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Neo-hydraulic water management: an international comparison of 

idle desalination plants. 
 

Abstract 

Desalination has been proposed as a solution to water scarcity. However, it is a highly energy intensive and 

expensive water treatment method, and many new desalination plants remain idle for extended periods. This 

paper uses qualitative comparative analysis to analyse four cases of idle plants: the Charles E. Meyer 

Desalination Plant (Santa Barbara, USA), the Kurnell Desalination Plant (Sydney, Australia), the Torrevieja 

Desalination Plant (Alicante, Spain), and the Thames Gateway Water Treatment Works (London, England). 

It develops the original concept of neo-hydraulic water management. Neo-hydraulic water management 

refers to the persistence of capital-intensive, supply-side solutions in response to uncertainty. The increasing 

role of private capital and the emphasis on treatment technologies, signal new elements of the neo-hydraulic 

approach as depicted. This paper is significant in its attention to excess desalination capacity, explained by 

the emergence of neo-hydraulic water management despite global efforts to improve sustainability and 

integration. 
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Introduction 

In recent decades, water management discourse and policy have emphasized the need for integration and 

sustainability. This is often discussed in terms of paradigms of water management, emphasizing an emerging 

shift from the ‘hydraulic paradigm’ of the twentieth century characterized by large-scale, centralized, supply-

side hydraulic infrastructure to a new paradigm of ‘sustainable and resilience urban water management’ 

based on environmental protection, demand management, decentralized technologies, adaptation to climate 

change and water sensitive design.  

 

Desalination sits uneasily within this new paradigm of water management. For proponents, it promises to be 

one of the most significant technological breakthroughs in the modern era (Hashim and Hajjaj, 2005). On a 

planet with less than 0.01% of all water suitable and available for human use, a growing population and 

changing climate, desalination offers the potential for limitless, climate-independent supply of freshwater by 

making saltwater drinkable (Shiklomanov, 1993). Desalination seems to be the ultimate technical solution to 

water scarcity, one of the most alarming resource and environmental constraints on human development and 

economic growth. Despite the optimism, desalination is not without its limits and critics. The capital and 

operating costs of desalination plants have decreased and the energy efficiency has increased significantly in 

recent decades, but the technology remains highly energy intensive and expensive compared to conventional 

water resources. For large-scale desalination projects, electricity accounts for between 20% and 35% of the 

total project costs (Wilf et al., 2007), and the high energy consumption negatively impacts the environment 

through greenhouse gas emissions where electricity is produced using fossil fuels (Younos, 2005). 

Desalination intakes can entrain marine life and disturb local flow patterns, and the discharge of the 

extremely salty brine waste also has impacts on temperature and chemistry of receiving environments 

(Hoepner, 1999; Lattemann and Höpner, 2008; Miller et al., 2015; Palomar and Losada, 2010; Danoun, 

2007; Hashim and Hajjaj, 2005).  

 

Desalination proponents have emphasized its role in urban water sustainability and resilience including its 

benefits compared to regional water transfers, the potential for renewable energy and system design to 

reduce environmental impacts, and its role in ‘drought-proofing’ cities. However, as an expensive, 
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centralized, supply-side option for water management, desalination also re-enforces many of the elements of 

the old hydraulic paradigm.  

 

Idle desalination plants are particularly prescient as exemplars of the strength of technology and capital 

intensive responses to the challenge of water security, despite expectations of a transition to integrated, 

sustainable water management. Several high-profile, award-winning desalination plants constructed since 

2000 have never operated at full-capacity, while others are underutilized. Desalination plants typically 

remain idle due to high operating costs, resulting from high energy requirements. Plants constructed as a 

response to drought have become redundant with the return to normal rainfall patterns. The global extent of 

underutilization of desalination capacity is difficult to establish as industry data sources report installed 

capacity, rather than operational output.  

 

This paper develops the concept of ‘neo-hydraulic water management’ to account for the persistence of core 

elements of supply-side, centralized responses to urban water management amidst efforts towards sustainable 

and integrated urban water management. The neo-hydraulic approach has emerged in the context of 

privatization and financialization in the water sector, re-enforcing reductionist framings of water security 

which run counter to calls for integration that are part of emerging water management paradigms. The aim of 

this paper is to analyze case studies of idle desalination plants in order to identify the key elements of the 

neo-hydraulic approach. Idle desalination plants are particularly instructive case studies as they demonstrate 

the strength of supply-side approaches to water management within wider efforts to achieve a transition to a 

sustainable and integrated water management paradigm.  

 

The paper uses a comparative case study method. Qualitative analysis of technical and policy documents, 

media reports, and previous studies relating to hydrological, political, ecological and economic factors is 

applied to four idle desalination plants: Santa Barbara (California, USA), Sydney (New South Wales, 

Australia), Torrevieja (Alicante, Spain) and London (England, UK). The case studies are selected to enable 

analysis of the phenomena of idle plants in developed economies, with different water governance and 

political systems, and diverse hydrological and environmental contexts. The selected case study plants were 

intended to produce water for municipal supply, with Torrevieja also supplying agriculture. The comparative 



 4 

method aims to identify similarities that may be attributed to global trends in the sector, as they are 

experienced in specific local contexts. Multiple data sources are used to provide validity of data presented 

within each case study, and to cover the different elements of interest for analysis. Comparison and 

discussion of the cases show the vulnerability of integrative water security strategies to expensive 

technological solutions, undermining wider movements towards sustainability and enforcing a neo-hydraulic 

framing of water management.  

 

Desalination 

After a decade of rapid growth, global demand for new desalination slowed after the 2008 financial crisis. 

