage and
disposal obligations.

chain of responsibility

A liability framework under Queensland environmental law that may extend
responsibility for environmental obligations beyond the immediate operator to related
persons, including those with relevant control or financial benefit.

circular economy

An approach that seeks to retain materials in productive use for as long as they have
value, including by recovering useful products from CSG brine rather than relying on
disposal or indefinite storage.

coal seam gas water

Groundwater produced during CSG extraction to reduce pressure in coal seams and
release gas. It is also referred to as produced water or associated water.

CSG saline waste

The hierarchy established in Queensland’s CSG water policy framework that prioritises

hierarchy treatment of brine or salt residues to create usable products wherever feasible, with
disposal only considered after feasibility of usable and saleable product creation has
been assessed.

disposal A lower-order waste management pathway involving permanent or long-term placement

of waste into or onto land or another authorised receiving environment. In this report,
disposal is treated as an option to be considered only where higher-order recovery or
beneficial use options are not practicable.

end of waste

A regulatory pathway under the WRR Act through which a waste-derived material may
cease to be regulated as waste if it meets specified quality, use and management
requirements.

environmental authority

An approval under the EP Act authorising a resource activity or prescribed
environmentally relevant activity, subject to conditions regulating impacts, monitoring,
reporting, rehabilitation and compliance obligations.

estimated rehabilitation
cost

The estimated cost of rehabilitating land and preventing or minimising environmental
risks if an environmental authority holder fails to meet its obligations.

feedstock

A material supplied to a treatment, manufacturing or industrial process for conversion
into another product. In this report, CSG brine is described as a feedstock where it is
treated to recover water, salts or produce chemical products.

financial assurance /
financial provisioning

Financial security required to ensure funds are available for rehabilitation, closure,
monitoring or remediation if an operator does not complete its environmental
obligations.

general environmental duty

A duty under the EP Act requiring a person carrying out an activity to take reasonable
and practicable measures to prevent or minimise environmental risk.

interim storage

Temporary storage of CSG brine in dedicated dams, ponds or tanks pending adoption
of a long-term treatment, recovery or disposal pathway.

recovered product

A water stream, salt, chemical or other output generated from brine treatment that
meets relevant specification, approval and market requirements for productive use.
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Meaning in this report ‘

Waste prescribed under regulation for additional control because of its characteristics,
risks or potential environmental impacts.

resource recovery

Recovery of useful materials, products or value from a waste stream, including
conversion of CSG brine into recovered water, industrial chemicals, salts or other
usable products.

residual risk

The risk of environmental harm, rehabilitation failure, monitoring need or management
cost that remains after rehabilitation, closure or surrender of an environmental authority.

residual waste

Material remaining after brine treatment and product recovery that cannot be
beneficially used and must be managed, treated, stored or disposed of in accordance
with applicable waste classification and approval requirements.

salt encapsulation facility

An engineered facility designed to contain crystallised salts or saline residues for long-
term disposal, generally relying on containment systems, monitoring and post-closure
management to prevent release to the environment.

salt residue

Solid or concentrated saline material remaining after treatment, evaporation,
crystallisation or processing of CSG brine.

social licence

The level of community, landholder and stakeholder acceptance that enables a project
or industry practice to remain credible, trusted and practically operable over time.

waste

Material that is discarded, leftover, unwanted, surplus or otherwise requires
management following an activity, whether or not it has potential value. In this report,
untreated or unrecovered CSG brine and salt residues are treated as waste unless
lawfully managed as a resource or product.

waste and resource
management hierarchy

The preferred order for waste and resource management: avoid, reduce, re-use,
recycle, recover, treat and dispose.
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Executive summary

Queensland’s coal seam gas (CSG) industry has made substantial progress in the beneficial use of
produced water, but the management of concentrated saline brine remains a significant unresolved
environmental, regulatory and commercial issue. Brine generated from reverse osmosis treatment is
persistent, saline and regulated as waste. Unlike many contaminants, salt does not degrade over time,
meaning that storage, treatment, and disposal decisions create long-term stewardship obligations that may
extend for decades or longer.

Queensland’s regulatory and policy framework clearly favours higher-order brine management outcomes.
The Environmental Protection Act 1994 (EP Act), Waste Reduction and Recycling Act 2011 (WRR Act), Coal
Seam Gas Water Management Policy 2012 (CSG Water Management Policy) and Coal Seam Gas Brine
Management Action Plan 2023-2033 (Action Plan) collectively prioritise prevention of environmental harm,
resource recovery, circular economy outcomes and minimisation of disposal. These settings require
operators to consider treatment and beneficial use before relying on long-term storage, salt encapsulation or
other disposal-oriented pathways. Recent independent research by CSIRO’s Gas Industry Social and
Environmental Research Alliance (GISERA) further reinforces this policy direction by identifying several
beneficial use pathways that are now considered technically and economically feasible, strengthening the
case for resource recovery as a practical alternative to long-term storage and disposal.

Current industry practice continues to rely heavily on interim brine dams, with approximately 13,000 ML of
CSG brine stored across Queensland and significant additional volumes forecast. While these facilities may
be authorised and managed under environmental authority (EA) conditions, prolonged storage increases
risks associated with liner integrity, seepage, groundwater and soil impacts, monitoring, closure, financial
provisioning, and community confidence. Salt encapsulation facilities (SEF) may provide a potential disposal
pathway, but do not avoid the underlying long-term liability associated with permanent salt management and
are expected to create approval, social licence and residual-risk challenges.

