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ABSTRACT 
 

The potential to supplement the potable water supply with highly treated municipal wastewater, 

or sewage, is of increasing interest to water managers and planners in many parts of the world. 

Seen as an option of last resort as recently as the late 1990s, today engineers commonly consider 

potable water reuse projects to be as safe as, if not safer than, conventionally sourced drinking 

water supplies. Nevertheless, only a few cities across the world intentionally augment drinking 

water supplies with highly treated wastewater. The objective of my dissertation is to examine the 

governance of potable recycled water planning to better understand how potable recycling 

projects emerge as a water management strategy. Political aspects of planned potable reuse are 

often recognized, and even lamented by water planners and industry experts. However, there is a 

paucity of research that empirically analyzes the political aspects that influence public decisions 

on potable water projects. This study asks: how are potable water projects made, shaped, and 

frustrated? To examine the governance arrangements of this emerging water management 

strategy this research project considers three critical issues: (1) public values and social pressure, 

(2) the political, legal, and institutional contexts, and (3) the role of subjectivity in defining facts, 

themes, and solutions. As part of this study I use Q Methodology to explore shared attitudes 

regarding the principles that should govern the future of planned potable reuse. The overall 

analyses support the notion that there is more than one way to understand and approach potable 

water recycling, and that socially-held viewpoints are informed by social-spatial practices. The 

results reveal two distinct “common sense” shared ways of thinking that pivot on ideas about the 

appropriate technology and reflect contested visions of ideal society.  

 

My dissertation is the first to apply Q Methodology to water recycling in the United 

States, and I use it to examine the subjective preferences of people who participate in water 

recycling operations or planning. Results indicate that there are at least two commonly held 

viewpoints concerning the future of planned potable water recycling, which I have labeled 

“neosanitarian” and “ecosanitarian.” Drawing upon tenets established in the Progressive Era, 

neosanitarians strongly believe that potable water recycling is a safe, feasible, and appropriate 

way to expand urban water supplies. Drawing upon tenets established in ecology, ecosanitarians 

are not opposed to potable water recycling, however they are also interested in radical 

alternatives to the sanitary status quo. Both neosanitarians and ecosanitarians want to see a more 

sustainable approach to water planning, yet they disagree on what a more sustainable approach 

actually looks like in practice. For example, neosanitarians favor microfiltration and advanced 

wastewater treatment, while ecosanitarians prefer composting toilets and preventative actions.  

 

Both neosanitarians and ecosanitarians accept potable reuse as a workable solution, yet 

there are deep divisions between the two regarding the appropriate scale of technology, the 

proper level of public participation, and the root cause of water scarcity. While there is wide-

spread agreement on certain ends (e.g., sustainability, potable reuse), there is serious 

disagreement about the appropriate the means to getting there (e.g., appropriate technology, level 

of public participation). The results illustrate how different “ways of seeing the world” contribute 

to the technological choices that define appropriate behavior, which, in turn, produces different 

kinds of communities and environments, and conditions the range of political possibilities.   
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CHAPTER 1: INTRODUCTION 

 

Intentionally using recycled water to augment drinking water supplies has been termed “planned 

potable reuse” – or more often derided as “toilet to tap.” Some experts suggest that “the forces 

behind potable water recycling now appear to be unstoppable” (Sedlak 2014, 216). While 

engineers are generally quite trusting of water treatment processes, it hasn’t been easy to 

convince the general public. The lack of public acceptance for drinking recycled water has 

largely been attributed to “irrational” thinking called the “yuck factor.” Taken from this point of 

view, the discomfort with drinking recycled water is based on psychological response of disgust 

or dread related to the mental and emotional state of a person. Compared, for example, to the 

aversion someone would have to drinking apple juice that had been poured into a brand new 

bedpan. For those who adhere to the yuck factor explanation, opposition to drinking recycled 

water stems from a knee-jerk unreasonable reaction prompted by disgust. Although 

psychological disgust may provide a partial explanation, water is political, especially water 

planning in the U.S. Southwest where millions of urban users share the flow of the Colorado 

River: the “most legislated, most debated, and most litigated river in the entire world” (Reisner 

1986, 125). With this in mind, I use the alternate frame of “common sense” to explain attitudes 

toward potable reuse historically, empirically, and theoretically. Common sense is shaped by 

shared social-spatial practices, which is to say that geography, history, and politics contribute to 

a number of collective common senses that inform individual attitudes about potable water 

recycling. Common sense is related to subjectivity, which is influenced by, and influences 

feelings, tastes, or opinions, but it is also informed by shared practice and lived experience. I use 

the notion of common sense to signal a particular form of subjectivity. By investigating common 

sense instead of the yuck factor I assume and accept that subjective preferences are not irrational 
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(i.e., illogical), and our subjective “conceptions of the world” are shared with others (e.g., cohere 

into multiple collective common senses).  

 This dissertation provides a systematic study of subjectivity (i.e., viewpoints, preferences, 

opinions) in regards to planned potable water recycling in the Southwest. The mixed-methods 

data collection procedures include site visits and public tours, archival sources, surveys using Q 

Methodology, and semi-structured interviews. The combined methods were applied to analyze 

the governance arrangements of this emerging water management strategy and, above all, to 

consider how potable water recycling projects are made, shaped, and frustrated. Governance is 

not simply government, it is “the broader coalition of forces” that includes the ideological 

influence of experts and the pressures of economically dominant classes on the state (Harvey 

1989, 6). My overall objectives are to: (1) increase understanding of the role of science and 

expert preferences in shaping potable water recycling projects, (2) increase understanding of the 

role of social and cultural preferences in shaping attitudes toward potable water recycling 

projects, (3) critically examine the dual role of science and technology in identifying new water 

resources and water-related risks, and (4) highlight the legal, financial, and institutional aspects 

of recycled water planning. 

 

Urban water and the sanitary city  

Water delivery and disposal are vital parts of urban experience, yet urban waterworks ordinarily 

function in the background of daily life. The first sewers in the U.S. were built between 1850 and 

1880. Ever since, urban water systems tend to operate in semi-obscurity; hidden infrastructures 

are made visible only in aberrant times, for example, when pipes break, treatment plants fail, or 

during times of extended and extreme drought (Lakoff and Collier 2010). Municipal water and 
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wastewater utilities have established an accepted practice that over time has led to a “flush and 

forget,” “out of sight, out of mind,” mentality in the developed world (George 2008).  

 The sanitary revolution in the U.S. followed the English Chadwickian model by 

constructing large-scale, integrated, subterranean waterworks and sewers (Engler 2004; Melosi 

2000). In the earliest years of water development, the dominant theory was that filth, miasmas, 

and sewer gases caused the sweeping spread of disease. Chadwick’s sanitary idea was that 

physical environment affects public health. He favored an activist central government, 

efficiency, and utilitarianism; and considered infrastructure key to protecting public health. It 

was during this period that the sanitarian movement evolved (Benidickson 2007; Melosi 2000). 

By 1880, the germ theory of disease had been widely accepted. However, understanding the role 

of microorganisms in the spread waterborne disease did not alter traditional wastewater disposal 

methods. Although other theories were debated, the dominant idea was that “water purifies 

itself” and large-scale subterranean networks continued to efficiently carry waste to recipient 

bodies of water. The new scientific and medical evidence did encourage sanitation campaigns for 

clean water, sewage construction, and water treatment (Melosi 2000). Civil engineers worked 

furiously during the resulting sewer-building craze of 1880s and 1890s (Hoy 1995; Melosi 

2000). Widespread public fear of deadly diseases – like cholera and typhoid – helped to secure 

the huge sums of public money that were necessary to construct extensive projects capable of 

moving sewage not only away from the home but away from the city (Hoy 1995).  

 In the decades that followed continued pressure of urbanization and declining water 

quality pressed sanitary engineers to consider water purifying strategies, engineers ultimately 

favored purifying the drinking water supply over treating sewage before disposal (Benidickson 

2007; Melosi 2000, 2011; Tarr 1996). Sanitarians promoted a view of water as a moral right, 
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necessary for the protection of public health and for industry, and therefore advocated treating 

urban water supplies as a “public good,” which meant shifting operation of sewage works into 

the hands of local municipal government (Benidickson 2007; Melosi 2000, 2001; Tarr, 1996). 

Civic-minded reformers were concerned that the profit motive would prompt private water 

companies to ignore water quality and endorsed municipal control and municipal governance 

(Benidickson 2007). By transferring private systems to the domain of citywide public services, 

water essentially became “public property” owned and managed by government bodies (Melosi 

2000; Sax et al. 2006). The reform movement represents the first urban environmental movement 

in the U.S. During this era the use of water as the means for transporting human waste via 

sewerage networks was enthusiastically adopted sanitarians. Urban sanitation evolved as the first 

technical solution to water pollution (Tarr 1996). Shifting water provision and disposal from the 

private to public sphere was a necessary political solution.  

 The construction of pressurized water delivery systems and gravity fed sewage systems is 

strongly associated with urbanism and the spatial ordering of society by the state in the 

nineteenth century (Melosi 2001). Although hidden from sight, sewage collection systems are a 

conduit of state power that is “deeply rooted in the politics and form of the city” (Engler 2004, 

193). “Technologies of sanitation” include wastewater treatment, water resource management, 

and solid and hazardous waste management; the “system” includes people with decision-making 

power, technologies of sanitation, and path dependencies (Melosi 2001). Technologies of 

sanitation modify the environment and influence physical and social processes in intended and 

unintended ways. They also increase the role for expertise and centralized bureaucratic 

management of risk public life.  
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The sanitary idea was promoted by social reformers and popular culture alike. Social 

reformers of the late-nineteenth and early-twentieth centuries transformed standards of 

cleanliness from a health concern into a moral and civic one. Sanitarians exalted personal and 

household hygiene and participated in the cultural suppression of sewers, toilets, and human 

excreta (Engler 2004). The social stigma of sewers contributes to fecal aversion that helps to 

facilitate out-of-sight, out-of-mind disposal practices. Human waste becomes sewage after it is 

collected by sanitary technology. As Engler argues the sewer remains the city’s “base receptacle” 

symbolically linked to excrement, filth, and disorder (Engler 2004, 176). Nevertheless, disgust is 

a culturally flexible response, as are historical relations with human feces (Jewitt 2011). The 

popularity of the flush toilet rose with the importance of hygiene to become a marker of 

civilization, technology, and wealth. In North America, Australia, and Europe flushing is a 

conventional, long accepted, taken-for-granted convenience (Benidickson 2007; Troy 2008).  

The flush toilet is a “fixture” in the American home: fixed in space, unlike furniture, and 

fixed in time, with very low rates of replacement (Molotch 2003). The bathroom is both also a 

private and shared space in the home. The water lines connect domestic space to public space, 

and sewers lines efficiently transport private wastes into the public domain. Much as the 

introduction of indoor plumbing fixed the toilet in household space, subterranean waste networks 

have fixed urban development to a rigid grid. The toilet has also entrenched certain attitudes and 

cultural beliefs. Ideas about filth, pollution, purity and emotions such as disgust, abjection, fear 

of contamination, all create barriers to better systems of managing human excrement (Jewitt 

2011). The modern preferences date back to Roman water and sewer systems and classical ideals 

of Western civilization (Sedlak 2014).  

 



18 

 

Though largely hidden from sight, indoor plumbing and sewage disposal are fundamental 

components of urban life, at least in some parts of the world. For those born into such sanitary 

societies the flush and forget practice seems instinctive or innate, and therefore it is not 

surprising that plans for potable water recycling produces a response akin to yuck factor. The 

sanitary common sense seems natural. But I suggest this reaction is better understood as common 

sense, which is not to say automatic, or even unthinking: it is something that is just understood, 

though in need of constant reinforcement. The toilet is itself useful, it fulfills a basic daily need, 

and it is widely considered the greatest medical achievement of the modern era. But, as most of 

people intuitively understand, while it is highly valued and “physically clean it’s still culturally 

dirty,” stigmatizing, and taboo (Lupton and Miller 1992, 34). Common sense is also 

mechanically practiced. Most Americans are so familiar with the toilet that they are capable of 

operating it in absolute darkness, or half-asleep, or both: half-asleep in absolute darkness. The 

real luxury of this disposal practice lies in the distance the flush puts between the producer and 

the product; however the technology that allows individuals to routinely and passively distance 

themselves from their excrement also contributes to vast urban ecological problems, not the least 

of which is massive water waste and contamination. 

Sewage is formed by excrement, non-human constituents, cultural ideas, techno-scientific 

discourses, and practices regarding its production and disposal. As new technologies and new 

industries emerged, an ever increasing array of waste material was disposed of cheaply in 

municipal sewers (Melosi 2000; Tarr 1996). The engineering principle that “dilution is the 

solution to pollution” began in the late nineteenth century and continued throughout the early 

20th century (Karvonen 2011, 8). Although the municipal reforms of the Progressive Era led to a 

substantial and steady decline in waterborne diseases over time, these solutions were locally 
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focused and merely transferred the problem of pollution to the larger environment. The 

development of the chemical industries coincided with a rise in the prevalence of chronic 

diseases. As urban environmental historian Joel Tarr (1996, 104) claims, it is: 

one of the great ironies in the history of technology and its relationship to the 

environment that a technology designed to improve local health conditions and 

eliminate nuisances – water-carriage technology or sewerage – had extremely 

devastating effects on both the environment and human health.  

Municipalities in large cities worked to keep up with the effects of the large-scale industrial 

contamination not known in earlier decades, but by the post-World War II period the polluting 

effects of a wide variety of biological and industrial contaminants – including coliform bacteria, 

phenols, chlorides, and nitrogen compounds – could no longer be ignored (Melosi 2000). 

By the mid-20th century the deleterious effects of discharging sewage and industrial 

contaminants into surface water supplies had gained national attention, though local and state 

politicians, in economic competition with their neighbors, were hesitant to implement local water 

quality regulations. In 1948, after nearly 50 years of inaction on water quality, the United States 

Congress passed the Federal Water Pollution Control Act (FWPCA). The Act marked the first 

federal-level regulation governing water pollution in the U.S. The statute authorized the Surgeon 

General of the Public Health Service to establish pollution abatement and reduction programs in 

coordination with state and local entities in order to “enhance the quality and value of our water 

resources and to establish a national policy for the prevention, control and abatement of water 

pollution.” The FWPCA provided technical assistance to municipalities and substantial financial 

assistance for investments in publically owned wastewater treatment works (Driesen et al. 2011). 

The legislation led the way for the regulatory approach to minimize pollution and established the 

legal authority for federal regulation of water quality. The emerging environmental politics of the 

1960s and highly visible water pollution stimulated public pressure to address water quality 
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problems (Engler 2004). Intensifying public concern eventually led the Congress to enact 

amendments to FWPCA, most importantly the Clean Water Act of 1972, which had the effect of 

institutionalizing, bureaucratizing, and centralizing water management by shifting power from 

the local and state levels to the federal government (Melosi 2000). 

 

The rise of municipal water recycling  

The landmark Clean Water Act of 1972 was the first national-level water pollution control and 

abatement regulation that sought to protect human health and the environment (Coglianese 

2001). The Act sought to “restore and maintain the chemical, physical, and biological integrity of 

the Nation’s waters” by emphasizing the use of technological controls (Sax et al. 2006, 646). 

Passage created a new requirement for technology-based standards for wastewater discharges 

from point sources, and specifically the pollution emitted from publically owned wastewater 

treatment works. The technology-forcing statute was designed to limit the amount bacteria and 

toxics allowable in wastewater, which would ensure that water quality in the nation’s surface 

waters was safe (i.e., no toxics released in toxic amounts). As a consequence, wastewater 

treatment plants typically combine mechanical, biological, and chemical processes to detoxify 

wastes prior to discharge. As authorized by the Clean Water Act, wastewater discharged into 

surface waters requires a National Pollutant Discharge Elimination System Permit. 

The level of wastewater treatment − primary, secondary, or tertiary − determines the 

water quality. According to the Clean Water Act, secondary treatment is designated to be the 

minimum treatment requirement for publically owned treatment plants. Secondary treatment 

removes 85% of all impurities in sewage; tertiary processes can remove up to 99% of the 

impurities. For publically owned treatment plants, the Act introduced technology-based 
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limitations on effluent prior to discharge based on the “best practicable control technology 

currently available” by 1977, and the “best available technology economically achievable,” by 

1983. Amendments in 1977 extended the deadline for publically owned treatment works to 

incorporate secondary treatment to 1983 and authorized the Administrator of the Environmental 

Protection Agency (EPA) to waive the secondary treatment requirement for discharge to oceans 

where sewage would not pose a threat to receiving water quality (Findley and Farber 1988).  

In the U.S., the idea of urban water recycling as a potential solution to water scarcity first 

gained popularity in the 1960s, but accelerated in the late 1970s as a result of a particular 

confluence of environmental problems and technological prowess (Kasperson and Kasperson 

1977). Environmental regulation drove wastewater treatment technology advances in order to 

meet the national goal of cleaner “swimmable and fishable” surface waters. Ever-increasing 

regulatory, industrial, and technological capacities have contributed to increasingly stringent 

wastewater treatment requirements. Every level of additional treatment reduces the marginal cost 

of finding “beneficial uses” for treated wastewater (Kasperson and Kasperson 1977). Beneficial 

purposes are characterized as promoting economic and community values, and can include any 

number of municipal, agricultural, industrial, recreational, or environmental uses. In the 1970s, 

severe regional droughts, which predominantly affected the West and Southwest regions of the 

nation, coincided with newly implemented wastewater treatment regulations that emerged from 

the passage of the Clean Water Act. The era also ushered in statistical risk analyses considered 

both “unbiased” and “scientific” (Douglas 1992; Jasanoff 1995). Rising water demands and 

additional disposal costs associated with the Clean Water Act spurred research interests in water 

recovery and new treatment technologies (Kasperson and Kasperson 1977), especially from 

utilities in the arid Southwest (NRC 1998, 2013). Although once a useless by-product of 
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wastewater treatment, water planners began to consider urban wastewater a valuable commodity 

able to enlarge municipal water supplies through water reuse (Crook et al. 1999; Kasperson and 

Kasperson 1977; Holway 2004; Kupel 2006; US EPA 1992, 2004, 2012; NRC 1998, 2012). By 

the start of the twenty-first century, advanced water treatment technologies were promoted as 

capable of producing recycled water independently of climate or weather conditions. 

The Clean Water Act is considered “a milestone event” in the creation of recycled water 

(Asano 1998, 7). The pollution control regulations forced technology-based rules, public works 

investment, and technology-based solutions. One of the unintended consequences of the 

regulatory regime was the “dramatic transformation” of wastewater into a water resource 

(Chapman 2005, 773). Wastewater once regarded as a system by-product without value has in 

certain places, overtime, been reframed as a displaced resource that can be transformed via 

treatment. In addition to reducing the concentration of nitrates and phosphates and industrial 

wastes, wastewater treatment can also produce water free from suspended particulates, 

biodegradable organics, and pathogenic bacteria (US EPA 2004). Planned potable water reuse 

represents a particularly ironic and technological paradox: based on water quality standards (i.e., 

presence of microbial and chemical contaminants) recycled water is as safe or safer than raw 

water supplies, which are degraded by effluent (i.e., municipal and industrial wastes). Under 

conditions of relative water scarcity, sewage, a formerly hazardous by-product, has been 

transformed into a water resource – a water supply that is promoted as safer than traditional 

water supplies (NRC 2012).  

 Like all water supplies, the quality of recycled water depends on the level and type of 

wastewater treatment, and recycled quality can be “fit-for-purpose” – that is, treated to match the 

water quality necessary for the proposed use (Toze 2006). The idea is an old one, the Roman 
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aqueducts delivered eleven different “waters,” each with their own specific qualities (Sala and 

Serra 2004). The spectrum of urban water reuse also includes greywater, aquifer recharge, and 

other applications, as detailed in Table 1. Wastewater is defined as any water derived from one 

or more previous uses. Effluent is municipal wastewater, or sewage, that has been treated at a 

wastewater treatment plant. Recycled water comes from the collection and treatment of effluent 

and is commonly defined as wastewater that has been treated to a water quality that makes it 

usable again. Recycled water is also known as renovated water, repurified water, or reclaimed 

water. Recycled water quality standards, and the subsequent level of treatment, are more 

stringent as the level of personal contact increases (Brown and Crook 2009).  
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Table 1. The typology of urban water reuse 

Technique Definition and Characteristics 

Greywater reuse 

 Onsite recycling of domestic wastewater from bathroom sinks, tubs, 

or washing machines, not including toilet water 

 No centralized treatment; regulatory oversight is variable  

 Used exclusively for nonpotable household applications such as 

irrigation 

Dual systems 

 Recycled water is delivered via a separate, dual, distribution system 

 Minimum secondary treatment (trace chemical contaminants 

present); treatment level can be fit-for-purpose 

 Nonpotable recycled water delivered via internationally adopted 

“purple pipe”  

 Used strictly nonpotable applications such as irrigation, industrial 

processes, toilet flushing  

Artificial 

recharge 

 Recycled water is purposefully retained/stored in groundwater 

aquifers, either by percolation via infiltration basins or injection 

wells; provides short and long term storage; used to replenish 

groundwater resources and safeguard against saltwater intrusion or 

subsidence  

 Treatment is site specific; minimum secondary treatment and 

disinfection; may also require filtration and advanced wastewater 

treatment  

 Used for both potable and nonpotable purposes (i.e. can be a form of 

indirect potable reuse) 

Indirect potable 

reuse 

 Recycled water is deliberately and indirectly blended with drinking 

water supply resources using an environmental buffer (i.e. 

attenuation and/or retention in an aquifer, reservoir, river, or lake), 

the blended supply is treated to meet drinking water standards before 

delivery  

 Technically advanced treatment, to tertiary levels and beyond 

 Distributed in a single, rather than dual, water system and used for 

both potable and nonpotable applications  

Direct potable 

reuse 

 Recycled water is treated to required drinking water standards, then 

deliberately and directly added to municipal drinking supply without 

an environmental buffer (i.e. “pipe-to-pipe”)  

 Most technically advanced water treatment, beyond tertiary levels  

 Distributed in a single, rather than dual, water distribution system, 

therefore used for both potable and nonpotable applications 

 

 Recycled water projects tend to be classified as either direct or indirect, and uses are 

potable or non-potable. Municipal uses of recycled water are primarily non-potable outdoor 

applications such as irrigation for golf courses, schools, parks, or for landscaping along public 
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roads. Expanding the recycled water systems to the household level to serve non-potable uses 

(e.g., irrigation, toilet flushing) is one way to increase utilization of recycled water. Although 

there is high public acceptance for these types of uses (Po et al. 2003; Ormerod and Scott 2013; 

Anderson et al. 2008), it is a costly alternative that requires an additional pipe system.  

Non-potable applications for recycled water include agricultural, industrial, or municipal uses. 

Municipal applications for recycled water have tended to focus on non-potable uses, whether 

industrial, environmental, or recreational. An example of non-potable industrial use is the Palo 

Verde Nuclear Power Plant cooling towers in Phoenix, Arizona (Browning-Aiken et al. 2011). 

Environmental Operations Park (EOP), in Sierra Vista, Arizona, provides an example of 

environmental use for recycled water. EOP includes artificially constructed wetlands designed to 

provide passive wastewater treatment, recharge the local aquifer, and to mitigate the 

environmental impacts of groundwater pumping in order to protect the flow of southern 

Arizona’s revered San Pedro River (Ormerod 2012). Recreational uses for recycled water 

include Santee Lakes Recreation Preserve in San Diego’s East County, which began operations 

in 1961. The purpose of Santee Lakes is “to demonstrate the promise of water recycling,” and the 

facility is a prime example of socially accepted recreational use for recycled water (Santee Lakes 

Recreation Preserve nd). The artificial lakes, illustrated in Figure 1, are stocked on a seasonal 

basis with catfish and rainbow trout. In addition to fishing, the preserve includes constructed 

wetlands for wastewater treatment, camping facilities, boat rentals, walking trails, floating 

cabins, playground areas, and more.  
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Figure 1. Painters capture the landscape at Santee Lakes. Photo by author, October 2013 

 

Potable reuse projects use recycled water to augment drinking water supplies, have been 

proposed across the world (see Table 2, Chapter 3), and are considered an “area of growing 

importance” (Chapman 2005, 780). For potable reuse, recycled water is treated to required 

drinking water standards, then deliberately and directly added to raw water supplies either 

indirectly, or directly. From a purely engineering perspective, potable water recycling is more 

efficient than non-potable alternatives because it utilizes existing infrastructure, therefore 

significantly reducing the capital and energy costs of expanding recycled water utilization. 

Indirect potable reuse (IPR) involves blending recycled water within a natural system, such as 

groundwater or surface water reservoirs, before delivery. Direct potable reuse (DPR) involves 

adding recycled water to municipal drinking supply without using an environmental buffer (i.e., 

directly from plant to pipe). Water recycling, even for potable use, is not a new concept 
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(Hurlimann et al. 2007; Stander and Van Vuuren 1969). Planned potable water reuse began in 

California in 1962 by augmenting groundwater supplies with recycled water. 

Planned potable reuse is distinct from unplanned potable reuse. Unplanned potable reuse 

occurs all over the world, since effluent normally discharged into surface waters flows out of one 

community and into another (Jiménez and Asano 2008). The practice is so widespread (and 

informal) that the full extent of unplanned reuse is largely unknown (Jiménez and Asano 2008; 

NRC 2012). For example, the Colorado River contains large volumes of effluent resulting in “de 

facto” indirect potable reuse for millions of downstream users. The Yangtze River in China, the 

Thames River in the UK, the Murray-Darling in Australia, the Rhine River in Europe, and the 

Mississippi also contain large volumes of effluent (Law 2003; NRC 2012). It is less often 

recognized that de facto potable reuse also occurs via groundwater recharge, since effluent 

discharged into surface waters also contributes to groundwater supplies. Examples include 

Hanoi, Vietnam, parts of Mexico City, Nottingham, England (Jiménez and Asano 2008), and 

north of Tucson, Arizona (Jansen 2005). The “flush and forget mentality” has meant that this 

unintentional potable reuse has gone largely unnoticed in society (George 2008).  

In the 2007 report, “Risk Assessment and Health Effects Studies of Indirect Potable Reuse 

Schemes,” Khan and Roser (2007, 4) claim that, the: 

manner and extent to which water is unintentionally indirectly used for potable 

purposes is distinguishable from planned indirect potable recycling schemes 

primarily by lower levels of treatment involved and less stringent approaches to 

water quality monitoring and risk management … the level of stringency applied 

to planned indirect potable water recycling schemes is well beyond that which is 

common international practice ...  

Given that the toilet is already connected to the tap, then, planned potable reuse projects are 

“new” or different from de facto potable reuse in that they represent an intentional and local 

reuse of municipal wastewater that undergoes additional treatment. 



28 

 

Whether recycled water is viewed as a “new” resource (Harremoes 2000) or not 

(Chapman 2005), each planned potable water recycling project is distinctive – with diverse 

populations served, unique water supply portfolios, specific legal and regulatory structures, 

particular types of infrastructure (e.g., sewer networks and water pipes, pumps, storage 

capabilities), as well as peculiar ratios of recycled water to raw water supplies. As an urban 

phenomenon and a local flow resource the character of effluent is intimately connected to space 

and place, particularly indoor plumbing and sewage disposal, and the quality of urban 

wastewater is heterogeneous and variable (Benidickson 2007). As such, “[t]here’s no standard 

“off the shelf” recycling project – each one is unique, with different specific technologies and 

very diverse natural water catchment characteristics – but generally speaking indirect potable 

reuse involves a number of steps” (Recycled drinking water: Myths and facts 2008). Drewes and 

Khan (2012) identify six “key components” common to most potable reuse schemes:  

1. Sewage Collection System, which includes compliance with permitting and 

regulatory policies aimed at reducing serious water pollution (such as 

discharge permits for industries, or other rules promulgated by the EPA) 

2. Conventional Wastewater Treatment (also known as secondary treatment), 

which includes physical, chemical, and biological processes aimed at 

minimizing pathogens and organic matter in order to meet regulatory 

requirements for effluent discharge into waterways (such as the laws defined 

by the Clean Water Act)  

3. Advanced Water Treatment, aimed at removing additional pathogens, organic 

chemicals, nutrients, and dissolved solids on order to meet various treatment 

objectives 

4. Environmental Buffer, the natural system for storage (retention time and 

possibly additional treatment) and blending (dilution) of recycled water, 

which can include surface reservoirs, aquifers, river bank infiltration, or 

wetlands  

5. Drinking Water Treatment Plant, for treating the augmented water supply 

before delivery to customers  

6. Overarching Monitoring Program, aimed at insuring water quality is suitable 

for human consumption at all times 
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The most common form of potable reuse, IPR, deliberately adds this highly treated water to raw 

water supplies in a natural system that is normally used for storage, such as a reservoir or 

aquifer. This step provides the “environmental buffer” that results in indirect reuse. This blended 

water is later extracted and then re-treated to meet drinking water standards before delivery to 

municipal taps. DPR, which lacks an environmental buffer, is gaining popularity in the U.S. and 

abroad (see Chapter 3). The first known example was in Windhoek, Namibia, established in 

1967. The second was in Big Spring, Texas, which was established in 2013 (Martin 2014).  

What constitutes a pollutant, and the appropriate pollution control technology is shaped 

by technical capacities and the prevailing social and legal context. Per the Clean Water Act three 

categories of pollutant are defined in law: toxic, conventional, and non-conventional. Different 

requirements were adopted for each pollutant. Conventional pollutants include a range of 

substances such as nutrients, solids, organic waste, salts, oils, pathogens (such as fecal coliform). 

Toxic pollutants include certain metals such as mercury, zinc, chromium, nickel, cadmium, 

copper, silver, lead, as well as pesticides and hazardous wastes. Non-conventional pollutants are 

defined by not being conventional or toxic, such as ammonia or chlorine (Findley and Farber 

1988). Regulations impose limits on the concentration of specific pollutants, yet a wide variety 

of contaminants can be found in effluent and recipient bodies of water including: 

pharmaceutically active compounds, hormones, detergents, disinfectants, platicizers, fire 

retardants and insecticides (USGS 2002; Bradley et al. 2014; 41 million Americans’ water 

polluted by pharmaceuticals 2008).  

Recent water quality concerns stem from the unknown effects of over 95 different 

synthetic “emerging contaminants,” which include a wide variety of pesticides, pharmaceuticals, 

industrial chemicals, personal care products, and food additives (Butterworth et al. 2010; Benotti 
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et al. 2009; Guidotti 2009; Zhang et al. 2008). Emerging chemicals survive conventional 

wastewater treatment and are commonly found in groundwater and surface water supplies. 

Recent attention to emerging contaminants demonstrates that definitions of water purity are 

historically and geographically contingent, especially considering that some of these chemicals 

“emerged” as an unintended consequence of advances in technology that improved the ability to 

detect and quantify these chemicals (Guidotti 2009). Advanced water treatment is a “term coined 

to differentiate the treatment processes adopted for potable use from conventional wastewater 

treatment processes and to indicate a water quality after partial TDS [total dissolved solids] 

and/or trace chemical removal” (Drewes and Khan 2012).  

Use of advanced water treatment processes is the reason recycled water projects can be 

promoted as safer than conventional supplies. Advanced wastewater treatment is broadly defined 

as treatment provided in addition to conventional treatment for the purpose of further removing 

contaminants of concern to public health. The additional treatment processes typically include 

microfiltration via membrane technology, reverse osmosis (RO), and ultraviolet light (UV) with 

or without advanced oxidation processes (AOP) (Drewes and Khan 2012). The first step is 

microfiltration (MF), which filters bacteria, protozoa, and suspended solids by pushing water 

through a series of fiber membranes filled with tiny, hollow tubes. The next step is RO, which 

filters viruses, salts, and other chemicals by pushing water through plastic sheets. These first two 

steps are pressure driven operations. And, lastly, high-intensity ultraviolet light with hydrogen 

peroxide destroys the remaining difficult-to-remove contaminants, viruses and micropollutants 

such as pesticides, pharmaceuticals, and NDMA.1 The resulting water, depicted in the 

                                                 
1 NDMA, N-Nitrosodimethylamine, is an emerging contaminant that is likely to be a human carcinogen. It is a by-

product of several industrial processes that is a highly mobile, water-soluble, colorless, and toxic to the liver and 

other organs. NDMA is currently regulated by the state of California (Barceló 2012).  



31 

 

foreground in Figure 2, is so clean that by the late 2000s recycled water was promoted as re-

purified, renovated, and even designer, with a quality preferable to existing water supplies and 

that, for some, rivaled bottled water (whose quality is highly variable). Given that advanced 

wastewater treatment technologies are able to produce recycled water that meets drinking water 

standards, potable recycling as a supply-augmentation strategy is increasingly under 

consideration in rapidly urbanizing, arid and semi-arid regions with established water and 

wastewater infrastructures, such as Australia, Israel, and the United States (Rodriguez et al. 

2009; NRC 2012).  

 
Figure 2. The last stop on the Groundwater Replenishment System tour. Photo by author, October 2013 

 

Planned potable reuse projects are most often presented by planners and proponents as a 

response to growing demand, in particular the stress of population growth necessitating new 

supplies (Leverenz et al. 2011; Price et al. 2012; NRC 2012; Traves et al. 2008). Less 
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conventional explanations for water reuse take account of regulatory requirements and how the 

institutional and legal frameworks exert influence on system design (Bischel et al. 2012). In a 

number of cases the formal regulation of wastewater discharges aimed at minimizing hazards to 

human health and the environment helped to transform wastewater into water resource 

(Apostolidis et al. 2011). For example, in Cape Town, South Africa “the indirect recycling of 

treated wastewater and urban stormwater runoff was considered primarily from the perspective 

of an economic means of wastewater disposal” (Quayle 2012, 1). In San Diego, California the 

intentional use of recycled water was initially driven by federal discharge regulations related to 

the Clean Water Act (See Chapter 3). A potable reuse scheme was likewise proposed in 

Maroochy, Queensland in order to mitigate the environmental impacts of ocean discharge 

(Hurlimann and Dolnicar 2010a).  

