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Survey of statewide public perceptions regarding water

reuse in Arizona

Channah Rock, Frederic I. Solop and Daniel Gerrity
ABSTRACT
Increasing demands on water resources have made water reuse an attractive option for extending

water supplies in the southwest. However, concerns remain about the potential risks of contact with

recycled water. This study focused on perceptions regarding water reuse and how these may affect

future utilization of the resource. This study, based on a telephone survey of 400 randomly-selected

Arizona residents, was used to assess public opinion of water reuse in the state. Survey results

indicated that residents feel it is important for their community to use recycled water. In fact, 76% of

those surveyed support using ‘consumer incentives for using recycled water’, and over two-thirds of

respondents support ‘increasing water or sewer rates to treat water to higher standards’. Despite

this support, the survey revealed that almost two-thirds of the respondents have concerns about

recycled water. Those concerns can be alleviated by providing ‘better information about recycled

water’. Education level proved to be the most significant demographic affecting perception of

terminology and recycled water uses. These results can be used by water agencies – even those

outside Arizona – to address community concerns, effectively promote water reuse, and develop

more sustainable and accepted alternatives to augment their water portfolios.
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INTRODUCTION
Non-potable reuse of treated wastewater, including irrigation

and power plant cooling, is generally accepted in the public

arena, but there are still exceptions and significant concerns,

particularly related to the irrigation of food crops and chil-

dren’s play areas (Ingram et al. ). Studies indicate that

the public is less accepting of recycled water as the intended

use becomes increasingly personal (i.e. irrigation→ toilet

flushing→ automobile washing) (Hurlimann & McKay

). Since the combination of real and perceived risks

often dominates the reuse discussion, municipal decision-

making is often driven more by public perception of risks

rather than by scientific assessments. In fact, water reuse sur-

veys indicate that people are more trusting of their own

intuition than conclusions based on peer-reviewed scientific

research (Hartley ). This statement is supported by the

general decline in public trust of municipal drinking water

and wastewater utilities coupled with a widespread belief
that even advanced technologies are incapable of removing

wastewater-derived contaminants (Hartley ). The Associ-

ated Press report on pharmaceuticals in water is an excellent

example of how public distrust is easily stimulated (Associ-

ated Press ; Donn et al. ). One of the primary

conclusions from the report was that public agencies were

suppressing water quality information that was vital to

public health. To the contrary, the public agencies were

actively participating in the research in order to achieve a

more comprehensive understanding of the situation, but

this utility commitment to public health protection was not

apparent in the subsequent media reports.

While public opinion may suggest that water reuse poses

an elevated risk to human health, to date there have been no

confirmed cases of human illness related to water recycling

practices. Some studies have determined that certain organ-

isms have an ability to thrive within recycled water piping
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(e.g. Alonso et al. ; Jjemba et al. ; Rock et al. ),

but it is not clear whether human contact with this water pre-

sents an elevated risk of disease. It must be stressed that this

microbial occurrence is not limited to recycled water piping.

In fact, studies have shown that Legionella sp. and atypical

mycobacteria are common even in potable water distribution

systems (Berry et al. ). Wastewater treatment plants, par-

ticularly those with advanced treatment trains, are generally

well equipped to sufficiently inactivate and removemicrobial

pathogens of fecal origin. These same treatment processes

are also quite effective in reducing concentrations of a

wide range of trace organic contaminants (e.g. pharmaceuti-

cals, personal care products, and illicit drugs) (Gerrity et al.

), and the resulting concentrations rarely pose acute

risks to public health or aquatic ecosystems (Gerrity &

Snyder ). Therefore, many of the public’s concerns

related to water recycling are unfounded. These misconcep-

tions make the results of this study of prime importance to

water managers who are considering water reuse to expand

their water resource portfolios.

Despite these concerns, studies have shown that people

support reuse in the context of water conservation and

environmental stewardship (Hartley ), but there is a ‘tip-

ping point’ where the intended use becomes too personal

(Hurlimann &McKay ) and support diminishes rapidly.