The Queensland Brine Solutions (QBS) Brine Management Complex (QBMC) presents a timely, policy-
aligned and technically credible alternative to continued interim storage or disposal. The facility is intended to
receive CSG brine as a process feedstock and treat it through staged, controlled processing infrastructure to
recover water, produce industrial chemical products and manage residual streams under approved waste-
classification and environmental controls. At full-scale development, QBMC is intended to have capacity to
process all brine produced by Queensland’s CSG industry, including legacy brines generated over the last
decade.

QBMC aligns with the CSG saline waste hierarchy by seeking to treat brine and salt residues to create
usable products wherever feasible. Its proposed recovery (production) of caustic soda, hydrochloric acid,
and other outputs supports the transition of brine from a residual waste liability to a managed resource
stream, moving brine management away from disposal and toward recovery, reuse and circular economy
outcomes. For CSG operators and regulators, the emergence of an authorised and technically credible
beneficial use pathway may become a material consideration when assessing brine management strategies.
Where QBMC can demonstrate technical performance, environmental compliance, market acceptance, and
commercial practicability, continued reliance on long-term storage, salt encapsulation or other disposal
pathways may require stronger justification.

Overall, QBMC represents a timely and credible opportunity to improve the long-term management of CSG
brine in Queensland. It provides a pathway more closely aligned with contemporary regulatory expectations,
reduces reliance on indefinite storage and disposal, and may assist industry in addressing a long-standing
environmental and social licence challenge.
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1. Introduction

1.1. Purpose of report

This report reviews policy context, current industry approaches to brine storage and disposal, and emerging
drivers for treatment and beneficial use. The report clarifies brine regulatory obligations and highlights the
opportunity and timeliness for industry to consider emerging beneficial use treatments that have historically
been dismissed on grounds of viability. The long-term liabilities, chain of responsibility, and risks associated
with brine storage and salt encapsulation and the increasing financial liabilities to cover closure and
monitoring are also discussed.

This report is based on the current regulatory framework and obligations for CSG brine treatment and
management, and considers how those obligations align with the objectives of Queensland’s CSG water
management framework.

This report concludes that the opportunity to achieve brine management obligations and avoid uncertainties
in financial liabilities through brine beneficial use is now possible with the development of the QBS Brine
Management Complex (QBMC). The QBMC provides a permitted pathway for converting CSG waste brine
into usable products and reducing the residual waste burden.

1.2. Background

Queensland has significant reserves of coal seam gas (CSG) in the Surat and Bowen Basins. The coal
seams, from which CSG is obtained, contain both water and natural gas bonded to the coal. CSG is
extracted by pumping groundwater to the surface to reduce pressure and release the trapped gas. The water
that is pumped from the coal seams is referred to as CSG water, also known as produced or associated
water.

Importantly, the Queensland Government requires operators to proactively manage this water to minimise
environmental impact and maximise beneficial community use. More than 90% of CSG water generated in
Queensland is made available for beneficial uses, including irrigation, livestock watering, commercial use, or
discharge to watercourses (DETSI, 2025).

Where produced water does not meet quality criteria to enable beneficial use, treatment typically involves
reverse osmosis (RO) processes that produce a pure water stream and a concentrated saline brine waste
stream that requires management as a regulated waste product. Brine is defined by the Department of the
Environment, Tourism, Science and Innovation (DETSI) as saline water with a total dissolved solid (TDS)
concentration greater than 40,000 milligrams per litre (mg/L). In comparison, good quality drinking water has
TDS of less than 500 mg/L. The TDS of sea water is typically between 35,000 and 38,000 mg/L.

Unlike many contaminants that may attenuate or degrade over time, inorganic salt persists indefinitely in the
environment. As a result, the management of brine and salt residues must be considered within a long-term
stewardship framework, with risks and liabilities potentially extending for decades or centuries. Management
of this hyper-saline brine remains one of the key environmental and regulatory challenges facing the CSG
industry.
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1.3. Regulatory framework

CSG and liquefied natural gas (LNG) operations in Queensland are subject to a complex regulatory
framework including the following key legislation:

e Environmental Protection Act 1994

e Waste Reduction and Recycling Act 2011

e Petroleum and Gas (Production and Safety) Act 2004 (P&G Act)

o  Water Act 2000 (Water Act)

e Mineral and Energy Resources (Financial Provisioning) Act 2018 (MERFP Act)

The EP Act, WRR Act, and MERFP Act are key to the context of this report and the policy framework.

1.3.1. EP Act

The EP Act aims to protect Queensland’s environment while supporting development that enhances
community wellbeing both now and into the future, provided that essential ecological processes and
environmental systems are maintained. It establishes the regulatory framework for the assessment,
approval, and management of Environmentally Relevant Activities (ERA) which includes CSG activities as
defined as resource activities.

The Environmental Protection Regulation 2019 (EP Regulation) identifies specific prescribed ERAs in
Schedule 2. Waste processing and disposal ERAs are relevant to CSG brine management. The EP
Regulation defines regulated waste and includes non-toxic salts within this category. Schedule 9 further
classifies non-toxic salts, including saline effluent, as a category 2 regulated waste. Consequently, the brine
and salt by-products generated during CSG production fall within the scope of regulated waste under the EP
Regulation.

Operators require approval of an EA under the EP Act in order to undertake CSG extraction and ancillary
activities. There are 74 approved EAs for Schedule 3' CSG activities in Queensland (Queensland
Government, 2026). It is an offence to contravene a condition of an EA and operators are bound by the
general environmental duty.