Although recycled water can be treated to drinking water quality (NRC 2012; Shannon et 

al. 2008), survey research has consistently demonstrated a lack of public support for drinking 

recycled water, especially when compared with non-potable urban, industrial, or environmental 

uses (Bruvold et al. 1981; Friedler and Lahav 2006; Jiménez and Asano 2008; Kasperson and 

Kasperson 1977; Khan and Gerrard 2006; Marks 2006). There is a paucity of academic research 

on public understanding of planned potable reuse. However, at least one survey suggests that 

water quality and treatment assurances shape public opinion. In a survey of public attitudes in 

Tucson Arizona drinking was reported to be the least supported use for recycled water supplies, 

with only 8% of respondents indicating it as an “acceptable use,” however when asked, “would 

you be willing to drink reclaimed water if it was treated to a water quality level that matched or 

exceeded your current tap water quality?,” the response was near-evenly divided: 32% reported 

no, 33% were unsure, and 35% reported yes (Ormerod and Scott 2013).  Nevertheless, despite 
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the increasing interest in potable reuse (Drewes and Khan 2012), projects that purposefully 

augment the potable water supply with recycled water remain “relatively unusual in the world” 

(Traves et al. 2008, 158). Nonetheless, assuming increasing pressure on freshwater resources 

worldwide, “[t]he overarching goal for the future of reclamation and re-use of water is to capture 

water directly from non-traditional sources such as industrial or municipal wastewaters and 

restore it to potable quality” (Shannon et al. 2008, 305). Rather than technological challenges of 

water purification and waste disposal, public perception and institutional barriers are considered 

the limiting factors to greater urban water recycling noted in the literature (Guest et al. 2009; Po 

et al. 2003; Jansen et al. 2007).  

 

Social science and recycled water resources  

Much of the social science research on public perceptions focuses narrowly on overcoming the 

barriers to recycled water development. Popular media and scholars alike often rely on 

psychological explanations for public objections, widely attributing the lack of acceptance to 

“emotional,” even “irrational,” aversions (Athavaley 2008; Jiménez and Asano 2008; Parkinson 

2008; Russell and Lux 2009; Schmidt 2008, Yu 2012b). These claims indicate that the primary 

obstacle to public acceptance of recycled water is the so-called yuck factor, or the instinctive 

response that is associated with treated sewage (Christen 2005; Ching 2010; Dingfelder 2004; 

Parkinson 2008; Schmidt 2008). The yuck factor blames disgust, drawing primarily on the law of 

contagion in which the fear of recycled water is labeled irrational and unconscious. Taken from 

this point of view, the public discomfort with drinking recycled water is not based on an 

objective assessment of risk; rather it’s recycled water’s association with human waste that 



34 

 

renders it unpalatable (Anderson et al. 2008; Dingfelder 2004; Yu 2012a). As Russell, Lux, and 

Hampton (2009, 59 emphasis in original) note:  

In particular, disgust has become central to explanations of public responses to the 

recycling of wastewater, particularly for potable applications and uses where 

personal contact is more likely. Popular commentaries and some academic work 

now routinely refer to a “yuck factor,” and some take for granted that it exhaustively 

explains public opposition when it is encountered. It is treated as an intrinsic human 

emotion–difficult, if not impossible, to overcome. It is often seen as further 

evidence of an inability to make rational judgments. The implication for those who 

want to promote recycling by changing public perception is that their effort must 

be focused on countering this emotional response. 

The yuck factor – psychologically unfounded disgust – remains the predominant causal 

explanation for rejection of recycled water, despite the fact that it remains an empirically 

ungrounded claim.  

Water managers and planners recognize that public acceptance is a necessary component 

for successful implementation of potable water recycling projects. There is a history, and a 

tendency, for public opposition to potable water recycling and plans for potable water recycling 

projects been interrupted or obstructed by public opposition (Hurlimann, et al. 2008; Brown and 

Crook 2009; DeSena 1999; Guest et al. 2009; Head 2010; Hurlimann and Dolnicar 2010a; 

Uhlmann and Head 2011). The likelihood of public upset means that plans for potable water 

recycling remain indeterminate, with no clear outcome. As a result, much of the literature 

surrounding recycled water is dedicated to overcoming or preventing public opposition (Khan 

and Gerrard 2006; Wegner-Gwidt 1991; Dolnicar et al.  2014) and inoculating the public against 

negative messaging or scare campaigns (Kemp 2012; Hanak 2007; Hurlimann and Dolnicar 

2010b; Wegner-Gwidt 1991). Proponents of planned potable recycling suggest that despite its 

advantages, the public often objects to the prospect based on misinformation, lack of knowledge, 

or instinctive repugnance (Athavaley 2008; DeSena 1999, Dingfelder 2004; Parkinson 2008). 

Public opposition has also been alternatively presented as stemming from cognitive factors 
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(Baumann 1983, Khan and Gerrard 2006), or subjective social or cultural norms associating 

reuse with risk and impurity (Hurlimann et al. 2008; Marks et al. 2008).  

Most of the existing social research is geared toward public acceptance (e.g., branding, 

social marketing, and educational strategies) (Dingfelder 2004; Dolnicar and Saunders 2006; 

Dolnicar, et al. 2014; Russell and Lux 2009; Menegaki et al. 2009). Many believe that better 

crafted messaging and marketing will be necessary for potable water recycling projects to 

succeed (Friedler et al. 2006; Khan and Gerrard 2006; Schmidt 2008). A number of scholars 

contend that the central obstacles to public acceptance lies in our language and the way we talk 

about recycled water supplies (Dolnicar and Saunders 2006). Others counter that marketing and 

public relations are ineffective in changing attitudes, suggesting that we need new ways to 

identify the key factors that influence public decisions in order to improve acceptance 

(Nancarrow et al. 2008).  

When considering the barriers to potable reuse, many proponents stress that advanced 

water treatment processes (i.e., MF, RO, UV) insure absolute safety. Indeed, planned potable 

water recycling is often promoted as safer than traditional water supplies, especially when 

compared to cities that are heavily reliant on drinking wastewater indirectly (via unplanned IPR) 

(DeSena 1999; Parkinson 2008; NRC 2012). Since new technology and advanced treatment 

processes mitigate risk, proponents suggest wastewater treatment processes are able to produce 

“designer” water quality (Grenoble 2009; Rodríguez et al. 2009). Viewed in this way, potable 

reuse is presented in popular media as inoffensive, reliable, and preferable to other alternatives 

(Zimmerman 2008; Holthaus 2014; Royte 2008; Yu 2012b).  

Some argue that if people’s perceptions are considered the primary challenge to water 

recycling, then indirect reuse is proposed as the best strategy used to avoid conflict because it 
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makes the recycling process less visible, and seemingly natural (Glennon 2009). As George 

(2008, 229) observes, “[r]euse works better when it involves camouflage” … the indirect 

blending, “is a clever way of getting around fecal aversion.” Engineers generally agree that the 

indirect blending with an environmental buffer is not a technically necessary step, and is often 

only considered necessary in terms of public psychology. Although DPR projects are rare, they 

are increasingly considered a “future imperative” (Leverenz et al. 2011, see Chapter 3).  

A number of scholars stress that public confidence in institutions is critical to successful 

recycled water projects, thus public trust in water experts and water management must be built 

and maintained (Baggett and Jefferson 2006; Hartley 2006; Khan and Gerrard 2006; Hurlimann 

2007; Hurlimann 2008; Ross et al. 2014; Po et al. 2003). Some scholars suggest allowing for 

both science and emotion to drive decision making through collaborative co-learning (Morgan et 

al. 2014). By acknowledging that a combination of technical and non-technical (e.g., social, 

management, governance) issues contribute to public trust, this view emphasizes that the public 

is not necessarily uninformed or uneducated; but are concerned that decision-makers are 

untrustworthy, or will fail to take them seriously, or actively consult with them (Marks 2006; 

Russell et al. 2009; Ormerod and Scott 2013). A number of contingent factors have been found 

to affect public responses to planned potable recycling proposals, including: social mood, the 

supply-demand gap, the dependence on imported water, vested interests, and information 

manipulation (Marks et al.2008; Marks 2006; Hurlimann and Dolnicar 2010b). Furthermore, 

opposition to potable water recycling may be motivated by issues that are hard to deal with in a 

directly technical manner, such as conflicts over urban and regional growth (Asano 2005; US 

EPA 2004). Seen in this way, opposition to reuse is not about public inability to understand risk, 

but about governance more generally (Stenekes et al. 2006). 
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Recycled water, specifically potable reuse, is often positioned by proponents as a move 

toward greater water resource reliability. As a sustainable water alternative, recycling is 

considered part of a larger practice of water conservation and urban environmental sustainability 

(Fedler 2005; Hermanowicz 2008; Rodríguez et al. 2009). Reuse of recycled water is also 

recognized as a local, decentralized way to augment water supply (Asano 2005). Others argue re-

engineering traditional water and wastewater treatment methods to incorporate integrated water 

and wastewater infrastructure planning, suggesting decentralized wastewater treatment and 

distributed recycled water use will be more resilient over the long-term (Scott and Raschid-Sally 

2012). David Sedlak (2014, 274) suggests that it would not be prudent to radically re-make 

sanitation systems,  

[W]e have inherited a complex system … After two-thousand years of trial and 

error that went into developing an approach for managing the urban water cycle, it 

would be a mistake to simply throw it all away and start over. 

The distributed water future proposed by these engineers “will have to exist in conjunction with 

some sort of centralized system because it won’t be possible to abandon the underground pipes 

and treatment plants that serve the most densely populated parts of our cities” (Sedlak 2014, 

278). Greater reliance on recycled water is considered by some an environmentally-friendly 

alternative, compared to supply-substituting options like large-scale importation projects or 

desalination (Harremoes 2000). 

Some scholars are critical of water reuse, suggesting that it may not be necessarily 

“sustainable” (Hermanowicz 2008), or the most environmentally friendly option (Hanak 2007), 

especially since recycled water projects inherit the “centralized” mode of designing and 

managing urban water supply (Harremoes 2000). A number of scholars contend that a truly 

sustainable reuse alternative will require a change in current water management practices. They 

call for more holistic measures of sustainability and performance (e.g., focused on energy and 
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nutrient savings in addition to water), which should be taken in coordination with freshwater 

conservation measures (i.e., recycled water use should translate into “real freshwater savings”) 

(Hurlimann et al. 2007; Sala and Serra 2004). For example, Sala and Serra suggest irrigation 

provides the maximum benefit of recycled water with the lowest adverse environmental impact 

because it can return the main water pollutant of nitrogen and phosphorus to the soil for plant 

uptake and recycling. Reusing the available nitrogen and phosphorus provides necessary 

fertilizer for plant growth and reduces the need for wastewater treatment.  

Other scholars have argued that the “preference for water-borne sewerage systems meant 

that little encouragement has been given to other methods of managing human body wastes, 

claiming ...  

“[t]he present so-called crisis or “water problem” may be an apposite time to review 

sanitation services and to develop a new approach that recognises our fundamental 

need for potable water to maintain our health standards and our need to manage 

human waste” (Troy 2008, 203). 

When considering the historical development of urban water, van Vliet and colleagues submit 

(201, 799): 

In the developed world, flush toilets represent one of the biggest shares of domestic 

water usage and waste water production. If this environmental burden is ever to be 

diverted in a more sustainable direction, we need to understand how standards of 

cleanliness, convenience and hygiene have been constructed over time and what 

strategies are needed to initiate a trend in other directions. 

Another reason it may be appropriate to consider alternatives is the incompatibility of recycled 

water with greywater and other decentralized conservation methods because the current system 

requires a minimum flow (i.e., velocity) of wastewater to prevent sewer blockage. The 

production of recycled water also depends upon waste (i.e., sewer return flow) to contribute to 

supply (Troy 2008), when perhaps “not having wastewater – and not wasting water – would be 

better” (George 2008, 229).  
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Sanitation challenge for long-term water planners 

The introduction of complex new technologies affects the physical and the social environment in 

both intended and unintended ways (Bijker 1995; Benidickson 2007; Robbins 2004). The 

sanitation and environmental movements transformed cities, society, and law in a reactionary 

response to contemporary problems in the 19th and 20th centuries. In the 21st century the global 

urbanization trend has witnessed another swift increase in the number of urbanites, which 

presents a major challenge to long-term water planners. A poll by the British Medical Journal 

named sanitary engineering the biggest medical advancement of the last 150 years – yet, an 

estimated 2.6 billion people worldwide lack access to sanitation today (Sanitation best medical 

advance 2007; George 2008, 2). The World Health Organization (2012), and others, consider the 

advancement of sanitation in low and middle-income countries fundamental to poverty 

alleviation and preventing deaths from diarrheal disease. When considering that flushing systems 

are economically and environmentally costly, and out of reach for the rapidly urbanizing global 

South (Jewett 2011), a small but growing number of scholars are highly critical of conventional 

sanitary solutions. These scholars suggest that “technological developments have become part of 

the problem, not the solution” (Esrey 2001, 177). They endorse compost-based “ecological 

sanitation” as the answer to the global sanitation problem (Langergraber and Muellegger 2005).  

Ecological sanitation, or EcoSan, is an alternative to water-borne sanitation systems that 

is premised on the use of separation technologies to encourage the most efficient use of 

resources. EcoSan is an “ecosystem approach” that promotes the collection of human waste for 

use as fertilizer and toilets that use little or no water (Esrey 2001, 179). The EcoSan approach 

views the nitrogen, phosphorus, and potassium found in urine and feces as resources, not wastes 
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(Masi 2009; Waste Not Waste: Ecosanitation 2008; The bottom line 2012). The EcoSan 

perspective disrupts the common sense of water-based sewage systems, but it has proven 

effective in both industrialized and developing countries (Langergraber and Muellegger 2005; 

Esrey 2002; Waste Not Waste: Ecosanitation 2008). One of the central governance components 

of EcoSan systems is their decentralization:  

These systems can be built and maintained at the household and community levels. 

Primary treatment of pathogens can occur within the toilet unit, and secondary 

processing can occur within the community if necessary. If the resources of the 

toilet are recycled locally, there can also be decentralisation of food production 

(Esrey 2001, 183). 

EcoSan does not produce sewage, instead it displaces modern infrastructures in favor of dry (or 

near dry) toilets. Proponents of EcoSan argue that it reduces water-related disease and deaths and 

contributes to food security by “closing the gap between sanitation and agriculture” 

(Langergraber and Muellegger 2005, 433).  

The history and evolution of water pollution control in the U.S. illustrates how urban 

wastewater has shifted from nuisance, to hazard, to resource based on prevailing scientific 

theories and assumptions about our technological capability to control risk and predict outcomes. 

The current movement toward advanced water treatment technology and planned potable water 

recycling in the U.S. will continue to shift public perceptions, ideas, and anxieties related to 

water supply – both in terms of water quality and quantity. Likewise, social acceptance of new 

technologies will shape public investment in new infrastructures (Bijker 1995, 2007, 2012). 

There are many common sense contractions built into technologies of sanitation and the system 

that supports it, in particular the paradox that planned potable water recycling – reclaiming 

wastewater– is considered safer than traditional water supplies today. This is due to the fact that 

most large cities rely on water from sources that contain a large volume of municipal effluent.  
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This dissertation also seeks to answer Waterstone’s (2010) call that intellectuals “seek out 

opportunities to illuminate the mechanisms that construct and maintain the common sense in 

specific historical and geographic circumstances, and make the invisible visible” (882). The 

results of this dissertation explicitly examine the political implications embedded in the “out of 

sight, out of mind” ways we deal with our own shit. Most of the rhetoric related to potable water 

recycling presented in the media focuses on psychological responses (i.e., disgust) and so-called 

irrational public opposition and most of the social science investigates the social or cultural 

aspects of risk (e.g., trust in authorities). There is a paucity of research examining the political 

states of potable water reuse, or where the individual stands in relation to them. This research 

asks: under what suite of conditions does potable reuse happen, specifically, how are such 

projects made, shaped, frustrated?  

 

Organization of the text  

The next chapter explains my theoretical approach, which combines political ecology’s attention 

to dialectical relations with insights from Science and Technology Studies to highlight 

wastewater treatment technology primarily as a technique of governance. Chapter 3 describes the 

political geography that aims shape the future planned potable water recycling in the Southwest. 

Chapter 4 details my Methodology. Chapter 5 details the survey results and the neosanitarian and 

ecosanitarian perspectives. Chapter 6 is the Discussion, which draws on Gramscian theories of 

governance to explain the different points of view, as well as the persuasive aspects of planned 

potable water recycling. Chapter 7 provides the Conclusion.   
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CHAPTER 2: POLITICAL ECOLOGY OF TECHNOLOGY 

This research broadly explores how science, law, and technology interact and adapt to changing 

social values and needs in relation to urban water and wastewater infrastructure. The objective of 

my dissertation is to examine the governance of potable recycled water planning to better 

understand how, and also why, such projects emerge as an urban water management strategy. 

Chapter 1 explained the history and processes of potable water recycling, considered the 

interactive relationship between water supply and water disposal in environmental history, the 

physical relationship between water quality and water quantity, as well as the supremacy of the 

technical dimension in water quality management. In this chapter I outline my theoretical 

approach, which combines political ecology’s attention to dialectical relations with insights from 

Science and Technology Studies (STS) to highlight wastewater treatment technology primarily 

as a technique of governance.  

Traditional political ecology, as represented by the work of Blaikie (1985), Brookfield 

(Blaikie and Brookfield 1987), Bassett (1988), and Watts (1985) and later expanded upon by 

scholars such as Robbins (2004) and Neumann (2005) is an approach to explanation that 

maintains an emphasis on relationships. The political ecology framework pays particular 

attention to dialectical relations, unevenly unfolding capital and material flows, and chains of 

explanation. In a widely cited definition, political ecology “combines the concerns of ecology 

and broadly defined political economy. Together this encompasses the constantly shifting 

dialectic between society and land-based resources, and also within classes and groups within 

society itself” (Blaikie and Brookfield 1987, 17). More than ten years later, Blaikie’s (1999, 132) 

definition is more expansive, defining political ecology as:  

the interaction between changing environments and the socio-economy, in which 

landscapes and the physiographic processes acting upon them, are seen to have 
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dialectical, historically derived and iterative relations with resource use and the 

socio-economic and political sets of relations that shape them.  

Political ecology challenges common and simple explanations for environmental degradation by 

emphasizing the constructed nature of environmental problems and maintaining that dialectical 

“resource” relations are created across different scales (local, regional, national, global). In so 

doing, political ecologists pay close attention to the political economy of production with 

emphasis on accumulation and the historical process of environmental change. Despite the 

attention to the productive forces of society, with rare exception there is scant attention to, or 

mention of, technology in traditional political ecology. 

The lack of attention to technology is not surprising in view of the normative dimensions 

of political ecology. Neumann (2005) suggests that political ecology can be understood as a 

“liberal political movement anchored in reaction against industrialization and modernity” 

(Neumann 2005, 4). Industrialization and modernity are in many ways defined by technology. 

Traditional political ecology critiques dominant narratives about environmental change by 

paying attention to structural inequality, and focusing on the people and places that the 

ecological problems are exported to in an increasingly global market (i.e., spaces of 

overexploitation and surplus extraction). The primary emphases in political ecology are 

interrelated social relations and physical processes such as development and land degradation 

(Blaikie and Brookfield 1987) or changes in land tenure and tropical deforestation (Hecht 1985). 

Since political ecology is attuned to relations, it is not surprising that the rare engagements with 

the concept of technology put emphasis on understanding it as practical arts that serve ordinary 

and utilitarian purposes – a technique (e.g., information, means, and process) rather than an 

object or artifact.  
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To varying degrees the antecedents to political ecology, including cultural ecology, 

peasant studies, and risks and hazards are prone to recognize, or even emphasize, the concept of 

technology in their work. Classical approaches of cultural ecology, which follow Julian 

Steward’s model, consider technology a fundamental feature of human life and central to cultural 

and environmental interaction and transformation (Robbins 2004). The model puts environment 

and technology as explanatory ideas at the center (“culture core”) of explanation. The key term 

for cultural ecologists is adaptation. For cultural ecologists, technology is simply how people use 

nature. Technology includes knowledge about herding, collecting, and working. For example, 

Michael Dove (1981) describes indigenous technology for exploiting the use of grasslands, 

defining technology as the role of human populations in creating and maintaining grasses (e.g., a 

system of cultivation). Cultural ecologists consider the types of technology employed in resource 

production, use, and extraction fundamental to any explanation based upon human adaptation.  

Agrarian political economy and feminist informed analyses critical of the Western project 

of modernization often point to the undesirable ecological effects of introducing technology that 

is poorly adapted to local conditions (Hecht 1985; Hart 1991). For example, Hart (1991) 

describes how changes in rice technology and irrigation, which was accompanied by the 

introduction of combine harvesters and seed-fertilizer technology, served to displace laborers in 

rural Malaysia. This type of explanation is attentive to the ways in which the local environment 

is framed by “external” (local, national, and international) structures, as well as the coercive role 

of the state, and the disproportionate power of elites. For these scholars “inappropriate” 

technology includes state or market interventions such as “improvements” in animal husbandry 

or seed technology. Here, technology is identified with the application of Western science, 

methods, and materials.  
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Traditional political ecology begins with the land manager in a given subsistence, rural, 

agrarian, or underdeveloped context (Blaikie and Brookfield 1987; Hecht 1985; Hart 1991; 

Robbins, 2004; Watts 1985). Explanations in political ecology, much like cultural ecology, 

counter the dominant forms of development logic with place-based wisdom, most often from the 

“non-expert” class (e.g., women, native practitioners) (Blaikie and Brookfield, 1987; Hecht, 

1985; Hart 1991; Watts 1985). Perhaps because of this, political ecology draws attention to local 

knowledge regimes (e.g., ideas, discourses, customs) and to how “truth” is structured in society. 

By combining political economy with discursive analyses, political ecology challenges the view 

of science equated with stable, singular, universal truth. Political ecology also highlights the 

social construction of taken-for-granted “advances” in the area of science and technology. 

Although traditional political ecology incorporates many applied sciences, later forms are often 

more critical of objective rationality and attentive to the notion that science is only one of the 

many different ways of knowing and describing the world.  

When political ecologists turn their gaze toward first-world and urban environmental 

problems (or urban-nature relationships) a more direct engagement with technology comes to the 

fore (Heynen et al. 2006; Gandy 2002, 2004). Urban political ecologists tend draw upon the 

Marxist notion of “metabolism” as the primary metaphor to explain environmental change 

(Gandy 2002; Heynen et al. 2006; Swyngedouw 2004). As originally conceived, the metabolic 

rift refers to a disruption in the exchange between social and natural systems as illustrated in 

Marx’s historical example of the crisis in soil fertility and environmental degradation that stems 

from urbanization and the failure to return human excreta, with its high nutrient values, back to 

the land to be used as fertilizer. Instead, urban centers produce human wastes disconnected from 

rural producers (Foster 1999). Marx used this concept to discuss human interactions with nature, 
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which labor mediates through the processes of production and circulation. The metabolic rift can 

be used to explain what capitalism does to nature: it extracts resources from the countryside and 

directs the benefits to the city. Importantly, metabolism stresses socially mediated “natural” 

metabolism, or the ways in which culture, people, and technology mediate materials in the 

interest of capital (Gandy 2002; Swyngedouw 2004). Specifically “urban metabolism” puts 

emphasis on interweaving of materials and how labor mediates and determines circulation. For 

example, how water and sewage connect the city to distant places (bodies and environments) 

(Heynen et al. 2006; Gandy 2004, 2002). My dissertation research follows in the theoretical 

tradition of political ecology to examine dialectical relations, unfolding capital and material 

flows, and social relations and physical processes, and how “truth” is structured in relation 

society. My broadly constructivist view highlights the role of infrastructure and material 

conditions in imposing multiple grounded common sense “truths.”  

Technology in urban political ecology is often viewed through the lens of urban 

infrastructure: the materially necessary conduit for metabolic circulatory processes. The 

literature in urban political ecology emphasizes the constructed nature of both the city and the 

country. Given that water is a critical dimension of the production urban space, urban political 

ecologist Matthew Gandy proposes that the city itself would be better understood as a hybrid 

techno-nature (Gandy 2002, 2004; Swyngedouw 2004). Taking a broad view of urban 

metabolism Swyngedouw and Heynen describe “interwoven knots of social process, material 

metabolism and spatial form that go into the formation of contemporary urban socionatural 

landscapes” (Swyngedouw and Heynen 2003, 906). Among others, Gandy (2002) and Kaika 

(2005) emphasize the role of water infrastructure in defining modernity while stressing the 
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hybrid perspective. These authors suggest water infrastructure is a multiplicity: a collective 

means of consumption, a condition of production, and a network of distribution.  

Gandy (2002) engages directly with objects and technology in Concrete and Clay, which 

traces the urban metabolism of New York City through the development of sanitation, water 

supply, and urban environmental politics. Nevertheless, despite his interest in technology and 

material infrastructure, the object of Gandy’s interest is technique, not artifact. He puts discourse 

and political-economic considerations at the center of analyses. Following along the lines of 

urban historians (Melosi 2000) and large technical systems theorists (Hughes 1983), Gandy 

proposes that cities are core sites of the modern system where scientific theory and practice are 

interwoven with technology and social power. This city is an interconnected space of flows that 

is awash in water and money (Gandy 2002). This suggests understanding technology as a hybrid 

entity: at once political technology, or set of governing ideas and practices, and material object, 

all of which work in concert to produce a particular outcomes.  

Urban political ecology follows from a relational ontology, which underscores dynamic 

flows over static “things.” Relational explanations counter structural accounts by describing the 

connected local and global, social and physical environments, or networks. Latour (2005), 

among others, argues against what is taken for granted as “social” and suggests “it’s necessary to 

scrutinize more thoroughly the exact content of what is “assembled” under the umbrella of 

“society” (2005, 2). He promotes “assemblage” thinking to offer a more symmetrical 

understanding of social power. An assemblage is a conceptual tool that embodies both the 

material and the representational (Latour 2005).  

Assemblage thinking aims to overcome human-centered accounts and the oftentimes 

binarized conceptions of the world that accompany them: subjects versus objects, nature versus 
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society, etc. An assemblage has been defined as “a dynamic structure applied to semi-stable 

socio-natural configurations and geographies that emerge over space and time” (Robbins and 

Marks 2009, 181). When describing symmetrical assemblages and drawing from Latour’s maxim 

that “all the actors do something and don’t just sit there” (Latour 2005, 128 emphasis in original), 

Robbins and Marks (2009, 183) suggest that we might consider sewers as a prime example: 

Nothing seems more human, more controlled, more deliberate, or more volitional 

that urban infrastructural development. Conceived at the drafting table, paid for and 

argued over in city council meetings, and laid out by engineers, the key to 

understanding them and their role in urban geography typically lies in 

understanding problems of annexation, struggles over suburban growth, historical 

constructions of the sanitary city, and political debates over effluent discharge in 

the face of economic development and rising ecological consciousness. Sewage is 

an inherently social phenomenon, suffused with capital, politics, and systems of 

meaning-making. 

This perspective stresses that sewage can be “disciplined,” but it also acts on own, it is unruly, 

uncooperative, and is not completely under human control. As Robbins and Marks (2009, 184) 

conclude, the symmetrical assemblages “do more than subvert anthropocentrism - they paint a 

wider portrait of the world humans inhabit and that inhabits them.” 

Donna Haraway positions technology as an extension of ourselves: technology as 

prosthesis. She seeks to overcome modernist notions of human exceptionalism through 

examination of the “becoming with” of humans and non-humans in “technoscience.” In her view 

technology creates cyborgs, a term which “enfolds organic and technological flesh” and thus 

avoids pesky dualisms (Haraway 2008, 12). For example, as Molotch (2011, 70) explains it,   

[t]he chair along with the pew and indeed the toilet snatches the body, creating a 

Latourian hybrid/Haraway cyborg. Those who do not use chairs … risk being 

labeled as deviant. For peoples who specialize in chair-sitting, it fosters the idea 

that those who crouch, eat on rugs, or squat when they defecate must indeed be 

primitive. And this is reinforced by other elements common to the squatting 

ensemble, like the use of water to cleanse rather than rubbing with toilet paper – 

the later considered more decent.  
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By understanding technology through the logic of the body this type of intimate assemblage 

explanation offers a more kinesthetic perspective.  

Castree (2002) and others have criticized assemblage scholarship for being overly 

attentive to symmetry and, by virtue of its methods, ignoring the unevenness of power relations. 

However, political ecologists have managed to find ways to overcome this weakness. For 

example, Paul Robbins’ (2007) Lawn People takes assemblage as theoretical platform to 

describe lawn subject formation, or nature’s role in forming certain kinds of communities. Lawn 

People makes explicit the connectivity between daily behaviors and broader environment, 

tracing how the very ordinariness of disaggregated individual daily decision-making about 

American lawn maintenance is connected to the broader political and moral economy of 

landscape maintenance. He puts forth an understanding of the domesticated lawn that is at once a 

discursive and material formation, a social relation, a learned practice that is deeply material 

(e.g., must be mowed and tended), as well as a major emitter of non-point source pollution 

(Robbins 2007). While he does not address the concept of technology directly, his networked 

analysis accords lawn inputs as critically important technology in environmental change. He 

positions the “land manager” as a consumer (rather than producer) of garden products, which 

allows for an assemblage-inspired analysis that admits that choices are structured within larger 

sets of social relations. Like classical political ecology Lawn People is attentive to social 

relationships, patterns of land use, and the difference that non-human “nature” makes. 

This dissertation draws upon theoretical traditions in political ecology to examine 

dialectical social relations and physical processes. The analyses that follow highlight how 

choices are structured within larger sets of social relations (local, national, global), which 

includes the power exercised by non-humans, such as the affective power of the sanitary 
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common sense. I engage with the concept of technology as presented by STS scholars to help 

situate the unfolding capital and material flows of sanitary infrastructure. Political ecology 

combined with a focus on broadly defined technology provides the scaffolding for describing the 

network, an orientation that recognizes ecological politics and their relation to core economic 

activities, underscores relational, global interconnectivity, and allows for various degrees of 

technological obduracy. Political ecology of technology accounts for sunk investments that 

structure the network, both mental and material.  

 

Technology as scaffolding  

An enhanced understanding of the concept of technology in political ecology can provide the 

scaffolding for more networked analyses (i.e., assemblage-inspired) of urban metabolism. The 

concept of technology and material equipment is standard fare for STS scholars, whose goal is a 

move towards a more “integrated” framework that views society, science, and technology as a 

“seamless web” (Bijker et al. 1987). There are a number of STS scholars who directly consider 

the environment or natural resources as an object of study (Alatout 2009; Bijker 2007; 2012 

special of Social Studies of Science dedicated to water). As cultural ecologists, geographers, and 

urban political ecologists have also demonstrated, it is through technology that we “conjure” and 

“discover” so-called natural resources (i.e., agriculture, groundwater). In effect, technology 

allows us to produce artifacts and processes that might not exist otherwise. Wiebe Bijker (2007) 

suggests that by understanding that technologies are “thick with power and politics” we can 

appreciate technology as a microcosm of power relations. This orientation toward objects and 

“technological culture” demonstrates how the boundaries of artifacts are practically more 

coherent than an otherwise amorphous assemblage (Molotch 2011).  
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Much like cultural ecologists, philosophers of technology suggest there is a mutual 

relationship between humanity and technology and that such “mutual relationships take many 

forms” (Mitcham 1994, 275). When considering the interaction between social and ecological 

systems, a multipart conception of technology serves to clarify the breadth and depth of the 

concept: 

[t]echnology as object can be distinguished according to types of objects (utilities, 

tools, machines), technology as knowledge according to types of knowledge 

(maxims, rules, theories), technology as activity according to types of activity 

(making, designing, maintaining, using), and technology as volition according the 

types of volition (active will, receptive will) (Mitcham 1994, 268). 

Understanding technology as object, in addition to knowledge, activity, and volition, allows for a 

return to a more historical materialist method of explanation that is attentive to the influence of 

adopted technologies, whether voluntary or imposed.  

Following from the assertion that artifacts “can embody specific forms of power and 

authority” (Winner 1980, 121), infrastructure is a particular type of technology that can be 

distinguished by its scale, including its physical, capital, and psychic investment, as well as the 

level of coordination, and degree of legal and institutional complexity. Infrastructures are 

hierarchical sociotechnical objects that represent a technical mastery and control over nature and 

society. I argue that infrastructure is the fixed geography of power hidden in plain sight -- that is, 

by virtue of their sheer taken-for-grantedness, infrastructures represent a subtle form of coercion 

that helps to maintain and reproduce the system as it is found “in place.” The “system,” as 

detailed previously and in later chapters, includes technologies of sanitation, people with 

decision-making power, and path dependencies, all of which contribute to a normally taken-for-

granted common sense (Melosi 2001). I suggest infrastructure is the scaffolding of social power: 

more specifically, urban waterworks (e.g., sinks, toilets, pipes, pumps, meters, reservoirs, and 

wastewater treatment plants) may be better understood as an enduring process.  
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I examine sanitary common sense historically, theoretically, and empirically, drawing on 

a Gramscian theory of governance. In the Prison Notebooks (1971/2008) Antonio Gramsci 

explores contemporary (to him) political problems historically and theoretically. Gramsci posited 

that an individual person is an ensemble of social relations. When discussing the “concept of 

man” [sic], he argues “[m]an is to be conceived as an historical bloc of purely individual and 

subjective elements and of mass and objective material elements with which the individual is in 

active relationship” (Gramsci 1971, 360). This view of human-society relations is analogous to 

the hybrid socio-natures embraced by STS scholars and political ecologists as discussed above 

(Mann 2009). As Geographer Geoff Mann (2009, 337) suggests, “[a]dding Gramsci to the mix is 

clearly to think about politics … and everyday life” by examining: 

What politics “legitimate” particular environments and their social implications? 

What historical narratives can absorb forms of environmental change as possible, 

and even “inevitable” processes, and how do they do so?  How do people 

understand the meaning of environmental change, i.e. what happened and why? 

What are the various judgments of its place in always-unfolding historical 

narratives? 

Gramsci contends that scientific objectivity is a myth, arguing instead that science is infused 

with politics. Gramsci is critical of objective science, suggesting that the concept of science is 

the “most objectivised and concretely universalised subjectivity” (445-46). He places particular 

importance on how science sets the stage, or frames, the universe in a circumscribed way. 