(IDA 2016). Contracts for new desalination plants peaked in 2007 at more than 7 million cubic meters per 

day (Mm3/day), and in 2015 new contracted capacity was less than half that at 3.2 Mm3/day. In 2007 

installed global desalination capacity was 48 Mm3/day, and by 2013, total global capacity was over 80 

Mm3/day, an average growth rate of installed capacity of more than 9% per year (Bennett, 2015; IDA, 2008; 

Roberts et al., 2010). In 2018 total global installed capacity was 95 Mm3/day, showing growth slowing to 

3.5% per year on average in the preceding five years (IDA, 2015; Jones et al., 2019. In China, one of the 

markets forecast for strongest growth, desalination capacity increased from 0.01 Mm3/day in 2000 to 0.7 

Mm3/day in 2011, yet by 2015 it had achieved less than half the government target of 2.2-2.6 Mm3/day, with 

total installed capacity of 1.03 Mm3/day (Chye, 2013; Sun, 2016; Zheng et al., 2014).  

 

Evidence is emerging that desalination plants installed during the recent boom are underutilized. Despite 

significant capital investment, high-profile, award winning facilities have never been used. Desalination 

plants are generally designed to operate at 90% of their maximum capacity (Troy, 2011; Wilf et al., 2007). In 

2016 the pilot phase of the flagship Chinese Bohai Bay desalination plant, intended to supply up to one third 

of domestic water supply to Beijing by 2019, was operating at less than 10% of capacity, supplying up to 

5,000 m3/day to a coal fired power plant (Sun, 2016).  In Australia, desalination plants were installed in five 

major cities during the ‘Millennium Drought’ of 1998-2010, but only Perth has used desalination for base-

flow water supply beyond the testing period after construction (Turner et al., 2016). The Gold Coast plant 

has been used as emergency supply after severe flooding in 2011, 2013 and 2017, and in Melbourne water 

from the desalination plant was ordered for the first time in 2016 in the midst of financial and political 
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controversy, despite dams being more than 60% full (SEQ Water, 2018; ABC, 2017). In 2012 only 16% of 

Spain’s installed desalination capacity was being utilized (March, 2015).  

 

Global desalination capacity is still growing, but the rate of growth has slowed and under-utilization of plants 

already installed raises concerns about ‘stranded assets’ and the implications for the cost of water to 

consumers and governments. The recent slowdown and overcapacity in some cities may be due to short-term 

political, environmental and economic uncertainties, but is also indicative of limits to the technologically 

optimistic representation of desalination as the ultimate foundation for modern water security.  

 

Paradigms of water management 

Integration of water management has been explicitly recognized in international statements and agreements 

related to sustainable development since the early 1990s, though the idea of integration can be traced back to 

the middle of the twentieth century (Biswas, 2004). Chapter 18 of the 1992 United Nations Conference on 

Environment and Development resolution, known as Agenda 21, addressed ‘Protection of the Quality and 

Supply of Freshwater Resources: Application of Integrated Approaches to the Development, Management 

and Use of Freshwater Resources’ (United Nations Sustainable Development, 1992, p. 21). Agenda 21 set 

the basis for integration of water management, outlining an approach that integrates supply, demand, 

sanitation, drainage and flood protection, and is based on full public participation in water management 

policy and decision making. Sustainable Development Goal 6 includes the target ‘By 2030, implement 

integrated water resources management at all levels, including through transboundary cooperation as 

appropriate’ (United Nations Department for Economic and Social Affairs, 2018). 

 

Integrated Urban Water Management (IUWM) translates this approach to the city scale. The emphasis is on 

managing water supply, wastewater treatment, drainage and flood control to achieve mutual benefits and 

sustainable development (Bahkri, 2012; Brown et al., 2009; Mitchell, 2006). Following the principles of 

stakeholder engagement and public participation, IUWM involves different sections of water and wastewater 

utilities, local government, planners, developers, industry and civil society, bridging urbanization processes 

and water management. IUWM aims to improve the efficiency of water use, identify opportunities for 

reducing reliance on external resources, and minimize the volume of water to be transferred and treated in 
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wastewater and stormwater systems. IUWM literature speaks of the need to understand cities as water 

catchments and to move from single use, linear flows to circular patterns which reuse water within the city 

rather than disposing of wastewater and surface water into the environment (Andrew, 2007; Bahkri, 2012).  

 

The move towards sustainable and integrated management of water has been presented as the latest in a 

series of paradigms or stages of development. Brown et al. (2009) analyze the history of urban water 

management in Australian cities and identify six regimes beginning with early European settlement and 

projecting into the future. The regimes are the water supply city, the sewered city, the drained city, the 

waterways city, the water cycle city and the water sensitive city. Current and future research and 

development are focused on moving towards the water cycle city and water sensitive city, with limited 

evidence that these are being achieved yet. Novotny et al (2010) also take a historical view of the 

development of urban water systems, identifying four historical paradigms from ancient times to the modern 

era. The historical paradigms of urban water management are: basic water supply; engineered water supply 

and runoff conveyance; fast conveyance with no treatment; and fast conveyance with end of pipe treatment. 

They also outline an emerging fifth paradigm of sustainability which will lead to the creation of water-

centric ecocities. Fletcher et al. (2014) review the evolution of terminology associated with urban drainage, 

with a proliferation of different terms used in different contexts since the 1980s providing evidence of a 

transition towards more sustainable and integrated approaches.  