Section 6A of the EP Act establishes the key principles of environmental protection that must guide the
administration of the Act. These principles require decision-makers to consider environmental risks and
impacts through the lens of ecologically sustainable development. In summary, the Act is administered
having regard to:

e The precautionary principle — where there is a risk of serious or irreversible environmental damage, a
lack of full scientific certainty should not be used as a reason to delay protective measures.

e Intergenerational equity — the environment should be managed so that future generations can enjoy the
same environmental benefits and resources as the present generation.

e Conservation of biological diversity and ecological integrity — biodiversity, ecosystems and ecological
processes should be protected and maintained.

e Improved valuation, pricing and incentive mechanisms, including the polluter pays principle, whereby
those responsible for environmental harm should bear the costs of preventing, mitigating or remediating
that harm.

e The principle of proportionality — environmental management measures should be proportionate to the
level of harm or risk being addressed.

1 Schedule 3 of the Environmental Protection Regulation 2019 establishes particular resource activities that are high risk
and attract an aggregate environmental score.
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e The principle of primacy of prevention — preventing environmental harm is preferable to relying on
remediation or mitigation after the harm has occurred.

These principles are foundational to not only the decisions to approve CSG and brine management activities
but also informing the policies established by Queensland Government.

1.3.2. WRR Act

The WRR Act provides the overarching policy framework for how waste materials, such as CSG brine,
should be managed. The WRR Act seeks to promote waste avoidance, resource recovery, recycling, and the
efficient use of resources, while minimising the environmental impacts associated with waste generation and
disposal.

End of Waste (EOW) Codes under the WRR Act provide a mechanism for certain waste-derived materials to
cease being regulated as a waste and instead be managed as a resource. Primarily a framework that
streamlines regulation while providing certainty, an EOW Code specifies the quality criteria, management
requirements and permitted uses that must be met for a waste material to be considered a resource.

If a waste-derived material is managed in accordance with an applicable EOW Code or EOW Approval, it
may no longer be subject to certain waste management requirements under the EP Act. This framework has
enabled the beneficial use of large volumes of CSG produced water for construction activities and irrigation
without the need for individual amendments to EAs.

Regarding waste disposal, the WRR Act establishes the waste levy to be imposed on waste disposed under
various criteria. The disposal of CSG brine would in most instances attract the waste levy, making it an
important financial lever to deter brine disposal.

The WRR Act embeds the waste and resource management hierarchy and circular economy principle in
legislation, and these are adopted in the CSG Water Management Policy context.

1.3.3. MERFP Act

The MERFP Act establishes Queensland’s financial provisioning framework for resource activities. It
operates alongside the EP Act by managing the State’s financial risk where the holder of a resource activity
EA fails to meet environmental management, rehabilitation or compliance obligations. In practical terms, the
MERFP Act provides the mechanism through which financial provisioning is collected, held and applied,
while the EP Act remains the principal framework for imposing the environmental obligations that must be
funded, including rehabilitation, prevention or minimisation of environmental harm, and restoration of
disturbed land.

For CSG operators, the key financial provisioning concept is the estimated rehabilitation cost (ERC). The
ERC is determined under the EP Act and is intended to represent the cost of rehabilitating land and
preventing or minimising environmental harm for the relevant ERC period. Brine storage dams, salt residues,
contaminated infrastructure, closure works and post-closure management are all captured by ERC.

Residual risk is particularly important in the context of CSG brine because salt does not degrade and may
remain a source of risk after active operations cease. Even where land is rehabilitated, residual risks may
remain if saline materials, seepage risks, containment systems or long-term monitoring requirements are not
fully resolved. The MERFP Act establishes arrangements for managing financial provisioning and residual-
risk payments, while the EP Act provides the statutory pathway for EA surrender, rehabilitation assessment
and any post-surrender management requirements.

This has direct relevance to brine management strategy. Long-term brine dams and SEFs may increase
rehabilitation, monitoring, maintenance and residual-risk exposure because they retain saline material in
storage or disposal infrastructure over extended periods. Conversely, treatment and beneficial use pathways
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may reduce the volume of material requiring long-term containment and therefore may reduce, or alter the
nature of, future ERC and residual-risk liabilities.

In this way, the MERFP Act reinforces the EP Act principles of polluter pays, primacy of prevention and
intergenerational equity. Operators are expected to internalise the costs of managing environmental harm,
rehabilitation and residual risk rather than transferring those costs to the State, landholders or future
generations. The financial consequences of brine storage, salt disposal and unresolved residual risk are
central to assessing whether higher-order beneficial use pathways provide a more durable and policy-
aligned approach to CSG brine management.

2. Policy context

The CSG industry experienced a significant phase of growth in Queensland in the 2010s with the approval
and development of the Curtis Island CSG to LNG plants and supporting CSG fields in the Surat and Bowen
Basins. Policy and legislative frameworks were strained, with the Queensland Government developing policy
in real time to address issues as they emerged.

The introduction of the CSG Water Management Policy in 2012 signalled a change in approach to CSG
water and brine management, effectively banning evaporation ponds and discouraging long-term reliance on
brine storage dams. Approved EAs could no longer be relied upon as an approval of a brine dam, with
operators forced through provisions in the EP Act to seek approval again through EA amendments.

The CSG Water Management Policy sets out the Queensland Government's preferred approach for
managing water and saline wastes generated by CSG production. Its objective is to ensure that CSG water
is managed in a way that protects the environment while maximising its beneficial use as a valuable
resource.

The policy sought to move industry away from treating these materials as wastes requiring indefinite storage
and toward recovery and beneficial use. It introduced a hierarchy for managing saline waste products,
including brine and crystallised salts:

Priority 1 Brine or salt residues are treated to create usable products wherever feasible.

