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Abstract

The chapter discusses how adopting a holistic methodology that acknowledges socio-
logical factors, including community participation, public involvement, social perception,
attitudes, gender roles and public acceptance, would lead to improvements in wastewater
management practice. It highlights the social dimension as a tool, a lens through which
wastewater management and reuse can take on new dimensions. In this way, this chapter
aims to shift the focus from perceiving wastewater as a nuisance that needs disposal,
toward a resource not to be wasted, which can contribute to food security, human and
environmental health, access to energy as well as water security.

Keywords: wastewater reuse, social dimension, community participation, public

involvement, public acceptance, gender

1. Introduction

The global water crisis, the shortage of fresh water, contamination of water and increasing
volumes of wastewater being produced have eventually necessitated the use of wastewater.
A paradigm shift is therefore required not only to prevent further damage to the ecosystems,
but also to emphasize that wastewater is a resource whose effective management is essential
for future water security [1, 2].

Wastewater can be recycled and reused for a variety of water demanding activities such as
agriculture, firefighting, flushing of toilets, industrial cooling, park watering, formation of
wetlands for wildlife habitats, etc. [3]. Treated wastewater reuse can be seen as a sustainable
way of addressing long-term imbalances between water dem and and supply, which makes
sound economic sense also in view of increased imbalances due to climate change [4]. The
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focus of most wastewater research has been on the technical aspects and improvements in
terms of water quality and on minimizing the environmental and health impacts, without
paying sufficient attention to their basic social and sustainability dimensions. Recent research
has shown that ignoring broader social issues that impact the adoption of sustainable solu-
tions prolongs global environmental problems as well as unjust public health and social con-
ditions [5]. Thus, more attention is needed to the social aspects of wastewater management
strategies.

2. The Global Demand for Water

The development of human societies is heavily dependent on the availability of water of
suitable quality in adequate quantities. However, the demand for water is ever increasing
due to population growth, technological advancement, industrial expansion, pollution and
urbanization, which put great stress on the natural water cycle [1]. These demands were met
by constructing ever-larger dams, which in turn affect both water quality and quantity [6].
Moreover, the available freshwater supplies are not evenly distributed, and there is a growing
competition for water from different sectors, including industry, agriculture, power genera-
tion, domestic use, etc. As a result, one-third of the world's population is currently experienc-
ing water scarcity. In water-scarce regions and countries, inequity in access to water resources
is increasing because of competition for limited resources, and this particularly affects poor
people [7]. However, the focus on freshwater without enough attention to its end products
(wastewater) will exacerbate the water quality problem. It is therefore very important to
consider wastewater management as a critical component in achieving future water security
through integrated water resources management [8]. This is particularly true as wastewater
is the only source of additional water that actually increases in quantity as population and
water consumption grow.

3. Wastewater crisis

With increasing urbanization and changing lifestyles, increasing amounts of wastewater is
being generated and where these are not sufficiently treated, freshwater bodies are continuously
threatened [9]. Achieving the Sustainable Development Goal 6, which targets improved waste-
water management, thus puts immense economic pressure especially on poor countries [10].
Inadequate infrastructure and sustainable management systems for the increasing volume of
produced wastewater are at the heart of wastewater crisis in developing countries. As a result
of inadequate infrastructure of wastewater treatment in most of the big cities where half of the
world's population lives, the majority of wastewaters are discharged into the environment with-
out any form of treatment, harming both the ecosystem and humans [9, 11]. Over half of the
world’s hospital beds are occupied by people suffering from diseases caused by contaminated
water, and more people die as a result of polluted water than are killed by all forms of war. In
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many developing countries, an estimated 1.8 million children under 5 years old die every year
due to water-related disease [12].

Wastewater damages the ecosystem in many ways: For example, wastewater may contain
high levels of nutrients such as nitrates and phosphates. When water bodies receive excess
amounts of these nutrients, it may stimulate excessive plant growth, which may release toxins
into the water bodies, leading to oxygen depletion and causing what is known as de-oxygen-
ated dead zones. This phenomenon decreases biodiversity and changes species composition
and dominance, as well as decreasing water quality for reuse [11, 13]. Another example is the
impact of wastewater on the climate around the globe: Wastewater treatment-related emis-
sions of methane and nitrous oxide (powerful global warming gases) could rise by 50% and
25%, respectively, between 1990 and 2020 [1].