Gramsci (1971, 438) suggests that social science emulates physical science in its effort to “see” 

and “foresee”, claiming:  

Since it “appears”, by strange inversion of the perspectives, that the natural sciences 

provide us with the ability to foresee the evolution of natural process, historical 

methodology is “scientifically” conceived only if, and in so far as, it permits one 

“abstractly” to foresee the future of society … Prediction reveals itself thus not as 

a scientific act of knowledge, but as the abstract expression of the effort made, the 

practical way of creating a collective will.  
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Gramsci emphasizes that scientists and state planners are equally biased by deeply entrenched 

social, political, and personal values and therefore not uniquely capable of being independent or 

neutral. Thus for Gramsci, much like political ecologists and STS scholars, scientific judgments 

are not separate from ethical choices.  

When defining the state, Gramsci sees it as dispersed throughout society and folds the 

social and cultural into the political. For Gramsci, the state is distributed though political and 

cultural intermediaries, including state agents (i.e., people employed in local, state, federal 

government) as well as civil society (e.g., business interests, environmental organizations, 

consultants). Gramsci is helpful for considering the development of expectations and how subtle 

forms of rule are maintained by institutions usually considered outside of the state. Skillful 

political leadership relies on support from the masses, and Gramsci focuses his attention on the 

political functions of the political economy, in particular the persuasive aspects of political 

support that is maintained through a combination of domination and moral and intellectual 

leadership.  

Gramsci is most often associated with the concept of hegemony (Mann 2009). The 

essence of hegemony is a consciousness of unquestioning allegiance, or “governance with the 

consent of the governed” (Waterstone 2010, 877). Gramsci illustrates how one function of 

hegemony is to ensure that force, if and when it is necessary, appears to be legitimate and based 

on voluntary consent.  Further, he suggests that it is through the educative and formative role of 

the state and aligned actors that individuals are conditioned to see the rule of elites as likewise 

legitimate. Hegemony helps to explain ethical norms, morality, and common sense (Gramsci 

1971, Mann 2009). As a spatial thinker and a historicist, Gramsci argues that part of the structure 

of hegemony is that urban and legal systems serve to fortify and entrench particular interests 
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through maintenance of cultural norms (i.e., institutions, practices, taboos). Accordingly “[t]he 

operation of hegemony involves more than an appeal to material or economic interest, and it 

saturates both productive and ideological relations across the social formation” (Mann 2009, 

340). Gramsci puts forth the concept of war of position as one of the ways the battle for the 

hearts and minds of the public is waged. War of position helps to explain how people get called 

into political allegiance persuasively, rather than through coercive force.2  

Gramsci’s war of position describes the persuasive strategies of political and cultural 

intermediaries. Gramsci maintains one of the social functions of status quo experts (his 

traditional intellectuals) is that they appear as “neutral” or “apolitical” actors but are actually 

civil servants in the “trenches” in the war of position. Technical-political experts have the ability 

to exercise power indirectly through moral and educative leadership. Gramsci defines hegemony 

as the dominance over consciousness, it is political, juridical, and educational. War of position 

represents the ongoing efforts of dominant blocs in society to secure the legitimate right to utilize 

the coercive functions of civil society and political power, even when such use “demands 

enormous sacrifices by infinite masses of people (1971, 238);” it is the ethical-political 

leadership that helps people “make sense” of the normative dimensions of human-environment 

relations. Predominant common sense notions, which are produced through intellectual 

leadership, typically inoculate power from resistance. Although common sense works to sustain 

a certain type of citizen, for Gramsci “good sense” or thoughtful, critical, conscious reflection, 

can overcome and undermine unthinking common sense. I suggest that waterworks represent a 

material form of hegemony, it is one of the many “hegemonic apparatuses” that helps to build 

                                                 
2 For example, in the field of urban water management consent is voluntary conservation, while coercive force 

requires imposing and enforcing mandatory limits on water consumption or pollution.  
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consent and produce an overarching common sense favoring water borne sanitation systems 

(Waterstone 2010, 877).  

My theoretical approach is based on the idea that both the physical and institutional 

aspects of water management should be understood as infrastructures embedded within larger 

political and economic processes. Following Gramsci (1971), I argue that infrastructure is 

productive in the ways it structures our daily practices and interactions, and, importantly, our 

expectations. Infrastructure is power hidden in plain sight that is rarely challenged. By fixing the 

character of the norm, the power of infrastructure circulates widely. Infrastructure is at once the 

territorial state, which produces a region; the managerial state, which taxes and governs; the 

security state, which controls risk and provides access; and the symbolic state, which erects 

monuments and establishes habits and traditions. Infrastructures are woven through daily 

practices, considered integral for the function of the economy, managed at all levels of 

government, and financed over generations. Tying the command over water infrastructures to 

their social implications, and in particular the domination of some groups over others, is a theme 

that was firmly established in Karl Wittfogel’s (1957) hydraulic thesis. Much like STS scholars, 

who maintain that the functioning of technologies and societies are linked, the role of water 

infrastructure and subject formation have been repeated throughout water geography 

(Swyngedouw 2014; Banister 2014; Meehan 2014). 

Infrastructure is a means and an end. Infrastructure, by definition, suggests an underlying 

structural framework or foundation with a prescribed use. Infrastructure, as defined here, 

includes material, political, and legal practices. It is how diffuse power is made visible. Unlike 

technology, which is often linked to invention and innovation, infrastructures are more law-like 

in both concept and practice, enduring many generations (Winner 1980). Infrastructure and laws 
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share a seeming quality of permanence, they are also outwardly accessible to all, and intimately 

tied to notions of progress and civilization. And yet, they tend to operate in the interests of the 

elite. I approach water recycling through the lens of infrastructure, drawing on a materialist 

approach to water that takes the physicality of water seriously, and in particular water in 

movement – or circulation. This approach also takes into account the material qualities of water 

as it moves through multiple infrastructures. Tying the command over large-scale waterworks to 

its social implications illustrates how infrastructure in physical space maintains the structure of 

society in social space.  

Infrastructure, in effect, represents the culturally and historically determined essence of 

hegemony. As such, public “interests” expressed though infrastructure regulate daily practice 

akin to Gramsci’s notion of the common sense. The use of infrastructure can be a subtle form of 

consent that allows individuals to uncritically and routinely legitimize coercion and submit 

passively to domination and control. In essence, infrastructures are a concrete commitment to the 

prevailing common sense that we psychically and socially submit to, both passively and 

collectively. Seen in this way, infrastructures are recognized to be taken-for-granted “public 

goods.” But this idea also acknowledges that such public goods require a persuasive political 

infrastructure to continually reinforce the legitimacy of the present common sense.  

Context and history influence how infrastructures are erected and continue to operate 

through affective means. Belonging to a place “means, in part, having fluency in its 

infrastructures” (Edwards 2003, 193). Unlike rapidly changing technologies, infrastructures are 

more permanent, they remain part of the “naturalized background … Our civilizations 

fundamentally depend on them, yet we notice them mainly when they fail, which they rarely do” 

(Edwards 2003, 182). Infrastructures are so naturalized that the destruction of infrastructure is 
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key to how “natural disasters” are defined and experienced (Edwards 2003, 193). The affective 

power of infrastructure includes the subjective components of common sense, the power of the 

legal apparatus, and physical ritual of tradition.  

The case of recycled water planning sufficiently illustrates the obduracy of water 

infrastructures and the technologies that insure its survival. Water infrastructure, like all 

infrastructures, fixes, or pools, power in physical space. Once established as “vital systems” 

infrastructures preclude alternative governance paradigms, discourses, management styles, as 

well as alternative technologies. When considering the power of such technologies it is fitting to 

recall philosopher of technology Langdon Winner’s (1977, 75) thoughts on technological 

determinism:  

In a fundamental sense, of course, determining things is what technology is all 

about. If it were not determining, it would be of no use and certainly of little 

interest… An apparatus is a structure of material parts so assembled as to produce 

a determinate, predictable result when placed in operation. A technique is a 

structure of human behavior designed to accomplish a definite outcome. A 

technical organization is an assemblage of human beings and apparatus in 

structured relationships designed to produce certain specified results… This does 

not mean that either the technology or its result are totally rigid and inflexible. What 

it does indicate is that technology succeeds through the conquest of disorder and 

the imposition of form.  

Although the use of recycled water illustrates the obduracy of water infrastructures, the 

prescription for potable reuse runs the risk of undermining the stability of “common sense” if it 

is seen as dysfunctional or illegitimate by the urban public.  

Winner suggests technocracy is the result of two central concepts: the technological 

imperative and reverse adaptation. The concept of technological imperative is that “technologies 

are structures whose conditions of operation demand the restructuring of their environments” 

(1977, 100, emphasis in original). Technocracy is subtly conditioning because it is taken-for-

granted, and concealed by complexity. Thus, human will is conditioned by technological 
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inheritance as part of everyday life, in largely unexamined, passive ways. Reverse adaptation is 

defined as “an adjustment of human ends to match the character of available human means” 

(1977, 229). The logic of reverse adaptation can also be theorized as system momentum, which 

describes large systems, with their supportive context of institutions. These become 

sociotechnical supersystems with “mass movement and direction” (Hughes 1983, 140).  

Winner puts forth the concept of automatism to explain how the “reoccurring patterns of 

life’s activity … tend to become unconscious processes taken for granted” (1986, 7). I suggest 

this is particularly true in the case of water infrastructure because it scripts a sequence of very 

predictable behaviors along a fixed and rigid grid. Toilets and taps connect urbanites to a 

subterranean network of pipes, which attach specific routines and behaviors to tightly bound 

spaces. Infrastructure is also subtly conditioning because it is taken-for-granted and usually 

accepted unquestioningly. As a concrete commitment to the prevailing common sense, we 

physically, psychically, and socially submit to the system through a continual mix of tradition, 

operations, and maintenance. We also collectively invest in infrastructure through a complex mix 

of routine fees, taxes, and other indirect means. Habit forcefully persuades, and water and 

wastewater investment remain largely taken for granted public goods.  

Winner’s concept reverse adaptation is quite useful for thinking about recycled water. 

Though hidden from sight, indoor plumbing and sewage disposal are an integral part of the urban 

landscape; however the technology that allowed us to distance ourselves from our excrement has 

also contributed to massive water waste and contamination. Once clean drinking water in our 

toilets is soiled, it is whisked away, highly treated, and disposed of via surface waters and ocean 

outfalls. Toilets, and by extension sewers, are embedded in the modern way of life and through 

repeated use toilets produce hydrological landscapes. By the mid-twentieth century the 
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environmental violence of discharging sewage and industrial contaminants into surface waters 

had gained national attention; the polluting nature of urban wastewater eventually led to the 

regulatory framework outlined in Chapter 1. 

Due to the pressure of regulation and discharge requirements, sewage, a formerly 

hazardous by-product, has been transformed into a water resource – a water supply that is 

promoted as safer than traditional water supplies (NRC 2012). In this way, planned potable 

reuse presents an apt example of how reverse adaptation plays out. Once the initial sewers were 

laid, social, economic, and cultural institutions worked to inscribe and entrench fundamental 

commitment to water-borne sanitation systems. The problems associated with sewer operations 

and maintenance are typically unseen by the toilet users, whose excrement is normally managed 

by city officials, guided by regulatory, technological, and social norms. As detailed in Chapter 1, 

the treatment-based approach to maintaining the biological integrity of surface waters has led to 

investment in water purification technologies and finding beneficial uses for recycled water. 

Advanced water treatment processes are capable of removing particulate contaminants from 

recycled water. Although enormously expensive, the scaffolding of the toilet network produces 

an accepting inevitability (i.e., a seemingly unstoppable force) for planned potable water 

recycling (Sedlak 2014).  

The concept of reverse adaptation draws attention to the momentum of large-scale 

sociotechnical systems and their tendency to “become severed from the ends originally set for 

them and, in effect, reprogram themselves and their environments to suit the special conditions 

of their own operation” (Winner 1977, 227). Engineers and water planners construct 

environments both materially and mentally. Indeed, designers notice that people tend toward 

familiarity. The most common, and benign, example of path dependence (i.e. “lock-in”) is the 
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QWERTY layout of the modern keyboard, a design characteristic that solved a particular 

problem of jamming typewriters.3 Although the problem of jamming is specific to the manual 

typewriter, the QWERTY format persists. The adherence to so-called type form is one reason 

that “new products often “unnecessarily” resemble a prior item that performed a similar 

function” (Molotch 2003, 97). This explains why, for example, the first automobiles strongly 

resembled horse carriages. The influence of type form particularly constrains “slow turn” 

goods,” those products that consumers do not often replace. Widely accepted type form also 

generates conservative designs based on cognitive limits (i.e., ease of use), and cultural meaning, 

or shared opinions of what “a thing like that” ought to look like (Molotch 2003, 98). But, as 

Furlong (2010, 2014) stresses, the universal “modern infrastructure ideal” is not absolutely 

stable. She highlights alternative infrastructure configurations and hybrid and disaggregated 

systems to argue that infrastructure can be variable and adaptable.  

Albeit indeterminate, the effects of infrastructure have long been recognized by urban 

historians as profound and path dependent. In essence, objects, and infrastructures especially, are 

“congealed” social arrangements (Molotch 2011) that are “thick with politics” (Bijker 2007, 

109). As a key modifier in the social and physical environment (Melosi 2000; Tarr 1996), 

infrastructures represent a shared, ordinary, and conventional way of doing things. The cultural 

influence of the flush toilet as type form technology helps to explain the inertia of large socio-

technical systems and the political commitment to centralized wastewater treatment, recycled 

water use, and the more recent shift toward potable recycling projects. These subjective 

components of toilet technology and sewer infrastructure highlight how they operate through 

affective means, influenced by embodied habits of practice. Toilet subject formation begins at an 

                                                 
3 The opposing process of path creation is illustrated by the laboratory discovery of re-adherable glue, which was a 

“solution in search of a problem” that ultimately became the Post-it® note (Garud and Karnoe, 2001). 
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early age and is reinforced by physical infrastructure that thwarts innovation (Molotch 2003). 

The consequence of enduring structures is that the “reoccurring patterns of life’s activity…tend 

to become unconscious processes taken for granted” (Winner 1986, 7). But when infrastructure 

is disrupted by reflexive thought, whether from failure or because it produces clearly unwanted 

outcomes, there is opportunity to interrupt ordinary habits of practice.  

I draw on the concept of automatism to describe how waterworks that fix water in 

domestic and urban space correspondingly fix personal behaviors and social expectations. I use 

the concept of reverse adaptation to illustrate how the general desire for clean water becomes the 

specific demand for advanced water purification technology, which by extension secures the 

future of sanitary sewers and the continued use of water as a vehicle for transporting human 

waste.  

 

Subjectivity, common sense, and perceptions  

Thinking about infrastructure as a process enables us to appreciate how infrastructure conditions 

our daily interactions with the state, the environment, and each other. However, understanding 

how potable reuse projects are made and shaped and frustrated also requires grappling with 

peoples judgments of fact, truth, and reality. Crises of urban governance emerge when faith in 

the capacity of technocracy, which is premised on the neutrality of technical science and applied 

expertise, is disrupted by political struggles regarding the shape and trajectory of the city.  

The aim of this dissertation is to explain how planned potable recycling projects are 

made, shaped, and frustrated. Gramsci argues that the structure of hegemony is imposed through 

the maintenance of cultural norms (i.e., institutions, practices, taboos). The theoretical approach 

I’ve detailed above allows me to examine “the incoherent set of generally held assumptions and 
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beliefs” 4 regarding planned potable reuse that cannot be separated from history or culture 

(Gramsci 1971, 323). I employ Q Methodology as substantive, theoretical, and methods-based 

approach to study the diffuse and otherwise difficult to identify normative dimensions of 

common sense. Methodologically, practitioners of Q apply two theories of subjectivity. The first 

is that subjectivity is collective and shared. The second, “operant subjectivity,” holds that we can 

understand subjectivity as operant behavior, or the “sum of behavioral activity that constitutes a 

person’s current point of view” (Watts and Stenner 2012, 26 emphasis in original). In practice, 

this means that the respondent (or research subject) gives meaning to objects under study in the 

process of examining them (see Chapter 4). Although subjectivity (common sense, perception, 

point of view) is enormously complex, with Q it is measurable in meaningful ways.  

Gramsci argues that everyone belongs to a “conception of the world” and that this mode 

of thinking is relational (1971, 324). I draw upon Gramsci’s “conceptions of the world” as a 

particular form of subjectivity. Not all conceptions of the world are the same: they “express 

something fundamental about the way we are what we are” (Wainwright 2013, 162). In what 

follows I use common sense as a short-hand for shared “conceptions of the world” as defined by 

Gramsci to describe the certain and specific shared perspectives that emerged from the analyses. 

Gramsci maintains that practical being-in-the-world forms our conceptions of world, to produce 

common sense that is in constant flux. He claims “common sense is a collective noun, like 

religion: there is not just one common sense, for that too is a product of history and part of the 

historical process” (325-6). For Gramsci (1971, 326),  

common sense is not something rigid and immobile, but is continually transforming 

itself, enriching itself with scientific ideas and with philosophical opinions which 

have entered ordinary life. 

                                                 
4 Gramscian common sense 
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His relational view suggests that common sense is a product of history and normal reality – a 

mix of popular knowledge and internalized, routine, and pragmatic behavior. Lack of flexibility, 

over time, maintains ordinariness. In the case of recycled water, the development of sanitation, 

the flush toilet, and advanced water treatment infrastructure are related. Nevertheless, common 

sense “emerges and accretes through practices of everyday life, contains both a taken-for 

granted, unexamined dimension, and a possibility for change” (Waterstone 2010, 878). 

Furthermore, Gramsci (1971, 327) argues that our conceptions of the world, or choice of 

common sense, is “also a political matter.”  

 

Conclusion  

Access to, and disposal of, water is an unremarkable part of everyday city life. Proponents of 

planned potable recycling make an otherwise hidden process visible: the toilet is already 

connected to the tap. Contrary to simple psychological “yuck factor” explanations, I argue that 

the taken-for-granted sanitary common sense is best understood in its historical and geographic 

context. My analysis suggests that thinking about infrastructure as a process enables us to better 

understand how infrastructure conditions our daily interactions with the state, the environment, 

and each other. Moreover, this approach offers a framework for understanding how planned 

potable recycling projects are made, shaped and frustrated. With increasing frequency, highly 

treated municipal wastewater, known as recycled water, is posited as a renewable water supply 

with the ability to relieve pressure on existing water resources and prevent predicted water 

shortages.  
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A political ecology of technology approach reveals that planned potable reuse is a 

prescription for water security that accelerates the normally slow process of the urban water 

cycle. By adapting to existing infrastructure, engineers apply new tools and new procedures to 

move a finite amount of water more efficiently through existing systems; but even as the 

physical distance between the toilet and tap shrinks, the fundamental infrastructure endures. This 

chapter suggests that through the combined effects of reverse adaptation and automatism 

infrastructure prescribes: it physically directs, it signifies, it regulates actions, thoughts, and 

feelings, it encumbers new governance paradigms. Once established as “vital systems,” 

infrastructure may exhibit law-like characteristics; however a focus on infrastructure as process 

emphasizes that it is also subject to daily negotiation and high levels of interaction. As the 

governance of recycled water supplies demonstrates, infrastructure is a contingent process that 

responds to public upset. Thinking of infrastructure as process highlights the creative and 

destructive practices of adopting new technologies. With infrastructure such as water and 

wastewater networks, this orientation could afford opportunities for social transformation.  

The overwhelming popularity of the flush toilet “can be attributed in part to long-

standing obsession with water-borne sanitation by civil engineers” (Jewitt 2011, on Chapman, 7). 

This preference to adapt to the established infrastructure has meant that alternative methods of 

managing human bodily wastes have never realistically been considered (Troy 2008, 203); 

instead, innovative new technologies have been designed to retrofit outdated infrastructures. 

Planners propose supplementing drinking water with recycled water as a sustainable solution to 

many of the growing challenges of urban water scarcity, despite the fact that increased interest in 

recycled water is an adaptation to the very problems that emerge from the legacy of modern 

sanitation services. Sewage remains a major source of pollution and a chronic public health 
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threat. Despite the mandates of the Clean Water Act and a combined $250 billion investment in 

sewage treatment since the 1970s, sewage discharges remain the leading cause of surface water 

pollution in the U.S. (Orlando 2012). Promoting purified recycled water as “safer than 

conventional” brings into question the safety of existing water supplies and the common sense of 

adapting to sanitation systems that are based on Progressive Era infrastructure both in terms of 

their political technology and the subterranean gravity-fed system design. Political ecology 

combined with a focus on broadly defined technology offers a framework for understanding 

human-environment relations that underscores process and allows for various degrees of 

technological obduracy, which can provide a productive critique of the current state of affairs. As 

a relational ontology, it also provides an organizing principle to better understand hybrid “socio-

natures.”  

Though largely hidden from sight, indoor plumbing and sewage disposal are fundamental 

components of urban life. Most of us are so familiar with the toilet that we can operate it in 

absolute darkness, in a semi-conscious state, or both. The luxury of this disposal practice lies in 

the distance the flush puts between the producer and the product; however the technology that 

allows us to passively distance ourselves from our excrement also contributes to massive water 

waste and contamination. In toilets, drinking water is polluted, whisked away, travels by gravity 

in underground pipes where it is highly treated and (when not recycled) is typically discarded in 

rivers and oceans – connecting bodies, technologies, and environments along the way. When 

considering the role of technological change in relation to infrastructure it is difficult to 

challenge the state of affairs in which people come to accept the toilet as the norm. The toilet is a 

fixed object but it is not an inert artifact: it is the most inefficient, consumptive, and 

environmentally damaging urban water user. I suggest that the scaffolding of the toilet network 
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insures that water and wastewater investment remain largely taken for granted public goods. In 

the following chapters I trace how the toilet network interacts and adapts to changing social 

values and needs in relation to planned potable water recycling.  
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CHAPTER 3: POLITICAL INFRASTRUCTURE OF PLANNED POTABLE WATER 

RECYCLING IN THE SOUTHWEST 

 

“Modern urban water systems are unobtrusive by design” and Chapters 1 and 2 illustrate how a 

flush and forget sanitary common sense has developed overtime, and how and why water 

managers began augmenting municipal water supplies with recycled water (Sedlak 2014, 273). 

As detailed in Chapter 1, water recycling projects (potable or non-potable purposes) have been 

planned in response both water supply and wastewater disposal issues. Droughts put pressure on 

utilities and increase the sense of water crisis and emergency. Chapter 2 explains how the 

persuasive aspects of infrastructure can contribute to entrenched behaviors. Public hindrance and 

value-laden objections are capable of frustrating planned potable reuse (which is typically 

attributed to psychological aversion). This chapter traces the historical and geographical 

development of planned potable water recycling generally, by identifying the specific laws and 

technologies that form the cornerstone of such projects in the U.S. and abroad, and specifically 

considers how planned potable water recycling projects are made and shaped in the Southwest. 

As discussed in Chapter 2, the political, cultural, and physical process of infrastructure contribute 

to specific forms of common sense. Important background in the Southwest is the constellation 

of immense waterworks on the Colorado River, which radically changed the environment, 

ecology, and water chemistry, as well as the social, political, and cultural landscape. 

 

Colorado River System, the waterworks of the Southwest  

The bulk of the water supplies for urbanites in the Southwest are imported over large distances. 

The urbanization of the Southwest is tied to the triumph of Hoover Dam, which provided both 

the water and energy necessary to support the post-World War II population boom and the 

creation of cities across the region. The transformation of the Colorado River, and especially the 
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construction of Hoover Dam (completed in 1936), was a monumental achievement for 

hydrological engineering. Beginning in the early twentieth century a series of large dams, 

reservoirs, and aqueduct projects were constructed to direct the flow of the river (McNeill 2000; 

Sax et al. 2006). Once a wild and unruly river, the Colorado River flows 1,400 miles and has a 

drainage area that stretches over seven states in route to the Gulf of California in Mexico. 

Harnessing the Colorado River supplied low-cost hydroelectricity that made air conditioning 

feasible and spurred rapid development and migration to the arid Southwest. Moving water long 

distances uses inordinate amounts of energy, but water delivered on-demand is critical for 

sustaining and growing the economy (McNeill 2000).  

As a vital and shared water resource, the Colorado River is the most legislated and 

debated river in the U.S. (Sax et al. 2006; Reisner 1986). The most important management 

agreement is The Colorado River Compact of 1922, known simply as The Law of the River, 

which made the construction of Hoover Dam possible. Considered “the great epic of water law 

and politics in America” (Sax et al. 2006, 799 emphasis in original), the Law of the River 

artificially divided the Colorado Basin into Upper Basin states and Lower Basin states. Congress 

allocated the flow of the Colorado River, estimated at 16.5 million acre feet annually,5 by 

granting 7.5 million acre feet to each basin per year, with the remaining 1.5 million acre feet 

allocated to Mexico. The Upper Basin includes Wyoming, Utah, Colorado, and New Mexico. 

The Lower Basin covers Nevada, Arizona, and California. Unfortunately, the allocations of the 

river flow were based on an unusually wet period of Colorado River history. As a consequence 

of this overestimation of supply, today the assigned water rights exceed the actual flow by a 

measure of three million acre-feet annually (Hirt et al. 2008; Sax et al. 2006). The Lower Basin 

                                                 
5 One acre foot is equal to 325,853 US gallons.  
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states are using their full allotment plus the current excess supplies of the upstream Upper Basin: 

therefore the Lower Basin states are much more at risk of future shortages (Sax et al. 2006). To 

meet existing demand the Lower Colorado River Region, covering most of the Southwest, 

consumes more than its annual water supply by mining non-renewable groundwater (Hirt et al. 

2008; Sax et al. 2006). Arizona users are in a particularly precarious position due to uneven 

shortage sharing arrangements (as a result of a 1963 Supreme Court decision), which places the 

burden of bearing an increasingly likely Lower Basin shortage squarely on municipal suppliers 

in Arizona (Akhter et al. 2010; Sax et al. 2006). 

As a result of the highly managed Colorado River system, for many cities across the 

Southwest the status of the Colorado River reservoirs are more important than local weather 

conditions. The Colorado River is currently the primary municipal water source for 36 million 

people. For long-term water planners, management and planning is complicated by persistent and 

considerable uncertainties. For example, the region is in the midst of a prolonged drought and is 

situated at the epicenter of projected climate change effects in the U.S. (Overpeck and Udall 

2010). The U.S. Department of Interior (2003, 2) warns, “existing water supplies are, or will be, 

inadequate to meet the water demands of people, cities, farms, and the environment, even under 

normal conditions.” As a result, water planners consider finding ways to expand recycled 

utilization essential to maintaining adequate future water supplies. The recent, extended drought 

across the Southwest is a looming specter that has conjured political, intellectual, and moral 

support for potable water recycling. 
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Laying groundwork  

To examine the highly interdependent social and political factors that make, shape, and frustrate 

potable water reuse in the Southwest, it is important to locate the region within the broader 

context of potable reuse in the U.S. and abroad. Internationally, whether for potable or non-

potable purposes, wastewater is an increasingly sought after water resource in urbanizing areas 

(Scott and Raschid-Sally 2012). Currently, no regulations govern the use of recycled water, 

however guidelines for water recycling have been progressively formalized over the past 40 

years. For example, the World Health Organization issued guidelines for reuse in 1973, 1989, 

and 2006. The U.S. EPA published Guidelines for Water Reuse in 1980, which were revised in 

1992, 2004, and 2012. The Australian government only began regulating sewage discharge in the 

1990s (Radcliffe 2010), but it was the first nation to develop guidelines to specifically address 

potable water recycling in 2008 (NRMMC et al. 2008). The guidelines for water reuse in 

Australia and the U.S. reflect alternative national approaches to risk management; Australian 

potable guidelines focus on prevention approaches to controlling hazards (i.e., HACCP 6), 

whereas the U.S. guidelines focus on endpoint water quality7 (i.e., technology-based standards 

requiring maximum feasible reductions of pollution).8 In the U.S., municipal drinking water 

supplies, whether sourced from recycled or “traditional” water, are regulated by the Safe 

Drinking Water Act, which empowers the EPA to establish limits on the levels of certain 

contaminants in public water systems based on economic and technical feasibility (Driesen et al. 

2011). 

                                                 
6 Hazard Analysis and Critical Control Points 
7 Discharge permits are issued to individual point-source polluters. Water quality standards are established based on 

the designated use of receiving waters (e.g., drinking, swimming).  
8 These different approaches are akin to Bijker’s (2007) observation that the normative rationality of American 

engineers is preparedness over prevention. In terms of flood risk, Americans seek to mitigate damage; Dutch 

constrain action when faced with flood risk.  
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In 1980 the U.S. EPA summoned national experts to develop criteria and standards for 

potable reuse, but at the time the committee concluded that “there is no way to determine the 

acceptability of renovated wastewater for potable purposes” (US EPA 2012, 3-26). By the late 

1990s, the U.S. National Research Council (NRC) appointed the Committee to Evaluate the 

Viability of Augmenting Potable Water Supplies with Reclaimed Water in order to consider this 

issue more closely. Municipal drinking water has traditionally been supplied by the “best 

available source.” As the NRC report affirms, “[t]his maxim has guided the selection of potable 

water supplies for more than 150 years” (NRC 1998, 42). Based on this sanitarian principle, the 

NRC concluded that potable water recycling should remain an option of last resort, implemented 

only after other alternative measures have been considered and determined to be either 

economically or technically infeasible. Nevertheless, the authors recognized that “in some 

instances the best available source of additional water to augment natural sources of supply may 

be reclaimed water” (NRC 1998, 42). The 2004 update to the Guidelines for Water Reuse 

incorporated the recommendations of the 1998 NRC report, which acknowledged uncertainties 

with assessing the potential health risks of potable reuse, but also recognized the feasibility of 

planned potable recycling based on the success of existing projects nationwide.  

Advances in membrane technology also contribute to the promotion of planned potable 

water recycling projects (Sala and Serra 2004, Wintgens et al. 2005). Over the past decade 

membrane technologies have replaced physical and chemical processes to become more 

competitive water treatment processes partly because they are capable of meeting increasingly 

stringent wastewater treatment regulations (Chen et al. 2013; Law 2003; Wintgens et al. 2005). 

In 2012, another NRC assembled panel gathered to address the potential to expand the 

nation’s water supply through water reuse. This time the NRC concluded that given technically 
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innovative treatment processes, such as membrane filtration, reverse osmosis, and advanced 

oxidation, potable water reuse projects can be as safe as, if not safer than, conventionally sourced 

water supplies (NRC 2012). Hence, the “best available source” for drinking water may be 

recycled water. The committee reports that the relative risks (public health) associated with 

planned potable water recycling may be orders of magnitude lower than risk experience from 

drinking water systems (NRC 2012).  Furthermore, due to advances in treatment technology the 

committee reported that “the historical distinction between direct and indirect potable reuse is 

not meaningful to the assessment of the quality of water delivered to consumers” (NRC 2012, 

54). The 2012 assembled committee endorsed “engineered systems” (e.g., AWT processes), and 

suggested that natural barriers, or environmental buffers, do not provide public health benefits. 

The 2012 update to the Guidelines for Water Reuse reflects growing interest in potable reuse. It 

provides new material and specific case studies of both indirect and direct potable recycling 

facilities (US EPA 2012), a reversal of the established opinion of roughly a decade prior. 

Water providers are increasingly promoting potable water recycling projects, however 

projects that purposefully augment the potable water supply remain “relatively unusual in the 

world” (Traves et al. 2008). For example, in the U.S., it is estimated that just one-tenth of one 

percent of municipal wastewater undergoing treatment is recycled (in total), equivalent to 335 

million gallons per day (MGD) (NRC 2012). The majority of operational potable reuse projects 

are located in coastal southern California but, even here, potable reuse accounts for less than one 

percent of the existing water reuse projects (Drewes and Khan 2012). Table 2 indicates the 

geography of planned potable recycling, which includes all known proposed, operational, failed, 

and demonstration projects in the U.S. and abroad.  The first direct use of recycled water for 

potable purposes was in 1957-58 in response to severe drought in Chanute, Kansas (Browning-
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Aiken et al. 2011). Although Chanute was first, it was a short-term, emergency solution. 

Windhoek, Namibia is the international leader in DPR with the longest continually operating 

project in the world (du Pisani 2006). 

The recent history of planned potable recycling demonstrates the difficulty of success. 