Therefore, the degree of resistance attributable to a lack of

information ormisinformation is an important research ques-

tion. Anecdotal evidence supports the widely held belief that

education provides the key to achieving public acceptance of

water reuse, but there has been limited research to identify

which factors significantly influence this public perception.

Po et al. () identified several blanket issues that

likely contribute to public perception, including a ‘disgust

or ‘yuck’ factor’, perceptions of risk, issues of trust, issues

of choice and justice, and issues of cost. Past research also

predicted that public concerns can be alleviated by develop-

ing a ‘familiarity and trust’ based on experience with water

reuse applications (Marks ; Marks et al. ). In fact,

Hartley () identified several public perception factors

that were directly related to familiarity, including confi-

dence in treatment utilities, perception of reuse water

quality, and recognizing the connection between wastewater

and indirect potable reuse (IPR), which is the reuse of trea-

ted wastewater as a drinking water supply following some
type of environmental buffer. Hartley () also described

a general reluctance to acknowledge the wastewater-IPR

connection and the safety record of IPR, thereby missing

the opportunity to ‘establish transparency and public famili-

arity’ with the concept (Marks ). In the United States,

there are numerous examples of IPR that encompass a

wide range of treatment, including the Orange County

Water District (CA), West Basin Municipal Water District

(CA), Upper Occoquan Service Authority (VA), El Paso

Water Utilities (TX), and the Montebello Forebay (CA),

among many others. Many of these systems have been oper-

ating for decades with no detrimental impacts to public

health.

Past studies have also shown that public outreach and

education can actually polarize the public even further (Hart-

ley ), which can have negative impacts on reuse

implementation (e.g. through media saturation by the opposi-

tion) despite the general increase in public support. This

paradox emphasizes the complexity of garnering support for

water reuse even in regions that seemingly have little recourse.

Therefore, additional studies and surveys of public attitudes

toward water reuse are warranted before any meaningful con-

clusions can be formed. The comprehensive approach of this

survey helps to elevate our knowledge of risk communication,

further characterize community perceptions related to water

recycling, and identify elements of public perception that

must be addressed in future outreach efforts.
METHODS

Survey development and location

A telephone survey of residents in the state of Arizona was

conducted to gain a better understanding of public percep-

tions of recycled water and the use of recycled water in

different capacities. The survey was conducted between Sep-

tember 27 and October 2, 2008, with 400 randomly-selected

Arizona residents, 18 years of age and older. The survey was

conducted in English.

Personnel from the Social Research Laboratory at

Northern Arizona University and the University of Arizona

collaboratively developed the survey instrument, which is

provided in the Supplementary Information (available



508 C. Rock et al. | Survey of statewide public perceptions regarding water reuse in Arizona Journal of Water Supply: Research and Technology—AQUA | 61.8 | 2012
online at http://www.iwaponline.com/aqua/061/070.pdf).

Once written, the survey instrument was thoroughly pre-

tested before data collection was initiated. The survey uti-

lized a random-digit dial (RDD) sampling technique to

generate a representative sample of households living in

the state of Arizona. RDD produces a more representative

sample of the population than other sampling methods

because all households with working telephones have an

equal chance of being contacted. Listed and unlisted resi-

dential households have similar probabilities of being

included in the RDD study. Potential respondents were

screened for living within Arizona and for considering Ari-

zona to be their primary place of residence. The average

length of the survey was approximately 11 minutes.

Margin of error

The ‘sampling error’ associated with a 400-person survey

throughout the state of Arizona (∼6.5 million people)

is± 4.9% at a 95% confidence level. ‘Sampling error’ is a

social science statistical term that describes the probable

difference between interviewing everyone in a given

population and interviewing a sample drawn from that

population. The sampling error offers an estimate of the

range of percentages that would be obtained if the entire

state population had been surveyed rather than extrapolat-

ing the results from a subset of that population.