 

Tony Allan (2005) describes five paradigms of water management: premodern; industrial modernity; green; 

economic; and political and institutional. The final paradigm emphasizes integrated water resources 

allocation and management, while each of the preceding paradigms emphasize particular elements of the 

water economy, society and environment. According to Allan, a key turning point in water management 

occurred in the 1980s, as a shift from the ‘hydraulic mission’ of industrial modernity to the reflexive 

modernity of the later paradigms. Reflexive modernity has been associated with greater emphasis on 

‘uncertainty’ in water management, compared to the ‘certainty’ of the industrial hydraulic mission, which 

was associated with construction of large engineering structures and distribution systems to ensure reliable 

water supply for economic development.  
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In his history of water, environment and development Donald Worster (1985) describes the American West 

as a ‘modern hydraulic society… a social order based on the intensive, large-scale manipulation of water and 

its products in an arid setting’ (p. 7). He traces the role of state-led, capitalist development of large dams and 

water distribution infrastructure as the basis for settlement, agriculture, industrialization and capital 

accumulation, all requiring the domination of rivers, the conquest of the arid landscape and the 

disenfranchisement of small landholders and indigenous peoples. Norris Hundley’s (1992) history of water 

in California addresses similar themes to Worster, with greater attention to the development of cities such as 

Los Angeles. He also uses ‘hydraulic society’ to describe the development of capital intensive water 

infrastructure as the basis for California’s success, highlighting challenges to this mode of development since 

the 1960s. Environmental harm, legal challenges to water rights and the changing role of agriculture in the 

economy and society at the end of the twentieth century disrupted the established structures of the hydraulic 

society, requiring reform of the politics and institutions of water management. 

 

In Spain, Saurí and Moral (2001) write of similar patterns of development, characterized as the ‘hydraulic 

paradigm’, ‘with the ultimate objective of ensuring cheap water availability for economic growth’ (p.351). A 

key feature of the hydraulic paradigm is ‘the continuous expansion of the urban water ecological footprint 

through the construction of new water (‘hydraulic’) works for the augmentation of supplies’ (Kallis and 

Coccossis, 2002, p.245). For March et al. (2014), desalination represents the ‘most recent mutation’ of the 

hydraulic paradigm in Spain, with its emphasis on centralized planning of technological solutions to 

problems of water scarcity. 

 

Water security has become a prominent framing of water management and infrastructure debates and 

discussions since the 2000s, moving beyond calls for integrated water resources management (Cook and 

Bakker, 2012). Zeitoun et al. (2016) identify two distinct framings of water security – reductionist and 

integrative. Reductionist water security focusses on quantitative modelling of water resources, demand and 

risk, and leads to technology and infrastructure focused solutions, in line with the certainty of Allan’s 

hydraulic mission. Integrative approaches to water security by contrast address wider concerns about equity 

of access to water, distribution of costs and benefits and the need for strong institutions and governance. 

While integrative approaches to water scarcity might draw attention to institutional and social factors, 
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reductionist approaches to water security are more compatible with the hydraulic paradigm, providing further 

grounds for capital intensive approaches to mitigate uncertainty in water resources.  Desalination as a 

response to falling dam levels can be seen in reductionist terms, providing a certain volume of water based 

on the rated capacity of the installation, which can be called upon to alleviate uncertainty about rainfall and 

demand. 

 

The hydraulic paradigm was largely based on state investment in infrastructure for agricultural and urban 

development during the nineteenth and twentieth centuries. Since the 1980s the private sector has been 

increasingly involved in delivering water infrastructure and services (Bakker, 2010). Water infrastructure in 

stable capitalist democracies has become an attractive investment for financial institutions, providing 

opportunities to secure capital assets with consistent, regulated returns. Loftus and March (2016) show the 

influence of global capital investment on decisions to implement desalination in London and Spain. The 

financialization of the water sector refers to the reframing of infrastructure as an investment instrument and 

capital asset, rather than a primarily public health service or state enabler of economic growth (Loftus and 

March, 2016). Private capital investors, technology providers, engineering firms and contractors are direct 

beneficiaries of decisions to implement desalination or other large infrastructure, funded by water bill payers 

and governments. 

 

This paper distinguishes ‘neo-hydraulic’ approaches to water management from the hydraulic paradigm, for 

the first time. This is to emphasize the role of private finance and the shift from large, classical hydraulic 

structures of dams and pipelines, to new an emphasis on new technologies to treat water of any quality to 

drinking standard. Whilst the global water management community heralds the emergence of the latest 

paradigm of integrative, sustainable water management, it is evident that this transformation is far from 

complete. The hydraulic paradigm of state-led construction of large infrastructure may be receding but key 

features of this approach remain prominent in political discourse and decision-making. The emphasis on 

certainty of supply and reliance on capital-intensive engineering-led solutions can be characterized as the 

neo-hydraulic paradigm. State funding has been replaced by the financialization of the sector, as private 

capital seeks secure returns on investment, and damming of major rivers is now less common than the 

construction of high-tech membrane water treatment and reclamation facilities. Reductionist approaches to 
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water security draw attention to technological, engineering solutions to provide high certainty of supply, 

despite efforts of integrative approaches to emphasize institutional, economic and social reform. Water 

remains a natural resource to be abstracted, treated and distributed for social and economic development in 

the face of an uncertain climate, in contrast to the sustainability principles that are intended to underpin the 

integrated water management paradigm of the twenty-first century.  