For example, in Australia the “great millennium drought” of 2003-2009 coincided with urban 

population growth, which led to the development of new guidelines and a sharp rise in water 

recycling applications (Radcliffe 2010). At the height of the drought, the cities of Perth, 

Canberra, and Brisbane considered potable water recycling projects (NRC 2012). Today, Perth is 

the only Australian city that is actively pursuing potable water reuse (Western Australia to 

receive first full-scale groundwater replenishment plant 2014). The Brisbane region in South 

East Queensland is outfitted with the infrastructure necessary to drink recycled water; the project 

was designed to operate continuously, however it will only supplement the potable water supply 

as a matter of last resort.  Nevertheless, the history of potable reuse also reveals that although 

some projects fail to come to fruition the first time they are proposed, they often are resurrected 

at a later date, with mixed success (see Table 2). 
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Table 2. Geography of Planned Potable Reuse 

Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

KANSAS  

Chanute, Kansas  -- 
-- 

1956-1957 

Emergency 

DPR: Surface water augmentation via reservoir 

Re-chlorination 

CALIFORNIA  

Los Angeles County, California  

Montebello Forebay Groundwater Recharge 

Project 

44 MGD 

19-35% 

1962 

Operational  

IPR: Groundwater recharge via spreading basins  

Media filtration  Cl 

Orange County, California  

Water Factory 21 

16 MGD 

-- 

1976-2004 

Replaced by 

GWRS  

IPR: Groundwater recharge via direct injection 

LCair strippingROUV/AOPCl 

Orange County, California  

Groundwater Replenishment System 

70 MGD 

20% 

2008 

Operational,  

Expanding 

IPR: Groundwater recharge via direct injection 

and spreading basins  

UFROUV/AOP 

Los Angeles County, California  

West Coast Basin Barrier Project 

12.5 MGD 

10-15% 

1995 

Operational 

IPR: Groundwater recharge via direct injection 

MFROUV/AOPCl 

San Diego, California  

Water Purification Demonstration Project 

-- 

N/A 

1985 

Demonstration  

 

San Diego, California  

Water Purification Project 

45 MGD 

-- 

1993-1999 

Failed 

IPR: Surface water augmentation via reservoir 

San Diego, California  

 

16 MGD 

-- 

2011 

Failed 

IPR: Surface water augmentation via reservoir 

San Diego, California  

Water Purification Demonstration Project 

1 MGD 

N/A 

2012-2016 

Demonstration  

TBD 

MFROUV/AOP 

San Diego, California  

Pure Water San Diego 

15 MGD 

15% (up to 83 

MGD/ 30% 

by 2025) 

2013 

Proposed 

TBD: DPR or IPR surface water augmentation via  

reservoir   MFROUV/AOP 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

CALIFORNIA  (continued)) 

San Gabriel Valley, Los Angeles, California  

Indirect Reuse Replenishment Project  

-- 

-- 

1987-1992 

Failed  
IPR: Groundwater recharge via spreading basins  

 

San Gabriel Valley, Los Angeles, California  

San Gabriel Valley Water Reclamation 

Program 

14 MGD 

-- 

1991 

Proposed 
IPR: Groundwater recharge via spreading basins  

 

San Gabriel Valley, Los Angeles, California  

San Gabriel Valley Recycled Water  

Project 

-- 

N/A 

1996 

Demonstration  
IPR: Groundwater recharge via spreading basins  

 

San Gabriel Valley, Los Angeles, California  

Groundwater Reliability Improvement Program 

-- 

N/A 

2008 

Demonstration   
IPR: Groundwater recharge via spreading basins  

NFRO 

San Gabriel Valley, Los Angeles, California  

Indirect Reuse Replenishment Project (reprised) 

9 MGD 

-- 

2014  

Proposed 
IPR: Groundwater recharge via spreading basins  

 

Dublin and San Ramon, California  

-- 

-- 

-- 

1993 

Proposed 
IPR: IPR: Groundwater recharge 

MFROUV 

San Bernardino County, California   

Ely Basin Project 

-- 

-- 

1997, now part 

of Chino Basin 
IPR: Groundwater recharge via spreading basins  

San Bernardino County, California   

Chino Basin Groundwater Recharge Project 

18 MGD 

-- 

2005 

Operational  
IPR: Groundwater recharge via spreading basins  

Media FiltrationSATCl 

Los Angeles County, California  

East Valley Water Recycling Project 

31 MGD 

-- 

1995 

Proposed 
IPR: Groundwater recharge via spreading grounds  

 

Los Angeles County, California  

East Valley Water Reclamation Project 

31 MGD 

-- 

2000-2001 

Rejected  
IPR: Groundwater recharge via spreading basins  

 

Los Angeles County, California  

Alamitos Barrier Project 

3 MGD 

-- 

2005  

Operational  
IPR: Groundwater recharge via direct injection  

MFROUV 

Los Angeles County, California  

Dominguez Gap Project  

5 MGD 

-- 

2006 

Operational  
IPR: Groundwater recharge via direct injection  

MFROCl 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

CALIFORNIA  (continued) 

San Diego County, California  

El Monte Valley Mining, Reclamation and 

Groundwater Recharge Project 

5 MGD 

15%-50% 

2011  

Stalled  

 

IPR: Surface water augmentation via reservoir 

MFROUV/AOP 

Santee, California  

Padre Dam Advanced Water Purification 

Program 

0.1 MGD 

-- 

2015 – 2016 

Demonstration  
IPR: Groundwater recharge via direct injection  

MFROUV/AOP 

Santee, California  

East County Advanced Water Purification 

Program 

10 MGD 

-- 

2013 

Proposed  
IPR: Surface water augmentation via reservoir 

ClcoagulationUFROAOP 

Monterey, California  

Pure Water Monterey 

-- 

-- 

2013  

Proposed  
IPR: Groundwater recharge via direct injection  

MFROUV/AOP 

San Jose, California  

Silicon Valley Advanced Water Purification 

Center 

8 MGD 

proposed 

10% 

2014 

Demonstration  
TBD 

MFROUV 

Sunnyvale, California  

 

-- 

-- 

2014 

Proposed 
DPR 

 

VIRGINIA and Washington DC 

Fairfax County, Virginia   

Upper Occopquan Sewage Authority  

27 MGD 

5%;  

54 MGD 

10-45% 

1978 

Upgraded in 

2005  

Operational 

IPR: Surface water augmentation via reservoir 

LCmedia filtrationGACIXCl 

Loudoun County, Virginia  

 

11 MGD 

-- 

 

2008 

Operational 
IPR: Surface water augmentation 

MFGACCl 

Washington, DC  

Potomac Estuary Experimental WWTP 

-- 

N/A 

1980-1982 

Demonstration  
IPR: Surface water augmentation 
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TEXAS 

El Paso, Texas  

Hueco Bolson Recharge Project  

12 MGD 

40% 

1985 

Operational  
IPR: Groundwater recharge via aquifer recharge 

LCmedia filtration  O3GAC O3Cl 

El Paso, Texas  

Bustamante Wastewater Treatment Plant 

10 MGD 

-- 

2014 

Proposed 
 

Lower Rio Grande Valley, Texas  

Edinburg/McAllen Reuse Feasibility Study  

--  

N/A 

1997 

Proposed 
IPR: Surface water augmentation 

Navarro and Freestone Counties, Texas  

George W. Shannon Wetlands Water Reuse 

Project 

60 MGD 

-- 

2002 

Operational  
IPR: Surface water augmentation via wetlands 

Collin, Dallas, Denton, Hunt, Kaufman and 

Rockwall Counties, North Texas    

East Fork Raw Water Supply Project/ East Fork 

Reuse Project 

91 MGD 

-- 

2009 

Operational  
IPR: Surface water augmentation via constructed 

wetland  

 

Odessa, Snyder, Midland, and Stanton, Texas,    

Big Spring Raw Water Production Facility 

2 MGD 

20% 

2013 

Operational 
DPR: Surface water augmentation 

MF RO UV/AOPCl 

Brownwood, Texas,   

 

1.5 MGD 

30% 

2013 

Stalled  
DPR: Surface water augmentation 

Wichita Falls, Texas  

Cypress Water Treatment Plant 

7-10 MGD 

50% 

Planned 2014 

Emergency 
DPR: Surface water augmentation via temporary 

above ground pipeline 

 

Abilene, Texas  

Hamby Wastewater Treatment Plant Upgrade  

7 MGD 

50% 

2015 

Proposed  
IPR: Surface water augmentation 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

ARIZONA  

Tucson, Arizona  

Roger Road Wastewater Treatment Facility 

-- 

-- 

2004, 2012 

Proposed 

IPR: Groundwater recharge via vadose zone wells 

ClarificationTrickling bio filtersPressure 

filtersCl 

Tucson, Arizona  

  

-- 

-- 

2014 

Proposed 

IPR: Groundwater recharge via surface spreading 

basins SATUFUV/AOP 

Mesa, Arizona  

Northwest Water Reclamation Plant 

9 MGD 

-- 

1990 

Operational 
IPR: Groundwater recharge via vadose zone wells 

Sand filtrationCl or UV 

Payson, Arizona   

Green Valley Park Lakes Groundwater 

Recharge Project 

<0.5 MGD 

-- 

1993 

Operational  
IPR: Groundwater augmentation via artificial lakes  

 

 

Phoenix, Arizona  

Tres Rios Demonstration Constructed Wetlands 

2 MGD 

N/A 

1998 

Demonstration 
IPR: Surface water augmentation via constructed 

wetlands 

Scottsdale, Arizona   

Scottsdale Water Campus 

12-18 MGD 

Seasonal 

1999 

Operational  
IPR: Groundwater recharge via vadose zone wells 

Media filtrationMFROCl 

COLORADO  

Denver, Colorado  

Potable Reuse Demonstration Project 

1 MGD 

N/A 

1985-1991 

Demonstration   
DPR: 

LCUVGACRO or UV  air stripping 

O3 Cl 

Cottonwood, Colorado  

 

9 MGD 

-- 

2009 

Operational  
IPR: Groundwater recharge via spreading basins 

Media filtrationROUV/AOPCl 

Aurora, Colorado  

Prairie Water Project 

50 MGD 

-- 

2011 

Operational 
IPR: Groundwater recharge via riverbank filtration   

UV/AOPBACGACCl 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

GEORGIA  

Clayton County, Georgia  17.5 MGD 

-- 

1985 

Operational 
IPR: Surface water augmentation via wetlands 

ClUV 

Gwinnett County, Georgia  

F. Wayne Hill Water Resource Center 

20 MGD 

60 MGD 

-- 

1999 

Operational, 

Expanded 2009  

IPR: Surface water augmentation  

UFGAC O3 

Gwinnett County, Georgia  -- 

-- 

2012 

Proposed 
DPR  

 

FLORIDA  

West Palm Beach, Florida  

Wetlands Demonstration Project 

10 MGD 

N/A 

2003 

Demonstration 
IPR: Groundwater recharge via wetlands  

De-nitrificationFlocculationClarifierBridge 

sand filterUV 

Miami, Florida  

Miami-Dade Water Reclamation Plant 

21 MGD 

-- 

2007 

Proposed 
IPR: Groundwater recharge  

Clearwater, Florida  

Groundwater Replenishment Feasibility Study 

23 MGD 

-- 

2009 

Proposed  
IPR: Groundwater recharge 

MFROUV/AOP 

Tampa, Florida  -- 

-- 

2010 

Proposed 
IPR: Surface water augmentation  

Tampa, Florida   

Water Resource Recovery Project  

50 MGD 

-- 

1983-1998 

Failed  
IPR: Surface water augmentation 

Pre-aerationLCRe-

carbonationFiltrationRO or UF or GAC O3 

NEW MEXICO  

Cloudcroft, New Mexico  

 

0.1 MGD 

-- 

2011  

Operational 
DPR: Surface water augmentation  

MFRO UV/AOPUF UVGACCl 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

AFRICA 

Windhoek, Namibia 

Goreangab Water Reclamation Plant 

1.1 MGD 

25% 

1969 

Operational  

Upgraded 2002 

DPR: Blending prior to treatment  

Coagulation and flocculationDAFsand 

filtrationGACCl  

Windhoek, Namibia 

New Goreangab Reclamation Plant 

5.5 MGD 

35% 

2002 

Operational  

DPR: Blending prior to treatment  

Coagulation and flocculation DAFsand 

filtrationO3BAC/GACUFCl 

Cape Town, Western Cape, South Africa  

The Atlantis Water Recharge Management 

Scheme  

-- 

25-40% 

1979 

Operational 

IPR: Groundwater recharge via pond infiltration 

Beaufort West, Western Cape, South Africa 0.5 MGD 

20% 

2011 

Operational  

DPR 

Sand filtrationUF RO UV/AOP Cl 

Hermanus, Western Cape, South Africa 0.5 MGD 

-- 

2013 

Proposed 

DPR 

Durban, Western Cape, South Africa 

eThekwini Municipality   

31 MGD 

 30% 

2008-2012 

Stalled  

DPR: Surface water augmentation 

UFRO  UV/AOPCl 

Durban, Western Cape, South Africa 

Umgeni Water, Darvill WWTP 

-- 

-- 

2012 DPR: Surface water augmentation 

MFO3BACUFUVCl 

AUSTRALIA   

Logan, Coomera, South Moreton Bay, 

Queensland, AU 

Regional Wastewater Management Study 

-- 

-- 

1992 

Proposed  

IPR: Surface water augmentation via reservoir 

Noosa, Queensland, AU 

Noosa Coastal Sewerage Strategy 

-- 

-- 

1993-1994 

Proposed 

TBD: Surface water augmentation via reservoir 

Toowoomba,  Queensland,  AU 

Toowoomba Sewage Strategy  

-- 

-- 

1995 proposed 

Demonstration   
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

AUSTRALIA (continued) 

Toowoomba,  Queensland,  AU 

Water Futures Initiative 

-- 

25% 

2006-2008  

Rejected 

IPR: Surface water augmentation via reservoir 

Gold Coast, Queensland, AU 

Northern Wastewater Strategy  

-- 

-- 

1995 

Proposed  

IPR 

Gold Coast, Queensland, AU 

Pimpama-Coomera Waterfutures Master Plan  

-- 

-- 

2004 

Proposed 

IPR: Surface water augmentation via reservoir 

 

Moreton Bay Region, Queensland, AU 

South Caboolture Wastewater Reuse Strategy 

-- 

-- 

1996 

Proposed  

TBD: Surface water augmentation 

Caloundra/Maroochy, Queensland, AU 

Strategic Wastewater Management Strategy 

-- 

-- 

1997 

Proposed 

TBD  

Caboolture, Queensland, AU 

Caboolture Water Reclamation Scheme 

10% 

2.5 MGD 

2001 

Proposed  

IPR: Surface water augmentation 

MBBRflash mix coagulationDAFO3 

BAC O3  

Goulburn, New South Wales, AU -- 

-- 

2007 

Proposed 

IPR: Surface water augmentation via wetland 

Canberra, Australian Capital Territory, AU 19 MGD 

-- 

2007 

Proposed 

IPR: Surface water augmentation 

Brisbane, Queensland, AU 

Western Corridor Recycled Water Project  

62 MGD 

10-25% 

2008 

Possible 

IPR: Surface water augmentation via reservoir 

UFROUV/AOPCl 

Perth, Western Australia, AU 20 MGD 

20% by 

2060  

2016 

Proposed  

IPR: Aquifer recharge via direct injection 
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Location 

Name 

Est. plant 

capacity 

% supply 

Date 

Status 
Type of reuse and treatment  

EUROPE     

Essex & Suffolk, England, UK 

Langford IPR Scheme 

10.5 MGD 

8% 

2003 

Operational  

IPR 

sand filtration O3GACUFCl 

Essex, England, UK 

Chelmer Augmentation Wastewater Reuse 

Scheme  

-- 

8-12% 

1997 

Operational  

IPR: Surface water augmentation via reservoir  

MFUV 

Wulpen, Belgium 

Toreele Reuse Plant 

2 MGD 

40% 

2002 

Operational  

IPR: Groundwater recharge via infiltration ponds 

UFROUV 

ASIA 

Singapore  

NEWater  

47 MGD 

1% 

2003, 2003, 

2007 

Operational 

IPR: Surface water augmentation  

UFROUV 

AOP = advanced oxidation processes, BAC = biological activated carbon, Cl = chlorine disinfection, DAF = dissolved air flotation,  

GAC = granular activated carbon, IX = ion exchange, LC = lime clarification, MBR = membrane bioreactor, MF = microfiltration,  

O3 = ozonation, PAC = powdered activated carbon, RO = reverse osmosis, SAT = soil aquifer treatment, UF = ultrafiltration,  

UV = ultraviolet light 
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Planned potable projects can be – and often are – frustrated by lack of political support. 

The promotion of greater water reuse is representative of a “continuing process of 

institutionalization,” and yet paradoxically “the concept of recycling itself is a challenge to the 

existing institutionalization of water use” (Colebatch 2006, 24). Although potable reuse is not 

new, it is an adaptation that requires rebranding via educational programs, social media 

campaigns, and demonstration projects, which are directed at elected officials, opinion leaders, 

as well as the general public.  

Over the last fifteen years a number of new intuitions have been formed to promote 

potable recycling in the Southwest. For example, in 2001 the California legislature passed 

Assembly Bill 331 (Goldberg-D-Los Angeles County), which directed Department of Water 

Resources to establish a California Recycled Water Task Force to identify ways to increase the 

use of recycled water in order to achieve the statewide goal for increased recycled water use 

(California Recycled Water Task Force 2003). Similarly, in 2009 then-Governor of Arizona Jan 

Brewer formed that state’s Blue Ribbon Panel on Water Sustainability to find ways to increase 

water conservation and recycling. The Blue Ribbon panel established the Steering Committee on 

Arizona Potable Reuse, whose mission is “[t]o guide Arizona water interests in identifying and 

mitigating impediments to potable reuse (real or imagined) within industry standards of practice” 

(Thomure 2013).  

Legislation provides insights into how potable water recycling projects are made and 

shaped in the Southwest. In 2010, the California legislature passed Senate Bill 918 (Pavley, D- 

Los Angeles and Ventura Counties), which required the Department of Public Health to form an 

expert panel and develop uniform criteria  (i.e., regulations) for IPR and to investigate the 

feasibility of developing criteria for DPR (Recycled Water Study 2012). In 2013, California 
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Governor Jerry [Edmond G.] Brown signed into law a package of bills aimed at expanding water 

quantity and quality, including Assembly Bill (AB) 803, known as the Water Recycling Act of 

2013, and Senate Bill (SB) 322. AB 803 introduced changes to the California Code of 

Regulations in order to facilitate greater use of recycled water resources (California Legislative 

Information nd-a).  

SB 322 reiterated the need for statewide regulation outlined in SB 918, however it 

mandated the State Water Resources Control Board participate with the Department of Health to 

develop in uniform water recycling criteria for DPR (California Legislative Information nd-b). 

As mentioned previously, DPR projects rely exclusively on engineered, not natural, buffers. 

Months before Governor Brown signed the water bills into law he personally called upon citizens 

to conserve water wherever possible. In a rare signing statement, he went on record to officially 

support SB 322 and the “effort to enhance the use of recycled water.” He challenged the “Water 

Board to ensure this work is completed expeditiously…” continuing, “California needs more 

high quality water and recycling is key to getting there” (Governor Brown Signs Water 

Legislation 2013; Office of the Governor 2013).  

In the U.S. and abroad, the prospect of DPR has garnered serious attention from industry 

experts over the last 15 years. The Direct Potable Reuse Initiative was established by WateReuse 

Research Foundation and WateReuse California chapter to advance DPR as a water supply 

option in California. The DPR initiative is supported by 71 water agencies, consulting firms, and 

manufacturers who have pledged over US$6 million in funding since its inception in 2012 

(California Direct Potable Reuse Initiative; Foundation announces $1 million in new DPR 

research funding nd). The largest pledge, $500,000, came as matching funds provided by the 

Metropolitan Water District of Southern California, which provides drinking water to member 
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agencies (e.g., cities and water districts) who collectively serve over 19 million people in over 

250 cities (Metropolitan Water District of Southern California nd). A number of other water 

agencies have also pledged support for the Direct Potable Reuse Initiative. The “Platinum Circle 

of Leadership,” which is reserved for pledges of $250,000 or more (DPR Initiative Donors nd), 

includes some of the most profitable engineering firms in the nation  (Top 200 Environmental 

Firms 2014). It is not only governments that are active in the promotion of planned potable water 

recycling. The role of environmental firms in financing the development of DPR in California 

helps to illustrate that physical and legal infrastructures are drafted in concert, according to a 

particular vision, which is attached to a particular political economic common sense.  

 

Promoting potable water recycling  

As water recycling projects become more institutionalized and water treatment technologies 

become more affordable, proponents of potable water recycling (e.g., governments, water 

utilities, scientists, consultants, engineering firms, NGOs) consider public acceptance the only 

problem left to be solved (Khan 2013; Gale 2014). Given the possibility of public resistance to 

planned potable reuse, the WateReuse Association developed and released an eight minute 

educational video entitled “Downstream” in 2012 and also created a sophisticated web presence 

at www.athirstyplanet.com.The video reasons that all water on Earth is recycled and water reuse 

is key to a sustainable future. The WateReuse Association has also funded research to understand 

the relationship between public attitudes and knowledge of unplanned potable reuse, which 

reported that public understanding the contribution of effluent to water raw water supplies 

increases acceptance for potable water recycling (Macpherson and Snyder 2013).  

 

http://www.athirstyplanet.com/
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A less direct form of public persuasion appeared in Last Call at the Oasis, Jessica Yu’s 

2012 documentary film. The film was produced by Participant Media, the socially minded 

company behind the Oscar-winning documentary An Inconvenient Truth. It features the world’s 

leading psychologist of disgust and focuses on the principle of contagion and psychological 

barriers to potable water recycling, which are presented as simply mental problems to be 

overcome (e.g., yuck factor) (Yu 2012a). In the film Hollywood actor, Jack Black, in a comedic 

celebrity endorsement, promotes water from “Porcelain Springs,” encouraging the viewer, 

“Don’t think sewer. Recycled. It’s recycled. This is pure, natural, regular water.” Yu also created 

a six-minute “op-doc” from the film for the New York Times titled “Taking the Waste Out of 

Wastewater” that presents planned potable recycling as a part of the solution to water shortage 

(Yu 2012b).  

 Although investment in water and wastewater systems is not explicitly commercial, the 

aim of increasing recycled water use is to generate economic growth. In the words of California 

Congresswoman Grace Napolitano (D-Los Angeles County) when speaking at a specialty 

conference on DPR in Newport Beach in 2013: “water is money.” Napolitano is a strong 

supporter of desalination and recycled water, and as a member of the House Committee on 

Natural Resources Water and Power Subcommittee, the House Committee on Transportation and 

Infrastructure, and the Water Resources and Environment Subcommittee, and she is a powerful 

ally of proponents of potable water recycling (Committees and Caucuses nd). The basic 

assumption is that recycled water is capable of meeting future demand and accommodating 

growth during times of water shortage. Napolitano represents the citizens of southern California 

but cities as far north as San Jose are considering potable water recycling (See Table 2). 

According to the chairman of the Santa Clara Valley Water District board of directors, recycled 
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water is necessary to “get us through ... droughts and support the Silicon Valley economy” 

(quoted in Krieger 2014).  

In the past five years there have been extensive changes in regards to recycled water 

management in the state of California, and planners anticipate greatly expanding future use. As 

California’s Water Plan Update in 2013 notes, this includes the adoption of the Recycled Water 

Policy by State Water Resource Control Board in 2009 and the draft regulations for groundwater 

replenishment with recycled water. The regulations are part of SB 918 enacted in 2010, and 

modified by SB 322 in 2013, which was discussed previously (California Water Plan 2013). In 

November 2014, California voters approved Proposition 1,9 a $7.545 billion general obligation 

bond to fund water quality, supply, and infrastructure improvement throughout California. The 

water bond was conceived in 2010, but it was kicked down the road to 2012, then again to 2014. 

It allocates $725 million to water recycling and advanced treatment technology projects 

(California Water Plan 2013; Krieger 2014). 

In 2013 the WateReuse Association, in collaboration with others, conducted a national 

survey of financial investment in recycled water by water/wastewater agencies. The survey 

found 92 agencies in 14 states plan on spending a total of US$ 6.4 billion dollars in new recycled 

water projects, facilities that are collectively capable of producing over 800 MGD (Survey: 

Agencies to invest billions in recycled water 2014). This would more than double the current rate 

of water recycling in the U.S., which is estimated to be 335 MGD (NRC 2012). The enormous 

investment potential of water recycling piqued the interest of Wall Street investors. When 

discussing industry trends, Dow Water’s Global Business Director deemed the “acceleration of 

                                                 
9 The Water Quality, Supply and Infrastructure Improvement Act of 2014 
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adoption of existing technologies” the next “big thing” in the water sector (The role of water 

reuse in reducing water stress 2014).  

The rising interest in water recycling has led to a rapid and substantial increase in the 

membrane market (Water recycling, reuse market to climb as global demand intensifies 2010), 

“which has established a $5.5 billion market size in 2012 and is one of the fastest growing 

technology segments witnessing double digit growth rates.” (Thirst for high purity water boosts 

global membrane market 2013). Recent trends have led some to consider that “[m]embrane 

treatment is the wave of the future” (Grebbien 2004), “a water purification breakthrough not 

unlike the computer chip for the communications industry” (Helix Water District nd). As 

reported by the Wall Street Journal, “[o]ne of the most alluring markets continues to be the 

supply of clean, drinkable water” (Abkowitz 2014, 9). The interest in recycling also contributes 

to a rise in market demand for water storage, which is expected to “grow to $5.45 billion by 

2018, with a double digit CAGR [compound annual growth rate] from 2013 to 2018” (Water 

storage systems market worth $5.45B by 2018 2013). But, it is not just the water that has 

enormous market potential.  

Other markets are encouraged by the rising interest in water treatment technologies and 

the possibility to recover other commodities, including phosphorus, nitrogen, and potassium 

(Apostolidis et al. 2011). Some market observers suggest that based on the rising price of 

phosphorus, an agricultural amendment that is mined but that is present in urine and potentially 

recoverable in wastewater, “[t]he wastewater industry is sitting on a gold mine” (Abkowitz 2014, 

9). Anaerobically digested biogas can also be used to produce hydrogen fuel, which can be 

captured and compressed in fuel cells for use in automobiles (Pyper 2014). But, as the Wall 

Street Journal warns, nothing is a sure bet: “[c]ashing in on resource scarcity–and, in turn, 
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resource efficiency–is an area highly sensitive to the spurts and sputters of everything from rising 

population changes to the recent slowdown in emerging markets” (Abkowitz 2014, 8). Locating 

planned potable water recycling projects demonstrates that this investment is a contingent, 

somewhat speculative, and often-controversial proposal.  

 

Locating planned potable water recycling  

California, Arizona, and Texas are increasingly interested in expanding planned potable water 

reuse to increase the rate of recycled water consumption. As discussed previously, prior to the 

recent wave of interest in DPR, IPR projects were the accepted model for the world. In 

particular, facilities in southern California served as moral, political, intellectual leaders on 

potable water reuse. A number of the systems in California were established decades before 

public consultation was considered critical to project success (Marks 2006). Although planning 

for potable water recycling has become steadily institutionalized over time, its application is 

highly uneven. Locating a few examples of specific projects demonstrates the highly conditional 

nature of planned potable recycling.  

 

Orange County’s Groundwater Replenishment System, California 

Orange County Water District (OCWD) is the world model for planned potable water recycling. 

The district holds rights to the large groundwater basin beneath North-Central Orange County 

and the entire flow of Santa Ana River (Grebbien 2004). Overdraft of coastal aquifers can 

contaminate local drinking water supplies via saltwater intrusion, which was a perennial problem 

for OCWD. In 1976 the district started injecting recycled water into the coastal aquifers (Law 

2003; Drewes and Khan 2012). Named for its 21st century technology, Water Factory 21 (WF-
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21) produced 15 MGD of recycled water via lime clarification, ammonia stripping, 

recarbonation, multimedia filtration, granular activated carbon adsorption, and chlorination. WF-

21 was one of the earliest planned potable reuse projects in the U.S. It was the first facility to use 

reverse osmosis (RO) to purify wastewater in 1976, and the first to use microfiltration 

pretreatment to RO in 1993 (Law 2003). At the close of the 20th century, the OCWD continued 

to face problems with saltwater intrusion. After successful operation for 28 years, WF-21 was 

decommissioned in 2004 and replaced by the Groundwater Replenishment System (GWRS) in 

2008, an expansion  promoted as “one of the most celebrated civil engineering and recharge 

projects in the world” (GWRS nd, 5). The GWRS increased the system capacity and substituted 

membrane processes for the physical and chemical processes at WF-21 (Drewes and Khan 2012) 

at a cost of US$ 481 million (Barringer 2012). 

The OCWD is currently embarking on a US$142.7 million project expansion of the 

GWRS to create an additional 30 MGD of water supply. Construction is estimated to be 

completed in 2015 (GWRS nd). Between both phases of construction, GWRS expansion will 

cost over US$ 600 million, which includes investing US$ 1.3 million on a visitor center in order 

to promote potable water recycling and maintain public acceptance of advanced water treatment 

(Torres 2013). Time-elapsed video of the construction of the MF 10 and RO 11 facilities is 

available on the GWRS website. The website also includes a 36-page press kit and a real-time 

calculator of total gallons produced by the GWRS system (143,806,582,000 gallons when I last 

checked November 7, 2014 at 10:45am). In 2013 alone, OCWD provided 192 tours for a total of 

3,408 guests (OCWD Water News 2014). As the recognized leader in planned potable water 

                                                 
10 See: http://www.gwrsystem.com/images/stories/Videos/Camera2MFMarch2012ToSeptember2013.mp4 
11 See: http://www.gwrsystem.com/images/stories/Videos/Camera1ROMarch2012ToSeptember2013.mp4 

 

http://www.gwrsystem.com/images/stories/Videos/Camera2MFMarch2012ToSeptember2013.mp4
http://www.gwrsystem.com/images/stories/Videos/Camera1ROMarch2012ToSeptember2013.mp4
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recycling, California Governor Jerry Brown visited OCWD while stumping for the Prop 1, where 

he cheerfully drank recycled water produced at GWRS (Brown visits OCWD 2014).  

 

Pure Water San Diego, California 

The City of San Diego has been eyeing the potential for potable water recycling since the 1990s 

and from its inception the prospect of potable recycling had the support of organized 

environmental groups. Despite the mandate for secondary treatment per the 1972 Clean Water 

Act, San Diego has managed to continue operating an advanced primary treatment at the Point 

Loma Treatment Plant by obtaining a series of ocean discharge waivers from the EPA and 

discharging effluent miles offshore hundreds of feet below the surface (Sedlak 2014; Resource 

Trends 2004). To avoid a costly upgrade to the existing wastewater treatment plant the city 

constructed the North City Water Reclamation Plant in the late 1990s. The 30 MGD plant is used 

to improve the quality of the effluent discharged off the coast into the Pacific Ocean by highly 

treating sewage upstream and returning it to the sewer system. This arrangement, which adopts  

the “dilution is the solution to pollution” tradition, led the San Diego chapter of the Sierra Club, 

San Diego Coastkeeper, and the San Diego chapter of the Surfrider Foundation to file lawsuits 

against the City (Balint 2003). The environmental groups supported potable water recycling 

because it would mean much less effluent following into the Pacific Ocean, resulting in much 

less environmental damage.  

Although environmentalists supported potable water recycling, the fact that the potable 

project would solve an ongoing disposal problem did not sit well with some San Diegans. The 

public questioned the ends as well as means of the project. As the WateReuse Foundation best 

practices report flatly observed, without a drought “[t]here was no accepted water supply issue” 
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(Resource Trends 2004, 26). Furthermore, at the time NRC had recently issued its “source of last 

resort” recommendation for potable reuse, the local media was not supportive, and residents near 

the proposed plant began questioning the social impacts of the proposal. Furthermore, alternative 

sources seemed feasible (Resource Trends 2004). The expert panel approved of the project, 

suggesting that “repurification is not an option of “last resort” but is a viable approach for the 

city to improve the reliability of its water supply.” (Expert endorse San Diego plan to reuse 

wastewater 1998, 15). But ultimately, public relations materials and independent advisory boards 

were not effective at stemming public opposition. Environmental justice concerns and election-

year politics are usually blamed for the failure of the project in 1999, but only after US$55 

million was spent on pipeline (Sedlak 2014). The withdrawal of the project may have 

“jeopardized the future of potable water recycling projects throughout the country” (Sadlak 

2014, 212), but San Diego did not give up on the potential for recycled water to provide a local 

water supply.  

The revival of San Diego’s Repurification Project commenced in two phases. The first 

phase was the 2005 Water Reuse Study, which surveyed public attitudes about water supply and 

possible applications for recycled water, including indirect potable reuse. The second stage was 

the Water Purification Demonstration Project commissioned by the city council in 2007, which 

included the construction of an advanced water treatment facility, described below, and 

conducting another study “to evaluate ways to increase water reuse as a means of providing safe, 

reliable water supplies; to reduce ocean discharges; and to offload the Point Loma Plant” 

(Recycled Water Study 2012, ES3-1). In 2011, the Water Purification Facility started public 

tours of the advanced water treatment process. The project is currently in the demonstration 

phase, which means that although 1 MGD of potable quality recycled water is produced, it is 
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currently used solely for non-potable purposes. Project planners and promoters celebrate that 

public support for potable water reuse reportedly rose from 26% in 2004 to 73% in 2012 (Water 

Purification Demonstration Project Fact Sheet 2013). Reflecting this pattern, the former mayor of 

San Diego, Jerry Sanders, stated at a news conference in 2007 that he would oppose “toilet-to-

tap,” but three years later he expressed support for potable water recycling, suggesting that he 

wouldn’t “quibble with scientists” (quoted in Brennan 2013).  

City officials are hopeful that a 15 MGD Advance Water Treatment facility will be 

operational by 2023, and ultimately expanded to 83 MGD capacity by 2035 (Pure Water San 

Diego 2014). A planned potable water recycling projects would mean that the City of San Diego 

could avoid investing over $2 billion that would be required to upgrade and retrofit the Point 

Loma Plant in order to meet national treatment standards (Garrick 2014). Unlike OCWD, San 

Diego lacks groundwater aquifers capable of storage, blending, and recovery. As currently 

proposed, the Pure Water IPR project in San Diego would rely on the San Vicente Reservoir for 

blending and storage of recycled water supplies. If the city decides to do DPR, it could bypass 

building and maintaining the pipeline to the San Vicente Reservoir, which is located 23 miles 

uphill. Although it is only in the demonstration phase, the project is getting lots of attention and 

resources (Brennan 2013; Khan 2014), and has been publically endorsed as an innovate project 

by the current mayor (Faulconer 2014). 

 

Tucson Water Plan, Arizona 

Tucson is located in Pima County in southern Arizona, at the literal end of the built Colorado 

River system. The immense Central Arizona Project transports “renewable” Colorado River 

water to urban users in central and southern Arizona through a series of aqueducts, canals, 
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pipelines, and pumping plants. Failure to meet “assured water supply” laws with renewable 

water supplies threatens urban growth and development in Arizona. As stated previously, legal 

arrangements position Arizona users in a distinctively vulnerable position relative to California 

users in times of declared shortage (Akhter et al. 2010). The 750,000 residents of Tucson are in a 

particularly precarious spot, positioned at the margin of the Colorado River system physically 

and politically. This “at risk” situation directly influences plans for potable reuse. In response, 

the municipal utility, Tucson Water, is projected to greatly increase the rate of recycled water 

utilization over time (City of Tucson and Pima County 2009, Tucson Water 2004, Tucson Water 

2013). Tasked with meeting anticipated demands, water planners in the Tucson region are in the 

position to decide on a range of prospective recycled water options, including implementing a 

potable water recycling scheme.  