Survey implementation

Once a phone survey was initiated, trained interviewers

introduced the survey to potential respondents by identify-

ing the name of the calling center and the purpose of the

survey. Respondents were assured that nothing was being

sold or solicited, and they were guaranteed confidentiality

of responses. Respondents were asked for their consent to

take the survey after being informed that the survey would

take approximately 10 minutes to complete.

Every effort was made to obtain the highest possible

completion rate. Several techniques were employed to

achieve this goal. Survey fielding (the process of collecting

interview information) utilized an established pattern of call-

backs to minimize non-sampling errors that occur from

certain types of people not being available at particular
times of the day. Also, a refusal conversion process (the pro-

cess of calling back potential respondents who initially

refused to participate in the survey) helped to maintain the

integrity of the original sampling framework and minimize

non-response bias in sampling.
Quality control

Several quality checks were used in the collection of data.

All interviewers were thoroughly trained in telephone sur-

veying methodology prior to interviewing. After several

general training sessions, interviewers received training

specific to this project and remained in practice mode

until maximum proficiency was reached. Once an inter-

viewer was prepared to administer the survey, supervisors

performed frequent and regular monitoring of calls and

data collection. Supervisors trained to check on the

accuracy and validity of data collection completed a ‘super-

visor call-back’ of randomly selected calls. Each calling shift

held a pre-shift meeting that prepped interviewers on

updates and changes in survey procedures. Interviewer

meetings were held regularly, and meetings with calling

center staff were also held throughout the fielding of the

survey to address questions that may have arisen.
Study limitations

The goal of this study was to interview a representative

sample of adult residents of Arizona. Despite the use of rig-

orous scientific methodology, all telephone surveys face

certain challenges and limitations. Only households that

contain a working telephone were capable of participating

in this study. Other types of survey methodologies may be

able to reach households that do not have a working tele-

phone. However, this would significantly increase the

complexity and cost of the survey, while not necessarily

increasing the accuracy of the results. RDD telephone

sampling generates telephone numbers that are both

listed and unlisted. Since telephone companies’ boundaries

for telephone exchange areas are not necessarily aligned

with geopolitical boundaries (e.g. counties), telephone com-

panies are not exact in assigning phone numbers within a

defined geographical region. In order to account for

http://www.iwaponline.com/aqua/061/070.pdf
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differential survey participation among demographic

groups, survey results were weighted by gender.
Demographics

After the survey data were compiled, an analysis of var-

iance (ANOVA) or t-test was performed using SPSS

Statistics 17 (IBM, Armonk, NY) to determine whether

certain demographics had a significant impact on the

responses. The ANOVAs and t-tests were performed at

an alpha level of 0.05 with the following dependent vari-

ables: (1) the terminology used to describe recycled water

(R1–R8 in the survey instrument), (2) the potential uses

for recycled water with current treatment paradigms

(U1–U18 in the survey instrument), and (3) the potential

uses for recycled water treated to higher standards

(H1–H5 in the survey instrument). The various factors

and levels (i.e. demographics) for the ANOVAs and

t-tests are shown in Table 1. Survey research tends to

over-represent well educated respondents. There would

seem to be some skewing towards people with college

degrees in the data represented here. The resulting statisti-

cal analyses, including mean responses and p values, are

summarized in the Supplementary Information (available

online at http://www.iwaponline.com/aqua/061/070.

pdf). For context related to the geographical locations in

Table 1, the Phoenix and Tucson Metropolitan Areas are

relatively similar in terms of demographics and climate,

although Tucson is considered a cooler, yet more water-

scarce region. Both the rural northern and southern coun-

ties have experienced significant water shortages in the

past, but the rural north is characterized by more of a
Table 1 | Demographic categories (percentage of respondents)

Demographic Category 1 Category 2

Gender Male (50%) Female (50%)

Age 18–34 (13%) 35–59 (49%)

Race White (80%) Non-White (20%)

Household income <$25,000 (14%) $25,000–$75,000 (45%

Education level No college (24%) Some college (33%)

Location Phoenix Metro (57%) Tucson Metro (18%)
steppe or highland climate while the rural south is predo-

minantly desert (CAP ).
RESULTS AND DISCUSSION

Perceptions of terminology used for water reuse

As water reuse has evolved and become more widespread,

the terminology used to describe the concept has also chan-

ged over time and in relation to certain applications. Terms

specifically related to wastewater treatment, including ‘ter-

tiary treated wastewater’ and ‘effluent’, were first replaced

by terms with more positive connotations, such as ‘reclaimed

water’ and ‘recycled water’. In the past, these terms were gen-

erally used to describe wastewater treated to standards

sufficient for non-potable applications, specifically irrigation.