 

Whilst this may partly be explained through the lens of financialization and the powerful interests of capital, 

it also demonstrates the stability and durability of socio-technical and institutional systems that have evolved 

to provide safe water to cities (Bell, 2018). Neo-hydraulic approaches to water management require minimal 

intervention in urban life and politics, providing a relatively simple technological solution to the problem of 

water scarcity, compared to the deeper reforms required to achieve integrated, sustainable urban water 

management. Water infrastructure, policies and professions that have evolved with the hydraulic paradigm of 

engineering-led expansion of water supply are therefore likely to find consistency and stability in 

desalination as a certain source of water in the midst of the uncertainty of drought, even if it comes at great 

expense and is under-utilized in operation. The four cases of idle desalination plants described in this paper 

demonstrate neo-hydraulic water management as a response to drought and the possibility of future water 

scarcity, in the midst of transitions to a sustainable, integrated water management paradigm.  

 

California: The Santa Barbara Desalination Plant 

The Charles E. Meyer desalination plant in Santa Barbara commenced construction in 1991 in response to a 

severe drought between 1987-1992. This drought resulted in strong support from the local population for the 

construction of the desalination plant and a pipeline to connect it to the centralized state water project 

(Cooley et al., 2006). The facility cost US$34 million and had a potable water capacity of 25 million liters 

per day (ML/d) (IDE, 2015). At 2015 prices, the capital cost was US$2.37/ML/day (IDE, 2015). The cost of 

the project was transferred to consumers through increased water prices, which further depressed water 

demand, already reduced as a result of water conservation campaigns (Cooley et al., 2006). The plant was 

completed in March 1992 which was also the year in which the drought ended (Cooley and Ajami, 2012). 

Reduced water demand coupled with increased rainfall meant that the plant was used only for a five month 

testing period and was inactive for more than 25 years after it was completed (Hamilton, 2015). The plant 
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officially went into long-term standby mode in 1997 and its RO membranes were sold for use in the Middle 

East (Cooley and Ajami, 2012). 

 

In July 2015, as the 25-year lifespan of the original plant came to an end, Santa Barbara City Council 

approved a US$55 million reactivation program for a 10ML/day plant in response to what was reported as 

one of the most extreme droughts in California’s history (Hamilton, 2015). The original plant was designed, 

financed, built and operated by American company Ionics, Inc. (now part of GE). A partnership between the 

City of Santa Barbara and two local water agencies, which both later departed from the project, repurchased 

the plant from Ionics over a five-year period (Cooley and Ajami, 2012). IDE Americas, a subsidiary of 

Israeli desalination company IDE Technologies, was contracted to design, build and operate the reactivated 

plant which will produce 10 (ML/d) of potable water, serving around 30% of the city’s annual water 

demands (IDE, 2015).  

 

The original reactivation project cost, announced in March 2015, was expected to be significantly lower than 

final cost, at US$40 million instead of US$72 million (Water Resources Division, Public Works Department, 

2015; City of Santa Barbara, 2019). The high cost of the reactivation program is partially a reflection of how 

quickly desalination practices change. Within the last 25 years, significant progress has been made in the 

understanding of the environmental impact of desalination (Lattemann and Höpner, 2008). For example, 

California has introduced new criteria for subsurface intakes and diffusers to prevent a column of brine 

forming off the coast (Gasson, 2015). The original plant intake structures did not meet current standards of 

environmental safety and have been upgraded as part of the planned reactivation, leading to additional 

capital and operating costs.  

 

Australia: The Kurnell (Sydney) Desalination Plant 

The Kurnell desalination plant was constructed between 2007 and 2010 to provide potable water to Sydney 

and the surrounding area south of Sydney Harbour (Who We Supply, 2016). The plant can produce 250 

ML/d of desalinated water, meaning it is able to supply 15% of Sydney’s water needs, and this can be 

increased to 500 ML/d if required (IPART, June 2011). It was planned in response to what is now known as 

the ‘millennium drought’, a widespread drought which began in 2000 (Radcliffe, 2015).  
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Desalination was included within a framework of ‘real options’ water resources planning in New South 

Wales in the early years of the drought. The plan was based on a ‘least cost’ analysis, which provided a 

sequence of actions to be implemented at pre-determined trigger points based on dam levels (Turner et al., 

2016). It included desalination ‘readiness to construct’, which involved letting contracts to allow for pre-

approval and design of a desalination plant ahead of a final decision to go ahead. This was intended to avoid 

delays to construction should desalination be needed, but also to avoid prematurely investing in desalination 

should the drought break (Turner et al., 2016).   

 

Turner et al. (2016) provide a useful account of the decision to proceed with desalination in Sydney. In 2006 

the Sydney Metropolitan Water Plan review adopted a policy to start construction of desalination if dam 

levels fell to 30% of capacity. However, in 2007, with dams at 34% and falling at a rate of 0.5% per week 

the decision was taken to start construction. This was immediately before the start of the ‘caretaker’ period 

of government during the 2007 state election campaign. There was concern that dam levels could reach 30% 

during the campaign, when it would be inappropriate for the government to take decisions on major 

infrastructure projects. Soon after the decision to proceed, Sydney received significant rainfall. Dam levels 

never reached the 30% trigger, and by the time the contract was signed in 2008 dams were 55% full.  

 

The Kurnell desalination plant is owned by Sydney Water, a NSW government-owned corporation, was 

constructed by Blue Water (a joint venture between John Holland and Veolia Water), and is operated by 

Veolia Water (Fuenfschilling and Truffer, 2016). Since 2012 it has been leased jointly to the Ontario 

Teachers’ Pension Plan Board and Hastings Funds Management Ltd. 

 

The Sydney area began to move out of drought in 2008, just one year into plant construction (AAP, 2008). 

Despite becoming clear that the facility would not be used to relieve water shortages, the plant was named 

“Desalination Plant of the Year” at the 2011 Global Water Summit ("Kurnell Desalination Plant", 2016). 