The prospect of potable reuse was the subject of a citizen-led ballot initiative in 

November 2007, which sought, among other things, to limit future water connections and 

prohibit potable water recycling. The home building industry was fiercely opposed to the 

measure that also included limits on new water connections. Numerous city, county, and state 

officials in the region also publicly opposed the initiative (Meehan et al., 2013). Although the 

ban failed, it motivated elected leaders to undertake a public, multi-year, multi-agency Water and 

Wastewater Infrastructure, Supply and Planning (WISP) study in early 2008. The ultimate goal 

of study was to assure sustainable water supplies given the pressure of continued population 

growth in the region (Akhter et al. 2010).  

Despite the impetus for the WISP study, over the course of two years public meetings did 

not directly take up or make a recommendation on the specific issue of potable reuse. The 

reclaimed water technical report recommends “aquifer augmentation.” The WISP report defined 
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aquifer augmentation as “using an available water resource to replenish/recharge the aquifer” but 

leaves the future-use of the recovered water supplies indefinite (City of Tucson and Pima County 

2009). Although the WISP study was not explicit, Tucson Water’s 2004 (6-2) long-term plan 

was much clearer:  

The mid-term period [2014-2025] will usher in the need to shift effluent reuse from 

its current non-potable emphasis to indirect reuse for potable supply. However, if 

the Utility acquires sufficient additional supplies in the near term and an aggressive 

demand management program reduces per capita water usage, then the reuse of 

effluent for indirect potable supply could be delayed” (Tucson Water 2004, 6-2).  

Nevertheless, the 2004 update to the plan did not consider the possibility of slowed regional 

growth (Akhter et al. 2010), and the time horizons for potable water recycling were adjusted due 

to the effects of the national real estate crash of 2008 and subsequent drop in anticipated water 

demand.  

Tucson Water’s most recent update reports that recycled water will grow as population 

increases, and indicates that recycled water is a “vital renewable water resource that will ensure 

supply sustainability and drought resistance in the long term” (Tucson Water 2013, 4-6). The 

utility published the first ever Recycled Water Master Plan, a detailed two-volume plan that 

identifies and prioritizes IPR to maximize use of recycled water resources. In the plan IPR is 

favored over DPR because of its widespread acceptance in the Southwest (Tucson Water 2013).  

 

Conclusion  

Plans for potable water recycling are becoming an integral part of the water supply portfolio 

across the planet, and especially in the drought prone Southwest. However, this chapter 

demonstrates that planned potable water recycling projects can be facilitated – or frustrated – by 

politics. Evidence of controversy and politicization is demonstrated by stalled projects and the 
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use of legislation and ballot initiatives to affect policy. Often, recycled water is not the only 

technical possibility that the municipalities are interested in utilizing. In the U.S. and abroad 

officials also look to desalination to augment the drinking water supply, diversify the water 

portfolio, and keep up with urban demand. Desalination and potable water recycling rely on 

much of the same technologies and infrastructures, and both are technically viable ways to 

expand drinking water supplies that hinge on public acceptance.  

Potable water recycling is often presented as a favorable alternative to desalination by 

environmentalists and journalists (Hotlhaus 2013; IPR vs. Desalination 2012; Desalination 

versus Potable Water Recycling nd). Headlines, such as “Thirsty West: Why Californians Will 

Soon Be Drinking Their Own Pee: It’s a much better option than desalination” (Hotlhaus 2013), 

suggest a choice between the two. In Durban (Khan 2013) and Tampa (Resource Trends 2004), 

potable projects have been dismissed in favor of desalination in decades past, however potable 

projects are currently proposed in both regions. More often, and more recently, desalination and 

potable water recycling have been pursued simultaneously. In Australia a series of desalination 

facilities were also built in rapid response to the extended drought. For example, the Gold Coast 

desalination plant opened in 2009 and has since merged with Western Corridor Recycled Water 

Project to form the immense South East Queensland Water Grid. In addition, the largest seawater 

desalination plant in the Western Hemisphere, the Carlsbad Desalination Project, is currently 

under construction in San Diego County. The US$ 1 billion plant will produce 50 MGD (San 

Diego's billion-dollar water bet 2014) and is expected to provide “a locally-controlled, drought-

proof supply of high-quality water that meets or exceeds all state and federal drinking water 

standards” by late 2016 (Carlsbad Desal nd). Even the world leader in potable reuse – OCWD, 

home of GWRS – recently entered a public-private partnership with Poseidon to open a 50 MGD 
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desalination plant in Huntington Beach (Poseidon Resources Huntington Beach Ocean 

Desalination Project Information and Update 2014).  

Notably, both desalination and recycled water projects are promoted as sustainable and 

reliable and distinctively immune to shortage. Although potable reuse is often presented by 

proponents as so separate from nature that it is immune to shortage, drought-proof (Galbraith 

2012), or climate-proof, critics point out that there is no such thing as drought-proof (Garrick 

2014; Brennan 2014), and suggest “[w]e should not expect to be saved by sewage recycling, or 

desalination, or some miracle technology. As fundamental as they are to managing the region’s 

water supply, the scope of this drought and our demand for water far outstrip what current 

capabilities can provide” (Famiglietti 2014). Rhetorically, planned potable reuse projects aim to 

engineer nature out of the picture, but recycled water is not sui generis, it is a system by-product 

of sewage that inherits many of the vulnerabilities of its parent supply (Akhter et al. 2010) 
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CHAPTER 4: METHODOLOGY  

Much of the existing scholarship on perceptions of water reuse focuses narrowly on the barriers 

to greater water recycling. This approach attributes the lack of acceptance to subjective, 

emotional, and even irrational, aversions, as described in Chapter 1. Rather than relying on the 

ubiquitous psychological “yuck factor” explanation for public attitudes, my approach combines 

political ecology’s attention to dialectical relations with insights from STS to explore how 

subjective preferences cohere into shared common sense(s). Drawing on a Gramscian theory of 

governance, I examine common sense historically, theoretically, and empirically. My 

methodological approach is based on the idea that both the physical and institutional aspects of 

water management should be understood as infrastructures embedded within larger political and 

economic processes.  

As described in previous chapters, for Gramsci (1971) the state is understood as a 

complex formation dispersed though political and cultural intermediaries who have the ability to 

exercise power indirectly through moral and educative leadership, as well as through more 

coercive, direct means when necessary. The governance of recycled water supplies is a 

contingent process that responds to institutions that exhibit both direct and indirect control. 

Official authorities such as water providers, government regulators, and legislators exhibit 

varying levels of direct control; indirect control is exerted through elections, public sector 

participation, and the entrenched influence of experts, particularly important here are consultants 

and academics. Q methodology is capable of empirically examining socio-political attitudes in 

context, which offers insight into competing conceptualizations of the world, in this case 

common sense ideas about what constitutes sustainable water planning. To examine the highly 

interdependent social and political factors that make, shape, and frustrate potable water reuse, 
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participants in my research were presented with 30 sample recommendations simplified from a 

larger purposive selection of quotes derived from newspaper articles, public materials, official 

statements, academic journals, public meetings, and government publications. The participants 

ranked the statements based on relative levels of agreement/disagreement. Q factor analysis 

correlated participants into subjective preference grouping (i.e., viewpoints, cultures, typologies, 

opinions) that are not defined a priori (Robbins 2009). In the act of sorting, the participants 

demonstrate their subjective viewpoint about recycled water.  Q-method reveals shared ways of 

thinking, or different types of common sense. The factors presented in this chapter represent 

viewpoints held in common by the participant group (e.g., academics, bureaucrats, consultants, 

civically engaged citizens), which is representative of narratives of the political and cultural 

intermediaries involved in planned potable water recycling in the Southwest.  

This research asks: under what suite of conditions does potable reuse happen, 

specifically, how are such projects made, shaped, frustrated? Within the Southwest, I selected 

research sites in California and Arizona to include a variety of planned potable recycling 

projects. These include coastal and inland facilities, and also successful, stalled, planned, and 

failed projects. Currently there are a variety of water management alternatives including 

graywater, potable and non-potable recycling, desalination, and rainwater harvesting. I combine 

archival research with interviews to critically assess the social, political, and economic 

challenges of incorporating new technologies and recycled water resources in the Southwest, 

locating the region within the broader context of potable reuse in the U.S. and abroad. Planned 

potable water recycling projects are public works projects and ample information is available via 

archives, including long-term water plans, academic and water industry journals, commissioned 

government reports, magazines, newspapers, public information materials, and websites. I 
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triangulate archival data with other sources to assess the emergence of a common sense approach 

to potable water recycling, and examine how such a common sense is built, and to explain 

possible alternative (often overlooked) competing forms of common sense.  

 

Overview of Q Methodology 

Simply put, Q Methodology, hereafter Q, is used to determine the limited number of distinct 

perspectives on a specific issue. It is an atypical research method that relies on ordinal data, 

novel quantitative techniques, and qualitative interpretation to interrogate different ways of 

thinking (Stephenson 1935; 1953; Watts and Stenner 2012). What is unique about Q is that it 

requires respondents to make nuanced distinctions based upon relative levels of agreement and 

disagreement. This method, unlike traditional survey techniques, is used to identify contingent 

subjectivities (alternately known as viewpoints, perspectives, opinions, meanings, discourses), as 

opposed to limiting the inquiry to the predefined categories (e.g., opponent and proponents) 

(Dziopa and Ahern 2011; Eden et al. 2005; Watts and Stenner 2005). Since it has the ability to 

get beyond overly simplistic explanations or polarized “for” or “against” debates, Q is 

considered especially well-suited for facilitating the analysis of controversial or contentious 

issues. The structured form of data collection in Q allows researchers to measure and query 

things that are normally taken for granted or largely unexplored (i.e., normative or implicit 

values) by requiring respondents to identify what is most important and least important to them 

(Barry and Proops 2000). The respondents are asked to sort the statements according to their 

subjective preferences. As an applied methodology, Q is best used to explore an indeterminate 

future, such as policy making for especially controversial or contested issues (Brown 

1991/1992).  
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Q Methodology was introduced by William Stephenson in a 1935 letter to Nature as a 

data reduction technique that could be used to empirically examine subjectivity. Stephenson, 

who held doctorates in psychology and physics, was an assistant to Charles Spearman, the 

inventor of traditional factor analysis. Traditional factor analysis (i.e. R method) is a statistical 

method used to reduce the set of variables in a dataset. Spearman’s by-variable factor analytic 

method employs correlation statistics (i.e., degree of agreement or disagreement), which are 

standardized via z-scores to make relative (rather than absolute) comparisons between variables 

(e.g., gender, age, income, or intelligence) in order to identify underlying or latent variables (e.g., 

quality of life) (Watts and Stenner 2012). Contrary to Spearman’s factor analysis, Q factor 

analysis “correlates persons instead of tests” (Stephenson 1935) and is used to reveal patterns 

across people rather than variables or traits (Dziopa and Ahern 2011; Watts and Stenner 2005). Q 

factor analysis is “inverted” to get at underlying dimensions and identify core beliefs about 

specific issues. A principle tenet in Q is that subjectivity can only be understood in its social and 

cultural context and the methodology requires both quantitative and qualitative techniques to 

form the analyses (Eden et al. 2005). As such, the method “enables a program of empirical-

contextual research, emphasizing both the interpretive experience and the concrete context of 

subjectivity” (Robbins and Krueger 2000, 636). 

Although Q was developed in psychology (Stephenson 1935, 1953; Watts and Stenner 

2005) it has been applied in numerous disciplines, including political science (Brown 1980) and 

human geography (Eden et al. 2005; Robbins 2009; Robbins and Krueger 2000). As Robbins 

(2009, 2) explains, Q facilitates “research into the socially contingent, culturally coherent points 

of view held by individuals in differing economic, political, and social contexts.” Accordingly Q 

has been used to examine a wide range of views and attitudes, such as: competing ideas about 
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natural resources management or forms of environmental knowledge (Addams and Proops 2001; 

Barry and Proops 2000; Browne et al. 2007; Browne et al. 2008; Lansing 2013; Robbins 2000; 

Tuler and Webler 2009; Webler et al. 2009; Woolley and McGinnis 2000); claims about 

democracy, identity, and difference (Dryzek and Kanra 2014; Kanra and Ercan 2012); attitudes 

about artistic interpretation and representation (Davis et al. 2014; Kinsey and Taylor 1982; 

Maxwell 2001; Rhoads 2008); and subjectivity of place-meaning and tourism (Hunter 2013; 

Hutson and Montgomery 2010). While the research presented here is the first known study to use 

Q to consider attitudes toward water recycling in the U.S., it has been applied to examine 

perceptions of water recycling in Australia (Browne et al. 2007; Browne et al. 2008).  

Methodologies for representing social phenomena are typically thought of as either 

deductive or inductive, but Q is neither an inductive theory building qualitative technique, nor is 

it a deductive theory testing technique. Q employs abductive reasoning (Watts and Sternner 

2012). Abductive logic, or abduction, is “reasoning from an observation to its possible 

explanations” (Aliseda 2006, xii). Abductive methods employ abductive reasoning to determine 

plausibility based on a set of evidence and judgment based on the knowledge of the researcher 

(for detailed explanation of abductive reasoning in scientific discovery and explanation see 

Aliseda 2006). Abductive reasoning is an iterative interpretative process that involves thinking 

from effects to causes. Medical diagnosis, crime scene investigation, and scenario planning are 

examples of applied abductive methods. Abductive reasoning requires background knowledge 

and experience to constrain the field of possible explanations. In addition to experience, concepts 

provided from theory can also guide interpretation. As the researcher, I approach the study with 

my own conception of the world and set of ideas and framework (outlined in Chapter 2) that 

contributed to my choice of Q Methodology and my interpretation of the results. 
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Q reveals subjective preferences holistically in order to identify underlying social 

perspectives, or shared ways of thinking about an issue. The holism of the method is best 

evidenced by the data collection method and the representation of the categories of analysis, 

which are described in greater detail below. The Q-sorting procedure involves rank-ordering a 

variety of stimuli (e.g., statements, pictures, objects) into a forced distribution based on their 

level of disagreement or agreement. This is usually a normal distribution similar to a bell curve, 

as depicted in Figure 3. Watts and Stenner (2012, 79 emphasis in original) state the near-normal 

and symmetrical distribution assumes that:  

people will ordinarily feel very strongly, either positively or negatively, about 

comparatively limited number of issues and hence items …  Q methodology works 

by eliciting an inherently connected series of relative evaluations from its 

participants.   

The ordered Q-sorts, which represents individual perspectives, are inter-correlated with all other 

Q-sorts and factor analyzed to define the categories of analysis – factors – that represent 

commonly held views, or shared ways of seeing the world. In this case, they identify different 

perspectives regarding the principles that should govern the future of planned potable water 

recycling. The statements for the Q-sort are selected by the researcher, however the categories of 

analysis are not predefined by the researcher; rather, the categories in Q (i.e., factors) are driven 

by the interests and core beliefs of the participants.   
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Figure 3. Normalized Q-sort distribution for 27 items 

 

As originally conceived, Q was an objective and unbiased method for the scientific study 

of subjectivity (Robbins and Krueger 2000). Robbins and Krueger (2000, 636) challenge the 

ability of Q to move “beyond bias” and remove researcher subjectivity from research process 

completely. Instead, they suggest that Q “allows the researcher to surrender the monopoly of 

control in their relationship with the researched and so contribute to more democratic research 

design and implementation.” Q practitioners consider Q to be a theoretically, as well as 

statistically, indeterminate method (Brown 1991/1992). The foundation of Q scholarship is 

subjectivity, accordingly researchers can consider their own subjectivity in the research. 

Recently Q studies have been attentive to “the presence of the researcher” (Robbins and Krueger 

2000, 645 emphasis in the original). Abductive reasoning can accommodate a more symmetrical 

research practice and allows for various degrees of critical reflexivity (Robbins and Krueger 

2000). Q researchers can participate in the studies they design as a way to indicate whether they 

see the issue from a outside point of view (i.e., idiosyncratic) or from a shared, and perhaps 

biased, point of view (i.e., loading positively or negatively on one or more factors) (Brown 

1991/1992), as I selected to do for this research.  
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Q factor analysis is a statistically robust method capable of eliciting subjective beliefs 

and performing controlled comparisons (Robbins 2009). Unlike conventional statistical methods, 

Q reveals relational variables (not discrete or predictive variables) and thus, unlike many 

quantitative techniques Q studies typically do not exceed 40 participants. One of the reasons that 

the researcher limits the number of participants in Q studies is because qualitative techniques are 

essential to interpretation of the categories (i.e., factors). Q helps to identify the existence of a 

particular perspective but it cannot indicate how many individuals in the population share that 

perspective. Since it does not produce inferential statistics, generalizations cannot be drawn from 

the sample to the population (see Brown 1980 for detailed description of the statistical principles 

involved 2003). Based on the non-generalizability of the results, The University of Arizona’s 

Human Subjects Office deemed this research project exempt from IRB review. The EPA’s 

Human Subjects Research Review official concurred with the university’s determination.  

Q is an adept methodology for issues of public policy because it can empirically establish 

the limited number of distinct shared social perspectives. As an intensive study of subjectivity, Q 

reveals different ways of thinking about an issue or problem and helps to explain “why and how 

people believe what they do” (McKeown and Thomas 1988, 45). The results of Q analysis can 

help decision makers and stakeholders fully consider points of difference and consensus as part 

of the public deliberation process (Addams and Proops 2000).  

 

Mechanics of Q  

After a research topic is selected, performing a Q study typically involves the following six 

steps: (1) definition of the concourse; (2) development of the Q sample; (3) selection of the P set; 

(4) Q-sorting procedure; (5) correlation and factor analysis; and (6) interpretation and iteration 
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with respondents (Robbins 2009; Watts and Stenner 2012). Two steps – the development of the 

concourse and the iterative process of returning to the study subjects – specifically aim to 

decrease the reification of conceptual categories (Robbins and Krueger 2000). 

The concourse is a broad and representative selection of stimuli (e.g., statements, images) 

related to the topic of under investigation. It represents the population of opinions on a specific 

issue, which is drawn from either naturalistic statements from interviews with study participants, 

or from quasi-naturalistic statements (or other stimuli) developed from secondary sources 

(Dziopa and Ahern 2011; McKeown and Thomas 1988). The concourse is where all the main 

ideas and the full complexity of the issue under study are captured and represented (Brown 

1991/1992).  

The Q sample (also known as Q set) is a refined list of statements (or other stimuli) used 

for data collection that is drawn from the comprehensive set included in the concourse. The 

concourse contains all the relevant discourse, it is recommended that the Q sample is reduced to 

a subset of statements based on a “combination of experience and pilot testing which seeks to 

ensure balance, appropriateness and applicability to the issue, intelligibility and simplicity, and 

comprehensiveness” (Addams and Proops 2000, 20).  In Q studies the sample size refers to the 

sample of statements, not persons. The Q sample should be broad, wide-ranging, and balanced 

sample (with a preference for breadth over depth of coverage) (Brown 1980; 1991/1992). 

Typically, Q studies include 30-60 statements, however studies have been completed in excess of 

100 and with as few as 10 (Brown 1980; Dziopa and Ahern 2011; Robbins 2009; Watts and 

Stenner 2012). 

The P set defines the study participants, who are purposely selected based on their 

relevance to the study. The emphasis in P set selection is representativeness of opinions. Rather 
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than randomly surveying the population, each participant in a Q study ideally has a well-formed 

point of view (i.e., is a data-rich respondent). Watts and Stenner (2012) propose a 1:1 ratio of 

respondents to statements, however in practice numerous published studies have more 

respondents than statements (Dziopa and Ahern 2011; McKeown and Thomas 1988, Robbins 

2009), as does the present study, described below, with a ratio of 41 to 30.  

Since participants sort the stimuli by what a given statement means to them, relative to 

the other stimuli, the act of Q-sorting is both subjective and self-referential. In the vocabulary of 

Q, sorting is both performed and operant (Brown 1980). Central to Q is the idea of “operant 

subjectivity,” which suggests that subjectivity emerges at the moment of the sorting (Brown 

1980; Robbins 2009). The Q-sorts executed by study participants provide the data for the 

statistical analyses, while the categories of comparison emerge from the factor analyses. Factor 

extraction typically starts with a seven-factor solution, then six, five, and so on down to two 

factors before selecting the best factor solution, which is based on a variety of decision making 

criteria. The goal is to make sure that the emergent factors are well defined (e.g., contain more 

than one Q-sort per factor, Q-sorts load significantly on one factor alone). The researcher 

typically brings the preliminary results and interpretation of the statistical data back to the 

participants for their comment and validation (Robbins 2009; Watts and Stenner 2012). The 

individual Q-sorts combined with the interviews after initial analysis serve to ground the 

investigation and provide opportunities for alternative explanations, rather than relying solely on 

the knowledge of the researcher or on statistical norms and averages. Thus by “allowing the 

categories of analysis to be manipulated by respondents, the researcher loses the exclusive power 

to signify the reality of the researched” (Robbins and Krueger 2000, 645).  
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All surveys using Q follow a well-defined structure for eliciting a range of viewpoints 

from a specific group of respondents. The range and shape of the distribution (i.e., kurtosis) 

should reflect the number of statements and knowledge of the participants. The recommended 

distribution of -3 to +3 is suggested for studies using 30 items or fewer, -4 to +4 for 40-50 items, 

etc. A steep distribution is advised when participants are somewhat unfamiliar with the topic, 

whereas a shallow kurtosis is preferred when the participants are more knowledgeable on the 

topic. Steep kurtosis allows for more items to be ranked indifferently. The flattened distribution 

facilitates more fine-grained discriminations (Dziopa and Ahern 2011; Robbins 2009; Watts and 

Stenner 2012, 80).  

Q-sorting involves ordering a series of statements by the individual level of agreement or 

disagreement according to a specific condition of instruction. The “sorting process of Q 

methodology is driven by feelings – by preferences, likes and dislikes of its participants” (Watts 

and Stenner 2012, 158). The fixed distribution induces holistic response patterns because each 

respondent is evaluating the statement (or other stimuli) relative to each other statement. The 

sorting process requires respondents to make nuanced distinctions based upon shades of 

agreement and disagreement. The ends, or the extremes of the distribution, reveal where personal 

feelings run high. After the Q-sort is complete, participants are then asked to remark on the ends 

of their Q-sort and explain why those statements are the most agreeable and disagreeable from 

their point of view.  

Q factor analysis correlates participants’ individual point of view into subjective 

preference groupings, or shared social perspectives. As stated previously, the quantitative 

component of Q methodology is epistemologically distinct from conventional statistical 

methods. For theoretical and statistical reasons, Q does not require a large number of participants 
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to produce reliable results owing to “finite diversity,” the theory that there is a limited number of 

shared points of view on a given topic (Addams and Proops 2000, 339). Q factor analysis 

measures commonly held viewpoints, or social perspectives, known as factors. In this way, Q is 

used to identify core beliefs on an issue. The participants assign meaning to the statements in the 

Q-sample during the Q-sort. The completed Q-sorts are factor analyzed, significantly loading Q 

scores are merged and the researcher interprets “prototypical” factors (McKeown and Thomas 

1988). The purpose of Q factor analysis is to capture shared “significantly different assemblages 

of claims” (Robbins and Krueger 2000, 369). The researcher does not know a priori how many 

factors will result; the data emerge from the process of factor analysis (e.g., extraction and 

rotation). Typically there are five or fewer factors (Addams and Proops 2000). Occasionally 

there is only one factor, which indicates a high degree of cultural consensus, organizational 

cohesion, or hegemony (Brown 1991/1992).  

Although Q factor analysis can empirically reveal different ways of thought (or thinking 

about a problem), the factors cannot be defined by statistical means alone (e.g., percentage 

explained variance). The final number of factors (i.e., clusters of commonly held views) in a Q 

study is a judgment made by the researcher depending on the issue under investigation (Robbins 

2009). The researcher must consider the full range of possible factors and how to best represent 

the statistical results. Characteristically, a factor in a Q study is defined by two or more people 

because factors measure commonality and represent social perspectives. Nevertheless, outliers 

are not thoughtlessly discarded. Q methodologists can consider factors that are defined by a 

single individual (i.e., an “idiosyncratic” point of view) if their inclusion advances explanation 

and understanding. To illustrate this point Stephen Brown, the leading authority on Q, explains 
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that Einstein was once on a factor all by himself but it is a factor shared by virtually all physicists 

today (Brown 1991/1992).  

Since Q factor analysis correlates participants into subjective preference groupings, or 

factors, it helps to identify different points of view on an issue, relate these viewpoints to the 

points of view of others, and identify patterns of convergence and divergence of viewpoint 

(Eden, et al. 2005). “Each respondent from the survey, moreover, is statistically more or less 

associated with all factors” (Robbins 2009, 4). After performing the correlation and factor 

analysis the researcher usually interviews the respondents who typify certain factors (i.e., 

strongly associated with particular viewpoint). The survey and Q-sort are standardized, however 

the interviews allow participants to elaborate on their point of view, provide reasons for their 

perspective, and evaluate the factor validity as presented by the researcher (Brown 1980; 

1991/1992; Watts and Stenner 2012). In a nutshell, Q Methodology is a data reduction technique 

that is used to identify what the common views are on a specific issue (shared viewpoints) and 

(to a lesser degree) why people hold those views (Brown 1991/1992; Watts and Stenner 2012). 

These findings are not predictive, nor do I aim to generalize. Q cannot determine how many 

people hold these shared perspectives, but additional follow-up traditional public surveys (R-

based) can determine the prevalence of the perspectives in the surveyed communities.  

 

The Current Q Study 

The current study empirically explores subjective opinions about planned potable water reuse in 

the Southwest and synthesizes them into specific social perspectives. Given the specialized topic 

and spatial extent of the study the Q-sort data was collected via online survey and most of the 

interviews took place over the telephone. Previous validation studies demonstrate that computer-
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based Q-sorts are equally reliable and valid as traditional paper methods (Reber et al. 2000). The 

survey was administered using the Partnership Online Evaluation Tool with Q methodology 

(POETQ), which was developed specifically for gathering Q-sort data.12 The online survey was 

piloted in February 2014 with colleagues familiar with water resources management and/or 

online Q surveys.  

 

Concourse 

The concourse aimed to capture the moral and normative dimensions of planned potable water 

recycling by focusing on statements regarding what should be done. The statements included in 

the concourse were selected from the recommendations related to potable water recycling as 

presented in popular media, specialty conferences, academic publications, trade journals, and 

other public forums (e.g., public comments made in open forums or during plant tours). The 

“saturation point” was determined when information became repetitive, which is congruent with 

the principles of qualitative research (Eden et al. 2005). After reaching the saturation point the 80 

statement concourse was sorted thematically, and reworded for clarity. The concourse was 

narrowed down and reduced to 30 subjective statements that reflected the main 

recommendations, ideas, and disputes regarding planned potable reuse. The goal was to provide 

conceptual breath and a balanced Q-sample, one in which any participant would find statements 

that were both agreeable and disagreeable so that all participants can represent their personal 

point of view (Woolley and McGinnis 2000; Watts and Stenner 2012). 

 

                                                 
12 POETQ is not a commercial tool. POETQ is owned and operated by Health Services Management Centre at the 

University of Birmingham. Permission to use POETQ gratis was provided by co-creator Stephen Jeffares.  
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Q-sample composition 

Each of the 30 subjective statements in the Q-sample advocated a position crafted from the 

recommendations regarding the management of potable reuse in the concourse. The Q-sample 

simulated the types of claims that are made by water planners, research scientists, and civically 

engaged citizens when considering the future of planned potable reuse. Table 3 lists the 30 

subjective statements included in the Q-sample. 
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Table 3. Q-Sample statements 

1. Potable reuse is a public issue that needs lots of community debate before any decisions are 

made  

2. We need potable reuse in order to stretch water supplies in times of drought 

3. Public messaging should emphasize that high-quality recycled water is safer than conventional 

water supplies 

4. We are going to drink recycled water one way or another; I believe we should do it through 

engineered systems where we can actively control the process 

5. Residents should have the ultimate say on whether any potable reuse project moves forward or 

is terminated 

6. National standards should be developed specifically for potable reuse  

7. The water utility should determine if and how potable water reuse is pursued 

8. Recycled water should never be intentionally added to the drinking water supply 

9. Water should be judged by its quality not its history 

10. The real issue we need to address is regional population growth, if we do that then we won’t 

need to drink wastewater 

11. We need to be entrepreneurial and create new markets for high-quality recycled water 

12. We need a more sustainable approach that takes into account factors such as energy and 

nutrient recovery, not just water recovery 

13. We need to balance industry enthusiasm with public readiness 

14. Direct potable reuse (i.e., recycling directly to the drinking water distribution system without 

an environmental buffer) should be considered alongside other options 

15. Business groups should be actively involved in decisions regarding the future of potable water 

reuse 

16. Each potable water reuse project is a response to unique local conditions; we should avoid 

making generalizations or general policy recommendations 

17. We need to choose our terminology carefully when describing recycled water 

18. Ideally we'd all have self-contained composting (i.e., waterless) toilets, this would remove 

human waste from urban water infrastructure entirely 

19. We should create a regional water master who can impose limits on water use and solve 

complex and important tasks in a centralized manner 

20. Potable reuse should remain an option of last resort, considered only after all other measures 

have been evaluated and rejected 

21. We need to control migration to the Southwest if we want to prevent a national water crisis 

22. We need the public to help design potable reuse projects, not just accept the proposals 

23. We should modify the Safe Drinking Water Act to ensure appropriate protection for potable 

reuse projects 

24. We should stop flushing toilets with drinking water  

25. Utilities should develop sophisticated communication strategies to gain public support  

26. Local governments should be the leaders on potable reuse 

27. Communities should avoid implementing potable reuse to resolve a wastewater disposal 

problem 

28. We should recycle as much water as possible without adding recycled water to our drinking 

water (i.e., focus on non-potable reuse) 

29. Recycled water should only be used as a replacement for freshwater previously diverted from 

surface or groundwater supplies (i.e., reuse should preserve existing supplies) 

30. Water providers should take a precautionary approach when it comes to potable reuse to avoid 

exposing the public to unnecessary harm 
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P set parameters 

The target population for the survey was people with known interests or connections to potable 

water reuse in the Southwest. All target respondents were associated with potable water 

recycling in some capacity. This included elected and appointed officials, water planners, 

managers and regulators, nongovernmental organization (NGO) staff, water and sewer utility 

district directors, administrators, engineers, operators, citizen advisory board members, activists, 

resource planners, consultants, and research scientists. A number of the surveyed participants 

draw salaries or paychecks from operating, administering, or facilitating water recycling either 

directly or indirectly (as I did for the duration of my EPA funding), relatively few are unpaid 

volunteers. 

The P set was identified through a combination of purposive and snowball driven 

sampling methods. The target respondents were selected to represent a range of academics, 

environmental activists, consultants and water and wastewater districts staff, municipal planners, 

state and federal regulators. This entailed identifying 150 key individuals to recruit from 

academic and policy publications, industry conferences, internet searches, public meetings, and 

media coverage. In order to be eligible for this study target respondents had to, at minimum, 

participate in water planning or recycling in the U.S. Southwest in some form or another, with 

particular attention to Arizona and California. Participation includes people who seek to 

influence design of socio-technical systems for water recycling, people with occupational 

experience, academic interests, or public interests, such as water planners, research scientists, 

and civically engaged citizens. The simplified labels represented in Table 5 do not fully describe 

the responsibilities, interests, or training of the participants (which are defined in greater detail in 

Table 7). In practice these roles are often fluid and overlapping. For example, a number of the 
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consultants are former employees of the water or wastewater utilities (e.g., engineers, strategic 

planners), others are experts in survey research, media relations, or public outreach. Some 

professors act as official or unofficial consultants for industry or non-governmental organizations 

(NGOs), others conduct research funded by the water and wastewater industry. Civically 

engaged citizens and professors also sit on municipal advisory committees as a matter of civic 

service, and so on. In addition, a number of participants indicated broad geographic interests that 

included Arizona, California, Florida, Texas, Singapore, Australia and beyond.  

All but one of the survey participants were invited to participate by email, which included 

a link to the online survey described below. One respondent received an invitation via USPS 

because his email address was not publically available. Invited participants were informed that 

their responses would be kept completely confidential and that the study was funded by the U.S. 

Environmental Protection Agency. Survey participants were not asked to identify other potential 

respondents, however some suggested the inclusion of people whom they thought would be 

interested in the survey. Additional invitations were emailed to individuals recommended by 

survey participants that met the study criteria. Given that Q is a self-referential methodology, I 

also elected to participate in the survey.  

In total 157 individualized invitations to participate in the online survey were sent to the 

target population during the second week of March 2014; the survey officially closed at midnight 

11 April 2014. The P set included all 41 people who completed the online survey within the time 

frame (N=41, including myself). In addition, 23 data validation interviews took place with 

survey respondents between 22 May and 26 June 2014 (n=23; 20 telephone, 3 in-person).  
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Q-sort parameters  

For the survey, planned potable water reuse was defined as the purposeful augmentation of a 

drinking water source with recycled water that has undergone advanced treatment processes. The 

definition of planned potable was intentionally short because all study participants are expected 

to be knowledgeable on the topic. The 30 randomly ordered, subjective statements were sorted 

by participants based on the following specific condition of instruction: What principles should 

govern the future of planned potable reuse? The Q-sorts followed a 7-point semi-normal 

distribution ranging from “more disagreeable” to “more agreeable” as depicted in Figure 4. The 

shallow and flat (i.e., platykurtic) distribution is a reflection of the specialized nature of the topic 

and the knowledge of the study participants, a number of whom were leading experts in their 

field or otherwise passionate about water resources.  

 

 
 

 

Figure 4. Q-sort distribution for planned potable reuse study 
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Administering the Q-sort 

The online survey was designed to be “user friendly” and take between 15 and 45 minutes to 

complete online depending on the participant’s level of interest.13 Instructions were provided 

throughout. Respondents were asked about their own opinions, and they were not expected to 

represent, nor necessarily reflect, the views of their employer, industry, or interest group. The 

first stage of the survey included the introduction and instructions. The second stage asked three 

mandatory questions: job title or description, organizational affiliation(s), project involvement or 

region of interest, and it also provided space for other information (optional). The third stage 

initiated the sorting procedures, which is an iterative process. After the Q-sorts were complete, 

respondents were asked to take a few minutes to explain why they selected the most agreeable 

(two) and most disagreeable (two) statements. The final stage of the survey asked if they would 

consider participating in an interview after the preliminary data analysis.  