More recently, potable reuse has become more common

throughout the United States and the world. This has led

to a general distinction in terminology between non-potable

reuse (e.g. ‘reclaimed water’) and potable reuse applications

(e.g. ‘repurified water’). Opponents of the reuse concept, par-

ticularly in relation to potable applications, developed

different terminology consistent with their perception,

hence the widespread use of phrases such as ‘toilet-to-tap’.

In fact, public opposition fueled by this moniker has led to

significant roadblocks for some IPR projects (Chu ).

In order to characterize public perception related to this

issue, survey respondents were asked to judge their reaction

(negative, neutral, or positive; very or somewhat) to a series

of terms. The results are illustrated in Figure 1. In the survey,

a majority of Arizona residents responded positively to the

following terms: 64% (254/400) for ‘water reuse’, 62%
Category 3 Category 4

60þ (38%)

) >$75,000 (41%)

College grad (43%)

Rural Counties North (15%) Rural Counties South (10%)

http://www.iwaponline.com/aqua/061/070.pdf
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Figure 1 | Respondents’ perception (positive or negative) of terms related to water reuse.
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(246/398) for ‘recycled water’, 62% (244/399) for ‘repurified

water’, and 55% (117/399) for ‘reclaimed water’. ‘Reclaimed

water’ had the most negative response among these terms at

20% (81/399), while ‘repurified water’ had the least negative

response of 12% (45/399). Interestingly, the City of San

Diego (CA) refers to their current IPR demonstration project

as ‘water purification’.

Conversely, residents had less positive perceptions of

the terms that were most identifiable with the concept’s

wastewater origin: 30% (112/395) for ‘effluent’, 22% (87/

398) for ‘tertiary treated wastewater’, 21% (83/399) for

‘wastewater’, and 12% (51/397) for ‘toilet-to-tap’. With the

exception of ‘toilet-to-tap’, a majority of the public was

either neutral or unsure of their perception of these predo-

minantly wastewater-based terms. As one might expect,

the term ‘toilet-to-tap’ clearly had the most negative percep-

tion of 66% (259/397), while ‘effluent’ had the least negative

perception of 18% (71/395). This highlights the efficacy of

‘toilet-to-tap’ in campaigns to hinder implementation of IPR.

The perceptions of several terms were significantly differ-

ent depending on the respondents’ demographics. For

example, males were more positive in their responses to

‘reclaimedwater’ (p¼ 0.03) and less negative in their responses

to ‘tertiary treated wastewater’ (p¼ 0.02), ‘wastewater’ (p¼
0.01), and ‘toilet-to-tap’ (p¼ 0.00). Racial differences were

significant for ‘tertiary treated wastewater’ (p¼ 0.04), ‘waste-

water’ (p¼ 0.05), and ‘repurified water’ (p¼ 0.04), but

‘repurified water’ was the only term where non-white respon-

dents were more supportive or less negative than white
respondents. Again, the overall trends were consistent in

terms of ‘wastewater’-focused terminology having a negative

perception. With respect to age, the two older groups (i.e.

