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Dear members of Committee,

Astrolabe Group welcomes the opportunity to contribute to the NSW Legislative Council’s inquiry into
data centres, with a particular focus on the terms of reference relating to water usage and cooling.

With a focus on water, we also provide context to the impact this has on other terms of reference
including the scale and trajectory of data centre development in NSW and land use and housing.
Through our work we are also able to provide some insights into lessons from other jurisdictions.

To ensure that investment in NSW supports both economic growth and sustainable development, a
partnership approach to water infrastructure delivery is required.

Astrolabe Group is a strategic advisory firm specialising in infrastructure, land use planning, and public
policy. We have worked with industry, infrastrucutre providers, peak and representative orgnaisations
and govenrment relating to policy, regulartory settings, stakeholder engagement and land use planning
relating to major projects including data centres.

The policy and regulatory settings that govern how data centres access water, energy and planning
approvals will determine the investment that comes to NSW. Taking no action will result in the data
centre sector deploying its capital elsewhere or will place an unnecessary burden on existing
infrastructure that crowds out other priorities the state is trying to deliver that serves our communities.

While this submission focuses on water usage and cooling, we acknowledge the full scope of the Terms
of Reference and the interrelated nature of these issues in the planning and delivery of data centres.

We also note the release today by the NSW Government of the NSW Data Centre Consultation Paper.
Our submission has not considered this paper due to the timing of its release.

We welcome the opportunity to further support the inquiry as it progresses its review.

Yours sincerely,

S a—

Michael Comninos
Director



About water & data centres

The demand for water in data centres is primarily driven by the need to cool
servers and computing hardware that generate substantial levels of heat when
operating. Without a coordinated approach to water infrastructure, the ambition to
attract investment, position Sydney as the data centre capital of the Asia Pacific
and ensure infrastructure needs of communities are not impacted, will be
constrained by the very systems it depends on.

Projected annual data Of Australia’s data Investment projected State significant data
centre water demand centre capacity located by 2030 to meet cloud centres in Sydney’s
by 2030 in Sydney and Al demand growth areas

The challenges and opportunities

Potable water is not a viable long-term Sydney Water cannot deliver this alone
source Sydney’s water challenge is bigger than Sydney
Data centres relying on potable supply are Water Corporation’s (SWC) capacity to respond.
drawing from the same constrained networks as ~ SWC's capital envelope grew to $13.2bn for
housing growth. These demands are now in 2025-30, yet IPART declined to approve the full
direct competition pricing proposal. Data centre servicing risks not

be prioritised

Private investment can fill the gap Data centres power our growth targets
The data centre sector has the capital, the By shifting data centres off potable supply,
incentive and the proven models to fund recycled capacity is freed up for housing. Infrastructure
water infrastructure without placing additional investment catalysed by the sector directly
cost on Sydney's residents or stretching supports the state's ability to deliver on its
constrained public delivery programs housing and population growth commitments.

A framework for action: three horizons
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The case for acting now

Data centre investment is mobile and the competition at interstate and international levels is real.
Without the enabling settings for private water infrastructure, NSW risks attracting investment on the
wrong terms: growth that strains rather than strengthens the broader ecosystem. Getting this right
will ensure that this opportunity works for NSW, not against it.



Introduction and purpose

In 2026, a well-planned data centre industry is a key component of economic infrastructure, it underpins
productivity, job creation and Australia's capacity to compete in an Al-driven global economy.' The
benefits are substantial, but they are not guaranteed. They flow to the jurisdictions that make
investment decisions early, and they go elsewhere when governments hesitate. Whether NSW captures
the benefits of this technological shift will depend on whether we can offer the policy settings and
investment environment that this industry requires.

The surging demand for data intensive activities for cloud computing, Al and streaming has seen an
expansion of Australia’s data centre capacity by forty times in the past two decades, almost two-thirds
of which has occurred since 2020.2 With a strong pipeline of approved and proposed developments,
and commitments from the world's largest hyperscale operators, Sydney is positioning itself as the data
centre capital of the Asia Pacific.

Data centres are intensive developments however, requiring guaranteed access to electricity,
telecommunications and water infrastructure at a much more significant scale than other industrial uses.
For a state seeking to position itself as a leading location for hyperscale and Al compute infrastructure,
the availability of secure water supply is a prerequisite, not a secondary concern.

The NSW Data Centre Consultation Paper, released on the 27 March 2026 for comment by the NSW
government, recognises increased utility demand presents challenges. Water demand is expected to
rise, occurring along with rising demand from other users and long-term challenges to water security3.