Using POETQ I exported the Q-sample (STA file) and the Q-sorts (DAT files) directly to 

PQMethod for analysis.14 As a data reduction technique, Q factor analysis serves to reveal shared 

meaning. The 41 Q-sorts were intercorrelated and factor analyzed using centroid extraction with 

varimax rotation. Centroid extraction is the preferred extraction method of Q methodologists. I 

selected varimax rotation based on examination of initial and rotated factor loadings.15 Factor 

loadings of ± 0.47 or above were significant at the p <0.01 level, significance level was 

calculated following the formula identified in Watts and Stenner (2012).16 The p <0.01 value is 

typical in Q studies; it indicates there is a 99% probability that the arrangement of statements 

                                                 
13 URL: arizona.poetq.com/potablereuse 
14 PQMethod 2.35 (Jan-2014). PQMethod is a basic DOS package designed specifically for Q data analyses created 

by Peter Schmolck. It is free and available online http://schmolck.userweb.mwn.de/qmethod/. 
15 Based on my analyses using both methods of extraction (i.e., by-hand and varimax), the data did not require hand 

rotation. For detailed procedures regarding factor rotation see Watts and Stenner 2012. 
16 P values represent an estimate of the probability that the result has occurred by statistical accident.  

http://schmolck.userweb.mwn.de/qmethod/
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between the factors is statistically significant (i.e., they are different) (Watts and Stenner 2012). 

Factor loadings indicate the extent to which each Q-sort is represented by the composite factor. 

Despite the use of factor loading scores in the analysis, interpretation in Q studies prioritizes 

theoretical over statistical significance McKeown and Thomas 1988).  

Semi-structured interviews were performed after the Q survey was administered and the 

initial data analyses were complete. A total of 23 semi-structured interviews followed the survey 

May 2014–June 2014 to assist in the verification and validation of research findings in the 

concrete context of the Southwest. Participants were informed that the interviews provide an 

opportunity for me to share initial results with respondents and provide respondents the chance to 

elaborate on their personal views about potable reuse. In an increased effort to capture the full 

range of attitudes on potable reuse I interviewed any and all interested respondents, including 

those whose personal point of view was uniquely held (i.e., nonsignificant, statistically unlike the 

others). This represents considerably more post-analysis interviews than is typical in Q studies. 

The majority of the interviews took approximately 30 minutes, however they ranged in length 

from 17 to 90 minutes depending on the interest of the participant.  

 

Limitations of survey   

Ideally, the statements in the concourse should represent “the sum of discourse on the research 

topic” (Eden at al. 2005). For pragmatic purposes, the concourse was limited to advocative 

statements, which Barry and Proops (1999, 340) describe as a type of claim about “something 

that should or should not exist.” I limited the concourse to recommendations about what should 

be done. In this case, the concourse represents the range of recommendation from participants 

currently engaged in potable water reuse planning in the Southwest. Given the non-random 
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nature of the study, there is no claim that the opinions of participants represents the full range of 

opinions with regards to planned potable water recycling. It is also possible that one of the 

unrepresented (i.e., non-significant) respondents has a distinct viewpoint that offers most 

promising solution for addressing the urban water supply challenges that lie ahead. Furthermore, 

the survey is not representative of the opinions of the “lay” public, whose perspectives are 

equally valid but beyond the scope of this dissertation. Although validation studies suggest 

online Q studies are reliable, direct personal contact with survey participants is highly regarded 

and generally preferred by Q methodologists. While not ideal, well planned online data 

collection is considered an acceptable alternative by a number of Q practitioners (Watts and 

Stenner 2012; Davis and Michelle 2011; Gruber 2011; Jeffares and Skelcher 2011).   

 

Relevant experience    

A considerable amount of background knowledge is necessary for abductive methodologies. A 

list of the water reuse-related demonstrations, public tours, site visits, and specialty conferences I 

attended is included in Table 3. For example, touring West Basin’s Edward C. Little Water 

Recycling Facility, as depicted in Figure 5. The ancillary site visits were used to strengthen the 

background knowledge that is required for abductive methodologies. My background knowledge 

also includes employment as a graduate research assistant and associate on a projects funded by 

the WateReuse Research Foundation (Akhter et al. 2010; Browning-Aiken et al. 2011; Scott, et 

al. 2011) and the National Science Foundation (Scott et al. 2012; Ormerod 2012). Both projects 

were multidisciplinary, collaborative projects between academics and various water officials 

from the City of Tucson, Pima County, State of Arizona, and the federal government. Additional 

related experience includes my undergraduate, masters, and doctoral dissertation research in 
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California, Arizona, and Australia (Ormerod and Scott 2013; Meehan et al. 2013). I performed a 

number of preliminary interviews in preparation, which took place in-person, over the telephone, 

or video call via Skype. I completed 15 semi-structured interviews in Australia, June 2013–July 

2014. In the U.S. the interviews were informal on-the-spot conversations (e.g., during specialty 

conferences or plant tours). In total, approximately 30 respondents were interviewed in the U.S. 

February 2013–March 2014.  
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Table 4. List of water reuse demonstrations, tours, site visits, and specialty conferences 

  

DEMONSTRATIONS, PUBLIC TOURS, and SITE VISITS  

San Diego’s Water Purification Demonstration Project. Guided tour, July 22, 2014 

West Basin’s Edward C. Little Water Recycling Facility. Guided tour, July 12, 2014 

Milagro Co-housing Community Demonstration [Tucson, AZ]. Guided tour, July 2, 2014 

Pima County’s Agua Nueva Plant Water Reclamation Facility. Guided tour, Nov. 1, 2013 

Orange County Water District’s Groundwater Adventure Tour (includes GWRS, Recharge 

Facilities in Anaheim, Santa Ana River, and Prado Wetlands in Riverside County). Guided 

tour, Oct. 24, 2013  

Santee Lakes Recreation Preserve. Self-guided tour, Sept. 4, 2013 

Sierra Vista’s Environmental Operations Park. Self-guided tour, Feb. 10, 2013 

Tucson’s Sweetwater Wetlands. Self-guided tour, Oct. 3, 2011 

Global Water [Maricopa, AZ]. Guided tour, May 28 2009 

Nogales [AZ] International Wastewater Treatment Plant. Guided tour, March 17, 2008 

Gold Bar Wastewater Treatment Plant [Edmonton, AB, Canada]. Guided tour, May 15, 2008.  

SPECIALTY CONFERENCES and WORKSHOPS 

National Water Research Institute/National Science Foundation. Direct Potable Reuse 

Workshop. Fountain Valley, CA. Feb. 25, 2014 [invited speaker] 

WateReuse 2013 Direct Potable Reuse Specialty Conference. Newport Beach, CA. Nov. 7-8, 

2013 [attendee] 

EPA Water Reuse Guidelines Update Workshop I. Savannah, GA. Nov. 18, 2010 [invited 

participant] 

WateReuse Annual Water Reuse and Desalination Conference. Tampa, FL. May 24-25, 2010 

[speaker] 

WateReuse Foundation and International Water Association. Potable Reuse for Water Supply 

Sustainability Conference. Long Beach, CA. Nov. 16-19, 2008 [attendee] 

University of Arizona Water Sustainability Program and Arizona Cooperative Extension. 

Purple Pipes: Promises and Precautions for Water Reuse. Maricopa, AZ. April 16, 2008 

[attendee] 
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Figure 5. Tourists of the Edward C. Little Water Recycling Facility. Photo by author, July 2014 
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CHAPTER 5: POLITICAL GEOGRAPHY OF PLANNED POTABLE WATER RECYCLING 

IN THE SOUTHWEST  

To interrogate how science, law, and technology interact and adapt to changing social values and 

needs in relation to urban water and wastewater infrastructure this study uses Q methodology to 

examine the subjective preferences of those who participate in the planning or management of 

recycled water. As previously described, the participants include people with occupational 

experience (e.g., public officials, consultants), academic interests (e.g., professors, researchers), 

or public interests (e.g., concerned citizens). The results and analyses explores in part how the 

subjective “common sense” of “the public” and “experts” are linked to the political geographies 

of potable water recycling practices. The factors are characteristic of the narratives of those who 

participate in the planning and operation of urban water systems in the Southwest. 

The study includes all participants who performed a Q-sort online using POETQ. A total 

of 41 Q-sorts (including my own) were completed in POETQ (N=41), which falls within the 

standard range of 40-60 participants for a Q study (Dziopa and Ahern 2011). In addition, 23 

people accepted the invitation to be interviewed after the initial data analyses (n=23). The study 

participants play various roles in potable water reuse planning, which are simplified based on the 

information provided in the survey and listed in Table 5. To validate these results, all 

interviewed participants were read short descriptions of the two factors identified in this research 

(roughly 200 words each) and my abridged interpretation of these results (roughly 150 words). 

All of the interviewed respondents who were significantly associated with either one of the two 

factors described affirmed the characterizations that follow (n=19, interviewed respondents who 

were not associated with one of the two factors described were not asked to validate the 

characterizations of the factors).  
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Table 5. Study participants (P set characteristics)   

Role  Survey  Interview 

Professor/Instructor  9 6 

Consultant (technical and nontechnical)  7 5 

Regulation/Compliance (local, state, and federal) 6 3 

Environmental NGO (volunteer and staff)  5 4 

Communications Manager/Public Information Officer 3 1 

Engineer  3 1 

Water Utility, Director 2 1 

Water Utility, Management  2 0 

Wastewater Utility, Planner  1 1 

Concerned citizen (unaffiliated) 1 1 

Business/Development 1 0 

Researcher/Graduate student 1 n/a 

Total 41 23 

 

 

As active contributors in recycled water planning and policy professional and personal 

relationships exist between study participants, many of whom referenced another’s work or 

projects during interviews. A number of study participants are leaders in their field, and/or 

employees, affiliates, or members of a number of professional associations, including: 

WateReuse Research Foundation, American Water Works Association, National Association of 

Clean Water Agencies, Water Environment Federation, Water Environment Research 

Foundation, California Water Environment Association, chapters of the WateReuse Association, 

and other organizations that operate in the interests of the water and wastewater industry at the 

local, state, national, and international levels. The participants associated with environmentally-

oriented NGOs in California are primarily concerned with protecting fresh and coastal water 

resources, or opposed to desalination; in Arizona these organizations have interests in 

conservation of natural resources (e.g., birds, mountains, watersheds) especially, but not 

exclusively, in the Sonoran Desert region.  
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Q factor analysis is a data reduction technique that can provide rich descriptions, or 

generalizations, of common views. The factors represent shared views or, more precisely, 

statistically significant generalizations of key viewpoints that are commonly held by study 

participants (Watts and Stenner 2012). I did not have any theoretical preconceptions regarding 

the number of factors that would result. Following Brown (1980), factor extraction began with 

seven factors and continued down to two factors before selecting the best factor solution, which 

was based on: (1) Q-sorts with single factor loadings scores of ± 0.47 or above (i.e., no 

confounding), (2) limiting the number of Q-sorts that loaded on more than one factor (i.e., 

confounding), and (3) limiting Q-sorts that did not load on a factor (i.e., non-significant) (Watts 

and Stenner 2012). In total, 35 of the 41 Q-sorts loaded significantly on either one of two factors 

without no confounding. The remaining six Q-sorts were non-significant, meaning they had a 

point of view that did not statistically share characteristics with anyone else in the group. The 

two prominent factors provide the basis for the interpretation to follow, which together explain 

48% of the study variance. Typically, total explained variance of 35-40% or greater is considered 

a sound solution in Q studies. After initial data analyses were complete a majority of the 

participants were interviewed in order to validate the data analysis and solicit participant 

feedback (n=23). 

 

Comparison of views  

In this study I used Q to explore contextuality and qualitative differences between shared, taken 

for granted viewpoints. Factor 1 is best described as a modern industrial point of view, which I 

labeled neosanitarian. The neosanitarians are proponents of technical, and hierarchical solutions. 

Factor 2 is best described as an ecological point of view, which I termed ecosanitarian. The 
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ecosanitarians support radically reconstructing our sanitary common sense, rather than adapting 

to it. Ecosanitarians are not opposed to potable reuse, nor is the view from this perspective 

directly opposed to the neosanitarians. Despite their seeming mismatch there are statistically 

significant points of consensus between the two. For example, both acknowledge that recycled 

water is destined to be drinking water, and both perspectives would like to see more 

“sustainable” long-term solutions. 

Factors presented here, and the typologies they represent, are characteristic of the current 

planning discourse surrounding potable reuse in the Southwest. The analyses demonstrate there 

are at least two competing perspectives when it comes to the principles that should govern 

planned potable reuse. These shared ways of thinking pivot on common sense ideas about the 

appropriate technology, which, in turn, convey fundamentally different visions of ideal society. 

Both factors (i.e., common views) accept potable reuse as a workable solution yet there are deep 

divisions between the two regarding the appropriate scale of technology, the proper level of 

public participation, and the root cause of water scarcity. Similarly, while there is wide-spread 

agreement on certain ends (e.g., sustainability, potable reuse), there is serious disagreement 

about the means to getting there (e.g., appropriate technology, level of public participation). 

 

Factor 1: Neosanitarian 

The Factor 1 perspective is shown in the factor array in Figure 6, which is a representation of the 

generalized point of view that I have termed Neosanitarian. The factor array in Figure 6 is 

illustrative of the holistic method of Q data collection and analysis, revealing shades of relative 

agreement and disagreement. In Figure 6 the defining statements, which are the statistically 

significant points of contention between the neosanitarian perspective and the other point of 
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view, are indicated in bold. Factor 1 has an eigenvalue of 17.74 and explains 43% of the study 

variance. Thirty-two participants are significantly associated with this factor. They include water 

and wastewater utility directors, planners, hydrologists, engineers, public information officers, 

industry consultants, professors, compliance mangers, NGO staff, and more.
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Figure 6. Factor array for Factor 1 neosanitarians (distinguishing statements in bold) 
Agree least 

-3 

 

-2 

 

-1 

Neutral 

0 

 

+1 

 

+2 

Agree most 

+3 

[8] Recycled water should 

never be intentionally added to 

the drinking water supply  

[10] The real issue we need 

to address is regional 

population growth, if we do 

that then we won’t need to 

drink wastewater  

[7] The water utility should 

determine if and how 

potable water reuse is 

pursued 

[24] We should stop flushing 

toilets with drinking water 

[2] We need potable reuse in 

order to stretch water 

supplies in times of drought 

[4] We are going to drink 

recycled water one way or 

another; I believe we should 

do it through engineered 

systems where we can actively 

control the process 

[14] Direct potable reuse 

(i.e., recycling directly to the 

drinking water distribution 

system without an 

environmental buffer) 

should be considered 

alongside other options 

[20] Potable reuse should 

remain an option of last resort, 

considered only after all other 

measures have been evaluated 

and rejected 

[18] Ideally we'd all have 

self-contained composting 

(i.e., waterless) toilets, this 

would remove human waste 

from urban water 

infrastructure entirely  

[22] We need the public to 

help design potable reuse 

projects, not just accept the 

proposals 

[13] We need to balance 

industry enthusiasm with 

public readiness 

[16] Each potable water 

reuse project is a response to 

unique local conditions; we 

should avoid making 

generalizations or general 

policy recommendations 

[12] We need a more 

sustainable approach that takes 

into account factors such as 

energy and nutrient recovery, 

not just water recovery 

[9] Water should be judged 

by its quality not its history 

 [21] We need to control 

migration to the Southwest if 

we want to prevent a 

national water crisis 

[5] Residents should have the 

ultimate say on whether any 

potable reuse project moves 

forward or is terminated 

[23] We should modify the 

Safe Drinking Water Act to 

ensure appropriate protection 

for potable reuse projects 

[11] We need to be 

entrepreneurial and create 

new markets for high-

quality recycled water 

[17] We need to choose our 

terminology carefully when 

describing recycled water 

 

 [28] We should recycle as 

much water as possible 

without adding recycled 

water to our drinking water 
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[29] Recycled water should 
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  [19] We should create a 

regional water master who can 

impose limits on water use 

and solve complex and 
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[1] Potable reuse is a public 
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  [27] Communities should 

avoid implementing potable 

reuse to resolve a wastewater 

disposal problem 

[3] Public messaging should 

emphasize that high-quality 

recycled water is safer than 

conventional water supplies 

[6] National standards should 

be developed specifically for 

potable reuse 
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The neosanitarian point of view strongly believes that direct reuse (i.e., recycling directly 

to the drinking water distribution system without an environmental buffer) should be considered 

alongside other water management options (14: +3)17 and that water should be judged by its 

quality not its history (9: +3), the latter being the “sage words” of Namibian DPR pioneer Louis 

van Vuuren (Jiménez and Asano 2008, 453), who is often quoted by proponents (du Pisani 

2006). As stated by one neosanitarian (R6):  

Just because the label says the water comes from a natural spring in some exotic 

land doesn’t mean a bird hasn’t pooped in it or a bug hasn’t died in it at some point. 

All water has stuff in it, good or bad. I’m happy knowing that all the bad stuff has 

been removed using the highest standards possible and best technologies. The 

quality is important. Or stated another way, I don’t care if my brain surgeon grew 

up in a war-torn third world country with massive pollution and a high murder rate. 

If he’s the best surgeon there is, with extensive training and qualifications, I’ll trust 

him with my life. Same with my water. 

Neosanitarians are trusting of treatment technology and of water quality science (4: +2) and are 

steadfast in their belief that recycled water should be viewed as sustainable water resource. They 

firmly disagree with the statement that recycled water should never be intentionally added to the 

drinking water supply (8: -3). In 1998 the NRC recommended that although a viable source, 

“indirect potable reuse is an option of last resort” (NRC 1998, 3); neosanitarians strongly 

disagree with that recommendation today (20: -3), reflecting a consensus similar to the most 

recent NRC report, which states that “potable reuse of highly treated reclaimed water is worthy 

of consideration, if adequate protection is engineered within the system” (NRC 2012, 4). 

Neosanitarians would prefer to focus attention on potable over non-potable reuse (28: -2) 

based largely on the fact that a single distribution system is more affordable and more efficient 

than dual systems. For them, the most efficient way to increase the amount of recycled water 

                                                 
17 The first number is the randomly assigned number attached to the statements in the Q-sample (identified in Table 

2), the second indicates the rank of the statement in the factor arrays and data tables below.  
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consumed is to deliver it through the least amount of pipe. They also prefer water recycling that 

aims to expand water supplies, rather than preserve existing supplies (29:-1). Neosanitarians 

generally agree that potable reuse can stretch water supplies in times of drought (2: +1). In the 

words of one respondent, “[r]euse provides a means to reinforce supplies that are vulnerable to 

shortage as well as additional supplies that will be needed to meet future demand” (R14).  

Neosanitarians do not believe regional population growth is the real issue (10: -2), nor do 

they think that controlling migration to the Southwest could prevent a water crisis (21: -2). 

Qualitative responses suggest neosanitarians find the idea of controlled growth to be unrealistic, 

unnecessary, or “antithetical” to the American way of life. Nevertheless, as mentioned 

previously, the same statements mean different things to different people. Even though 

neosanitarians agree on the primary recommendation (i.e., distinguishing statement, see Table 6), 

there is a range of agreement within the simplified factor. For example, some neosanitarians felt 

that population growth “wasn’t even a real part of the problem” (R6), while others felt you 

cannot control population (R7; R33; R13). Some suggested that, “[u]nder a supply and demand 

economy, creative alternatives will appear...” (R3); arguing that simple “economics and locations 

where people would like to live should drive where people migrate” (R40), while neosanitarians 

commented that “population growth is controlled by local governments” (R3), or that “land use 

is a more direct way to restrict growth in the area” (R19). Those in the business of development 

argue that, “[g]rowth alone is not the problem. Agricultural usage of limited water supplies 

consumes far more water than potable water for residential growth” (R4). 

To bolster public acceptance, neosanitarians think utilities should develop sophisticated 

communication strategies (25: +2) and carefully choose the terminology used to describe 

recycled water (17: +2). Neosanitarians remain relatively uncomfortable with the public having 
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an active role in designing potable reuse projects (22:-1); nor do they feel strongly that potable 

reuse is an issue that needs community debate before decisions are made (1:0). Neosanitarians at 

all scales of water management recognize communication is critical to project success (R7, R17). 

In the words of one respondent (R13):  

[p]ublic acceptance of water re-use, in any form, is more a matter of perception 

than factual detail. Careful consideration to the psychology of risk perception, 

rather than engineering scientific details, must be prioritized in building public 

acceptance.  

For a number proponents, terminology is also key, in order “[t]o avoid misunderstanding or 

misinterpretation of what we are trying to say about recycled water” (R25). Neosanitarians 

consider effective communication an integral part of the governance of recycled water, however 

they disagree on whether public messaging should emphasize that high-quality recycled water is 

safer than conventional water supplies. Some neosanitarians plainly believe it is a “factual 

statement and one that needs to become part of collective understanding” (R22) given that “lack 

of knowledge in this case hinders acceptance. This is a fact” (R15). The reverse is true for others, 

who claim “it is not safer than conventional water supplies and emphasizing the difference 

creates the illusion that conventional waters are not safe” (R34), which “could undermine the 

acceptability of high quality existing drinking water supplies” (R25). 

Neosanitarians worry about the implications of a bottom-up approach to management 

(R19), suggesting that “we can’t expect personal responsibility over the long term. The human 

psyche doesn’t work that way” (R36). As a result, neosanitarians are very troubled by the 

thought of self-contained composting toilets (18: -2, interviews). In interviews neosanitarians 

suggest that composting toilets are impractical, infeasible, or unworkable from a management 

perspective. A number of neosanitarians firmly believe that, “[i]ndividuals should never be in 

charge of their own waste” … given that “we can’t get people to properly manage their septic 



132 

 

system” (R23), or “operate their swimming pool filter/treatment systems properly, or even 

change out the heater/air conditioning filters regularly” (R41).  

Rather than question the capacity of urban residents to operate the composting toilets 

correctly, some neosanitarians suggest that it is the city that cannot adapt, believing it is too 

densely concentrated to sustain composting toilets. Neosanitarians do not support fundamental 

changes to water use and supply within the household (interviews). Some neosanitarians noted 

the potential conflict between composting toilets and recycled water resources, given that “we 

have developed uses for the treated wastewater” (R33). In the words of one respondent, 

composting toilets are “a bad idea for urban areas that are already served by sewers, especially 

urban areas in Arizona where a great deal of treated wastewater is already reused” (R41). 

Composting toilets can potentially disrupt the recycled water supply by eliminating a significant 

percentage of the wastewater produced in the act of flushing. 

Neosanitarians favor creating new markets for recycled water (11: +1) and active 

participation from business groups (15: +1). They do not favor the water utility determining how 

potable water recycling is pursued (7:-1). Although, relative to other option, neosanitarians favor 

national standards developed specifically for potable reuse (6:+1) and feel that each project is a 

response to unique local conditions and, therefore, we should avoid making generalizations or 

general policy recommendations. The neosanitarian perspective considers new markets a 

particularly creative and imaginative approach to “make sure the product is priced appropriately” 

(R14) and “properly valued” (R26, R10, R29).  

In sum, the neosanitarian view agrees that planned potable reuse is a technically safe and 

feasible way to expand municipal water supplies. Survey results suggest that although individual 

neosanitarians may disagree about specific issues, they agree with the top-down, mechanical 
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approach to governing the future of planned potable water recycling. Neosanitarians actively 

work to shape, manage, and maintain the current system. Their perspective is not likely to 

represent the general point of view. Nevertheless, it does not dismiss their significance, 

relevance, importance, or reliability, even if the neosanitarian point of view is not widely held. 

Pragmatism, feasibility, costs, and comfort and familiarity with water recycling are a number of 

reasons given for having this point-of-view. 

 

Factor 2: Ecosanitarian 

Ecosanitarians have broad environmental-social interests that reach well beyond water supply. 

Compared to the neosanitarian perspective, this view is more sympathetic to radical alternatives 

to the sanitary status quo.  Three participants are significantly associated with factor 2, all of 

whom live in southern Arizona. As described in Chapter 4, what is important in Q studies is the 

meaning of the factors, not the number of people who hold that point of view. The ecosanitarian 

perspective is illustrated in the factor array in Figure 7, which is a representation of the 

generalized point of view. The defining statements, which are the statistically significant points 

of contention between the ecosanitarian perspective and the neosanitarian point of view, are 

indicated in bold in the factor array in Figure 7. Factor 2 has an eigenvalue of 2.13 and explains 

5% of the study variance.
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Figure 7. Factor array for Factor 2 ecosanitarians (distinguishing statements in bold) 
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[15] Business groups should 

be actively involved in 

decisions regarding the 

future of potable water reuse 

[8] Recycled water should 

never be intentionally added to 

the drinking water supply  

[3] Public messaging should 

emphasize that high-quality 

recycled water is safer than 

conventional water supplies 

[28] We should recycle as 

much water as possible 

without adding recycled 

water to our drinking water 

(i.e., focus on non-potable 

reuse) 

[22] We need the public to 

help design potable reuse 

projects, not just accept the 

proposals 

[24] We should stop flushing 

toilets with drinking water 

[18] Ideally we'd all have 

self-contained composting 

(i.e., waterless) toilets, this 

would remove human waste 

from urban water 

infrastructure entirely 

[7] The water utility should 

determine if and how 

potable water reuse is 

pursued 

[20] Potable reuse should 

remain an option of last resort, 

considered only after all other 

measures have been evaluated 

and rejected 

[23] We should modify the 

Safe Drinking Water Act to 

ensure appropriate protection 

for potable reuse projects 

[9] Water should be judged 

by its quality not its history 

[10] The real issue we need 

to address is regional 

population growth, if we do 

that then we won’t need to 

drink wastewater 

[6] National standards 

should be developed 

specifically for potable reuse 

[1] Potable reuse is a public 

issue that needs lots of 

community debate before 

any decisions are made 

 [14] Direct potable reuse 

(i.e., recycling directly to the 

drinking water distribution 

system without an 

environmental buffer) 

should be considered 

alongside other options 

[16] Each potable water 

reuse project is a response to 

unique local conditions; we 

should avoid making 

generalizations or general 

policy recommendations 

[2] We need potable reuse in 

order to stretch water 

supplies in times of drought 

[21] We need to control 

migration to the Southwest if 

we want to prevent a 

national water crisis 

[12] We need a more 

sustainable approach that takes 

into account factors such as 

energy and nutrient recovery, 

not just water recovery 

 

 [11] We need to be 

entrepreneurial and create 

new markets for high-

quality recycled water 

[5] Residents should have the 

ultimate say on whether any 

potable reuse project moves 

forward or is terminated 

[30] Water providers should 

take a precautionary approach 

when it comes to potable reuse 

to avoid exposing the public to 

unnecessary harm 

[17] We need to choose our 

terminology carefully when 

describing recycled water 

[4] We are going to drink 

recycled water one way or 

another; I believe we should 

do it through engineered 

systems where we can actively 

control the process 

 

  [27] Communities should 

avoid implementing potable 

reuse to resolve a wastewater 

disposal problem 

[13] We need to balance 

industry enthusiasm with 

public readiness 

[26] Local governments 

should be the leaders on 

potable reuse 

  

  [25] Utilities should develop 

sophisticated 

communication strategies to 

gain public support 

[19] We should create a 

regional water master who can 

impose limits on water use and 

solve complex and important 

tasks in a centralized manner 

[29] Recycled water should 

only be used as a 

replacement for freshwater 

previously diverted from 

surface or groundwater 

supplies (i.e., reuse should 

preserve existing supplies) 
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Ecosanitarians strongly believe that ideally we’d all have self-contained composting (i.e., 

waterless) toilets that would remove human waste from urban water infrastructure entirely (18: 

+3), suggesting that “[r]educing the use of materials, and recycling materials we use, is the most 

sustainable way to live. This provides nutrients for plant growth, and eliminates water use” 

(R28). Ecosanitarians also generally agree that flush toilets are a waste of high-quality drinking 

water (24: +2).  

Ecosanitarians are accepting of potable water recycling (4: +2 and 20: -2) and do not feel 

we should focus on non-potable reuse (28:0). However, ecosanitarians draw the line at direct 

potable reuse (14:-2). As stated by one ecosanitarian, “If things are so desperate that we are 

reusing directly, then we are in more trouble than we realize with our population” (R30). Unlike 

neosanitarians, ecosanitarians are more accepting of water recycling projects that preserve, rather 

than expand, existing water resources (29: +1). Ecosanitarians do not necessarily believe that we 

need potable water recycling projects to stretch water supplies in times of drought (2: 0). 

In terms of management, ecosanitarians strongly agree that potable reuse is a public issue 

that needs lots of community debate before any decisions are made (1: +3). Ecosanitarians also 

firmly believe that the water utilities should not determine if and how potable reuse is pursued 

(7: -3). One ecosanitarian claimed to have “a personal distrust of large scale utilities and a belief 

that there needs to be significant community engagement” (R28). Another was more 

sympathetic, suggesting “[i]t’s not that water utilities shouldn’t determine. Rather, they alone 

should not have sole authority without setting in place strong measures for public participation in 

tandem, perhaps, with regulatory agencies–watch dogs” (R24). They do not think that it is 

important that utilities develop sophisticated communication strategies to gain public support 
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(25:-1); however, they agree it is important to choose our terminology carefully when describing 

recycled water (17: +1).  

Ecosanitarians support the public having an active role in designing potable water 

projects (22: +1), however they feel very strongly that business groups should not be actively 

involved in decisions regarding potable reuse (15: -3). One ecosanitarian suggested,  

Business groups, especially the growth industries, will want to maximize revenues, 

typically short term revenues, with little thought for our long term community well-

being. The small community-based businesses will typically have less say than 

larger companies with less stake in the future of our communities (R30).  

Another similarly stated, “I don't believe that business has the best interest of the general public 

at heart. Business has a goal of making money for shareholders. When business reforms to serve 

for the public good I will reassess my answer” (R28). Another ecosanitarian was much more 

inclusive, suggesting that “business is not evil, and neither are engineers. We need to respect all 

opinions, and vice versa, they shouldn’t be opposed to us. We need to work together to move 

forward. We need a green economy, green jobs, and environmental justice – there is lots of hope 

in that” (R24).  

Ecosanitarians support the development of national standards specific to potable reuse (6: 

+2), but not general policy recommendations (16: -1), or modifying the Safe Drinking Water Act 

(23: -1). As stated by one respondent (24):  

I agree with … experts calling for national water reform; this should include 

standards about potable reuse …We should adopt the precautionary principles, 

enforced by national laws and corresponding regulatory processes… given the 

complexity of water-related science(s) and decision-making processes, we need 

strong laws – a moral north; water bill of rights– as a guide. 
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Ecosanitarians are comfortable, even welcoming, of federal participation in planned potable 

recycling, as opposed to neosanitarians who are generally less interested executive, legislative, or 

regulatory intervention.  

Compared to neosanitarians, ecosanitarians are quite concerned about the impact of 

population growth in the Southwest (21: +1). Ecosanitarians generally agree that regional growth 

is the real issue we need to address, believing that if we controlled growth we would not need to 

drink wastewater (10: +1). As stated by one ecosanitarian, “[w]ithout population planning the 

crisis is simply moved down the road. Existing residents will end up paying for the profits of the 

growth industries” (R30). Another argued, “[s]ince we live in a drying desert, and there are so 

many people, reusing our water will be critical, especially if we want to maintain some water for 

wildlife. It may also regulate human population recruitment” (R24).  

Ecosanitarians are very active community members who care deeply about the local 

environment, and who promote the good of the group over the individual interests, and whose 

ideals extend beyond their immediate community and humankind (interviews). Ecosanitarians 

may disagree about specific recommendations, but they generally favor a bottom-up approach to 

governance and a more ecological approach to governing the future of urban water resources. 

Reasons given for having this point-of-view are long-term community well-being and interest in 

a more sustainable use of all natural resources. Their perspective may not represent the “lay” or 

“general” point of view, given the results of previous studies indicated in Chapter 1. 

Nevertheless, it does not dismiss their significance, relevance, importance, or reliability, even if 

the ecosanitarian point of view is not widely held. 
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Nonsignificant outliers  

Conventionally, at least two Q-sorts (i.e., participants) must load on a factor in order to represent 

a social perspective. Factors with one Q-sort, or Q-sorts that do not load on any factor, are 

considered idiosyncratic and unless theoretically important (see Chapter 4), are not included as 

factors on their own (Dziopa and Ahern 2011; Watts and Stenner 2012). It is possible for 

participants’ Q-sorts to load statistically on more than one study factor (i.e., confounding), which 

would indicate mixed feelings; however, there was no confounding in this study. Here, six 

respondents were statistically non-significant. These idiosyncratic responses included myself, 

two university professors, one unaffiliated public citizen, and one person affiliated with an 

environmental NGO in northern California. This signals that there is likely greater diversity of 

opinion than represented in this P set and Q-sample (surveyed), which was limited to 

stakeholders with current awareness and participation in planned potable reuse in the Southwest; 

the concourse was equally limited to a set of primary recommendations of those engaged in the 

reuse debate.  

As the statistically non-significant responses indicate, the survey does not represent all 

possible views (i.e., conceptions of the world), only those shared in common by the participant 

group. Interviews with survey participants who did not load on either factor (R16, R31, R35) 

revealed affinity for ecosanitarian point of view and a more scaled-back, grassroots approach to 

planning; whereas during interviews with neosanitarians only one respondent was personally 

sympathetic to the ecosanitarians’ perspective (R21). One interviewed non-significant 

respondent identified with neosanitarian perspective, claiming “it is easier to do potable because 

you do not have to reinvent the wheel” (R32). More often, non-significant respondents felt their 
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views were more similar to the ecosanitarian perspective. One non-significant respondent from 

northern California claimed to be a “greywater user that has to scrutinize my detergent for 

chemicals.” Like ecosanitarians, he believed that “we are living beyond our means” and that 

continued investment in large-scale technologies will have the effect of reducing funds for a 

“more sustainable low-tech future” (R16). Another non-significant respondent in southern 

Arizona lives completely off the water grid. His home has a gravity fed rainwater harvesting 

system that provides 100% of his drinking water, and all other indoor uses, as well as water for 

his outdoor garden. Since his system relies on microfiltration, activated carbon, and reverse 

osmosis, he suggested that it is not an issue of high-tech versus low-tech solutions; rather, it is an 

issue of appropriate technology for a given situation. Like ecosanitarians, he is worried about the 

effects of population growth (R31). Another non-significant respondent said that she was 

similarly “skeptical of the state engineering approach”… and the “unlimited supply for unlimited 

growth” method of water management (R35).  