When construction was completed, the desalination plant was run for a testing period until 2012 to prove its 

capacity and reliability. By June 2012 dam levels were almost at maximum capacity, resulting in the plant 

being deactivated in July 2012 and remained idle until 2019 (Trembath, 2015; Cockburn, 2019). Reactivation 
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began in January 2019 when dam levels reached 60% full, before water use restrictions were put in place, 

and will be returned to stand-by if dam levels return to 70% (Sydney Desal, 2018). The reactivation program 

takes eight months.  

 

The plant was predicted to increase the electricity demand in New South Wales by 1.2% if upgraded to a 500 

(ML/d) capacity project (Lattemann et al., 2010). The Kurnell desalination plant receives energy from the 

region’s electricity grid, which is fully offset by a 67 turbine wind farm constructed as part of the project 

(Miller et al., 2015).  

 

Desalination plants are a key reason why water prices in all Australian states are rising, despite most 

desalination plants in the country lying idle (Dillon, 2011). During the millennial drought the principal 

concern of the Australian public relating to desalination was cost (Dolnicar and Hurlimann, 2010). In 2007, 

when the construction of the Sydney plant was announced, it was estimated that desalinated water produced 

in a carbon neutral way would have to be sold at three times the 2007 water cost (Dickie, 2007). Current 

water prices are set by the Independent Pricing and Regulatory Tribunal (IPART) and increase with the 

length of the shutdown period (IPART, December 2011). The plant cost A$1.9 billion (US$1.4 billion) to 

construct (Kurnell Desalination Plant, 2016) and by 2015 was estimated to have cost A$534 million 

(US$385 million) during its three years of being idle, highlighting the expense of maintaining desalination 

technology even when it is inactive (Trembath, 2015). Furthermore, the Intergovernmental Agreement on the 

National Water Initiative (2004), which sets out a national framework for Australian water management, 

includes a commitment to full cost recovery, including debt servicing, with which the NSW government 

must comply (Radcliffe, 2015), so that the cost of the desalination plant must be borne by Sydney Water 

customers. Sydney Water customers’ bill are expected to increase by around US$20 per year while it is 

operational, in addition to the US$63 increase in annual bills since it was first commissioned to cover the 

base costs of the plant (Sydney Desal, 2014; Cockburn, 2019). 

 

Spain: The Torrevieja Desalination Plant 

Although Europe’s combined desalination capacity only accounts for 14% of all global desalination, Spain 

on its own accounts for 8% of world desalination capacity (Lattemann et al., 2010). The country is a world 
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leader in desalination, with its first plants constructed in the Canary Islands in the 1960s. Today, 65% of 

Spain’s total desalination capacity is situated on the Mediterranean coast and Balearic islands. The 

Torrevieja plant is located in Alicante on the Mediterranean coast and was planned to provide water to both 

Alicante and its neighboring province, Murcia. The design and build contract was awarded to Spanish 

company Acciona Agua and construction commenced in 2007 (Acciona, 2016). Initially, the plant was 

expected to be operational by 2009 but this date was not met (DWR, 2015). A revised completion date of 

2013 was agreed but this completion date was also missed (Gamm, 2012). 

 

With a production capacity of 240 ML/d, the Torrevieja facility is the biggest desalination plant in Europe 

and the second largest in the world to use reverse osmosis technology (Acciona, 2016). The plant was 

intended to increase the availability of desalinated water along the Mediterranean coast by over 50% in 

response to the booming tourist industry which required coastal development and as a new source of supply 

for agriculture (Cala, 2013). After considerable delay and controversy, the plant was completed in 2015, at a 

total construction cost of over US$400 million, but remained idle until 2017. In 2018 was operating at 

around 60% capacity, and the central government announced its intention to increase total capacity to 360 

ML/d (Freyberg, 2018; Leader, 2018).   

 

The plant’s development was subject to major delays throughout its construction, consistently missing 

completion targets. These delays were largely due to political conflict between regional and national 

governments. Water is a state-owned asset under Spain’s 1985 Water Law and this legislation has since been 

extended specifically to include desalinated water (O’Neill Ocasio, 2015). There have been conflicts of 

jurisdiction between the national government and the regional government, which controls Torrevieja’s town 

council (DWR, 2015), for example, a refusal by the regional government to grant environmental permits 

which was not resolved for more than two years (Mallet and Barr, 2011).  

 

 

The Torrevieja desalination plant is part of the AGUA Program, which signified a change in water policy 

direction after the election of the Zapatero government in 2004.  The plan was developed and implemented 

by Aguas de las Cuencas Mediterráneas (Acuamed), a nationally owned company (March, 2015). The 
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AGUA Program has been responsible for the massive increase in large-scale desalination projects along the 

Mediterranean coast (March 2015). The AGUA Program was implemented in 2005 through a modification 

of the 2001 National Hydrological Plan, which had included plans for construction of the Ebro Aqueduct to 

transfer water from the North of Spain to the South (Loftus and March, 2016; Swyngedouw, 2015). More 

recently, desalination has been presented as a means of improving adaptation and resilience to climate 

change in south-eastern Spain (Morote et al., 2019). 

 

The majority of the Torrevieja desalination project has been financed by Acuamed through the Ministry of 

Agriculture, Food and the Environment. The project initially received €55 million (US$61 million) from 

European Union regional development funds, which was withdrawn following ongoing delays to 

construction. In 2016 the Torrevieja plant formed part of criminal investigations into cost over-runs in the 

awarding of contracts by Acuamed (Gallero, 2017).   

