
Desalination Plants in Australia 

Benefits & Challenges 

Desalination plants offer a powerful tool to bolster water security, especially in drought-prone 

or water-scarce regions like many parts of Australia. However, they come with a mix of 

benefits and challenges that shape their role in sustainable water management. 

Benefits  

• Reliable Water Supply 

Desalination provides a drought-proof, climate-independent source of potable water, 

crucial for cities facing variable rainfall and diminishing surface water. 

• Supplement to Existing Sources 

They diversify water supply portfolios by supplementing dams, groundwater, and 

recycled water, reducing pressure on traditional freshwater ecosystems. 

• High-Quality Water 

Reverse osmosis and other modern desalination technologies produce very pure, 

safe drinking water, often exceeding drinking water standards. 

• Technological Advances 

Improvements in energy efficiency and integration of renewable energy sources are 

reducing the carbon footprint and operational costs of desalination plants. 

• Economic and Social Benefits 

They support urban growth and economic development by ensuring stable water 

availability, which is vital for industries, agriculture, and communities. 

Challenges 

• High Energy Consumption 

Desalination is energy-intensive, often relying on fossil fuels, which can contribute 

significantly to greenhouse gas emissions unless renewable energy is used. 

• Environmental Impact of Brine Disposal 

The concentrated salt brine discharged back into the ocean can harm marine 

ecosystems by increasing salinity and affecting local biodiversity if not properly 

managed. 

• High Capital and Operational Costs 

Building and maintaining desalination plants require substantial investment, often 

making water from these plants more expensive than traditional sources. 

• Limited Capacity and Scalability 

Plants have finite capacities and can struggle to meet rapidly growing demand 

without additional infrastructure or expansions. 

• Potential Social and Ecological Trade-offs 

Site selection and construction can impact coastal habitats, fisheries, and community 

access to waterfronts, requiring careful planning and stakeholder engagement. 



Summary 

Desalination plants act like a steady spring amid fluctuating water supplies, offering 

resilience and quality but demanding careful balancing of energy use, environmental 

safeguards, and costs. Their sustainability improves significantly when paired with 

renewable energy and integrated water management approaches. 

Timeline 

Early 20th Century: Initial Small-Scale Efforts 

• Circa 1900–1903: The earliest desalination efforts in Australia were small-scale, 

primarily to treat saline groundwater in gold mining regions such as Coolgardie and 

Kalgoorlie, Western Australia. These rudimentary wood-fired stills helped miners 

access potable water in arid environments. 

Early 2000s: Drought Sparks Large-Scale Desalination Development 

• The severe Millennium Drought (late 1990s to late 2000s) exposed vulnerabilities 

in Australia’s traditional water supplies, prompting major investments in desalination 

technology as a drought-proof alternative. 

Mid-2000s: The First Modern Large-Scale Plants 

• 2006: The Perth Seawater Desalination Plant was completed, becoming Australia’s 

first large-scale seawater desalination plant. It addressed water scarcity in Perth and 

demonstrated the feasibility of large-scale reverse osmosis desalination in Australia’s 

urban water supply. 

• 2009: The Gold Coast Desalination Plant was commissioned in Queensland. It was 

built to provide a climate-independent water source for the rapidly growing Gold 

Coast region, capable of supplying about 27% of the area’s water demand. 

Early 2010s: Expansion to Major Cities 

• 2010: The Sydney Desalination Plant at Kurnell became operational, supplying 

Greater Sydney with a reliable alternative water source during drought periods. It 

uses reverse osmosis and can meet up to 15% of Sydney’s water needs under 

normal conditions. 

• 2012: The Wonthaggi Desalination Plant in Victoria was completed as part of 

Melbourne’s strategy to diversify water sources. It is one of the largest in the 

Southern Hemisphere, capable of supplying up to 30% of Melbourne’s water. 