 

Distinguishing Statements 

The distinguishing statements define the factor. They indicate disagreement – specifically, 

statements that any one factor ranks in a significantly different way than all others (Watts and 

Stenner 2012). In this case, the distinguishing statements represent the statistically significant 

points of contention between the neosanitarian and ecosanitarian perspectives. The statements 

that are in bold in the factor arrays in Figures 6 and 7 above, are listed from most to least 

contentious in Table 6 below.  
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Table 6. Distinguishing statements* 

Statements  

Factor 

arrays 

F1 F2 

18.  Ideally we'd all have self-contained composting (i.e., waterless) toilets, 

this would remove human waste from urban water infrastructure entirely 

-2 

 

+3 

 

14.  Direct potable reuse (i.e., recycling directly to the drinking water 

distribution system without an environmental buffer) should be 

considered alongside other options 

+3 -2 

15.  Business groups should be actively involved in decisions regarding the 

future of potable water reuse 
+1 -3 

10.  The real issue we need to address is regional population growth, if we do 

that then we won’t need to drink wastewater 
-2 +1 

 7.   The water utility should determine if and how potable water reuse is 

pursued 
-1 -3 

21.  We need to control migration to the Southwest if we want to prevent a 

national water crisis 
-2 +1 

 1.   Potable reuse is a public issue that needs lots of community debate before 

any decisions are made  
0 +3 

25.  Utilities should develop sophisticated communication strategies to gain 

public support  
+2 -1 

 9.   Water should be judged by its quality not its history +3 0 

22.  We need the public to help design potable reuse projects, not just accept 

the proposals 
-1 +1 

11.  We need to be entrepreneurial and create new markets for high-quality 

recycled water 
+1 -2 

16.  Each potable water reuse project is a response to unique local conditions; 

we should avoid making generalizations or general policy 

recommendations 

+1 -1 

28.  We should recycle as much water as possible without adding recycled 

water to our drinking water (i.e., focus on non-potable reuse) 
-2 0 

24.  We should stop flushing toilets with drinking water 0 +2 

29.  Recycled water should only be used as a replacement for freshwater 

previously diverted from surface or groundwater supplies (i.e., reuse 

should preserve existing supplies) 

-1 +1 

6.     National standards should be developed specifically for potable reuse  +1 +2 

2.    We need potable reuse in order to stretch water supplies in times of 

drought 
+1 0 

17.  We need to choose our terminology carefully when describing recycled 

water 
+2 +1 

*All listed statements are significant at p <0.01 level, ranked by variance in factor Z-score, 

greatest to least (data not shown).  
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Factor loading scores 

The factors represent different ways of thought, the factor loading scores are correlations that 

indicate a participants’ relative level of agreement with that simplified viewpoint (Watts and 

Stenner 2012). In other words, factor loadings define how closely an individual point of view 

approximates the generalization represented by the factor arrays illustrated in Figures 6 and 7 

above. Since there is always a range of agreement (i.e. not total agreement) with the factor, the 

factor loadings listed in Table 7 aim to capture this level of agreement.  

Higher scores indicate more agreement with the factor viewpoint. In addition to ranked 

factor loadings, Table 7 provides simplified job descriptions (de-identified to protect 

confidentiality) and indicates which surveyed participants took part in the post-analysis 

interviews. All interviewed neosanitarians and ecosanitarians were asked to indicate their level 

of agreement with my characterization of the simplified factors and my interpretation of the 

statistical results (discussed below). The neosanitarian level of agreement ranged from an 

unqualified “yes” (R7: 0.87), to a tempered “yes, generally speaking” (R18: 0.78), or “pretty 

close” (R11: 0.70) to a “simplification is as good as anyone’s” (R3: 0.60), or the slightly more 

moderated, “gross simplification that I can agree with” (R13: 0.59). The interviewed 

ecosanitarians’ also agreed with my characterization of the simplified factors, reporting “yes” 

(R24: 0.47) and “I think it is dead on” (R30: 0.54). Factor loadings also signal the degree to 

which the non-significant participants align with each simplified factor.  
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Table 7. Factor loadings of all Q-sorts, factor defining Q-sorts indicated in bold (e.g., R6 is 

associated with Factor 1; R30 is associated with Factor 2).* 

Q-sorter ID# Factor 1 Factor 2 Job title or description  Interview 

R6 0.87 -0.04 Communications Manager no 

R7 0.87 -0.13 Communications Manager yes 

R41 0.86 0.15 Hydrologist no 

R12 0.84 0.08 Professor no 

R37 0.83 0.03 Consultant, communications  no 

R5 0.80 0.15 Compliance/Regulation, local  no 

R4 0.78 -0.13 Business Development no 

R9 0.78 0.33 Consultant, communications no 

R18 0.78 -0.10 Consultant, communications yes 

R14 0.77 -0.16 Consultant, planning yes 

R17 0.77 -0.27 Water Utility, Director/Manager  no 

R34 0.75 -0.17 Project Manager no 

R29 0.74 -0.14 Public Information Officer no 

R27 0.73 0.01 Professor yes 

R1 0.72 -0.08 Engineer no 

R10 0.72 0.10 Water Utility, Director/Manager no 

R25 0.72 -0.25 Compliance/Regulation, federal  no 

R23 0.71 0.17 Professor yes 

R26 0.71 -0.17 Compliance/Regulation, state  yes 

R11 0.70 -0.13 Professor yes 

R15 0.70 0.22 University Instructor yes 

R22 0.69 0.18 Consultant, technical yes 

R19 0.68 -0.09 Compliance/Regulation, state  yes 

R20 0.68 -0.03 NGO, California-based  yes 

R40 0.68 -0.20 Engineer  no 

R33 0.67 0.10 Professor no 

R21 0.62 0.15 Planner yes 

R39 0.62 0.36 Consultant, communications  yes 

R3 0.60 -0.19 Water Utility, Director/Manager yes 

R13 0.59 0.24 University Instructor yes 

R8 0.58 0.14 Engineer yes 

R36 0.58 0.02 Consultant, technical  yes 

R30 -0.26 0.54 NGO, Arizona-based yes 

R28 0.43 0.48 NGO, Arizona-based no 

R24 0.09 0.47 NGO, Arizona-based yes 

R16 0.25 0.46 NGO, California-based yes 
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Q-sorter ID# Factor 1 Factor 2 Job title or description  Interview 

R32 0.39 -0.31 Compliance/Regulation, local  yes 

R38 0.25 0.11 Professor no 

R35 -0.10 0.32 Professor  yes 

R31 -0.32 0.12 Concerned citizen yes 

R2 -0.30 0.24 Researcher, study PI n/a 

Eigenvalues 17.74 2.13   

% Expl Var 43% 5%   

* Listed by factor loading score. Factor loadings of ± 0.47 or above are significant at the p <0.01 

level. Values truncated to two decimal places. 

  

The factor loadings for the neosanitarian view are relatively higher than those for 

ecosanitarians (see Table 7). Nevertheless, even with such a high degree of cohesion within the 

neosanitarian perspective, there is variation within the group. For example, among neosanitarians 

there is varying degrees of confidence in “failsafe” quality of the technologies employed in DPR 

(R20; R14). Within the group, neosanitarians also disagree on whether recycled water is one of 

many alternatives that should be pursued and fully utilized (R14: 0.77) to expand total supply 

(R26: 0.71), or if recycled water is the best alternative supply compared to imported supplies 

(R3: 0.60).  

 

Consensus statements 

Despite obvious differences between them, neosanitarians and ecosanitarians share certain 

attitudes regarding the management of recycled water resources. The 12 statements ranked 

similarly by both factors are listed in Table 8, which can indicate points of agreement or 

elements of a shared perspective. For example, both neosanitarians and ecosanitarians support 

supplementing drinking water with recycled water, given that both reject the notion that potable 

reuse should remain an option of last resort (20), accept that recycled water will be intentionally 



 

144 

 

added to the drinking water supply (8), and prefer engineered systems where we can actively 

control the process (4). Neither perspective is comfortable with residents having the ultimate say 

on whether any potable reuse project moves forward or is terminated (5), both view resorting to 

the ballot initiative as a signal of public mistrust and a failure leadership and planning. Neither 

ecosanitarians nor neosanitarians are particularly concerned with modifying the Safe Drinking 

Water Act (23), or creating a regional water master (19). Both would prefer that local 

governments take the lead when it comes to planning potable reuse (26). Furthermore, neither is 

opposed to using potable reuse to solve a wastewater disposal problem (27). While there is 

definite common ground, especially regarding some of the less salient concerns, the 

neosanitarians and ecosanitarians disagree most strongly about things that were most important 

to them: composting toilets (18) and DPR (14) (see Table 6).  
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Table 8. Consensus Statements* 

Statement  
Factor arrays 

F1 F2 

20.  Potable reuse should remain an option of last resort, considered only 

after all other measures have been evaluated and rejected 
-3 -2 

 8.   Recycled water should never be intentionally added to the drinking 

water supply 
-3 -2 

 4.   We are going to drink recycled water one way or another; I believe we 

should do it through engineered systems where we can actively control 

the process 

+2 +2 

12.  We need a more sustainable approach that takes into account factors 

such as energy and nutrient recovery, not just water recovery  
+2 +2 

26.  Local governments should be the leaders on potable reuse +1 +1 

5.    Residents should have the ultimate say on whether any potable reuse 

project moves forward or is terminated 
-1 -1 

27.  Communities should avoid implementing potable reuse to resolve a 

wastewater disposal problem 
-1 -1 

23.  We should modify the Safe Drinking Water Act to ensure appropriate 

protection for potable reuse projects 
0 -1 

19.  We should create a regional water master who can impose limits on 

water use and solve complex and important tasks in a centralized 

manner 

-1 0 

3.    Public messaging should emphasize that high-quality recycled water is 

safer than conventional water supplies 
0 -1 

13.  We need to balance industry enthusiasm with public readiness 0 0 

30.  Water providers should take a precautionary approach when it comes to 

potable reuse to avoid exposing the public to unnecessary harm 
0 0 

*All listed statements are non-significant at p >0.05. Statements ranked by variance in factor Z-

score, data not shown.  

 

Theoretically, a more sustainable approach to water treatment, which takes into account 

factors such as energy and nutrient recovery (12), is also a widely acceptable and uncontroversial 

goal. However, interviews reveal that the participants have various ideas about what more 

sustainable sanitation systems look like in practice. In particular, they disagree about the critical 

point (or moment) of separation. Neosanitarians focus on membranes and microfiltration 

processes. For example, advocating “wastewater treatment … that is able to recover recycled 
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water, methane, energy, and other various products such as minerals and metals from waste” 

(R19). Ecosanitarians, believing prevention is key, focus on separation at the household toilet, 

since “[r]educing the use of materials, and recycling materials we use, is the most sustainable 

way to live. This provides nutrients for plant growth, and eliminates water use” (R28). For 

ecosanitarians, “it just makes sense not to dilute humanure with fresh water” (R30, my 

emphasis). Although “a more sustainable approach” means different things to neosanitarians and 

ecosanitarians, the consensus is not meaningless. It helps to reveal that sustainability is a term 

with “excess” meaning. It also demonstrates how operant subjectivity functions (i.e., the subject 

bestows meaning on the statements) (see Chapter 4). Sustainable solutions for neosanitarians 

often focus on efficiency in energy, not nutrients, such as proposals for potable over non-potable 

recycling, and especially DPR.  

Neosanitarians and ecosanitarians share interest in sustainable solutions, however they 

have conflicting ideas about what defines a sustainable system. Neosanitarians argued that 

ecosanitarians “don’t understand the water resources reality” and suggested their point of view 

was not only “unrealistic”, but “unsustainable” (R22), “myopic and self-serving” (R11). 

Similarly, while neosanitarians may see value in public engagement, they do not favor bottom-up 

approaches to waste management. Neosanitarians firmly believe that water recycling “should be 

done by water professionals based on scientific principles and strict water quality regulations” 

(R7). Neosanitarians opined that “some people are moved by emotion and others are more 

analytic” (R36), and that the crucial difference between the two is that experts want expert-

designed systems, suggesting “years of hard study shouldn’t be discounted” (R11).  
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Many neosanitarians believe the ecosanitarian view is simply impractical, given that “you 

can’t re-engineer a whole community” (R18). The interviewed ecosanitarians have an equally 

pessimistic view of the “token environmental soundness” (R30) of neosanitarian sustainability, 

suggesting that technology and engineering “become problematic when automatic” (R24). As 

stated by one ecosanitarian, the neosanitarian desire for expert control “sheds light on [their] 

disparagement of composting toilets,” although it poses no threat,  

it escapes their control. They want all sewage to go to the wastewater treatment 

plant and be part of the wastewater treatment club. They are suspicious of parallel 

technology where they are excluded (R30).  

Despite their seeming consensus regarding sustainability there are significant points of 

differences between the neosanitarian and ecosanitarian conceptions of a sustainable future. 

Interviewed ecosanitarians suggest sustainable solutions are difficult because the 

“political economy can’t deal with it,” since “so much of our economy is based on growth” it is 

hard to impose limits. One ecosanitarian suggested that differences between relying on evolved 

organisms or genetically modified foods provided an apt analogy. On one hand there is slow-

moving survival of the fittest, with high levels of diversity and fringe die off. On the other hand 

there are the fast acting industrialists. Continued indiscriminate use of technology to maximize 

water supplies is akin technologically-engineered plants that facilitate farm practices such as 

application of herbicides that kills beneficial species as well as weeds (in an effort to promote the 

growth of one species). This type of plant technology limits diversity, much like treating all 

wastewater to potable water quality and re-delivering through one potable water system and 

collecting the wastewater by a centralized sewer system limits flexibility. Composting toilets are 

an elegant, but inefficient, integrative solution that “won’t keep up with developers.” Recycled 
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water development, rather than reducing and reusing resources, accommodates growth by 

boosting total water supply. He suggested that the neosanitarians perspective is shared with 

developers because “if population wasn’t expanding then they wouldn’t get to work with the gee-

whiz technology.” In addition, neosanitarians are “employed in the industry …, meaning their 

livelihoods depend upon reuse and share the same conversation” … “it is hard to get someone to 

understand something when their paycheck requires that they not understand it” (R30).18  

The survey was designed to assess what principles should govern planned potable water 

recycling in the Southwest, generally speaking, however participants’ replies are embedded in 

specific socio-geographic contexts, as discussed below (i.e., subjectively operating, see next 

section). The relevant background knowledge, environment, or circumstances necessary to fully 

understand their individual point of view was often included in the open-ended survey 

explanations and frequently stressed in the post-analysis interviews.  

 

Discussion 

Neosanitarians favor adaptations to the system and much greater investment in water and sewage 

systems. They view recycled water as a reliable source of water and potable recycling as an 

adaptation that requires little to no change in behavior from the general public. As stated by one 

ecosanitarian who was reflecting on the success of GWRS, “[m]y bet is that in Orange County 

today of the 2.3 million users, 2 million have no idea about recycled water as the potable supply” 

(R7). He suggested that utilities have to talk with the people who are most engaged in the 

                                                 
18 Referencing a quote from Upton Sinclair (1994 [1934]), which appeared in the film Inconvenient Truth: “It is 

difficult to get a man to understand something, when his salary depends on his not understanding it.” 
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community, not the masses who don’t have time, energy, or interest in thinking deeply on this 

issue.  

Contrary to the neosanitarian view, ecosanitarians want to retreat from water-borne 

sanitation altogether, based on a desire for a radical re-imagination of both technology and 

society. They firmly believe that sustainable changes to sanitation will require fundamental 

changes in individual consciousness and in society as well. The goal of the ecosanitarian is to 

confront wasteful use of natural resources, and they are willing to suggest dramatic adjustments 

to everyday behaviors, and challenge the wisdom of an economy built on continual growth. In 

interviews ecosanitarians implore that humans cannot continue to live beyond our means. They 

further suggest that “we are frightened in our subconscious” (R30) and we perceive “what’s 

going on in the environment unconsciously and it works on us even if we are not reading 

scientific reports” (R24). Ideally, ecosanitarians would prefer to see grand social-ecological 

transformation. Quite the opposite for neosanitarians, who favor entrenchment based on widely 

held pragmatism. In this way the contested visions of the ideal technology reflect contested 

versions of the ideal society. 

Jonathan Murdoch’s (1998) conceptual spaces of prescription and spaces of negotiation 

help to explain how technologies script behaviors. I argue that the point of view from the 

neosanitarian perspective is science and engineering-based, modernist, managerial, and pervasive 

in the industry. This point of view is more supportive of spaces of prescription, which prefers 

large technical systems, standardization, and hierarchical management to citizen-level 

management. Continued investments in large infrastructures such as water and wastewater 

systems embed certain prescriptive practices in the land with clearly defined rules of action and 
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behavior. The larger the systems, the lesser the degree of autonomy and the more inscribed 

“automatically” by the system itself. Both neosanitarians and ecosanitarians trust in the technical 

ability of advanced water treatment to reliably produce high-quality water from sewage, but they 

disagree on important points. Compared to ecosanitarians, this view is expert-driven and more 

interested in public communication and public messaging, and more favorable to markets and 

active participation from business groups. Essentially, this neosanitarian position is supportive of 

changes to the current system, especially those that expand the system capacity or water supply.  

The ecosanitarian is interested in public participation and composting toilets. Relative to 

the first perspective, the ecosanitarian point of view prefers spaces of negotiation. Spaces of 

negotiation are full of variation, unstable, interactive, and allow for flexibility and higher levels 

of individual autonomy, all of which suggests a shift toward more decentralized conservation 

practices such as composting toilets, rainwater harvesting, or greywater use. The results illustrate 

how different “ways of seeing the world” contribute to the technological choices that define 

appropriate behavior, which, in turn, produces different kinds of communities and environments, 

and conditions the range of political possibilities. Murdoch’s (1998) conceptual spaces of 

prescription and spaces of negotiation help to understand how technologies script behaviors and, 

in this case, how the “sewer script” relates to the choice of technology.  

I argue that the point of view from the neosanitarian perspective is more supportive of 

spaces of prescription, which prefers large technical systems, standardization, and hierarchical 

management to citizen-level management. The neosanitarian view believes in the technical 

ability advanced water treatment to reliably produce high-quality water from sewage. 

Neosanitarians generally favor prescriptive systems, however there are some differences in 
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regarding system design. One neosanitarian offer that “[t]he potable water delivery to the house 

is real nonsense, but that never comes up. Dual systems are expensive….treating all water to 

potable is expensive” (R39). He suggested that it would be much cheaper to treat piped water to 

non-potable quality and consumers could install home water treatment systems, or drink bottled 

water (i.e., a more fit for purpose approach to water treatment and delivery). 

Relative to the neosanitarian point of view, the ecosanitarian prefers spaces of 

negotiation. Spaces of negotiation are full of variation, unstable, interactive, and allow for 

flexibility and higher levels of individual autonomy (Murdoch, 1998), all of which suggests a 

shift toward more decentralized conservation practices such as composting toilets, rainwater 

harvesting, or greywater use. For example, the Milagro constructed wetlands were designed to 

process more water than they receive from the community. The wetlands at Milago are quite 

malleable. The flexibility of the sanitation system allows the community to shut down the supply 

of water to one of the two wetland treatment beds during the summer months. The change is 

temporary, and free. As illustrated in Figure 8, the wetlands can be seen in the foreground, the 

community is in the background, and the partially visible cleared area between the two is the out 

of operation dry bed.  
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Figure 8. Milagro Cohousing Community’s constructed wetlands. Photo by author, July 2014 

 

Neosanitarians and ecosanitarians function in very different socio-spatial contexts. The 

images below portray different technological choices that help to illustrate Murdoch’s conceptual 

spaces of prescription versus negotiation. Neosanitarian spaces of prescription look more like the 

control room on display at West Basin’s Edward C. Little Water Recycling Facility in Figure 9. 

West Basin Water District is a public agency and wholesaler of drinking and recycled water in 

Los Angeles and the workplace of one of the neosanitarian participants. Behind the glass, the 

operators remotely supervise the treatment process including acquisition control, treatment 

controls, and the distribution system. Their safety orange vests signal a hazardous work 

environment. Also note the security screen embedded in the glass of the control room window. 
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Figure 9. West Basin’s Edward C. Little Water Recycling Facility Control Room.  
Photo by author, July 2014 

 

Ecosanitarian spaces of negotiation look more like the control room in the Milagro 

Cohousing Community, illustrated in Figure 10. Located just twelve minutes from downtown 

Tucson, Milagro is an intentional cohousing community where one of the ecosanitarian 

participants lives. The residents of Milagro collectively acted as the developer (e.g., corporation) 

in order to design their own alternative community. Milagro residents do not have composting 

toilets. Ideally, the ecosanitarian respondent would but since this community is a collective he 

can’t impose his will on the group (R30). But importantly here, Milagro is intentionally not a 

sewered community either, and in this respect they are disconnected from the larger flush-and-

forget sanitary common sense. Residents reuse and manage their wastewater on-site, using 
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artificially constructed wetlands, which means residents must be mindful about what goes down 

the drain (e.g., no pharmaceuticals, toxics, feminine hygiene products). The wetlands are 

maintained by residents. The control room for monitoring the operations of the wetlands is in the 

corner of the community’s media room, which is adjacent to the communal commercial kitchen. 

The note on the computer tower reads: this computer is only to be used for monitoring the 

wetlands. 

 

 
Figure 10. Milagro Cohousing Community’s wetlands monitoring. Photo by author, July 2014 

 

The study was designed to assess the principles that should govern the future planned 

potable reuse in the Southwest generally, however neosanitarians and ecosanitarians common-

senses are embedded in different lived environments. For example, coastal California cities 

discharge effluent into the Pacific Ocean. Santa Monica Bay is the receiving water for 300 MGD 
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of Los Angeles’ area effluent. The South Bay of Los Angeles is depicted in Figure 11. The 

Marvin Braude Bike Trail, better known as The Strand, and Redondo Beach are pictured in the 

foreground. Chevron’s El Segundo refinery, a West Basin recycled water customer, is in the 

background. Here, environmental groups like Coastkeepers favor potable reuse. In Tucson, 

Arizona, effluent is discharged into the otherwise dry Santa Cruz River, as depicted in Figure 

12. Effluent keeps the river flowing year round in places, and provides critical habitat necessary 

for many plants, birds, reptiles, mammals, and a number of endangered and threatened species 

(Sprouse 2005). It is estimated that 96% of the effluent discharged into the Santa Cruz River 

recharges the underground aquifers, which represents a longstanding unplanned indirect reuse for 

the downstream community. The role that effluent plays is qualitatively different in these two 

environments. These results complicate simple labels like “environmentalist,” since participants 

live in different environments, with different economies, where recycled water has specific 

environmental uses, costs, values, and tradeoffs, all of which collectively produces different 

“environmentalisms” and types of environmentalists. This is the nature of common sense; it 

linked to socio-spatial practices and specific political geographies.  
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Figure 11. Santa Monica Bay, where roughly 300 MGD of effluent is discharged. 
Photo by author, July 2014 

 

These images help to illustrate that neosanitarians and ecosanitarians are embedded in 

different toilet networks. The toilet network of Los Angeles includes not just the sewer system 

feeding into this plant but also the effluent discharged miles off the coastline undersea affecting 

sea life and surfers, or its pumped to West Basin Edward C. Little Water Recycling Facility 

where it is recycled for irrigation, industrial, or drinking purposes. The toilet network in Tucson 

includes water discharged into the Santa Cruz River, but also 160 miles of purple pipe that 

deliver non-potable recycled water, and the 17 acres of artificially constructed Sweetwater 

Wetlands, which were designed with the primary purpose of treating backwash water from the 

reclaimed treatment plant’s filters. The multipurpose wetlands, like Milagro’s wetlands, provide 
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chemical, biological, and social benefits. In addition to wastewater treatment, the wetlands serve 

as an educational demonstration site and are community amenity loved by local birdwatchers.  

 

 
Figure 12. Santa Cruz River, where 40 MGD gallons of effluent is discharged.  
Photo by author, February 2014 
 

This dissertation presents a study of socially active individuals who are framing the 

dialog for recycled water policy in the Southwest. I did not survey the “general” public. The 

surveyed participants are qualitatively data rich respondents (e.g., academics, bureaucrats, 

consultants, civically engaged citizens) who have informed judgments on water supply, disposal, 

and recycling. The only other known Q studies of water recycling surveyed lay community and 

technical perspectives of potable and non-potable reuse in Australia. Those studies found greater 

diversity in viewpoint that this survey. For example, Browne and colleagues (2007) found five 
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factors in the community regarding IPR (which they labeled confident, skeptical, pessimistic, 

suspicious, and trusting), and four factors for technicians (confident, skeptical, defiant, and 

doubtful).19  

 

 

Conclusion  

The views in this study identify recommendations that are held in common by the participant 

group, who represent a range of political and cultural intermediaries involved in planned potable 

water recycling in the Southwest. Although neosanitarians and ecosanitarians accept potable 

reuse as a workable solution, there are deep divisions between the two perspectives regarding the 

acceptability of direct potable reuse, the appropriate scale of technology, the proper level of 

public involvement, and the root cause of water scarcity. In this research, data were collected in 

regards to planned potable reuse generally, and did not gauge attitudes toward specific potable 

water projects. It is likely that the lack of opponents to the prospect of planned potable reuse is 

due to the character of the survey. The arid and semi-arid environment of the Southwest also 

highlights unique issues regarding water quality and water quantity as well as effluent and its 

role in the environment. While effluent is widely viewed as a nuisance on the coast and accepted 

as a public and environmental hazard, it can be seen as resource in inland arid regions where “the 

environment” is an important “unplanned user” of effluent. Following Paul Robbins’ work on the 

American lawn, I suggest that we are toilet people: that this very ordinary technology influences 

us, mediates our lives, and produces certain kinds of communities. The results presented here 

                                                 
19 But even with 62 statements in the Q-sample for participants to sort, Browne and colleagues were not able to 

capture the full range of opinion: of the 42 participants, five did not load significantly onto any factor. 
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illustrate how different “ways of seeing the world” contribute to the different technological 

choices, which script different types of behavior, which, in turn, produces certain types of toilet 

subjects. Much like Robbins’ “lawn people”, municipal users operate the toilet according to the 

prevailing social, cultural, and political common sense(s). Too often the toilet subject is bound to 

the sociotechnical sanitary system unquestionably. Although the flush and forget sanitary 

common sense is widely-held in American society (see Chapter 1), it is not represented in this 

study. Unlike modern-day sanitarians, neosanitarians and ecosanitarians are mindful of where 

their water comes from, and where their flushes will flow, something I discuss in the next 

chapter.  
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CHAPTER 6: GRAMSCIAN GOVERNANCE 

The aim of this dissertation was to explicitly examine the political implications embedded in the 

“out of sight, out of mind” ways we deal with our own shit. In this respect, this dissertation 

sought to answer Waterstone’s (2010, 882) call that intellectuals “seek out opportunities to 

illuminate the mechanisms that construct and maintain the common sense in specific historical 

and geographic circumstances, and make the invisible visible.” I drew on the theoretical 

foundations of political ecology and science and technology studies to trace the uneasy 

transformation of waste to resource, particularly recycling of the by-products of sanitary 

technologies. My approach also employed Langdon Winner’s concepts of automatism and 

reverse adaptation to explain why wastewater is slated to be a major element of urban water 

supplies in the coming decades, and more particularly, the rising interest in planned potable 

water reuse. Most of the rhetoric related to potable water recycling presented in the media 

focuses on psychological responses (i.e., disgust) and so-called irrational public opposition, 

while most of the social science investigates the social or cultural aspects of risk (e.g., trust in 

authorities). There is a paucity of research examining the political stakes of potable water reuse, 

or where the individual stands in relation to them. This research asked: under what suite of 

conditions does potable reuse happen, specifically, how are such projects made, shaped, 

frustrated?  

Planned potable water recycling proposals are becoming more commonplace. Rather than 

point to one cause, this research examined and highlighted the often unexamined constellation of 

material, political, and economic factors that contribute to planned potable reuse. Chapter 1 

described the development of recycled water and how planned potable water recycling projects 
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are facilitated and frustrated. Chapter 2 maintained that there are numerous causes for the current 

state of sanitary technologies and puts forth understanding infrastructure as process, as well as a 

material form of hegemony. Chapter 3 described the political geography of planned potable 

water recycling, and situated that in historical context. Chapter 4 outlined my methodological 

approach and how Q is used to identify patterns of convergence and divergence of opinion. 

Chapter 5 outlines the two points of view that emerged from the survey. Factors presented here, 

and the typologies they represent, are specific to the P set described in Chapter 5 but is 

characteristic of the current discourse surrounding planned potable reuse in the Southwest.  

Q offers a framework capable of interpreting different views regarding the 

appropriateness of planned potable water recycling. The neosanitarian view largely reflects the 

current wave of professional interest in DPR as a viable alternative to IPR, and a practical way to 

increase the utilization of recycled water resources. For neosanitarians, the goal of planned 

potable water recycling is to boost total water supply; they view recycled water a reliable source 

of water and seek greater investment in advanced water treatment systems. To the contrary, the 

ultimate goal for ecosanitarians is a change in infrastructure and human consciousness that will 

drastically alter our relations with our excrement, each other, and the environment. 

Neosanitarians and ecosanitarians agree that planned potable water recycling can be safe, 

that potable recycling projects may be preferable to non-potable water reuse, and furthermore 

that adaptation and choices about technology are central elements to future planning. However 

they do not agree on the appropriate technology, how to adapt (e.g., behavior, type of 

modification), or even what possible future we should adapt to (i.e., accommodate an urban 

water future similar to the current situation, or one that is qualitatively different).  
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Recall that for Gramsci “the state” is distributed through political and cultural 

intermediaries. Gramsci maintains that one of the social functions of technical-political experts is 

that they appear as “neutral” or “apolitical” actors but are actually civil servants in the “trenches” 

in the “war of position.” Gramsci puts forth the concept of the “war of position” to describe the 

persuasive aspects of hegemony. He argues that the function of hegemony is to ensure that force, 

when necessary, appears to be based on voluntary consent and legitimate, and suggests that civil 

society sets up resistance to critical consciousness through the imposition of an elite version of  

common sense that is rarely challenged. In Chapter 2 I suggested that infrastructures are techno-

political processes that represent a material form of power: a structural form of passive 

revolution hidden in plain sight. Urban waterworks incorporate individuals into the collective 

and typically produces an overarching hegemonic common sense favoring water-borne sanitation 

systems (i.e., reverse adaptation). The historical, material, and geographic specificity of the 

sewer system informs common sense. But, as demonstrated here, there is not one common sense. 

Although most sanitation infrastructure is subterranean and inaccessible to most, creating a new 

culture of knowledge and engagement could contribute to a new moral order, overriding the “out 

of sight, out of mind” sanitary common sense.  

Up until this point I have used “common sense” as a short-hand term for shared 

“conceptions of the world,” as defined by Gramsci. Wainwright (2012, 162) asserts that, “[t]he 

underlying question is… how might we conceptualize ourselves and the world to enable their 

mutual transformation?” Conceptions of the world is theoretically more consistent with the 

condition of instruction in the survey, which asked: what principles should govern the future of 

planned potable reuse? Importantly, common sense, hegemony, and conceptions of the world are 
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all relational concepts that flow from material and discursive practices. I limited the Q-sample to 

recommendations about what should be done (e.g., advocative statements), and the analyses 

aimed to underline the normative dimensions of everyday experience. Other types of claims 

including competing definitions of potable reuse (e.g., terminology used), questions of fact (e.g., 

recycled water is safe to drink), and evaluative statements (e.g., potable recycling is more 

sustainable than the alternatives) were excluded from the survey. The discussion that follows 

highlights the ethical and political stances of the neosanitarian and ecosanitarian positions.  

 

Making the case for planned potable water recycling  

Gramsci contrasts common sense with “good sense,” or “the healthy nucleus that exists in 

“common sense,” … “which deserves to be made more unitary and coherent” (1971, 328). Good 

sense is: 

the invitation to people to reflect and to realize fully that whatever happens is 

basically rational and must be confronted as such, and that one should apply one’s 

power of rational concentration and not let oneself be carried away by instinctive 

and violent impulses. 

The distinction between the two is important for understanding the affective power of 

infrastructure as described in Chapter 2. In this way, the ecosanitarian common sense described 

in previous chapters is more correctly identified as “good sense” in the Gramscian view because 

it contains “a conception of necessity which gives a conscious direction to one’s activity” (1971, 

328).  

Political hegemony produces “spontaneous consent” from the masses. The lack of 

spontaneous consent to planned potable water recycling projects represents a crisis of political 

authority because it challenges the status quo and furthermore, has the ability to stop projects in 
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their tracks and destabilize local power relations. This lack of unquestioning consent to 

municipal water management is an anomaly: planned potable water recycling is not yet accepted 

as normal practice. A successful war of position for planned potable water recycling requires 

political and moral leadership.   