 

The water produced by the desalination plant was planned to be split equally between agricultural irrigation 

and domestic consumption (TPF, 2016). However, with increased water prices it is unlikely that farmers 

would be able to afford the desalinated water reserved for them, and problems with construction of 

associated pipelines further delayed agricultural use as intended (March et al., 2014). Spanish agriculture is 

heavily reliant on desalinated water, using 80% of the country’s desalinated water. The privately run energy 

sector doubled electricity prices between 2004 and 2013, driving up the costs of agriculture. If the heavily 

subsidized, publicly owned, water industry increases its prices, then a substantial amount of the country’s 

agriculture would consequently become economically unviable (Cala, 2013). Optimizing water pricing 

during both normal and drought periods could increase the viability of desalination as part of a mixed supply 

strategy, including transfers and water reuse (Luque and Sirgado, 2019).  

 

England: The Beckton Desalination Plant 

The Beckton desalination plant, known as the Thames Gateway Water Treatment Works, was built to 

improve the resilience of London’s water supply. Construction began in 2010 and was completed in 2011 but 

the plant has never been fully operated. The plant was initially planned in response to low reservoir levels in 

the south-east of England following two dry winters in a row, from 2004 to 2006, and has since been 
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characterized as a ‘resilience measure’ to provide emergency supplies in the event of a serious drought 

(Marsh, 2007).  

 

Water privatization was undertaken in England in 1989 (Walker, 2011). Thames Water is the company 

responsible for providing water services to London and the Thames Valley. The Beckton plant has a 

production capacity of 150 (ML/d) (Acciona, 2016). Unlike the other case study plants, the Beckton facility 

is not a seawater desalination plant but a brackish water desalination plant. It was constructed on behalf of 

Thames Water by a consortium of Interserve, Atkins Water and Acciona Agua. The plant cost £250 million 

(US$367 million) to construct (Green Alliance, 2015). It is powered by renewable energy under a £200 

million (US$294 million) 20-year agreement with 2OC (2OC, 2013). A Combined Heat and intelligent 

Power (CHiP) plant supplies energy from waste fats oils and greases (FOGs).  

 

The Beckton desalination plant was constructed amidst much controversy. The London mayor at the time of 

the first proposal, Ken Livingstone (Labour Party), was firmly opposed as were the Green Party members of 

the Greater London Assembly (BBC, 2006). Initially, the plant was denied planning permission on 

environmental grounds. Despite this, the plan for the plant won the GWI Sustainability Award in 2009 

(Acciona, 2016). When Boris Johnson (Conservative Party) succeeded Ken Livingstone as Mayor of London 

in May 2008, he withdrew the objections to the desalination plant in his first week in office (Thames Water, 

2008). Thames Water was urged by opponents of the desalination plant to concentrate on options with less 

environmental impact such as water recycling and reducing leakage (Bell, 2015).  

 

The key justification for the development of the Beckton desalination plant was to provide resilience of 

water resources in the face of increasing climatic uncertainty. The operating agreement with the Environment 

Agency, which regulates water abstractions in England, requires that a drought event is declared and the 

river flows are below a specified level (3,000 Ml/d or less for 10 consecutive days at Teddington Weir) 

(Thames Water, 2013). So far the plant has proved to be an unnecessary measure as the water system has 

remained in a non-failure state.  

 

Discussion 
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While the Charles E. Meyer plant shows that idle desalination projects are not a new phenomenon, the other 

case studies also demonstrate continued underutilization of desalination capacity for domestic supply. The 

Beckton, Torrevieja and Kurnell plants are three high profile desalination projects developed during the last 

decade that remained idle for several years after they were completed (March, 2015). The main 

characteristics of all four idle desalination cases are summarized in Table 1. 

 

Table 1. Comparing international cases of inactive desalination plants 

Location Santa Barbara, 

California, USA 

Sydney, New South 

Wales, Australia 

Torrevieja, Alicante, 

Spain 

London, England, 

UK 

Facility name Charles E. Meyer 

desalination planta 

Kurnell desalination planta Torrevieja 

desalination plantv 

Thames Gateway 

Water Treatment 

Worksv 

Technology Sea Water Reverse 

Osmosisb  

Sea Water Reverse 

Osmosisg 

Sea Water Reverse 

Osmosisb 

Brackish Water 

Reverse Osmosisb 

Capacity 

(ML/d) 

Original plant 25 

(scalable to 35)c 

Reactivation 10 

250 (scalable to 500)d 240v 150b 

Ownership City of Santa 

Barbaraa  

Sydney Desalination Plant 

Pty Ltd. a Sydney Water 

Company: leased to the 

Ontario Teachers’ Pension 

Plan Board and Hastings 

Funds Management Ltd. 

in 2012d 

Acuamedw Thames Water 

Utilities Ltd.k 

Contract period Initially 5 year 

temporary project, 

reassessed for 20 

year period in 1994e 

50 yearsf, current lease 20 

yearsg 

15 yearsw n/a 

Operator Ionics, Inc. (now 

GE)a  

Blue Water: Veolia Water 

and John Holland joint 

ventureh 

Acciona Aguab Acciona Aguab 

Construction 1991-1992i 2007-2010d 2007-2013j 2008-2010k 

Capital cost Original plant US$34 

millionl 

Reactivation US$72 

million 

US$1.8 billiond US$400 millionl US$367 millionx 

Finance 

provider 

Ionics, Inc. then 

bought back by City 

of Santa Barbara and 

2 local water 

agencies over 5 

yearsa 

New South Wales 

Treasury Corporation 

(part of the NSW 

government)y 

Acuamed and EU 

grantm 

Thames Waterk 
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Location Santa Barbara, 