According to the fourth World Water Development Report by UNESCO [14], only 20% of glob-
ally produced wastewater receives proper treatment. Treatment capacity typically depends
on the income level of the country; thus, in high-income countries, the treatment capacity
reaches up to 70% of the generated wastewater compared to 8% in low-income countries [15].
Meeting the wastewater treatment challenge is thus not a luxury but a prudent, practical and
transformative act, able to maintain public health and secure ecosystem health.

While so far, wastewater has mostly been seen as a treatment challenge, a paradigm shift
toward its recognition as a resource for sustainable development is emerging. In this sense,
wastewater can be reframed from being a problem to be disposed of to being a resource with
social and economic value [5]. This shift offers wastewater to become part of an integrated, full
life cycle, ecosystem-based management system that operates across the three main dimen-
sions of sustainable development, that is, its social, economic and environmental pillars [1, 16].

4. Wastewater as a resource

Depending on the treatment or lack of it, as well as the degree of dilution, wastewater can be
rich in resources such as nutrients, inorganic and organic compounds as well as energy, mak-
ing it worthwhile for recovery and reuse. On the other hand, it can also be rich in chemical
and microbial contaminants, and the improper use of untreated wastewater can have adverse
effect on both human health and environment [13]. Wise wastewater management can there-
fore be a positive addition to the environment with significant returns in terms of enhancing
food security, creating livelihood opportunities, climate change adaptation and sustainable
ecosystem [1].

Successful examples of this paradigm shift can be found around the globe. There have been
dramatic successes in using treated water for drinking purposes; for example, in Namibia,
35% of all drinking water is treated wastewater, and in Singapore, 30% of all water used is
reclaimed water (and this percentage is increasing) [17]. The United States of America has also
been seen several successes in treating wastewater for drinking purposes.
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Wastewater can also be treated to provide energy. Various forms of energy can be recovered
from wastewater and its biosolids, with biogas being the most prominent. It can be combusted
on-site for heat or electricity generation, cleaned and sold to local natural gas providers or as
fuel for vehicles [18-20]. Wastewater treatment plants are increasingly generating their own
energy, which is an important achievement because energy consumption is a major cost in
treatment plants. Another example from low-income countries is the transformation of fecal
sludge (and other organic waste) into dry fuel like briquettes [21, 22]. The most common
materials, however, that are recovered from wastewater are the water itself, which can be
used for irrigation and its crop nutrients and biosolids as fertilizer. The use of fecal sludge as
fertilizer is a well-known practice, especially from septic treatment plants given the low con-
tamination within household-based on-site sanitation systems, compared to biosolids recov-
ered from wastewater treatment plants. Some treatment processes recover nutrients, such
as the N- and P-rich struvite, from wastewater during treatment rather than from the final
products of the treatment [23-25].

5. The overlooked social dimension

The focus of most wastewater-related research has been on the technical aspects of the
problem and improvements in terms of water quality and in minimizing environmental
and health impacts, with very limited attention to its basic social and cultural sustainability
dimensions [5, 9]. While, with increasing urbanization, wastewater treatment has moved fur-
ther away from the household and its social roots, three types of campaigns (i) against open
defecation, (ii) for the promotion of water-saving dry toilets and (iii) for using reclaimed
water for drinking made it clear that sanitation depends strongly on social habits and accep-
tance. Where treatment is not keeping pace with population growth, and environmental
pollution is threatening public health, the social dimension of wastewater management
becomes obvious. Recognizing the role of the social base for wastewater management from
risk reduction to reuse can have major implications, for example, on the choice and effective-
ness of the technologies employed. Yet, usually, only limited information is available on the
social perspective [5].