The neosanitarian and ecosanitarian perspectives can be likened to opposing trial lawyers 

(a particular space where the power of the war of position plays a central role). The neosanitarian 

war of position is like a prosecutor who is seeking to dismiss any “unreasonable” arguments, 

especially any emotional or nonscientific claims. The strategies and tactics of neosanitarians is to 

function from a “what’s reasonable?” position. Whereas ecosanitarians are like a defense 

attorney, who operates from a “what’s possible?” approach and is willing to entertain a broad 

range of possibilities. In this respect, the debates surrounding planned potable water recycling 

are not simply about understanding and accepting “the facts” – it is about how to weigh the 

evidence given the outcome one would like to see. Elaborating on the role of the war of position 

in shaping modern technology Kirkpatrick (2008, 8) suggests,  

Normally in politics this does not involve trying to forge completely new kinds of 

rhetoric, or positioning oneself as having an entirely new way of looking the world 

[sic]. This would be off-putting to most people. The war of position involves trying 

to seize control of key concepts that are already widely used by people to make 

sense of life in their society. These concepts are, like power itself, essentially 

contests, while at the same time they reflect and embody interests that can be 

generalized onto society as a whole. In politics these ideas include the notions of 

reasonableness, social justice and fairness, and in recent times, of an appropriate 

concern for the environment.  

In this study, neosanitarians and ecosanitarians do not dispute many of the material “facts”: 

urbanization and technological improvements make planned potable water recycling projects 

feasible. What is disputed between the two is what qualifies as a sensible sanitary system as well 
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as a sustainable future. The “reality” of the current situation may be understood similarly by 

ecosanitarians and neosanitarians, however they are very different from average urban water 

user. Previous studies suggest that they are not likely to represent the view of the general public 

(see Chapter 1).  In the court of public opinion, neither neosanitarians’ nor ecosanitarians’ 

common senses are commonplace.   

Neosanitarian and ecosanitarians are knowingly, actively engaged in the system. They 

represent the experts, regulators, utility representatives, and civically engaged citizenry whose 

opinions are well-formed, and are not likely to change with more information. Experience is 

important to both neosanitarians and ecosanitarians, and both groups push their views as valid 

based on their level of knowledge and personal involvement. In interviews, neosanitarians claim 

that education, training, and professional experience with recycled water are important and 

should count for something, while ecosanitarians claim that ethical concerns and lived, personal, 

past, professional or non-professional experiences also matter and should count for something in 

the final calculation. Like lawyers in the courtroom, neosanitarians and ecosanitarians are 

interested in settling the case at hand, as well as establishing social order and shaping future 

precedents. Neither the neosanitarian’ nor the ecosanitarians’ point of view has won the war of 

position. The attitudes of the general public, who has a vested interest in the outcome, is not 

well-established – but it is likely that neither the neosanitarian nor the ecosanitarian perspective 

will seem just, reasonable, or appropriate for public health or the environment at first glance.  

Gramsci contends that everyone is an intellectual, however only a few people in society 

are intellectuals in the “functional sense.” Neosanitarians and ecosanitarians fall into the 

category of functional intellectuals. Functional intellectuals are the intermediaries that help to 
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construct the system by appealing to the general public, drafting the laws, and building and 

maintaining the infrastructure. To varying degrees functional intellectuals help to “mediate” 

individual outcomes and establish principles that shape the future of the system. Like the 

opposing attorneys, neosanitarians and ecosanitarians are in intense competition for the hearts 

and minds of the general public, who are largely disengaged from urban water management.  

While lawyers only have to convince the empaneled public: the jury, neosanitarians and 

ecosanitarians need to convince the concerned public. In Gramsci’s terms they are both working 

on the front lines of an ongoing “war of position.” Neosanitarians represent “traditional” 

intellectuals, those who are associated with the inclusive definition of the state presented above. 

The traditional intellectuals prioritize social objectives based on scientific reason, but they do not 

simply represent state management, or purely technical perspectives. Neosanitarians are 

dispersed throughout society and represent a broad range of disciplines. For example, people 

with a neosanitarian perspective are communication managers, technical consultants, professors, 

business leaders, environmental NGO affiliates, as well as officials from municipal, state, and 

federal government (see Chapter 5, Table 7). Ecosanitarians represent what Gramsci terms 

“organic” intellectuals. Their perspective is more closely associated with lived practice and 

personal experience, rather than professional interests or educational training. For example, 

ecosanitarians participate in community water management coalitions, volunteer their time on 

citizens’ water advisory committees, or with environmental NGOs. Ecosanitarians’ perspective is 

more closely associated with lived practice and personal experience, rather than professional 

interests or educational training. In contrast with traditional intellectuals, the organic intellectuals 

prioritize decision-making based on conscious emotion in addition to reason.  
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Crises of urban governance emerge when faith in the capacity of technocracy, which is 

premised on the neutrality of technical science and substituting politics with administration, is 

undermined. To regain and maintain control of the sanitary common sense, the war of position of 

the neosanitarian is to link his or her position to the established hegemonic world-view. Their 

rhetoric stresses public safety and the capabilities of mature technologies (i.e., advanced water 

treatment) which, from their perspective, destroy any and all matters of concern. Gramsci argues 

that during times of crises the persuasive aspects of science (e.g., public education, community 

outreach) are laid bare. Gramsci illustrates how urban systems and legal systems serve to fortify 

and entrench particular interests as part of the structure of hegemony through maintenance of 

cultural norms (e.g., institutions, practices, beliefs). The case of planned potable water recycling 

illustrates Gramsci’s contention that the general public is not simply fooled or educated, but 

actively persuaded by powerful institutions. In this case it is notable that the highest factor 

loading scores of all neosanitarians were the communications managers (see Chapter 5, Table 7). 

Furthermore, much of the social science research has been dedicated to securing public 

acceptance. Although the neosanitarians and ecosanitarians are both functional intellectuals, each 

presents their evidence in different ways and to make their case each adopts a specific ethical and 

political strategy.  

The neosanitarian strategies and tactics are linked to centers of power, and include 

promoting planned potable water recycling. For example the formation of new institutions such 

as Arizona’s Blue Ribbon Panel on Water Sustainability, San Diego’s Water Reliability 

Coalition, California’s Direct Potable Reuse Initiative, and other interventions. Neosanitarians 

want to develop communication strategies and choose language and terminology carefully, 



 

168 

 

whereas ecosanitarians are focused on public engagement and much less concerned with 

terminology. The narrative that neosanitarians promote are that we are facing a water crisis (both 

local and global), that all water is already reused, and furthermore that success is technically 

feasible, environmentally sustainable, economically profitable, and politically practical. In 

interviews, neosanitarian respondents draw on already existing common sense notions of 

economic prosperity and sustainability. Some suggest that because recycled water adds water to 

the economy it is a public good with un-measurable common gains. Neosanitarians argue that 

given technical developments in water supply, planned potable water recycling should be a 

socially acceptable solution for urban communities at risk of water shortage – as long as the 

appropriate guidelines and regulations are in place. As illustrated in previous chapters, legal 

guidelines and regulations establish the framework for system growth.  

The ecosanitarian war of position takes the long-view by maintaining that ideally we 

would have composting toilets. Dry toilets may not currently be practical, widely practiced, or 

considered aesthetically pleasing, but ecosanitarians want to disrupt the sanitary status quo and 

contend that the flush toilet is a problem that needs to be solved. In interviews ecosanitarians 

suggest that urbanites need to change their consciousness as well as their behaviors. It is possible 

that the next sanitary common sense will be the ecosanitarian, which is ecologically minded and 

deeply concerned about the human and non-human future. The interviewed neosanitarians 

suggested that composting toilets are unreasonable and practically impossible. Operating from a 

what’s possible approach, the interviewed ecosanitarians argue composting toilets are not only 

possible, it is the principled position. The ecosanitarian narrative promotes the redesign of toilet 
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to accommodate nutrient recovery, reduce energy consumption, increase green jobs, restore soils, 

and provide access to healthy food.  

The ecosanitarian perspective offers a revolutionary change from the current default 

position of adapting to the systems that were established by the Progressive Era sanitarians. 

Ecosanitarian “good sense” promotes an alternative moral order, one that operates from a 

consciously critical point-of-view. Drawing upon tenets established in ecology the ecosanitarian 

point of view is more holistic and systematic; it is a principled “Think Globally, Act Locally” 

ethos. The grassroots stewardship approach to composting toilets that ecosanitarians’ typify is 

evident in the urban landscape of southern Arizona. For example, the Tucson-based non-profit 

Watershed Management Group (WMG) promotes “green infrastructure” that includes curb cuts 

in the city streets to capture stormwater, rainwater harvesting, and a “humanure” composting 

toilet program (Watershed Management Group nd-a). The dry toilet pilot program was 

developed with Arizona Department of Environmental Quality to comply with all state and local 

regulations. The program aims to demonstrate “that composting toilets can be used at homes in 

our cities, providing substantial water and energy savings and creating a rich resource for our 

gardens” (Watershed Management Group 2014, 16). WMG operates water and sanitation 

programs in Arizona, as well as seven countries in Asia, Latin America, and Africa (Watershed 

Management Group nd-b). WMG sponsored projects are community designed, implemented, and 

managed, so not all the international sanitation systems focus on dry toilets. Nevertheless, all 

WMG projects are designed to meet local goals and promote individual and community 

stewardship of vital resources.    
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The strategies and tactics of interviewed ecosanitarians include formally participating in 

local water planning, promoting lots of community debate, and disrupting everyday norms of 

consumption and discipline (e.g., Milagro’s wastewater wetlands). Interviewed ecosanitarians 

promote acknowledging the social and environmental consequences of our uncritical and ossified 

patterns of resource consumption and elimination. As a result, the interviewed ecosanitarians 

advise that planned potable water recycling may be a socially acceptable solution, following 

appropriate community engagement that includes weighing moral issues (i.e., political, social, 

environmental variables and objectives). One ecosanitarian questioned whether potable water 

recycling will mitigate problems of scarcity that are produced by the current political economy, 

or whether recycling is merely camouflage that serves to further entrench urban water problems, 

thus postponing an inevitable water crisis and obscuring more promising possibilities. But 

ideally, engagement could contribute to creative new ideas (i.e., future possibilities) that would 

help to re-conceptualize our current and historical sanitary practices and ultimately change the 

insidious way we handle bodily waste, among other things.  

To make their case the neosanitarians and ecosanitarians present the evidence in different 

ways. Neosanitarians have a treatment and removal emphasis. For example, for neosanitarians 

most risks are water quality related and microscopic, such as chemicals and pathogens that can 

be ameliorated through proper treatment and monitoring of system reliability. For ecosanitarians, 

possible hazards includes the microscopic risks related to treatment reliability, but they are also 

concerned with mega-risks like environmental destruction, deferral of crisis, and continued 

growth. They are cognizant of the possibility of creating new vulnerabilities for humans and non-

humans that reach well beyond water supply. Interviewed ecosanitarians stress that the lack of 
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balance with nature weighs heavily on our unconscious minds, and furthermore that existing 

systems are untenable. For ecosanitarians, the debates surrounding planned potable water 

recycling are not simply about understanding and accepting technical solutions: it is about how 

to weigh the options given the future society one would like to see (i.e., war of position). 

Gramsci claims that space, nature, and politics are important for the formation of 

common sense. All the ecosanitarians in this study hail from southern Arizona, while the 

neosanitarian respondents were geographically dispersed (including southern Arizona). This 

result, in part, highlights the importance of place in shaping common sense conceptions of the 

world, like the appropriate sanitary technology. There are substantial differences between ocean 

and riverbed discharge in regards to environment flows. The environmental harm caused by 

sewage disposed of in the Pacific Ocean affects surfers, birders, as well as other coastal 

communities. However, the southern Arizona example makes evident that in addition to 

polluting waterways, effluent can sustain them. In southern Arizona, the environmental benefits 

of effluent discharges are shared by riparian species, downstream water users, and others in the 

local (human and non-human) community.  

These findings highlight that “hegemony is a political-ecological concept” (Mann 2009, 

338). Tucsonans in are in a particularly precarious position in regards to imported water supplies, 

as described in Chapter 3. In addition urban water users in southern Arizona have a history of 

active conservation and progressive water ethics, which was acknowledged by both 

ecosanitarians and neosanitarians in interviews. Gramsci suggests that modern contradictions 

present a “crisis of authority” that has the ability to destabilize dominant power relations and the 

modes of thought and practice that infuse them. In southern Arizona, these contradictions include 
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resorting to technological fixes for perennial water crises (i.e., groundwater pumping leading to 

overdraft conditions, which led to importing “renewable” water supplies, the lack of reliable 

imports subsequently leading to greater reliance on recycled water resources), and population 

growth and regional development despite widely held perceptions of water scarcity. Hegemony, 

like common sense, is a crystallization of social-spatial relations. The contextualist approach 

helps to explain why ecosanitarians in southern Arizona do not succumb to the common sense 

linking advanced water treatment and the possibility for DPR to economic progress and 

environmental sustainability.  

 

Prescription for potable reuse  

The lack of diversity of opinion revealed in this study is indicative of a high level of 

organizational and institutional agreement in the water sector (i.e., hegemony). This is not 

surprising since many of participants are members of industry trade groups like the National 

Association of Clean Water Agencies, the Water Environment Research Foundation, and the 

Water Environment Foundation. As water professionals, neosanitarians are inclined to reject any 

challenges to system expansion and continually reconstruct, entrench, and extend urban 

waterworks. But neosanitarian hegemony is partial and uncritical, which is likely why supporters 

of potable water reuse are often caught by off guard by swift public opposition to proposed 

projects. The prospect of planned potable water recycling has considerable inertia, but it remains 

indeterminate.   

The neosanitarian participants who were interviewed in this study were surprised by the 

ecosanitarian perspective – but not vice versa. One of the key elements of Q methodology is the 
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possibility for surprise. The findings presented here point to some of the problems with 

anticipating the public responses (e.g., opponent, proponent) and relying on predefined 

categories (e.g., “environmentalist,” “sustainable,” etc.). Some neosanitarians expressed concern 

that ecosanitarians could not accept the seeming inevitability and inherent necessity for both 

flush toilets and planned potable water recycling. While an ecosanitarian expressed concern that 

neosanitarians prescribe options that recalibrate and embrace fundamentally flawed 

infrastructure and ways of thinking. 

Neosanitarians and ecosanitarians have very tightly-bound sanitary common senses, but 

their views are not likely to reflect the broader common sense in their local communities. The 

disruptive character of the ecosanitarian common sense, similarly to neosanitarians, is 

incompatible with the recent surveys of public opinions that credit public reluctance to the yuck 

factor. To win the war of position and secure public acceptance of their principles it is essential 

to both ecosanitarians and neosanitarians to dislodge the current sanitary common sense.  

As noted in Chapter 1, Progressive Era sanitarian ideas connected the environment to 

health and embraced infrastructure and technology as key to protecting public health. The 

professional class of sanitarians planned and designed comprehensive, large-scale, integrated 

water works where efficiency was key.  In their view, water that was not used was considered 

wasted. In the U.S. and abroad, integration led to greater institutionalization over time. Manager-

planned and designed potable water recycling projects are not new, radical revisions to the 

sanitary common sense. Planners continue to promote supply-side solutions to water security, for 

example by suggesting that potable recycling is a good choice when compared to alternatives 

such as importing water or desalination. Cases in Australia, San Diego, Tampa, and Orange 
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County suggest that in reality all feasible future water supplies are sought after, including 

desalination.  

Unlike language and discourse, which are infinitely flexible and can be used for social 

transformation, urban waterworks are a material obstacle that is difficult to overcome. In the case 

of urban water, infrastructure embodies all levels of the state (municipal, state, federal) but much 

of it is subterranean: hidden out of sight physically and politically. In short, infrastructure in 

physical space fortifies the historical structures of society in social space. By adapting to existing 

infrastructure, engineers apply new tools and new procedures to move a finite amount of water 

more efficiently through existing systems; but even as the physical distance between the toilet 

and tap shrinks, the fundamental infrastructure endures (i.e., described in Chapter 2). The 

ecosanitarian position disrupts the seeming inevitability of infrastructure as the solution to water 

shortage and maintains that a more mindful and reflexive approach would be more appropriate. 

They offer a rare challenge to the sanitary flush and forget status quo.  

Common sense is diffuse, fragmented, and difficult, but not impossible to overturn. 

Waterstone (2010, 875) offers the complete “reconstruction of the ‘common sense’ around 

tobacco” over the last 40 years as a case in point for the possibility of change. In the same way, 

over the last 15 years the neosanitarian common sense has witnessed a massive shift in 

assessment of the practicality of planned potable water recycling projects. As detailed in 

previous chapters, this shift was facilitated by changes in law and technology. In 1998, the NRC 

assembled experts concluded that although viable,  

[t]he committee views the planned use of reclaimed water to augment potable water 

supplies as a solution of last resort, to be adopted only when all other alternatives 

for nonpotable reuse, conservation, and demand management have been evaluated 

and rejected as technically or economically infeasible (15). 
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As noted in Chapter 5, neosanitarians strongly disagree with such a recommendation today. 

Instead, the neosanitarian consensus reflects the conclusions of the most recent NRC expert 

committee on the assessment of water reuse, which states, “[t]he use of reclaimed water to 

augment potable water supplies has significant potential for helping to meet the nation’s future 

need,” and moreover,  

[e]nvironmental buffers can play an important role in improving water quality and 

ensuring public acceptance of potable water reuse projects, but the historical 

distinction between direct and indirect water reuse is not meaningful to the 

assessment of the quality of water delivered to customers (2012, 54).  

Expert confidence in the capacity of potable reuse, and especially DPR, has led to widespread 

acceptance of recycled water by neosanitarians. This sea change in attitudes toward the potential 

for planned potable reuse to expand municipal water supplies represents a new common sense in 

the industry.  

The present study sheds light on the question of who governs complex socio-technical 

public goods like urban waterworks. As noted by Gramsci and others, there are limited 

opportunities for participation in democracy, especially when dealing with complex 

administrative practices like urban water management. Of all the participants in this study, only 

one is a known elected official.  The rest are members of civil society who were either appointed, 

hired, or volunteered. One of the limits on public participation in planned potable water projects 

is time. For example, over the course of two years the public meetings in Tucson did not directly 

take up, or make a recommendation on, the specific issue of potable reuse despite it being the 

impetus for the WISP study. Likewise there are limits regarding capacity, given that when 

surveyed the general public often has more questions than answers on this topic. The complexity 

of the system limits opportunities for public participation in the planning process. In this study, 
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only one participant was an unaffiliated, interested, and knowledgeable citizen. Planned potable 

water recycling projects are often promoted by government bureaucracies rather than political 

representatives, which also obscures opportunities for public participation. But as case studies in 

planned potable water recycling demonstrate, the power to organize urban space is structural but 

indeterminate (see case studies Chapter 3), and widespread public opposition to such projects is 

often swift and fierce. Thus, while infrastructure contributes greatly to system momentum, it is 

not self-perpetuating.  

Recently, there have been many changes in recommendations for potable reuse. I argue 

that by virtue of being taken for granted, infrastructures represent a subtle form of coercion that 

helps to maintain and reproduce the technological order as it is found “in place.” Urban 

infrastructure works in concert with civil society to set up resistance to critical consciousness and 

incorporate individuals into the collective sanitary common sense. Hegemony includes material 

and mental path dependencies – that is, our histories shape what “matter” matters most when 

designing urban waterworks. As a central source of policy, water agencies and institutions 

control the conceptual language and define the possible options and benefits.  

The neosanitarians and ecosanitarians have different perspectives regarding “the 

evidence” in this case. Neosanitarians are “primarily concerned with getting the facts “right” – at 

least to the extent permitted by the existing research paradigm or tradition” and are therefore 

more science-like in their approach (i.e., rational and dispassionate) (Jasanoff 1995, 9). 

Ecosanitarians are more law-like in their fact-finding; their point of view contains a 

“transcendent objective” that seeks to remedy negative social impacts (i.e., rational and 

passionate) (Jasanoff 1995, 9). At the start of the 21st century, the narratives of ecosanitarian are 
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reminiscent of Marx’s nineteenth-century theory of metabolic rift, described in Chapter 2, and 

reflects the priorities of those who promote “ecological sanitation” as the answer to the global 

sanitation problem, described in Chapter 1. Ecosanitarians emphasize these relations: shifting 

flow of nutrients, the organization of new socio-ecological relations, and a holistic approach to 

sanitation that consciously recognizes that humans and non-humans are interdependent and 

mutually constitutive. Neosanitarians primarily view the public as uneducated students, whereas 

ecosanitarians suggest the public may be enrolled to support technologies that eliminate urban 

waste and pollution through preventative approaches, like composting toilets, rather than 

advancing more technically complex water treatment systems. 

Currently water planners suggest it is not a matter of if but how cities will utilize recycled 

water supplies in the future (e.g., rate and manner of reuse). As a result, potable water reuse is 

rapidly becoming the cornerstone to achieving goals to greater recycled water utilization. Since 

most of the freshwater in the in the U.S. is impaired (i.e., polluted) recycled water can be one of 

the cleanest available municipal water supplies. This irony is not lost on ecosanitarians, who 

hope it can provide a pivot point for changes in centralized waterborne sanitary systems. As 

Harvey (1989) notes, “the power to organise space derives from a whole complex of forces 

mobilised by diverse social agents. It is a conflictual process” (Harvey 1989, 6). He also suggests 

that,  

Urbanisation should ... be regarded as spatially grounded social process in which a 

wide range of different actors with quite different objectives and agendas interact 

through a particular configuration of interlocking spatial practices” (Harvey 1989, 

5). 

In this study only two socially distinct views were found, both of which support planned potable 

water recycling to varying degrees. The results suggest that infrastructure is the fortress of the 
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status quo and emphasize the high degree of hegemony in the urban water sector when 

considering planned potable water recycling projects. In practical terms, there are not many 

options on the table. Indeed, there are not many recommendations for how to solve the 

potentially catastrophic water shortage, which is partially reflected in the limited number of 

statements contained in the Q sample in Chapter 4. As detailed in Chapter 5, my own personal 

point of view was not represented by these socially relevant groups, and it is likely that is true for 

many others, including the “lay” public.  

Since the amendments to the Clean Water Act in 1972, the technological transformation 

of sanitary practices that were ushered in the nineteenth century have been entrenched and 

extended into the twenty-first. Advanced water treatment technology may increase infrastructural 

stability and hegemony, since it is a resilient commitment to form and the prevailing common 

sense. But the central paradox of potable reuse – that recycled water is safer than traditional 

supplies – presents a moment ripe for critique that may be useful “for illuminating the 

fundamental malleability of ‘common sense’ (itself a crucial element of change), but also for 

providing suggestive strategies and tactics for effectuating change” (Waterstone 2010, 875). In 

the Southwest, additional potable water recycling projects are imminent, but not immutable.   
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CHAPTER 7: AN OPPORTUNITY FOR REFLECTIVE RELATIONS 

The urbanizing communities in the Southwest are generally considered “at risk” in terms of 

future water availability. Here, like many parts of the world, rapidly growing urban populations 

are butting against limited available water supplies. The sanitation challenges associated with 

urbanization will be equally, if not more, difficult to overcome. Cities are growing fastest in poor 

countries, where “shit-related” diseases already account for more deaths than tuberculosis, 

malaria, or AIDS (George 2008). For city dwellers in the U.S., water consumption and disposal 

is taken for granted: this is the sanitary common sense (George 2008). The predominant common 

sense is that everyone benefits from water and wastewater services but the average person rarely 

reflects on the costs or consequences of waterborne sanitation. For urban users in the U.S. the 

difference between survival and actual consumption is typically taken for granted. The sanitary 

common sense is not individual, nor is it universal. It is a collective form of cultural inertia. The 

taboo and stigma attached to the sanitary common sense complicates, indeed frustrates the 

growth of both new technologies (toilets and treatments) and mature infrastructures (process and 

materials) in the U.S. and abroad.  

 My research aims to understand the complex interactions between humans, environment, 

and technology – specifically sanitation, water supply, waste disposal, and inefficient use of 

resources. In addition to the cultural inertia, toilets entrench people in a network of limited 

technical choices that were prescribed by previous generations, as illustrated in previous 

chapters. The cultural and the material combine to make toileting a seemingly invisible, 

unspeakable, and pernicious habit. Expert designed, managed, and operated urban waterworks 

contribute to a “flush and forget” sanitary common sense. While the “out of sight out of mind” 
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mentality is commonplace in developed world, worldwide an estimated 2.5 billion people lack 

access to adequate sanitation – it is a staggering number that represents over a third of humanity.  

In the Southwest water planners in growing communities often position recycled water as 

an independent and reliable water supply, especially when the material economy of water is 

limited (e.g., drought). With increasing frequency, engineers, planners, and regional water 

providers propose supplementing drinking water with recycled water as a sustainable solution to 

the growing challenge of urban water scarcity, especially when compared to alternatives such as 

desalination or imported water. Water recycling is considered an important technology for 

maintaining current lifestyles and urban economies built on growth.  

Most of the rhetoric related to potable water recycling presented in the media focuses on 

psychological responses (i.e., disgust) and so-called irrational public opposition, while much of 

the existing social science research seeks to understand and overcome public opposition to 

potable water recycling. In this dissertation I have examined the social, political, and economic 

challenges of incorporating new technologies and recycled water resources in the Southwest, 

locating the region within the broader context of potable reuse in United States and abroad. 

Examining the political implications embedded in the “out of sight, out of mind” ways we deal 

with our own shit highlighted the often unexamined constellation of infrastructures – material, 

political, and subjective – that combine to contribute to both the prescriptions for, and protests 

against planned potable water recycling.  

Political ecology combined with a focus on a broadly defined “technology” provided the 

scaffolding for describing the network, and to examine the governance arrangements that make, 

shape, and frustrate such projects. This orientation recognizes ecological politics and their 



 

181 

 

relation to core economic activities, underscores relational, global interconnectivity, and allows 

for various degrees of technological obduracy. The form of “urban metabolism” of water and 

wastewater networks connects urbanites to differing institutional and biophysical constraints. 

Furthermore, this technological relationship to nature is controlled by experts and elites, who 

were surveyed as part of this study. The results illustrate how different “ways of seeing the 

world” contribute to the different technological choices, which script different types of behavior 

that, in turn, produce certain environments and ecologies with substantially different material 

exchanges (i.e., flows of matter and material energy). The lack of diversity found in this study 

does not indicate a broad consensus.  The case is quite to the contrary, especially since I did not 

survey the “general” lay public. The competing technologies that extend from the common sense 

solutions of average sanitarians, neosanitarians, and ecosanitarians are linked to geographically 

specific “urban metabolisms” (i.e., particular processes and urban environmental politics). 

Unlike most toilet people, who are largely ambivalent about water supply and disposal, 

neosanitarians and ecosanitarians are mindful of where their water comes from and where their 

flushes flow. Although the flush and forget sanitarian common sense is widely-held in American 

society, it is not represented in this study.  

The prevailing sanitarian common sense has led to society-wide toileting practices that 

are environmentally damaging, but culturally and politically difficult to overturn. For 

neosanitarians, daily negotiation and high levels of interaction with modern sanitation systems 

has led to a common sense wherein alternative methods of managing human bodily wastes are 

not considered. However, accepting the neosanitarian solution means that billions of gallons of 

high-quality water must continue to be flushed daily to be highly treated and recycled. 
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Ecosanitarian common sense is similarly based on social interaction and geographic and 

historical circumstances.  But it also contains a commitment to a more flexible, interactive, 

grassroots approach to urban water management. However, accepting the ecosanitarian solution 

means recognizing that we cannot continue to defecate into the “best available” water supply, 

whether it is sourced from recycled water or traditional water supplies. Meanwhile, there are few 

commercially available composing toilets and current models are “known to be a challenging 

technology” in communities where they are applied (Dimpfl and Moran 2014, 728). The lack of 

a commensurate alternatives to the flush toilet in the rapidly urbanizing global south prompted 

billionaire philanthropist Bill Gates to sponsor a “reinvent the toilet” innovation challenge in 

2012. This is no small task. 

Contrary to my hopes when designing this study, these findings offer few 

recommendations for how to solve the potentially global water crisis, which is predicted to be 

particularly acute in the U.S. Southwest, or the global sanitation crisis, which primarily affects 

the rapidly urbanizing countries in the global south. Unfortunately, there are fewer “forms” of 

competing common senses than I expected. This narrow range of shared perspectives regarding 

water and wastewater planning is currently a dilemma, but it is a false dichotomy. The challenge 

is to increase the range of sufficient technological possibilities. In the city, water supply and 

disposal are local issues that few people know much about. The passive consumption of toilet 

technology forcefully persuades the average person to release responsibility for water supply and 

wastewater management. Expert designed, managed, and operated urban water and wastewater 

systems counterproductively contribute to the established “flush and forget” sanitary common 

sense. Truly sustainable water management must reexamine the normative dimensions of the 
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persistent urban ecological problems posed by the flush toilet and sanitary technology that 

sustains the wanton consumption and elimination of resources. In the U.S., the infrastructure that 

supports the toilet and toileting will be as materially and culturally hard to abandon as the 

automobile and driving – but perhaps equally important. Indeed, roads and sewers are built in 

tandem based on projections of future populations and potential future flows of traffic, water, 

and sewage. Roads are part of daily life where our increased sense of independence is a 

negotiated interdependent relation with others (e.g., traffic, roadkill). This is true even for people 

who do not drive (e.g., cyclists, pedestrians). City dwellers often only see sewers before the 

roads are laid, or if for some reason the roads are torn up for sewer repairs. The subterranean 

sewage system adds to the gap between the average persons’ sanitary knowledge and ability to 

participate in system design and management. This lack of awareness limits the ability to 

imagine competing possibilities and makes it hard to shift to arguably better, more sustainable 

technologies. Cultural taboos preclude polite conversation about shit, which also hampers 

understanding of the wide ranging public health and environmental issues, and the society-wide 

awareness necessary to achieve more sustainable sanitation practices. 

Understanding the city as hybrid techno-nature helps to elucidate competing urban 

metabolisms of the neosanitarian and ecosanitarian perspectives, which are best represented by 

the competing “plants” each proposes as part of the solution. The neosanitarian is primarily 

interested in water treatment plants and mechanical processes, though not to the exclusion of 

non-mechanical “natural” processes (e.g., soil-aquifer-treatment, constructed wetlands). The 

ecosanitarian is primarily interested in wetlands and the capacity of natural systems to treat 

human excrement, though no to the exclusion of mechanical processes (e.g., water treatment for 
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drinking water systems). Concerns about future water quality and availability enable and 

constrain both technological choices.  

Given the current condition of devastating, ongoing drought, plans for potable water 

recycling are becoming an integral part of water supply portfolios across the Southwest. Spurred 

on by ominous forecasts, planners propose supplementing drinking water with recycled water as 

a sustainable solution to many of the growing challenges of urban water scarcity, despite the fact 

that recycled water is an adaptation to the very problems that have emerged from the legacy of 

modern sanitation services. Trillions of dollars in water and wastewater investments are being 

made in the process of adapting to a brilliant but ultimately arrogant technology: the flush toilet. 

Sewage remains a major source of pollution and a chronic public health threat. 

Promoting purified recycled water as “safer than conventional” brings into question the 

safety of existing water supplies and the common sense of adapting to sanitation systems that are 

based on Progressive Era infrastructure both in terms of their political technology and the 

subterranean gravity-fed system design. Furthermore, the history of urban water development in 

the U.S. and abroad suggests that waterborne sanitation is ill equipped to deal with the rapid 

increase in urbanization worldwide. Reflecting on these results, the current management 

challenge is to mitigate the damage done by the flush toilet, and diversify the range of options, 

technologies, policies, and participants in the planning process. Considering the long-term 

challenges ahead the alternative solution, adapting to the “out of sight, out of mind” sanitary 

common sense, seems a most perilous choice. 

The first sanitary revolution in the U.S. embraced subterranean sewer systems and 

municipal management in the name of public health. Once waterborne sanitary systems were 
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established, physical and legal infrastructures were drafted to accommodate a specific common 

sense. The environmental movement spurred the second sanitary revolution in the U.S. and the 

passage of the Clean Water Act, which resulted in technology-based approach to managing water 

quality. Over time advances in science and technology led to increasingly stringent regulation, 

and subsequently additional wastewater treatment. Plans for potable water recycling entrench 

this sanitary common sense. While it is not clear what the future holds, the rising interest in 

potable reuse offers a rare opening for reflection, negotiation, and critique of an antiquated 

“flush-and-forget” sanitation infrastructure, and of the use of water as a vehicle for transporting 

human waste. 

My research suggests that infrastructure is a multiplicity: a means and an end. While the 

lack of diversity found in this study does not indicate broad consensus, it does signal a dire need 

for basic research and investment in the development of new alternative technologies and 

governance paradigms. There is a chance that the prescription for potable reuse could spur the 

development of viable alternatives to the socio-technical status-quo, systems that are more 

transparent and inclusive in both their management and design. I conclude – though I am not one 

of them – that we might begin by following the lead of the ecosanitarians’ “good sense.” 

Ecosanitarians propose that truly sustainable solutions will take a revolutionary force, a third 

sanitary revolution. We must start by recognizing that the dominance of the “flush and forget” 

common sense is a momentary stabilization, and we can seize the opportunity to seek 

fundamental changes to the sanitary system. Ideally, greater engagement could contribute to 

creative new ideas (i.e., future possibilities) that would help to re-conceptualize our current and 
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historical sanitary practices and ultimately change the insidious way we handle bodily waste, 

among other things.  

It is difficult to predict where, if, or when, the Southwest will “run out” of water. 

Although non-renewable groundwater is finite, changes in technology, water management, 

housing markets, and behaviors will impact future water supplies. This portends that the 

challenges of water and sanitation are immense, but not insurmountable. Over the past half 

century, the damaging and oftentimes unjust prevailing common sense in the U.S. regarding a 

range of issues has been overturned: smoking, large dams, and littering offer just a few 

examples. Increasing public awareness about the environmental damage associated with toileting 

can change our “conceptions of the world” around us, and our role in it. The prescription for 

planned potable water recycling provides an apropos occasion for more reflective relations with 

our excrement, the environment, and each other. In my view the tenets of sustainability should be 

equally applicable in all urban areas. I am not promoting a set of universal principles; I am 

instead suggesting that opportunities for change should not be limited to advanced water 

treatment in the U.S. and the West, and EcoSan for developing countries and the rest. A sobering 

account of the ecological implications and public health trends associated with flush and forget 

sanitary common sense, combined with information about the effectiveness of dry toilets and 

value of finished compost, could possibly spur a national conversation about water reform in 

public sector in regards to sanitary infrastructure in the U.S. My dissertation is one small part of 

a very large sanitary conversation. My hope is that this research is a modest contribution to that 

project.   
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