Priority 2 After assessing the feasibility of treating the brine or solid salt residues to create usable and
saleable products, disposing of the brine and salt residues in accordance with strict
standards that protect the environment.

Under this hierarchy, operators are expected to:

e maximise beneficial use where feasible
e investigate treatment and processing options that reduce the waste burden

e rely on disposal only where higher-order management options are not reasonably practicable

This hierarchy is also consistent with Queensland’s waste policy framework under the WRR Act that
prioritises waste avoidance, recovery, and circular economy outcomes ahead of disposal.

The CSG Water Management Policy establishes a clear preference for beneficial use of saline waste.
Although the policy recognises that disposal may be necessary where higher-order options are not feasible,
the policy logic requires operators to demonstrate that beneficial use or recovery pathways have been
properly assessed before lower-order disposal pathways are adopted.

Accordingly, assessments of feasibility and practicability are not necessarily static. A pathway that may have
been commercially or technically unavailable when earlier brine strategies were developed may need to be
reconsidered where new infrastructure, technologies, or commercial arrangements become available. The
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emergence of a viable beneficial use pathway therefore affects contemporary interpretations of best practice
environmental management and the application of the hierarchy.

As the hierarchy suggests, at the time of the policy release there was no viable treatment pathway for
beneficial use. Nonetheless, EA decision-makers had to consider the CSG Water Management Policy when
assessing proposed CSG projects.

Industry undertook a number of studies over the subsequent years into beneficial use and disposal options.
In 2018 the Queensland Government commissioned a report from the Australian Petroleum Production and
Exploration Association Limited (APPEA, now Australian Energy Producers [AEP]) on CSG water and brine
management. The report reviewed a range of potential management pathways that had been investigated by
industry, either individually or collaboratively. The options assessed included:

e selective salt recovery (recovering commercial salt products)
e deep injection of brine into suitable geological formations
e ocean outfall disposal following treatment and transport

e encapsulation or engineered disposal of salt residues

The report concluded that no single solution had emerged as a commercially and technically viable industry-
wide answer at the time and highlighted that brine management remained one of the most significant
unresolved environmental and operational issues for the Queensland CSG industry. While water treatment
technologies were well established, the residual salts and brines required a durable management pathway
capable of handling very large quantities over the life of the industry.

A review of the APPEA report by The University of Queensland Centre for Natural Gas (UQ-CNG) in 2020
identified SEFs as the industry’s preferred medium-term (10 to 15 years) pathway for long-term salt
management, while also recognising that this option requires further environmental assessment, residual risk
management and stakeholder engagement. The results of this review indicated that the industry had not
made any meaningful progress towards moving brine management up the hierarchy.

Seeking to establish certainty, the Queensland Government released the Action Plan in consultation with
industry. It establishes high-level actions for both government and industry. While indicative of continuing
progress towards improved certainty for brine management, the Action Plan does not introduce any new,
significant policy signals.

In 2026, CSIRO’s GISERA has undertaken a Queensland-focused review of beneficial use, management
and disposal options for CSG brine generated from the Surat and Bowen basins (GISERA, 2026). A key
outcome from the GISERA study is that it identifies several potential beneficial use pathways that show
technical promise and are economically feasible including the recovery of caustic soda, calcium carbonate,
and a sodium chloride-rich stream via causticisation. While the GISERA study did not identify any
proponents of beneficial-use related projects, the causticisation reaction identified as a promising chemical
route is a patented process owned by Parkway Process Technologies, a corporate affiliate of QBS.

Despite the policy direction prioritising beneficial use and the lack of any SEF operating history in Australia,
the GISERA study ultimately concludes that disposal in SEFs ‘as the most feasible and defensible current
option for industry-wide implementation’. It should be noted that GISERA itself is not a regulatory body, is
partly industry funded and performs research and provides advice to industry.

The Regional Planning Interests (Condamine Alluvium) and Other Legislation Amendment Act 2026 further
reinforces a tightening regulatory approach to CSG activity in sensitive groundwater and agricultural areas. It
strengthens the protection of one of the State’s most significant groundwater resources, the Condamine
Alluvium, through introduction of a deemed EA condition that prohibits contaminant releases ‘by the
operation of a well’ into waters of the Condamine Alluvium where those releases would result in water quality
inconsistent with applicable water quality objectives.
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3. Current industry practice

Queensland's CSG industry generates associated water during gas extraction, which varies in volume and
quality over a project's life. Associated water extraction has stabilised at around 54,000 megalitres per year
(ML/y), with approximately 82% generated from the Surat Basin (Office of Groundwater Impact Assessment,
2025). It is estimated that between 5 and 15 million tonnes of salt (through RO of associated water and
generation of waste brine) will be produced over the lifespan of the industry (UQ Australia, 2020).
Approximately 13,000 ML of brine is currently stored in 36 dams across Queensland, with additional volumes
expected (Business Queensland, 2026).

As part of an EA application under the EP Act, CSG operators must demonstrate how the CSG water and
waste brine will be managed in accordance with the CSG Water Management Policy. EA application
supporting information typically consists of commitments to achieve the policy but has for the most part not
resulted in any strict end-of-life brine management obligations through EA conditioning.

Industry continues to rely heavily on the storage of CSG brine waste in dedicated dams typically intended as
an interim or temporary arrangement until a long-term disposal strategy is adopted. Brine dams are typically
shallow, lined earthen basins (Figure 3.1). As evaporation occurs over time, salts and other dissolved
constituents concentrate in the dam. Given evaporation ponds for storing CSG water are effectively banned
in Queensland, the operation of “temporary” dams for extended periods, where the water invariably
evaporates, represents a significant regulatory risk.