>35 years of age) were significantly more supportive or less

negative in their responses to ‘reclaimed water’ (p¼ 0.04), ‘ter-

tiary treated wastewater’ (p¼ 0.01), and ‘wastewater’ (p¼
0.00), while the youngest age group was significantly more sup-

portive of ‘repurified water’ (p¼ 0.04). Education was clearly

the most significant factor affecting the respondents’ percep-

tions considering that college graduates were significantly

more supportive or less negative in their responses to five of

the seven terms (no significant difference for ‘effluent’ and

‘wastewater’). Furthermore, higher household incomes were

associated with significant increases in support for ‘water

reuse’ (p¼ 0.05), ‘reclaimed water’ (p¼ 0.01), and ‘recycled

water’ (p¼ 0.01). Finally, geographical location (i.e. metropoli-

tan area vs. rural area, north vs. south) had no significant

impact on public perception of specific terms.

Once the perception of terms section was completed,

respondents were told that for the purposes of this study,

‘reclaimed’ or ‘recycled water’ was defined as wastewater

that has been treated and disinfected for beneficial use.

Public education

Respondents were then asked to indicate which media they

used to obtain information pertaining to recycled water and

water quality (Figure 2). Based on the results of the survey,

traditional news media was the primary source of



Figure 2 | Distribution of media providing water reuse information to respondents.
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information on recycled water for Arizona residents. Nearly

29% (114/400) and 23% (92/400) of respondents reported

getting their information on recycled water from newspaper

or television, respectively. Approximately 14% (55/400) of

respondents reported that they did not receive such infor-

mation, which was the third-highest response, and the

fourth-highest response was the internet at 12% (47/400).

It was particularly surprising that only 6% (25/400) of

respondents reported that they received recycled water

information from their water company. Based on amend-

ments to the Safe Drinking Water Act in the United

States, all water utilities are required to provide yearly

reports of water resources and water quality to their custo-

mers, and these reports often include information related

to recycled water as well. Approximately 2% (6/400) of

respondents reported that they received information on

recycled water at a golf course, which is one of the most

significant recycled water customers in Arizona.

Recycled water uses

The next set of questions was aimed at determining which

uses of recycled water were acceptable to Arizona residents

based on their current level of understanding. Responses
were recorded on a Likert scale where 1¼ strongly

opposed, 2¼ somewhat opposed, 3¼ unsure, 4¼ some-

what support, and 5¼ strongly support. According to the

survey, Arizona residents generally support most potential

uses of recycled water (Figure 3). With the exception of

‘watering vegetable crops’ at 49% (196/399), over half of

Arizonans ‘strongly support’ or ‘somewhat support’ all of

the potential uses of recycled water discussed in this

survey. The survey found at least 6% opposition to each

of the proposed uses of recycled water. In addition to

understanding perception of uses that would benefit

citizens directly, the survey also targeted a better under-

standing of uses that benefitted the environment. The

survey included options ‘to sustain riparian ecosystems

(cottonwood trees)’, ‘to increase stream flows for increased

recreation’, and ‘to restore habitat for wildlife’. For each

one of these potential uses, respondents were generally

supportive: 83% (328/398) to ‘sustain riparian ecosystems’,

79% (316/400) ‘to restore habitat for wildlife’, and 57%

(227/399) ‘to increase stream flows’.

The perceptions of some recycled water uses were also

impacted by demographics. Similar to public perception of

specific terms, males were significantly more supportive

of some uses of recycled water, specifically ‘watering



Figure 3 | Respondents’ support/opposition for potential uses of reclaimed water.
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non-edible crops’ (p¼ 0.05), ‘watering orchards’ (p¼ 0.00),

and ‘restoring habitat for wildlife’ (p¼ 0.01). White respon-

dents were significantly more supportive of using recycled

water for ‘cooling towers in power plants’ (p¼ 0.00), ‘water-

ing cemeteries’ (p¼ 0.00), ‘watering golf courses’ (p¼ 0.00),

‘watering non-edible crops’ (p¼ 0.02), ‘toilet flushing in

houses’ (p¼ 0.04), and ‘snowmaking at ski areas’ (p¼
0.01). Age only had a significant impact on ‘watering ceme-

teries’ (p¼ 0.00) and ‘watering non-edible crops’ (p¼ 0.01)