California, USA 

Sydney, New South 

Wales, Australia 

Torrevieja, Alicante, 

Spain 

London, England, 

UK 

Awards n/a Desalination plant of the 

year 2011 at the Global 

Water Summitn 

Recognized by KPMG 

as one of the World’s 

Top 100 most 

innovative structures 

of the 21st Centuryj 

Winner of the 

Sustainability Award 

- Global Water 

Intelligence 2009v 

Energy From grid Renewable: Capital Wind 

Farm (via grid)g 

Not yet suppliedq,w Renewable: CHiPo 

Status 2019 Longterm standby 

since 1997; 

reactivation began in 

2015 and water 

supplied in 2017p 

Currently being 

reactivated after being on 

longterm standby since 

2012; damaged by tornado 

Dec 2015d 

Operating at 60% 

capacity, with plans 

for expansionq 

Longterm standbyx 

Average rainfall 

(mm/y) 

493r 1164s 284t 621t 

a (Cooley and Ajami, 2012), b (March, 2015), c (IDE, 2015), d (Fuenfschilling and Truffer, 2016), e (City of Santa Barbara City 

Council, 1994), f (Radcliffe, 2015), g (El Saliby et al., 2009), h (Sydney Water, July 2010), i (Cooley et al., 2006), j (Gamm, 2012), 

k (Thames Water, 2008), l (O’Neill Ocasio, 2015), m (Mallet and Barr, 2011), n ("Kurnell Desalination Plant", 2016), o (2OC, 2013), 

p (Hamilton, 2015), q (Cala, 2013), r (US Climate Data, 2016), s (Australian Government, 2016), t (Climate-Data, 2016), u 

(Mekonnen and Hoekstra, 2011), v (Acciona, 2016), w (March et al., 2014), x (Green Alliance, 2015), y (Our History, 2016) 

 

By creating an assumed limitless supply, desalination follows the logic of the twentieth century hydraulic 

paradigm and suggests that water security is best achieved through large-scale, capital intensive engineering 

solutions. A key factor undermining the sustainability of desalination is its role in intensifying the water-

energy nexus (March, 2015). Currently, only 0.02% of global desalination is powered by a renewable energy 

source (Reif and Alhalabi, 2015). The case study plants demonstrate that efforts are being made to address 

this issue. Both Beckton and Kurnell offset their high energy consumption with renewable energy. While 

gradual energy efficiency improvements and technological advances will further decrease the costs of 

desalination in the short to medium-term, growing expectations that ecological costs are fully incorporated in 

projects may mean that desalination plants become more expensive (March, 2015). Environmental protection 

was cited as a key reason for the high cost of the Kurnell desalination plant, and also for the expense of the 

Charles E. Meyer reactivation program.  

 

As a supply-side response to drought and water scarcity, desalination maintains the basic structure and 

operating principles of centralized water infrastructure and the hydraulic paradigm (Saurí and Moral, 2001, 

Zeitoun et al., 2016). The widespread and rapid adoption of desalination technology is in part a product of 

the ease with which the technology fits within the existing socio-technical and institutional frameworks. In 
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recent decades desalination has been presented as a better solution than dams and water transfers, which 

dominated the hydraulic paradigm in the 20th century (Allan, 2005). In Spain, the proposed Ebro transfer 

project was abandoned by the newly elected Zapatero government in 2004 in favor of a complete overhaul to 

the national water plan which focused largely on desalination. In England desalination was seen to be more 

favourable than the Severn-Thames transfer project. In Santa Barbara reactivation of the local desalination 

plant has been chosen over transfers from northern California. This shows that water utilities and resource 

managers prefer to invest in ‘climate-independent’ technologies over traditional infrastructure options. 

Environmentalists generally advocate for local supplies to be developed rather than increased water transfers, 

due to the negative effects of transfers on ecosystems (NWC, 2008). However, the energy requirements and 

environmental impacts of desalination undermine its construction as a ‘sustainable’ alternative to large scale 

transfers.  

 

In Sydney, desalination has become the first response to declining dam levels because of drought. The 

Kurnell plant was called into service for the first time in 2019 with dam levels at 60% capacity, before any 

restrictions on demand for water. Desalination as an early response to low rainfall undermines efforts to 

manage demand for water, which has been a central principle of integrated and sustainable urban water 

management. This is contrast to the operating conditions for the Beckton plant in London, which may only 

supply water after use restrictions have proved insufficient to maintain critical baseflows in the River 

Thames.   

 

Desalination’s claims to provide a climate-independent source of water are affirmed by its presence in the 

highly varied climates of the case studies. Whereas early expansion of desalination was in hot, dry climates, 

the case study plants include a stark diversity of hydrological and meteorological conditions (Jones et al., 

2019). Annual average rainfall is 284mm in Torrevieja, 493mm in Santa Barbara, 621mm in London and 

1,163mm in Sydney (Table 1).  

 

As a drought response, annual average rainfall is not as important as inter-annual variability. Desalination is 

increasingly presented as the means to improve the resilience of cities to drought. This is the explicit 

rationale for the Beckton plant in London, and the Torrevieja plant has been shown to improve the climate 
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resilience of South-Eastern Spain (Morote et al., 2019). Idle desalination plants fulfil the function of 

redundant capacity within the system, which can be brought into service during an extreme event. The high 

cost of desalination may therefore be traded off against the consequences of water scarcity and the risk of 

system failure during prolonged drought. This conventional engineering definition of resilience conforms to 

reductionist framings of water security, emphasizing quantification and financialization of risk management, 

to the detriment of integrative water security which addresses wider social, political and cultural factors 

(Holling, 1996; Zeitoun et al., 2016).  