These dams present ongoing environmental and operational risks, including seepage to soil and
groundwater, liner integrity and maintenance requirements, increasing salinity and contaminant
concentrations, and accumulation of trace elements such as arsenic, boron, and selenium. Operators are
obliged to manage brine dams in accordance with their EA conditions that require regular water and
structural monitoring.

Risks of brine storage are compounded by the duration of storage where, in some cases, brine has remained
stagnant in dams for periods exceeding 15 years. This materially weakens the characterisation of these
assets as temporary containment as they reach their operational end-of-life and require liner maintenance
works in the absence of alternative management options.

From a stakeholder and social licence perspective, interim dams attract increasing scrutiny where
communities perceive that temporary storage arrangements have become a de facto permanent disposal
strategy, particularly without a defined long-term management outcome.

With limited progress on alternatives, industry is still developing brine dams as an interim solution. As
recently as June 2026, an EA amendment application seeking approval for an expansion of a CSG
operation, including construction of new brine dams, seeks to manage brine through storage acknowledging
no long-term solution is understood.

Figure 3.1 CSG brine dam (GISERA, 2026)
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3.1. Challenges with disposal via salt encapsulation

Despite the policy setting of the last 14 years, disposal via SEF is still considered by industry the most viable
option for brine management despite identified opportunities in beneficial use (GISERA, 2026). There are no
approved SEFs in the state (or in Australia) and disposal via SEF presents risks to operators, community,
and the environment.

Risks to operators

e Regulator expectations and guidance for achieving SEF approval under the EP Act are not clear,
creating approval uncertainty.

e Community perceptions and expectations.

e Financial assurance and residual-risk frameworks for SEFs are under development, providing no
certainty in long-term costs and liability.

¢ Ongoing monitoring and maintenance requirements may be perpetual, with operators subject to future
unknown policy and decision-making on EA surrender and tenure relinquishment.

e Environmental liability through chain of responsibility that extends beyond the immediate EA holder to
related persons, including entities such as a holding company or individuals with relevant land
ownership, control, financial benefit or capacity to influence conduct.

The CSG industry depends on maintaining social licence with community and stakeholders, particularly
landowners on whose land CSG infrastructure operates. Perpetual environmental, cost, and liability risks of
SEFs have the potential to threaten the balance of co-existence that the industry has spent decades
building. A recent CSIRO publication highlighted the significant concerns about brine storage and the
prospect of the large-scale disposal of waste salts from the CSG industry (Witt K, 2025).

Risks to the environment and community

e Contamination of groundwater via leaching.

e Failure of containment systems resulting in contamination to receiving waters.
e Soil salinisation.

e Land use impacts and sterilisation.

e Stewardship, liability and costs in perpetuity.

Disposal via SEF does not align with the policy priority established by the Queensland Government in the
CSG Water Management Policy, nor the WRR Act. Operators are obliged to investigate, assess, and
exhaust all other options thoroughly before disposal can be considered. In some instances, these policy
settings are set in EA conditions.

The Queensland Government through its Action Plan is seeking further research and development from
industry, suggesting that future policy changes are subject to the findings of yet to be completed studies.
Actions assigned to industry, including research and development, do not set a clear timeframe for delivery.
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4. The beneficial use opportunity

The policy setting, current industry practice, and brine management challenge provide an opportunity for
beneficial-use treatments to become the preferred solution for CSG operators. Brine waste management
within the CSG industry requires innovation to meet environmental and regulatory expectations. Advanced
technology development for brine waste management delivers measurable benefits, including reducing the
volume of saline waste, minimising risks to groundwater and ecosystems, and ensuring compliance with
Queensland’s stringent environmental standards.

The identification of the viability of recovering caustic soda, calcium carbonate, and a sodium chloride-rich
stream via causticisation (GISERA, 2026) is timely, with recent approval of the QBMC.

41. QBMC overview

Located 20 km south of Chinchilla, QBMC is the flagship facility being developed by QBS, a subsidiary of
Parkway Corporation Limited. It is understood to be the first approved dedicated CSG brine treatment and
resource recovery facility of its kind in Australia.

The planned facility will be a dedicated CSG brine treatment and resource recovery complex that treats brine
from existing CSG operations or legacy brine dams and converts it into recovered water, industrial chemicals
and managed residual streams utilising a proprietary flowsheet. The project design is presented in

Figure 4.1.

QBMC is proposed to receive CSG brine as a process feedstock and treat it through staged, controlled
processing infrastructure. Brine would initially be transferred to the facility by road transport, with outputs to
include recovered water suitable for beneficial use, chemical products (caustic soda, hydrochloric acid, lime
and more) and residual solid waste managed in accordance with approved waste classifications and
approval conditions.

The project is to be developed progressively, commencing with Stage 0, a commercial demonstration project
(CDP), with pilot-scale infrastructure to confirm process performance and commercial viability. A staged
delivery model also allows technical performance, product specifications, waste classifications and
environmental controls to be progressively verified before larger-scale treatment capacity is developed, in
Stages 1-4.

The facility will be located within the Crossroads Renewable Energy precinct and supported by associated
renewable energy infrastructure, including solar generation and battery energy storage. This co-location is
relevant to the project’s low-emissions positioning and provides a practical basis for integrating brine
treatment with renewable energy supply, subject to the timing and delivery of the associated energy
infrastructure.