This paper presents a case for network-level planning to meet the demand for data centres. It outlines
an approach to a coordinated, systemic approach to water infrastructure investment that enables a
transition from potable to non-potable water sources to secure supply for the sector while reliving
pressure on drinking water systems.

This approach to infrastructure is critical to ensure it balances the needs of communities across NSW.
Access to water presents a distinct combination of urgency and complexity that could determine the
sector’s impact on other major challenges like Sydney’s housing crisis.

This paper has three key sections:

o Data centres and water — Water access and supply requirements

e Securing water: three horizons — Three phases of the evolving approach to securing water for
data centres

¢ Designing Horizon 2: Step change — Diving into a network-level approach to secure a non-
potable water supply to meet demand for data centres.

" The Australian, March 2026. Data centres: plan them well and they’ll build the energy system Australia needs. Available at:
https://www.theaustralian.com.au/business/technology/data-centres-plan-them-well-and-theyll-build-the-energy-system-australia-
needs/news-story/9e6c6b939807943d97d8989783090f50?qiftid=gAYVGwUbA8

2 M3 Property. Data centre growth in Australia. Available at:
https://m3property.com.au/static/88f0d39061ca9072f2bf0a5b61dc5c3f/M3-Property-Report-Data-Centre-Growth-in-Australia-
November-25.pdf.

3 NSW Government, March 2026, NSW Data Centre Consultation Paper,
https://www.infrastructure.nsw.gov.au/media/qwwpt03m/nsw-data-centre-consultation-paper_wcag.pdf
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Data centres and water

Alignment with inquiry terms of reference:

d. Water usage and cooling

The demand for water in data centres is primarily driven by the need to cool servers and computing
hardware that generate substantial levels of heat when operating. If demand for data centres continues
at the current trajectory, Sydney Water has projected that they could require up to as much as 135
gigalitres annually, equivalent to a quarter of Sydney's available water.*

There are two main methods of cooling when it comes to data centres, air and liquid cooling. Air cooling
uses fans and chilled air circulated through the data centre. It is the more energy intensive cooling
method, often used in smaller data centres. Liquid cooling uses water or other fluids to absorb and
remove heat, either in pipes and panels, or by surrounding the servers completely (submerged servers
in dielectric fluid). As data centres grow in size and capacity, liquid cooling has become the preferred
method of the two?.

The use of non-potable water (treated wastewater from sewer mining and
advanced recycling) offers a clear alternative. It enables far more efficient cooling
methods and significantly reduces the impact of data centres on constrained
drinking water supplies and infrastructure networks.

Liquid cooling in data centres is far and away the most efficient method, resulting in its growing
prevalence across industry. Data centres in Australia which use air-cooling typically have a power
usage effectiveness (PUE) of 1.5 to 1.8, whereas data centres with liquid-based cooling have a PUE as
low as 1.078.

Despite the case for liquid cooling methods, data centres in NSW face significant barriers to securing
appropriate water supply. The most fundamental constraint is the reliance on potable water. As recycled
water infrastructure is largely absent in the areas where data centres are concentrated, operators have
no viable alternative to drawing from constrained drinking water supplies.

There are three main liquid cooling methods: evaporative, direct-to-chip and immersion. Currently,
evaporative cooling, which has the highest rate of water consumption, is the default for a majority of
hyperscale builds, however direct-to-chip cooling is emerging as the preferred method as the sector
advances. Direct-to-chip cooling consumes significantly less water than evaporative cooling and is also
well suited to the use of non-potable water.

4 Reuters, 2025. Exclusive: In Australia, a data centre boom is built on vague water plans. Available at:
https://www.reuters.com/sustainability/land-use-biodiversity/australia-data-centre-boom-is-built-vague-water-plans-2025-09-15/
5 Data Centre Dynamics, 2024. King of Hill in data centre cooling. Available at:
https://www.datacenterdynamics.com/en/opinions/king-of-hill-in-data-center-cooling/

8 Interactive, 2024. Advanced cooling technologies boost efficiency and performance in high-density data centres. Available at:
https://www.interactive.com.au/insights/data-centre-advanced-cooling-technologies/
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This approach, however, requires purpose-built infrastructure that can leverage the sewer mining
capabilities beginning to emerge. The following section presents an overview of three stages that have
and should characterise the response to securing sustainable water supply, with Horizon 2 focusing on
opportunities for non-potable water infrastructure:

e Horizon 1: Present day — leveraging existing capacity and project-specific augmentation

e Horizon 2: Step change — a systems approach

e Horizon 3: Scalable framework — an enduring infrastructure architecture.