Wastewater management strategies have been traditionally driven by considerations
of efficiency, safety, and cost-effectiveness. Even technology choices are often made by
finance institutions outside the country, especially in low-income countries, often favoring
“Northern” technology options. The emphasis on costs and benefits in this context would
be acceptable if, in addition, other relevant factors could be included in the decision-making
process by adopting a holistic methodology that includes the voices of all stakeholders and
an analysis of sociological factors. Unless a holistic methodology is adopted, even cutting-
edge technology might impede progress toward sustainable development, as the example
of Toowoomba shows (Box 1). Likewise, the Singaporean success story would have had a
very different outcome if public buy-in for wastewater reuse for drinking purposes had not
been secured [5].
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Queensland’s Toowoomba in Australia is an often cited case illustrating the strength of
public opinion regarding wastewater use. A plan to turn wastewater into drinking water
failed in Toowoomba at a referendum in 2006, although water scarcity in the community was
severe, to the point that water use for gardening was completely prohibited in the “Garden
City.” With no major river nearby, the community water supply had to be pumped uphill.
During several years of drought, the 140,000 residents of Toowoomba and surrounding areas
endured tough water restrictions. Local officials considered that the city had no choice but
to treat and use parts of its wastewater for drinking water, and given the water crisis, they
expected the program would be acceptable. However, the proposal met with fierce oppo-
sition from the community. In 2006, the residents of Toowoomba voted strongly against
treating and using 25% of the city’s wastewater. They relied instead on water piped from
Brisbane’s Wivenhoe Dam, at a cost to ratepayers of nearly $100 million more than the reuse
program would have cost.

The Toowoomba proposal was an indirect wastewater use program, in which highly treated
wastewater would be passed through an environmental buffer before being treated again, as
part of the drinking water system. The public poll was accompanied by two dynamic cam-
paigns building on the “yuck” and “fear” factors on one side, and social and financial argu-
ments on the other. In the end, 62% of those polled opposed the project.

Sources: Ref. [5].

Box 1: Community resistance to wastewater reuse

A primary shortcoming in wastewater reuse is the lack of a combined sociotechnological
planning and design methodology to identify and deploy the most sustainable solution in a
given geographic and cultural context. The best practice, once a treatment or reuse technology
has been developed, is to get early stakeholder buy-in and identify the best way to implement
the technology in a participatory manner that is socially acceptable from the local perspec-
tive [26-28]. Stakeholders can be included in the decision-making process in different ways,
including facilitating positive social learning processes, minimizing and resolving conflicts
and, most importantly, using local knowledge and community participation [4].

5.1. Community participation and public involvement

Successful employment of appropriate technologies requires deep understanding of the
social dynamics of the community in which they are applied [29-31]. This is only achieved
through effective public involvement and community participation. Public involvement is
best achieved through participation and involvement of users in all parts of the project cycle,
from planning and design to implementation and decision-making, which produces more
efficient and sustainable projects/outcomes [32]. In a sense, when communities have influence
and control over decisions that affect them, they have a greater stake in the outcomes and are
more committed to ensuring success.

Public involvement is of particular relevance when it comes to wastewater reuse, which is
associated with major social concerns, including impacts on public health and safety, impacts
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on environmental quality as well as the benefits and risks of reuse. Thus, having an effective
public involvement strategy from the planning phase to full implementation leads to greater
acceptance and facilitates the implementation process of the wastewater reuse scheme. In
other words, community participation can assure the social viability of the wastewater reuse
practices [33-35]. Effective public involvement begins with early contact with potential users
through the actual inclusion of all stakeholders and can involve educational and public
awareness programs, the formation of advisory committees, and holding public workshops
to discuss the benefits and risks of reuse [5, 36]. According to Ashley et al. [30], publicity,
including advertisement in the media, education and inclusion of all stakeholders (politicians,
experts and general public) in the decision-making process are the key elements for successful
design and implementation of wastewater schemes. Gibson and Apostolidis [37] argue that
the best way to involve the general public and to gain its support and acceptance is through
successful demonstration projects.

For community participation to be as inclusive and effective as possible, the diversity of people
within the same community should be acknowledged and dealt with. Communities are made
up of individuals of different genders and groups of people who command different levels of
power and wealth. Within each community, there are always competing interest groups. For
example, there are rich and the poor, the farmers who have fields and livestock to water and the
landless farmhands with children to care for, marginalized groups and members of socioeco-
nomic minorities, housewives who need water for drinking and household and businessmen
who own industries that require water. Thus, perception studies are a key component of any
social analysis [26, 38].