By transforming brine into a manageable resource through improved treatment and recovery processes,
these innovations support sustainable industry practices, protect sensitive environments, and align with
government objectives for responsible resource development for beneficial use. At full-scale development,
the QBMC will have sufficient design capacity to process volumes equivalent to Queensland’s annual CSG
brine generation, inclusive of the vast inventory of legacy brines produced over the last decade.
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Parkway
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QBS Brine Management Complex (QBMC)
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Flagship Parkway-Tech Development Project

= Parkway has developed the only viable pathway in Australia, to
process CSG derived waste brine into valuable industrial chemicals.

QBMC Preliminary Layout QBN\C - ) power grid

It should be noted this preliminary layout is intended for illustrative purposes only and will change materially e
as the project configuration is optimised based on feedback from a range of stakeholders s -‘“ab\\\

Development of the planned PV solar and battery energy storage system (BESS) do not form part of the sl 2 ‘oad
QBMC and are being pursued by Crossroads Energy as part of the broader Crossroads Sustainability Precinct SHAES c\'oss @ene\N

Figure 4.1 QBMC indicative concept design (PWN, 2025) (adapted by author)
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4.2. Regulatory and policy alignment

QBMC is consistent with the principal regulatory and policy objectives identified in this review where it
supports beneficial use, resource recovery, circular economy outcomes, and waste minimisation as
alternatives to indefinite storage or disposal of concentrated brine. QBMC aligns with Priority 1 of the CSG
Water Management Policy and Action Plan through direct creation of usable products from brine. It provides
a credible pathway beyond interim storage and supports transition of brine from residual waste liability to a
potential managed resource. It is aligned with the WRR Act hierarchy because it seeks to move brine
management from lower-order treatment or disposal management, toward higher-order recovery and
beneficial use preferences.

The availability of an approved commercial resource recovery facility is a relevant consideration when
operators assess the practicability of higher-order management options under Queensland's waste hierarchy
and associated policy framework. Where such pathways are demonstrated to be technically,
environmentally, and commercially practicable, proponents must consider them as part of the assessment of
brine management strategies before adopting lower-order disposal or long-term containment options.
Whether a particular management approach satisfies applicable statutory and policy requirements would
remain a matter for assessment by the relevant regulatory authority based on the circumstances of each
proposal.

4.3. Technological alignment

The QBMC utilises a proprietary flowsheet incorporating patented technologies and electrochemical
processes to achieve concentration and facilitate synthesis of chemical products that can be beneficially
used in industrial processes. Incoming brine is subject to pretreatment to remove impurities before primary
processing to separate primary inorganic components and concentrate acid and base products. Chemical
products will be pumped into tanker trucks for delivery to end customers, while adopting best practices in
material handling. Some products may also be used internally in the QBMC processes.

The process being adopted at QBMC enables up to 98% of the resource to be recovered from the brine
waste, subject to feed chemistry and operating conditions. The remaining 2% represents residual waste that
would be managed in accordance with standard waste management requirements of the EP Regulation.

GISERA identifies the recovery pathway as technically viable and identifies potential markets for the
recovered products (GISERA, 2026).

4.4. Feasibility and practicability of beneficial use

The assessment of beneficial use is not static. A brine management option that was previously considered
technically unavailable or commercially immature may need to be reconsidered where new infrastructure,
approvals, technology, or market pathways become available. In this context, the emergence of QBMC is
relevant because it provides a potential beneficial use pathway that can be assessed against the CSG saline
waste hierarchy, the WRR Act hierarchy, and the EP Act principles of prevention, proportionality, and polluter
pays.

For CSG operators, feasibility and practicability should be assessed on an evidence-based and project-
specific basis. Relevant considerations include technical performance, ability to accept relevant brine quality
and volumes, regulatory approvals, transport and logistics, recovered product specifications, market
demand, residual waste classification, environmental risk, whole-of-life cost, financial provisioning
implications and the extent to which the option reduces long-term storage, rehabilitation, and residual-risk
obligations.

Where QBMC can demonstrate that it is technically, environmentally and commercially practicable,
continued reliance on interim storage, planned SEFs, deep-well injection or off-site disposal may require
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stronger justification. This does not mean that beneficial use will be mandatory in every circumstance, but it
does mean that lower-order options should be reasonably assessed against an available higher-order
pathway rather than against a historical assumption that no practicable treatment or recovery option exists.

4.5.

Options comparison matrix

Table 4.1 provides a high-level comparison of the main brine management pathways relevant to this report.
The comparison is indicative and is intended to support strategic assessment rather than replace project-
specific technical, commercial, or regulatory evaluation.

Table 4.1

Policy alignment

Comparison of CSG brine management options

Environmental and

Cost and liability

Overall assessment

residual risk

considerations

encapsulation
facility

option where
material is
disposed.

containment, leaching,

land use, rehabilitation,

monitoring and
perpetual stewardship
risks remain.

Interim brine Lowest alignment | Ongoing seepage, Continuing Useful as short-term

storage where storage liner, structural monitoring, containment but weak as
becomes long- integrity, overflow, maintenance, liner a durable long-term
term. May be groundwater and renewal, closure, strategy unless linked to
acceptable only as | closure risks increase ERC and residual- a defined treatment,
a managed interim | with time. risk exposure. recovery or disposal
measure. pathway.

Salt Lowest-order Long-term Potentially high May provide a disposal

upfront capital,
approval, operating
expenses, financial
provisioning, post-
closure monitoring
and residual-risk
costs.

pathway, but requires
strong justification where
a higher-order recovery
option is feasible.

reuse, recycle and
recovery of waste
resources.

but residual waste,
transport, storage, and
process controls must
be managed.