Together each horizon presents a long-term framework to keep pace with the technological advances
we are seeing take hold in NSW already.



Securing water: three horizons

Alignment with inquiry terms of reference:

a. The scale and trajectory of data centre development in NSW

Horizon 1: Present day — Leveraging existing capacity

The dominant approach to water supply for data centres to date has been reliance on existing potable
network capacity or network augmentation on an individual project basis. Currently, each data centre
must negotiate with Sydney Water to obtain approvals to access existing capacity or agree on
alternative options.

While this model was sufficient when the number of facilities were small and demand was modest,
changes to the trajectory of demand now render this approach inadequate to meet the scale of
development needed to support the state’s data centre ambitions.

While many operators are pursuing project-level innovations to reduce water demand, this still doesn’t
address the significant limitation of treating the issue as an individual operational challenge instead of
the shared, systemic one that it is.
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Figure 1 Proposed SSD data centres in Greater Sydney and water infrastructure. Source: Astrolabe Group
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AquaNet: action now to secure our investment future in Horizon 3
Figure 1 above shows us the existing State Significant data centres in the pipeline in Greater Sydney.

The map also outlines the AquaNet asset, which is an existing recycled network owned and operated
by water infrastructure partner coNEXA to diversify Sydney’s water supply. It aims to deliver recycled
water through a privately funded, licensed model, regulated under the Water Industry Competition Act.
The asset has been operating since 2011 and can produce up to 25 megalitres of high-quality
recycled water per day. AquaNet is well-positioned to deliver recycled water to data centre customers,
helping alleviate the burdens on Sydney Water’s network.

In Horizon 1 the priority is enabling the infrastructure needed to service projects already in the
pipeline. NSW needs to ensure we are enabling action in the now that will set us up for Horizon 2 and
3. The map makes clear that augmenting AquaNet can service corridors where data centre
development is actively occurring but realising that potential requires regulatory settings that allow the
asset to be deployed effectively. NSW has an opportunity to remove the barriers that currently stand
in the way, and doing so now is what sets the state up to meet the demands of the next wave of
growth.

Horizon 2: Step change (now to 2030) — A systems approach

The global race to develop Al and cloud computing infrastructure has fundamentally altered the current
operating environment. Sydney is the country's only Tier 1 data centre market and accounts for
approximately 60% of the country’s total capacity. There are currently 18 state significant data centres
approved to be built (4 of which are expansions of existing centres), and 6 more under assessment. We
are now entering a period that requires one of the most significant digital infrastructure digital upgrades
in Australia’s history. This build out will service most of the modern economy that underpins our daily
lives from banking and healthcare to advanced manufacturing and transport.

At this scale and trajectory, the incremental project-by-project approach is not only inefficient, but also
structurally incapable of delivering the water infrastructure required. The continued reliance on potable
water is incompatible with the state, and particularly Sydney’s, growth ambitions and resource
constraints.

Data centres that use water for cooling require dependability of water supply to meet their uptime
reliability standards. These standards are linked to commercial terms with end users containing
significant financial penalties for operators if assets go offline. To move from a planning approval to
commissioning, investors and end users must have confidence of uninterrupted access to water for
their operations. If drawn from the same water supply, the data centre sector’s needs for a secure water
supply will compete with servicing the needs of growing communities, particularly in times of drought.
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The solution is to expand the total resource base. By expanding the state’s non-
potable water supply through infrastructure network upgrades, the data centre and
housing sectors are no longer in competition for water.

The capital requirements for network-level water augmentation are now well beyond the regulatory and
funding capacity of the Independent Pricing and Regulatory Tribunal NSW (IPART)-governed pricing
model. IPART's most recent pricing determination made no provision for data centre servicing and
indicated that it may not reconsider prices until the next review in 2029-30.

The lead times for major water infrastructure is years, not months. To deliver the level of augmentation
needed to mine for, and distribute, recycled water to meet the ever-increasing demand for data centres,
likely requires several years of coordinated investment, planning and delivery. This step-change
approach requires the NSW Government, water utilities, and industry players to coordinate the
transition from potable to recycled water supply across sector.

Horizon 3: Scalable framework (2030+) — An enduring infrastructure architecture

Beyond the step-change, NSW requires an enduring framework capable of adapting to the continued
evolution of data centre technology, compute demand and resource usage efficiency. A framework must
be designed with modularity and adaptability at its core.