5.2. Social perception and public acceptance

Even when wastewater is treated using advanced technologies and health risks are carefully
addressed and controlled, irrespective of all scientific evidence, social perception remains the
driver of the success or failure of wastewater reuse schemes. Depending on public percep-
tions, impressions and attitudes, the development of a wastewater scheme can be supported
or constrained. Negative public perception can prevent well-planned projects from moving
forward. On the other hand, positive public perception, which leads to greater acceptance,
is the key element for successful implementation of wastewater recycling [5, 39]. Experience
shows that the local communities have rejected a number of wastewater recycling projects by
the governments and water boards around the world as a result of inadequate community
consultation which led to negative public perception [40].

The degree of acceptance of wastewater reuse varies widely depending on the reuse purposes
and is influenced by many factors, such as the degree of contact; expressions of disgust; educa-
tion; risk awareness; the degree of water scarcity or availability of alternative water sources;
calculated costs and benefits; trust and knowledge; issues of choice; attitudes toward the envi-
ronment; economic considerations; involvement in decision-making; the source of water to be
recycled; and experience with treated wastewater. Other factors that depend on the region and
case include cultural, religious, educational and/or socioeconomic factors [5, 27, 35, 41-43].

Education and the level of physical contact (potable/no potable reuse) are the most influential
factors that have been frequently associated with levels of acceptance of treated wastewater. In
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Kuwait and Greece, for example, the willingness to accept recycled water increased with edu-
cational levels [44, 45]. However, as much as education and knowledge support public accep-
tance, nevertheless, direct exposure to the recycled water strongly influences its acceptance
[46, 47]. For example, potable use is usually rejected due to health concerns. Wastewater use
in agriculture generally is preferred to potable use, but more distant uses, such as landscape
irrigation, are the most preferred [48, 49].

Several authors have investigated the association of sociodemographic descriptors with the
acceptance of treated wastewater. The D’ Angelo report [50] indicated that the acceptability
of using recycled water in agriculture is higher for nonedible crops than for edible crops. For
edible crops, the preference is for crops that must be peeled prior to human consumption,
such as oranges and sweet corn. A relevant study [51] reported that the public's acceptance
of reuse increases as the degree of human contact with the recycled water increases, with
97% and 96% of the public supporting wastewater reuse for irrigation and for toilet flush-
ing, respectively, whereas only 20%-30% support potable reuse. Another study conducted by
Friedler and Lahav [39] to determine the attitudes of the Israeli urban public toward possible
urban reuse revealed that the majority of participants supported options perceived as low
contact, such as irrigation of public parks (96%), sidewalk landscaping (95%) and use in the
construction industry (94%), while higher contact reuse options, such as commercial launder-
ettes (60%), found less support. According to Bruvold [52], the degree of human contact has a
greater effect when people were asked about general use options, whereas when the specific
use scheme was used, other factors such as health, environment, treatment, distribution and
conservation had greater impact on people's perceptions. Therefore, he argues that it is essen-
tial to weigh the different objectives of the recycling options in coordination with people's/
users’ acceptability and preference and select the recycling projects which are most likely to
be accepted by the community and therefore make the project implementation successful.

5.3. Gender roles and implications

As mentioned above, successful community participation is better achieved by acknowledging
the diversity of people within the community. This includes gender, age, education level, power,
wealth and so on [53]. In this context, it is very important to acknowledge the differences of inter-
ests and roles between men and women as different stakeholders. There are a number of gender
aspects which influence how both genders are involved in and benefit from improvements to the
water. In many developing countries, women have limited access to education and other resources
and services, have heavier workloads, are more constrained by poor health, have a lower social
status, and are poorly represented in decision-making at both household and community levels
[54]. Thus, balanced attention is needed in the form of distinctions between what women and men
know, do and decide and what the effects are for them, their families and communities (Box 2).

In general, women are most vulnerable to water-related disasters, including water scarcity
and bad water quality. Many infectious diseases are associated with poor water quality, and
these are reported as being among the fifth biggest killer of women worldwide, causing more
deaths than AIDS, diabetes or breast cancer [55]. Dirty water and poor sanitation are also at
the root of problems such as maternal and child mortality and sexual violence. Many women
in developing countries give birth at home without access to clean water, exposing themselves
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and their babies to infections. More than 50 million primary-school-aged girls in develop-
ing countries are not in school because they are required to fetch water and firewood [56].
Thus, it becomes a necessity to bring women frequently on the scene for consultation and
allow their full participation in wastewater management. Implementing a gender-sensitive
approach produces more effective, efficient and affordable outcomes. Including women in
water and wastewater management planning often makes for fewer oversights in technical
planning and improves resource and financial management, as well as allowing for greater
transparency [54].