Deep-well Lowest-order Dependent on Requires May be technically

injection option where geological suitability, investigation, possible in limited
material is injectivity, containment | approval, monitoring | circumstances, but does
disposed. certainty and and contingency not recover value and

groundwater costs; liability may attract heightened

protection. depends on long- scrutiny in sensitive
term containment groundwater contexts.
performance.

Off-site disposal | Lowest-order Transfers material to a | Transport, gate fees, | May remain necessary for
option where disposal facility but levy exposure, residual waste but is
material is does not remove acceptance limits unlikely to be persuasive
disposed. broader waste- and ongoing as the primary industry-

generation and documentation wide brine strategy where
product-stewardship requirements may be | recovery options exist.
issues. material.

QBMC/Beneficial | Highest-order Reduces reliance on Treatment and Most policy-aligned

use option where long-term containment, | transport costs must | option because it

be assessed against
avoided storage,
SEF, monitoring,
rehabilitation, levy
and residual-risk
costs.

prioritises beneficial use
provided it can
demonstrate feasibility
through technical
performance, product
markets, and residual-
waste controls.
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The beneficial use of brine waste addresses risks posed by disposal options, creating meaningful benefits for
operators, community and the environment. Table 4.2 summarises how QBMC addresses those risks by
shifting brine management from long-term disposal and containment toward authorised treatment, resource
recovery and managed residual waste pathways.

Table 4.2 Risks identified for salt encapsulation and how QBMC addresses them

Risks

Approval uncertainty
for SEFs

Risk pathway

Regulatory expectations for SEF
approval remain unclear, creating
uncertainty for operators seeking a
disposal pathway.

How QBMC addresses the risk

QBMC provides an approved treatment and resource-
recovery pathway rather than a disposal pathway.
Where operated under appropriate approvals, it gives
operators a clearer basis to demonstrate that higher-
order management options have been considered
before relying on SEFs.

Community
perceptions and
expectations

Large-scale permanent salt disposal
may be viewed by communities and
landholders as a long-term transfer
of industry risk to local landscapes.

QBMC reframes brine as a feedstock for recovered
water and industrial products, reducing reliance on
permanent local salt disposal. This supports a more
positive social licence environment centred on
resource recovery, circular economy outcomes and
reduced legacy risk.

Uncertain financial
assurance, residual
risk and long-term
liability

Long-term storage or SEF disposal
may create uncertain closure, post-
closure monitoring, residual risk and
financial provisioning requirements.

By transferring brine to an authorised processing
facility and converting most of the stream into
recovered products, QBMC may reduce the volume
and duration of residual liabilities that operators would
otherwise need to provision for through storage or
disposal infrastructure.

Perpetual monitoring
and maintenance

SEFs and long-term dams may
require ongoing monitoring,
maintenance, reporting and future
decisions about EA surrender or
tenure relinquishment.

QBMC reduces reliance on passive long-term
containment by processing brine through active
treatment infrastructure. Residual wastes remain
subject to approved management requirements, but
the overall pathway is intended to reduce the scale of
material requiring perpetual containment.

contamination via
leaching

Chain of Environmental liability may extend A properly documented transfer to an authorised
responsibility beyond the immediate EA holder to | brine processing facility can support clearer allocation
exposure related persons where long-term of responsibilities for acceptance, treatment, product
waste and contamination obligations | recovery and residual management. This may reduce
remain unresolved. unresolved operator exposure compared with
retaining brine in long-term storage or disposal
assets.
Groundwater Stored salts or brine may leach if QBMC reduces the volume of brine and salt requiring

containment systems degrade or if
disposal facilities do not perform as
intended over the long term.

long-term containment by recovering products and
water from the stream. Residual materials would be
managed under approved waste classifications and
environmental controls, reducing reliance on indefinite
in-ground containment.

Containment failure
and receiving-water
impacts

Dam, liner or SEF failure could
result in saline releases to surface
waters, drainage lines or other
receiving environments.

QBMC is proposed as purpose-built industrial
treatment infrastructure with controlled receipt,
storage, processing and residual management
systems. This reduces dependence on extensive
long-term storage and supports more active
containment and process controls.

Soil salinisation

Leaks, seepage, spills or poorly
controlled salt disposal can increase
soil salinity and reduce land
capability.

QBMC reduces the mass of salt requiring disposal by
converting brine into usable products and recovered
water where feasible. This reduces the quantity of
saline material that could otherwise contribute to soil
salinisation through long-term storage or disposal
failure.
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Risks Risk pathway How QBMC addresses the risk ’

Land use impacts SEFs and long-term storage dams QBMC consolidates brine processing within dedicated

and sterilisation can occupy land for extended industrial infrastructure rather than requiring multiple
periods and limit future land use or long-term disposal or containment sites across CSG
rehabilitation options. tenures. This may reduce land take, support

rehabilitation of legacy dams and minimise
sterilisation of productive land.

Stewardship, liability Because salt is persistent, QBMC seeks to avoid or reduce perpetual

and costs in permanent disposal can create stewardship by recovering value from the brine

perpetuity long-duration stewardship stream and minimising the residual waste requiring
obligations with uncertain future final management. This aligns with the policy
costs. preference for product creation wherever feasible

before disposal is considered.

4.7. Limitations and dependencies

QBMC provides a credible and policy-aligned beneficial use pathway, but its significance depends on
successful staged implementation and demonstration of performance.