The water recycling and distribution network must develop capacity in stages, with proactive monitoring
and planning to track and respond to actual demand in a timely manner.

The already-evident transition to liquid cooling, and likely ultimate shift to closed-loop systems, also
highlights the need to envision a future where data centres are net contributors to water resilience, not
drains. The scalable framework should incorporate performance standards, metering obligations, and
water efficiency targets that escalate over time alongside incentives to adopt more efficient technologies
as they become available.



Designing Horizon 2: Step change

Alignment with inquiry terms of reference:
f. Land use and housing

j- Lessons from other jurisdictions

Current evidence supports the concern that without a change in approach, the data centre development
pipeline risks delaying housing supply and intensifying pressure on land, energy and water resources.
These outcomes however reflect current planning and infrastructure constraints, not unavoidable trade-
offs. The sector has both the capital and incentive to drive investments that will reduce the pressure on
these resources, alleviating constraints on housing supply.

Data centre operators have already signalled readiness to invest in water recycling
partnerships. The challenge is now to create the institutional conditions that allow
for this investment to be directed efficiently.

The mechanism for this transformation is straightforward. Instead of negotiating approvals with water
utilities on a project-by-project basis, there should be a coordinated approach between government,
these utilities and industry to deliver network-level upgrades that:

¢ Increase total system capacity, particularly through the supply of non-potable water across major
data centre precincts

o Distribute the costs of infrastructure augmentation in an equitable manner

CASE STUDY

Amazon Web Services

AWS has committed to expanding its use of recycled water for cooling across more than 120 data
centre locations in the United States by 2030, building on the 24 facilities where recycled water
systems are already operational.” The initiative is expected to preserve more than 2 billion litres
(enough water to fill around 800 Olympic-sized swimming pools) of potable water annually across the
communities in which AWS operates.

The data centre industry is not only willing to move away from potable water sources but is actively
investing in the infrastructure required to do so. Constraints in Sydney’s market is not due to a lack of
demand from data centre operators but limitations in the availability of recycled water supply and
regulatory settings needed to make this option accessible.

By funding network-level upgrades, data centres can reduce the unit cost of water infrastructure.

Rather than utilities absorbing the cost of augmentation through price increases to households,
data centre operators can contribute to funding infrastructure that benefits the community.

” Amazon. Water stewardship. Available at: https://sustainability.aboutamazon.com/natural-resources/water
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In a context where water infrastructure investment has historically fallen on state-owned utilities with
constrained capital programs, private co-investment like this represents a meaningful structural shift. By
actively pursuing wastewater mining and recycled water networks for data centres, there is immediate
reduced pressure on the potable water supply, reducing the cost and urgency of treatment plant
capacity upgrades. Sydney's drinking water supply is already under pressure from population growth
and climate variability, this shift would increase availability for other essential uses, like meeting our
Housing Accord targets.

The case for private partnership: IPART pricing and Sydney Water’s capital envelope

Sydney Water's capital envelope has grown from $9.8 billion in the 2019-25 period to $13.2 billion for
2025-30, with a 187% increase in annual capital expenditure from 2026 to 2019.8 That growth reflects
the scale of what is being asked of a single utility during a significant period of growth in housing,
infrastructure and industry.

IPART has recognised the pressure Sydney Water is under but has also declined to approve the full
pricing proposal put forward, meaning Sydney Water must now prioritise its delivery program. In that
context, recycled water infrastructure for data centres will not make the cut as they fall outside the
core service obligations that Sydney Water is funded and regulated to deliver.

This is no reason to wait, we must secure investment through alternative means, including exploring
private partnership opportunities. There is precedent in Sydney. Infrastructure like coNEXA’'s AquaNet
asset demonstrates that recycled water can be delivered through privately funded, licensed models
that operate alongside the public system without placing additional cost on Sydney's residents.
Private investment brings the capital structures, construction efficiency and delivery speed needed to
move at the pace this opportunity demands.

It is crucial we place risk where the capital structure is designed to manage it.° Sydney's growth is
happening everywhere at once, and the current public funding framework was not designed to keep
pace with it. Unlocking private delivery capability is the right structural response to these constraints.

If NSW can’t demonstrate how it is delivering infrastructure enhancements to meet the data centre
sectors water needs, investment will flow out of NSW to other jurisdictions.