 

The certainty of supply with minimal disruption to existing social and cultural patterns of consumption that 

is provided by desalination make it an attractive option during a severe drought. Both the Charles E. Meyer 

and Kurnell plants were commissioned and built during extreme events, even though the drought ended 

before either plant was able to supply water. In Sydney the decision was taken before an election campaign, 

and in Santa Barbara it was confirmed by a referendum. Public and political support for desalination is 

heightened by experience of drought, which may undermine longer-term water management strategies and 

more integrated assessment of options under conditions of uncertainty (Turner et al., 2016). 

 

Investment in desalination is not simply driven by a desire to climate-proof cities, but it also shows the rise 

of private finance as a factor shaping infrastructure decisions, an important shift from the classic hydraulic 

paradigm to its neo-hydraulic manifestation. Desalination plants are largely constructed by public-private 

consortia (March, 2015). Across the world 58% of new desalination projects have been privately financed 

(March, 2015). This increase in multinational, private actors in water supply augmentation, evident in all 

four of the case study plants, reflects a wider shift in the political economy of water management (March, 

2015). The Kurnell plant in particular emphasizes that desalination projects are not accountable to a single 

entity, being a government funded initiative, operated by a consortia of private companies, which is currently 

under a long-term private lease. 

 

Both GE Water (now owner of Ionics), and IDE, the companies responsible for the original construction and 

reactivation of the Santa Barbara plant, are major international contractors. While Ionics was an American 

company, the reactivation contract being awarded to a subsidiary of Israeli desalination company IDE, shows 
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the increasingly multinational nature of desalination projects. Alongside GE and IDE, Acciona Agua and 

Veolia are also amongst the largest engineering, procurement and construction contractors for desalination in 

the world (March, 2015). Spanish company Acciona Agua is responsible for two of the case study plants 

while Veolia in particular is noted to have high activity across the globe, having built 15% of the world’s 

desalination capacity (March, 2015). This highlights how just a few multinational companies provide 

desalination knowledge and distribution, emphasizing the continued dominance of engineering expertise in 

neo-hydraulic water management (March et al., 2014).  

 

Idle plants are ‘stranded assets’, requiring ongoing expenditure in addition to the ‘sunk costs’ of the original 

construction and capital outlay. The energy involved in maintaining a plant in stand-by mode contributes 

significant operating and maintenance costs for desalination plants, even when they are not producing 

drinking water. The investment in desalination infrastructure means that once constructed they are unlikely 

to be easily abandoned. The repeated efforts to include the idle Charles E. Meyer desalination plant into 

Santa Barbara’s long-term water plan demonstrates this. The Santa Barbara plant highlights how ‘future-

proofing’ can be used to justify expensive desalination plants which are not needed once construction is 

complete. Similarly, above average rainfall and gradual leakage reduction in London mean that the Beckton 

desalination plant has remained surplus to requirements since its construction.  

 

Conclusion 

The rapid rise of desalination in the first decade of the twenty-first century echoes the hydraulic paradigm of 

twentieth century water management. A key reason for the relative ease with which desalination has been 

integrated into existing water systems is that it fits with existing cultural expectations and patterns of 

relationships between cities, infrastructure and natural resources. The case studies of idle desalination plants 

demonstrate the persistence of centralized supply-side responses to water scarcity over less certain, 

decentralized and demand-side options. Neo-hydraulic approaches to water management continue the 

engineering-led, capital intensity of solutions to alleviate uncertainty in water resources, but with greater 

opportunities for secure returns on private capital investment than the state-led projects of the twentieth 

century. 
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Analysis of under-utilized desalination capacity, represented by the four cases studies, provides an important 

balance to technologically optimistic accounts of desalination as the ultimate solution to global challenges of 

water insecurity. Desalination is an important option for water managers and has a role to play in reducing 

vulnerability to drought and climate change. However, as the cases show, desalination is an expensive means 

to improve the resilience of water infrastructure constructed under the hydraulic paradigm of the twentieth 

century. The neo-hydraulic logic of desalination as a reductionist water security measure also highlights the 

need for more robust, integrative decision-making for resilience. This includes consideration of social and 

cultural capacity to respond to drought and adapt to climate change, as well as the political and economic 

consequences of decisions, and recognition of the financial beneficiaries of desalination investment and 

contracts. 

 

This paper has focused on desalination plants that were or remain idle for extended periods after 

construction. Under-utilization of desalination capacity is also evident in plants that are operational at 

significantly below their designed output. Accounts of the growth of desalination typically report installed 

rather than operational capacity (see for example Jones et al., 2019). More comprehensive, quantitative 

analysis of the operational status of desalination plants world-wide is needed to assess the scale of over-

capacity and over-investment in desalination.   

 

Idle desalination plants demonstrate the vulnerability of technology-led water security that characterises the 

neo-hydraulic approach to water management. The promise of certainty of supply in the face of uncertain 

hydrological conditions is attractive to political decision-makers, and it also serves the interests of private 

firms and international finance. Desalination is an expensive and energy intensive method of supplying clean 

water. It remains expensive even when the plants are idle. While private investors and technology providers 

benefit from contracts to build and maintain plants, even if they aren’t operated, water users and 

governments pay the cost through water bills, grants and subsidies. While the evidence of the transition to an 

integrated water management paradigm grows, idle desalination plants provide a warning of the 

consequences of the neo-hydraulic convergence of local political imperatives to provide water security 

through certainty and the global interests of investors in and suppliers of capital intensive infrastructure.  
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