in that older respondents were more generally supportive

of these potential uses. As mentioned above, education was

the most influential demographic as this category signifi-

cantly impacted 17 of the 18 potential uses. In each of the

17 categories, college education led to greater support of

the various recycled water uses. Education had no significant

impact on ‘toilet flushing in public buildings’ (p¼ 0.08) for

which all respondents were highly supportive. Furthermore,

household income was similar to education in that this

demographic significantly impacted 12 of the 18 potential

uses, with higher household income correlated to greater

support of recycled water use. Finally, geographic location

only had a significant impact on a subset of the potential

uses, including ‘fire hydrants’ (p¼ 0.02), ‘watering non-

edible crops’ (p¼ 0.02), ‘restoring habitat for wildlife’

(p¼ 0.02), and ‘sustaining riparian ecosystems’ (p¼ 0.01).
For those uses, the metropolitan areas were generally more

supportive than the rural areas, and the rural southern coun-

ties were more supportive than the rural northern counties.

Effect of treatment standards on public perception

Recently, increased awareness of the prevalence and poten-

tial public and aquatic health impacts of trace organic

contaminants (i.e. pharmaceuticals, personal care products,

and other contaminants of emerging concern) in water has

raised additional concerns related to water recycling.

These compounds are present in nearly all water supplies,

but advanced treatment technologies, such as reverse osmo-

sis or various forms of advanced oxidation, are capable of

reducing the concentrations of these compounds to the

detection limits of existing analytical methods (Gerrity &

Snyder ). Particularly when integrated into a multi-

barrier approach, these treatment technologies are equally

effective against pathogenic microorganisms that are often

present in municipal wastewater (Gerrity et al. ).

To better understand the public’s perception of treat-

ment efficacy, the survey asked whether a higher standard

of treatment fostered greater acceptance of expanded uses

of recycled water (Figure 4). The survey did not explicitly

describe the wastewater treatment process to survey



Figure 4 | Respondents’ support/opposition for potential uses of reclaimed water receiving advanced treatment.

513 C. Rock et al. | Survey of statewide public perceptions regarding water reuse in Arizona Journal of Water Supply: Research and Technology—AQUA | 61.8 | 2012
participants as that would have potentially influenced

survey responses. Assuming a higher standard of treatment,

a majority of respondents would support the use of recycled

water for ‘laundry’ (71%; 281/398), ‘household cleaning’

(65%; 259/398), and ‘bathing’ (51%; 199/398). In contrast,

less than half of respondents would support using recycled

water for ‘cooking’ (41%; 165/399) or ‘drinking’ (35%;

140/399). Furthermore, a majority of the respondents were

outright opposed to uses associated with direct consump-

tion, specifically ‘drinking’ (60%; 237/399) and ‘cooking’

(53%; 214/399).

With respect to demographics, there were no statisti-

cally significant differences for gender, race, or age with

respect to perception of uses after assuring a higher

level of treatment. Again, higher levels of education

resulted in significantly greater support for all of the pro-

posed uses (p¼ 0.00), while annual household income

only had a significant impact on the perceived acceptabil-

ity of ‘cleaning’ (p¼ 0.01) and ‘drinking’ (p¼ 0.05).

Finally, both metropolitan areas showed a significantly

greater level of support for ‘cleaning’ (p¼ 0.05), and the

rural northern counties were more supportive than the

rural southern counties.

Based on the current survey, it is impossible to

determine whether these responses would change if the

respondents were informed that potable reuse applications

often include advanced treatment supplemented with an

extensive environmental barrier. Regardless, these results sup-

port Hurlimann & McKay’s () earlier conclusion that the

public is less accepting of water recycling as the use becomes

increasingly personal. However, the fact that so many
respondents are still opposed to potable reuse applications is

disconcerting and indicates that additional education and out-

reach are critical to the success of IPR projects.