Key dependencies include:

e confirmation of process performance at each stage

ability to manage variable brine chemistry

e product quality and specification

e market acceptance and offtake for recovered products
e transport and logistics capacity

e compliance with EA and waste-management conditions

e the commercial terms under which operators can transfer brine to the facility

These dependencies are not necessarily unique to QBMC and do not undermine the policy relevance of
QBMC. Rather, they define the evidence required for QBMC to become a durable long-term pathway for
CSG brine management. The central regulatory implication is that, as QBMC progresses from demonstration
to commercial operation, operators and regulators will likely increasingly need to assess whether continued
reliance on lower-order storage or disposal remains reasonable, practicable and consistent with
contemporary expectations for beneficial use and resource recovery.
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5. Conclusions

CSG brine management remains one of the most significant unresolved environmental, regulatory, and
commercial issues facing Queensland’s CSG industry. While the industry has achieved substantial beneficial
use of produced water, the concentrated saline brine generated through treatment continues to present long-
term challenges because salt is persistent, difficult to remediate once released, and capable of creating
enduring rehabilitation, residual-risk and stewardship obligations.

Queensland’s regulatory framework clearly favours higher-order brine management outcomes. Current
reliance on interim brine dams and potential disposal via SEFs does not resolve the underlying long-term
liability associated with saline waste. These approaches may remain necessary in limited or transitional
circumstances, but they carry material risks. As storage durations increase, these risks become increasingly
difficult to characterise as temporary or minor.

The emergence of QBMC has the potential to materially change the context in which future brine
management options may be assessed, particularly where the facility demonstrates technical, environmental
and commercial practicability. By treating CSG brine as a feedstock for recovered water and industrial
products, QBMC provides a pathway that is more closely aligned with the saline waste hierarchy, the waste
and resource management hierarchy and contemporary expectations for circular economy outcomes. It has
the potential to reduce reliance on long-term storage and disposal, reduce the volume of residual material
requiring containment, and alter the scale and nature of future rehabilitation and residual-risk liabilities.

The publication of the GISERA report is an important development in the Queensland brine management
landscape. By identifying several beneficial use pathways for CSG brine as technically promising and
economically feasible, the report weakens the historical basis for assuming that long-term storage or
disposal are the only practicable options. Although GISERA does not determine regulatory outcomes, its
findings support a more contemporary assessment of brine management strategies. Where higher-order
recovery options are available, future reliance on lower-order storage or disposal pathways is likely to require
a clearer, evidence-based explanation of why those options are not reasonable or practicable in the
circumstances.

On balance, QBMC represents a credible and timely opportunity to shift Queensland’s CSG brine
management from indefinite storage and disposal toward resource recovery and beneficial use. The
emergence of QBMC, together with Queensland’s policy hierarchy and recent GISERA findings, materially
changes the strategic context for CSG brine management. Beneficial use can now be considered a practical
and credible pathway rather than a purely aspirational objective, and future assessments of brine
management strategies should consider this evolving context. As QBMC progresses toward commercial
operation, continued reliance on lower-order storage or disposal pathways is likely to require stronger,
evidence-based justification.

Regulatory framework review 20



*Onward

0. References

Business Queensland. (2026). Regulatory framework for CSG-LNG industry. Retrieved from Queensland
Government: https://www.business.qld.gov.au/industries/mining-energy-water/resources/petroleum-
energy/legislation-policies/regulatory-framework/legislation

DETSI. (2025). Coal Seam Gas Brine Management Action Plan 2023-2033. Environmental Services and
Regulation, Department of the Environment, Tourism, Science and Innovation

GISERA. (2026). Beneficial reuse and disposal options for brine from the Surat and Bowen basins. CSIRO

Office of Groundwater Impact Assessment. (2025, December). Underground Water Impact Report 2025 for
the Surat Cumulative Management Area. Retrieved from Queensland Government, Department of
Local Government, Water and Volunteers:
https://environment.gld.gov.au/__data/assets/pdf_file/0018/423171/surat-cma-uwir-2025-report.pdf

PWN. (2025). Parkway Corporattion Limited - 2025 Annual General Meeting - Presentation. Parkway
Corporation Limited

Queensland Government. (2026). Environmental Protection Act 1994 Public Register. Retrieved from
https://apps.des.qld.gov.au/public-register/index.php

UQ Australia. (2020). Independent Review: Brine and salt management (Section 6, Queensland Gas: end-to-
end water use, supply and management). Centre for Natural Gas, The University of Queensland
Australia

Witt K, D. D. (2025). Local communities’ responses to CSG salt and brine management options in
Queensland’s Surat Basin. (Vols. Journal 65, EP24050.). Queensland: Australian Energy Producers

Regulatory framework review 21



Contact us
for further
information

Head Office
Suite 3, 131 Faulkner Street
Armidale NSW 2350

PO Box 1606
Armidale NSW 2350
admin@onward.au

ARMIDALE
0437 645 419

BRISBANE
0437 008 431

NEWCASTLE
0401 499 270




	1. Introduction
	1.1. Purpose of report
	1.2. Background
	1.3. Regulatory framework
	1.3.1. EP Act
	1.3.2. WRR Act
	1.3.3. MERFP Act


	2.  Policy context
	3. Current industry practice
	3.1. Challenges with disposal via salt encapsulation

	4. The beneficial use opportunity
	4.1. QBMC overview
	4.2. Regulatory and policy alignment
	4.3. Technological alignment
	4.4. Feasibility and practicability of beneficial use
	4.5. Options comparison matrix
	4.6. Benefits of beneficial use
	4.7. Limitations and dependencies

	5. Conclusions
	6. References