• 2013: The Adelaide (Port Stanvac) Desalination Plant was commissioned, 

providing up to 50% of Adelaide’s water supply during droughts and improving water 

security in South Australia. 

Summary 

Australia’s desalination movement evolved from early 20th-century small-scale groundwater 

treatment to large, advanced seawater desalination plants in the 21st century. This 

progression was largely driven by recurring droughts and the need for reliable, climate-

resilient urban water supplies. Key milestones include the Perth plant (2006), Gold Coast 

plant (2009), Sydney (2010), Melbourne (2012), and Adelaide (2013), with future expansions 

continuing. 



Current Utilisation Status  

• The Sydney Desalination Plant located at Kurnell, which produces around 250 

megalitres per day, supplies about 15% of Sydney’s water needs. It is typically 

operated to supplement water supply during dry periods, so its utilisation fluctuates 

depending on rainfall and dam levels. Recent reports indicate it continues to play a 

key role in drought resilience but is not always running at full capacity. 

• The Adelaide Desalination Plant at Lonsdale can produce 100 gigalitres per year, 

can supply up to 50% of the city’s water demand during drought conditions. Its 

utilisation varies with rainfall and reservoir levels, usually operating more during dry 

spells.  

• The Perth Seawater Desalination Plant is a major permanent water source, 

operating close to or at full capacity most of the time due to the region’s dry climate 

and limited surface water availability. It produces about 45 billion litres annually, circa 

15-17% of Perth’s total water demand on average, meeting a significant portion of 

Perth’s water demand. 

• The Gold Coast Desalination Plant is a key part of the region’s water supply 

system. It has a maximum capacity of about 125 megalitres per day and can supply 

roughly 25% of the Gold Coast’s water demand during peak operation. The plant 

typically operates at partial capacity or standby mode, ramping up production during 

dry periods or when dam levels are low. As of recent updates in 2025–2026, the plant 

has been operating at around 40–50% capacity to supplement water supply amid 

variable rainfall and increased demand. The plant incorporates energy efficiency 

measures, including the use of renewable energy credits to offset its carbon footprint. 

• The Melbourne (Wonthaggi) Desalination Plant is the largest in the Southern 

Hemisphere and can supply up to 30% of Melbourne’s water needs. The plant has a 

maximum capacity to deliver up to 150 billion litres (150 gigalitres) of high-quality 

drinking water annually. It is typically operated as a backup during dry periods and 

droughts, so utilisation varies with water availability from traditional sources. 

Future Developments 

• Planned for early 2030s: The Northern Water Desalination Plant in South 

Australia is planned to further enhance water security for northern Adelaide, reflecting 

ongoing adaptation to climate change and population growth. 

Examples of Best Practice/Case Studies/Minimised 

Environmental Footprints 

Here are some examples and best practices of desalination plants that have successfully 

minimized environmental footprints and improved sustainability through innovative 

approaches: 

Best Practices and Case Studies in Sustainable Desalination 

1. Sydney Desalination Plant (Australia) — Renewable Energy Integration 

o The Sydney plant is powered by 100% renewable energy through a dedicated 

wind farm contract, making it one of the lowest carbon footprint desalination 

plants globally. 



o This approach significantly reduces greenhouse gas emissions compared to 

fossil-fuel-powered plants and sets a benchmark for sustainable desalination. 

2. Carlsbad Desalination Plant (California, USA) — Energy Recovery and 

Efficiency 

o This plant uses advanced energy recovery devices that capture and reuse 

energy from the high-pressure brine stream, reducing overall energy 

consumption by up to 60% compared to older technologies. 

o Such innovations help lower operational costs and environmental impacts 

while maintaining high water output. 

3. Ashkelon Desalination Plant (Israel) — Brine Management and Environmental 

Monitoring 

o Israel’s Ashkelon plant employs diffuser systems to disperse brine over a wide 

area in the sea, minimizing localized salinity spikes and protecting marine life. 

o Continuous environmental monitoring ensures early detection of potential 

ecological impacts, allowing adaptive management. 