Importance of water reuse in the community

Respondents were also asked the following: ‘How important

is it to you that your community uses recycled water to help

meet its water needs’ (Figure 5). Respondents generally indi-

cated that it is very important for their community to use

recycled water. When ranking this importance on a scale

from 1 to 10, the average ranking was 7.6, and the most

frequent ranking was 10. Furthermore, there were no statisti-

cally significant differences for any of the demographic

categories. Therefore, recycled water is not necessarily

affected by the ‘not in my backyard’ (NIMBY) syndrome,

which hinders implementation of some concepts and tech-

nologies (e.g. nuclear power plants as an alternative to

coal power plants). In conjunction with the other data

from the survey, this indicates that respondents are certainly

willing to accept recycled water as long as the concept is

proposed in an effective manner and the water is used in

an acceptable way.

Recycled water concerns

Despite the positive reactions to potential uses for

recycled water, almost two-thirds of respondents (64%;

253/400) still have general concerns about recycled

water. However, the survey indicated that these concerns

can be alleviated by providing ‘more information about



Figure 5 | Importance of water reuse to Arizona communities. A score of 1 means ‘not at all important’ and 10 means ‘very important’ (n¼ 400, Mean¼ 7.62, Std. Dev.¼ 2.357).
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recycled water’ (81%; 206/253), ‘stronger oversight of

treatment plants’ (79%; 200/253), and ‘better wastewater

treatment’ (77%; 195/253). These results indicate that

respondents are not familiar with the rigorous regulatory

and permitting processes associated with recycled water,

particularly with respect to IPR in some states.

For example, the California Department of Public

Health (CDPH) recently published a set of stringent

revisions to their draft Groundwater Replenishment

Reuse regulations (CDPH ). By requiring multi-barrier

advanced treatment coupled with an effective environ-

mental buffer, the regulations ensure that IPR facilities

achieve extensive removal/inactivation of a suite of

pathogenic microorganisms, trace organic contaminants,

and other constituents commonly found in wastewater.

As indicated by the overwhelming need for ‘more infor-

mation about recycled water’ (81%; 206/253), this type

of information must be disseminated to the public in a

more effective manner.

Despite the overwhelming majority of people with con-

cerns, 37% (147/400) of respondents did not have any

concerns about recycled water, thereby indicating that

there is a strong foundation of acceptance from which

agencies can continue to build support. Furthermore, there
was no significant spatial variability in this core support

group. Each of the regions represented in the study (Phoe-

nix-Metro, Tucson, Rural Counties North, and Rural

Counties South) yielded a similar percentage of respondents

with no concerns about recycled water.
Implementation strategies

Regarding implementation strategies, 76% (302/397) of

respondents support using ‘consumer incentives for using

recycledwater’ (e.g. rebate programs, bill reduction, or reduced

water rates). Furthermore, over two-thirds of respondents

(67%; 267/398) support ‘increasing water or sewer rates to

treat water to higher standards’. These results are particularly

important for agencies and municipalities currently consider-

ing advanced water treatment (AWT) for water recycling and

future augmentation of their water resource portfolios.

Although responses were generally positive towards the

use of recycled water in local communities, respondents are

divided on ‘mandatory use of recycled water’. Forty-five per-

cent (179/398) support mandatory use, 45% oppose it, and

the remaining 10% (40/400) are unsure. This illustrates a

common behavioral tendency in that people will support
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and believe in what ‘should’ be done, but once the intended

change is mandated, opposition arises (Dear ).

Open Ended Responses: ‘What would reduce your concerns about recycled
water?’

• If there was some type of speaker that gave positive reasons to
use

• Processed properly without skipping methods to save money

• Assurance that the whole system was secure

• I would probably use a kit to test the water coming into my
home if it were reclaimed water

• Making sure pharmaceuticals are filtered out, and using earth/
underground water

• Widespread adoption

• The more that it is used the more comfortable I will be with it

• Educate the people to use water in the best way

• I would like to take a tour of the treatment plant and see for
myself and understand that it is safe