8 |IPART, Sep 2024. Prices for Sydney Water Corporation from 1 October 2025. Available at:
https://www.ipart.nsw.gov.au/review/water-metro-pricing/prices-sydney-water-corporation-1-october-2025

¢ UDIA NSW, Oct 2025. Water and housing: Tapping private investment to enhance public water infrastructure. Available at:
https://www.udiansw.com.au/wp-content/uploads/2025/10/UDIA-NSW-Water-Infrastructure-Report-30-October-2025.pdf
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The partner investment framework presented below highlights the elements essential to delivering a
collaborative, strategic approach to securing adequate non-potable water supply. It is important to note
that this is distinct from the Water Industry Competition Act (WICA). While WICA enables private
participation in water infrastructure delivery, current regulatory, planning and approval frameworks are
not designed for large-scale private participation.

The framework is intended to enable defined pathways for collaboration between utilities and industry to
respond more flexibly to emerging demand. This will enable infrastructure delivery to keep pace with the
expansion of digital infrastructure without placing unsustainable pressure on government budgets or
capital programs.

Step change: partner investment framework

Delivering the network-level approach to the augmentation of the state’s water infrastructure requires
a structured, coordinated approach between the sector, government and water utilities. Such a
framework should include the following elements:

Demand aggregation and network planning

The NSW Government should periodically assess the total water demand of the data centre pipeline
and translate this into network requirements. This allows planning against a realistic demand profile,
instead of responding reactively to individual applications.

Co-investment and cost-sharing

A formal mechanism for operators to contribute to the capital cost of water infrastructure, in exchange
for guaranteed access to non-potable supply at required service levels.

Regulatory alignment

IPART's pricing and capital expenditure framework would need to be explicitly updated to recognise
data centre water demand as a distinct service category. This would be to allow Sydney Water to
recover co-investment costs through appropriate pricing mechanisms.

Governance and coordination

Identify a lead agency to ‘own’ and coordinate the water partner investment framework across all key
stakeholders. Water infrastructure planning should be an integral component of data centre
approvals.

Enabling housing growth

Any water infrastructure investments catalysed by the sector will result in a significant benefit that
perhaps hasn’t received sufficient attention: more efficient housing growth.

Western Sydney is a key example. The region is home to both the state's largest data centre cluster
and some of its most ambitious housing targets, and both are competing for capacity from Sydney
Water’s networks that are already under strain. Where data centres can be serviced by recycled water
rather than potable supply, that capacity is freed up for the residential growth the state is prioritising.
Reducing the potable water burden through sewer mining, water recycling and stormwater harvesting
are practical levers to ensure housing delivery doesn’t bear the cost of competing infrastructure
priorities.
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The opportunities are not limited to Greater Sydney. Regional NSW presents complementary
opportunities, particularly where populations are large enough to support sewer mining operations, and
where water infrastructure investments can support economic diversification.

The Upper Hunter stands as a compelling example. As the coal industry declines and the region looks
to transition and diversify its economy, it has actively been pursuing circular economy opportunities
such as water and waste recovery. Hunter Water services a population approaching 600,000 people in
the Lower Hunter and already supplies 205 megalitres of water daily with 8% of that being recycled
water (equating to around 6 gigalitres of recycled water annually).0

The region's existing wastewater treatment infrastructure, combined with available land and lower costs
and emerging renewable energy capacity, creates favourable conditions for data centre developments
and the recycled water supply to support it. Wastewater mining operations could supply recycled water
to data centres, simultaneously building treatment capacity that relieves pressure on downstream
waterways and supports population growth.

Conclusion

We can secure investment for data centres without compromising on community and housing
outcomes

NSW stands at an inflection point. Investment is currently mobile, we are competing both at the
interstate and international level. The window to position the state as a serious player in the global Al
infrastructure race is not indefinite. The policy and regulatory settings that govern how data centres
access water, energy and planning approvals will determine whether that investment lands here or
somewhere more willing to receive it. Taking no action will result in the data centre sector deploying its
capital elsewhere or will place an unnecessary burden on existing infrastructure that crowds out other
priorities the state is trying to deliver.

Enabling private investment in recycled water infrastructure, streamlining approvals and removing the
regulatory friction that currently slows deployment are the conditions that will allow NSW to capture the
economic, employment and infrastructure benefits that data centre growth delivers.

1 Department of Planning and Environment. April 2022. Lower Hunter Water Security Plan. Available at:
https://www.hunterwater.com.au/documents/assets/src/uploads/documents/Plans--Strategies/lower-hunter-water-security-plan.pdf
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