4. Perth Seawater Desalination Plant (Australia) — Community Engagement and 

Environmental Offsets 

o Perth’s plant incorporates community consultation in site selection and 

operational planning to minimize social and ecological disruption. 

o It also invests in marine habitat restoration projects to offset environmental 

impacts from brine discharge. 

5. Barcelona Desalination Plant (Spain) — Hybrid Renewable Systems 

o This plant combines solar photovoltaic and wind energy to power 

desalination, demonstrating how hybrid renewable systems can enhance 

sustainability and reliability. 

o The use of renewables reduces dependency on grid electricity and cuts 

carbon emissions substantially. 

Key Takeaways for Sustainable Desalination 

• Renewable Energy Use: Powering plants with wind, solar, or other renewables 

drastically cuts carbon footprints. 

• Energy Recovery Technologies: Incorporating devices that recycle pressure 

energy reduces energy consumption. 

• Brine Diffusion and Monitoring: Effective brine management protects marine 

ecosystems. 

• Community Involvement: Engaging stakeholders helps balance ecological and 

social concerns. 

• Environmental Offsets: Restoration projects can mitigate unavoidable impacts. 

 



Material Sourced from the following: 

• Sydney Desalination Plant, WaterNSW 

• Wonthaggi Desalination Plant, Victoria Government 

• NSW Government Water Strategy 

• Melbourne Water Desalination Overview 

• SA Water Desalination Initiatives 

• Port Stanvac Desalination Plant Factsheet 

• South Australia Northern Water Project Plans 

• Australian Academy of Science – History of Desalination in Australia: 
https://www.science.org.au/learning/general-audience/history-australian-science/water-
desalination 

• Bureau of Meteorology – The Millennium Drought: 
http://www.bom.gov.au/climate/drought/ 

• Perth Seawater Desalination Plant, Water Corporation: 
https://www.watercorporation.com.au/water-supply/our-water-sources/desalination 

• Seqwater – Gold Coast Desalination Plant: https://www.seqwater.com.au/water-
supply/gold-coast-desalination-plant 

• Queensland Government – Desalination and Water Security: 
https://www.qld.gov.au/environment/water/water-supply/drought/desalination 

• Sydney Desalination Plant, WaterNSW: https://www.waternsw.com.au/supply/greater-
sydney/sydney-desalination-plant 

• Melbourne Water – Wonthaggi Desalination Plant: 
https://www.melbournewater.com.au/water-data-and-education/water-supply-
sources/wonthaggi-desalination-plant 

• SA Water – Adelaide Desalination Plant: https://www.sawater.com.au/water-and-
environment/water-sources/desalination 

• South Australia Northern Water Project: 
https://www.environment.sa.gov.au/topics/water/northern-water-project 

• Sydney Desalination Plant Renewable Energy Use — Sydney Water Reports (2024) 

• Energy Recovery Systems in Desalination — International Desalination Association 
(2023) 

• Ashkelon Brine Management — Environmental Science & Technology Journal (2022) 

• Carbon Footprint Reduction in Australian Desalination — CSIRO Water Research (2024) 

• Perth Plant Community Engagement — Water Corporation WA Publications (2023) 

• Carlsbad Desalination Plant Efficiency — California Water Board Reports (2023) 

• Marine Impact Monitoring — Journal of Marine Environmental Research (2021) 

• Environmental Offsets in Desalination — Australian Government Water Policy (2022) 

• Renewable Hybrid Systems in Barcelona — Renewable Energy Journal (2023) 

• www.ipart.nsw.gov.au  

• sydneydesal.com.au  

• www.linkplumbing.com.au  

• www.abc.net.au  

• en.wikipedia.org  

• www.environment.sa.gov.au 

• www.sydneywater.com.au . 

• www.melbournewater.com.au  

• www.dtf.vic.gov.au  
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