• The privatization of water treatment plants

• Knowing who is checking on the water

• If information is from a known source
Types of household water sources

It was also important for the research team to understand

the differences in perception of residents supplied water

by a private well versus a public water supply. Approxi-

mately 3% of households (12/390) were supplied by

private wells, while 86% (334/390) of respondents were

supplied by a public water system. The remainder of indi-

viduals surveyed reported paying a water bill as part of

their rent or hauling water/paying to have it delivered as

the most common source of water in the home, 11% (41/

390) and 1% (3/390), respectively. Additionally, 80%

(310/390) of respondents reported their home as being con-

nected to a sewer system, 19% (75/390) reported septic

system, and 1% (5/390) did not know. While responses

were generally similar for respondents regardless of water

supply, those respondents that lived in rural counties,

who often tend to be on private wells, generally responded

less positively to water reuse terminology and the range of

uses.
Open ended responses

Respondents were also presented with the opportunity to

provide open-ended answers that were not scripted. These

responses were recorded in reply to the following question:

‘What else would reduce your concerns about recycled

water?’ A subset of these responses is provided in Table 2.

Additionally, the answers were recoded into the following

categories to aid in evaluation: ‘more information (general)’,

‘stronger oversight’, ‘scientific evidence/research’, ‘honesty/

truth/transparency’, ‘best possible technology’, ‘do not

know/nothing’, or ‘other’. As a result, the two most

common open-ended responses were ‘more information’

(20%; 80/400) or ‘do not know/nothing’ (51%; 206/400).

The remaining categories ranged from 2 to 9% of the total

number of responses collected. These results also support

previous research by Hartley (), which indicated that

people generally rely on their own intuition rather than

peer-reviewed scientific research.
CONCLUSIONS

Given that water reuse tends to be a regional solution to

water scarcity, policy decisions regarding the suitability of

water reuse are often left to individual states, municipal utili-

ties, and elected local officials. Local opposition to reuse

often stems from misinformed public outreach efforts and

raises concerns related to cost, health effects, and environ-

mental justice. These concerns were evident in the

data gathered during this study. Numerous studies have

suggested that these concerns must be thoroughly addressed

in the planning and outreach processes or the stakeholders

risk proposed projects being halted due to lack of public sup-

port (Bridgeman ; Hartley ; Khan & Gerrard ).

Historically, numerous cities in the United States, including

several in Arizona, and abroad have experienced extreme

public and political opposition due to perceived fairness

and environmental justice issues (Dear ). Public influence

can be exerted via political pressure or ballot initiatives as a

means to limit water reuse or restrain government power

and decision making. Nonetheless, this recent survey indi-

cates that the public strongly favors a number of non-

potable uses for recycled water, and potable uses may gain
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greater support if the public is provided with additional infor-

mation. Support for water recycling can also be increased

with consumer incentives. Finally, recycled water use is not

plagued by the NIMBY syndrome considering that many

respondents supported water recycling in their local commu-

nities. Therefore, stakeholders can build on the foundation

of support already established in order to achieve more

widespread implementation of water recycling.

Although the respondents generally had a positive per-

ception of water recycling topics, the results support

several previous studies identifying risk perception or organ-

izational trust as common roadblocks to water recycling

projects. High correlations between risk and trust suggest

that if one is able to exert change in people’s risk and trust

perceptions, one might also promote change in other proble-

matic variables, including fairness and emotion (Oskamp

et al. ; Po et al. ; Leviston et al. , ; Marks

et al. ).

Most significantly, the underlying theme apparent

throughout the survey was the value of trusted information

in shaping behaviors and opinions relating towater recycling.

By addressing this theme, water managers and regulatory

agencies can aim to promote a more constructive public

dialog on water reuse and contribute to the potential for

building public trust and confidence. Terminology such as

‘water recycling’, ‘water reuse’, and ‘water repurification’

should be used exclusively in communications with the

public. Moreover, the results of this survey highlight the

need for more efficient information transfer between

researchers, water managers, other stakeholders, and the

public. Traditional means of communication, such as bill

inserts, appear to be largely ineffective. By using these results,

water managers and educators can facilitate change and alle-

viate community concerns regarding recycled water. This

study provides valuable information for fostering greater sup-

port for more widespread implementation of water recycling.
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