Acknowledging gender roles and differences not only contributes to the success of a project, but
offers planning options to optimize the overall social and economic development and reduces
competition and conflicts over water resources. In most societies, the provision of water for the
fulfillment of fundamental human needs has always been women's responsibility, yet their par-
ticipation in decision-making is very limited if there at all. To bring about constructive change,
more efforts are needed to better understand the gender implications in water sector [57, 58].

Thoughtful safety interventions must be gender sensitive. In many cultures, women carry
the main responsibility for hygiene and health, also vis-a-vis greywater or wastewater use
as reported, for example, from Jordan, Vietham and Tunisia. The strong connection between
women and water use at household level offers significant potential for innovative training
approaches to improve the social acceptance of safe water reuse, as recently demonstrated
in Jordan. Also the use of protective clothing should be gender-specific. In Vietnham, women
were observed wearing protective gloves and boots more consistently than men. The differ-
ences were attributed to the gendered work division on the farm, with men walking around
the farms much more than women, and where protective clothing constrained men's move-
ments. Sources [5, 59-61].

Box 2: Gender roles

6. Key improvement areas

There is little known about public perceptions of wastewater reuse in the literature, and it is
mostly documented in a limited number of locations, that is, the United States, Australia and
Western Europe. Still a lot of more studies are required at national and subnational context in
order to avoid outcomes being transferred from one country to another, which is always inap-
propriate due to the range of factors that influence public acceptance from country to another,
including culture, religion, economy, climate and water availability [40].

In general, public acceptance of reuse is not straightforward, but it is always easier when
water scarcity is already affecting the public, so that they perceive wastewater reuse as a
solution rather than a problem [5, 62]. However, for greater acceptance, public and private
concerns and benefits must be aligned. Public concerns about risks are to be weighed against
the benefits of using treated water. The dialogue should be built on mutual trust to provide
the right climate for negotiation and conflict resolution [5].
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Certain social factors have always been associated with poor acceptance of wastewater reuse,
including the lack of coordination between the authorities involved in planning; inadequate
community consultation; lack of trust in technology; social pressure and fear of social back-
lash; and fear of losing markets in case of wastewater reuse in irrigation [41, 63, 64]. Another
factor is overlooking the gender dimension [65].

In order to fill the gap in knowledge regarding the social dimension of wastewater reuse,
extensive social research into public perceptions of wastewater reuse is needed. Some of the
priority areas to focus on are as follows (1) to understand judgment strategies that shape pub-
lic decisions to support or reject wastewater reuse; (2) to identify factors influencing people's
risk perceptions; (3) to investigate the role of trust in the authorities and the limits in scientific
knowledge in people's decision-making processes to either accept or reject the reuse; (4) to
examine how factors such as health, environment, treatment, distribution and conservation can
affect people’s willingness to use recycled water; (5) to examine people's sensitivity with regard
to the disgust emotion or “yuck” factor; (6) to understand the impact of the source of waste-
water on people's decisions; (7) to understand how the economic advantages in using recycled
water can facilitate public acceptance; and (8) to identify possible environmental justice issues
that may affect public acceptance [66, 67].

With regard to gender implications on community participation and public acceptance,
greater women’s participation is needed through effective gender mainstreaming strategies.
Obstacles to women's participation generally include lack of confidence, family commitment
including child care, heavy workload and time constraints, traditional values and stereotypes,
fears of men and husbands who prevent women from participating (many women said that
their husbands do not support their participation in public life) [68, 69].

Apart from the social and cultural issues, another reality with regard to gender mainstream-
ing is the lack of general awareness of the significance of gender factors in water and waste-
water management, which applies to both leaders and decision-makers who work in water
management programs. Another shortcoming is the lack of gender-disaggregated data,
which is the only way to move forward from principles to practice in gender mainstreaming
[70, 71].

In order to fill the gender gap in wastewater reuse, investing time and effort in awareness rais-
ing on the different needs and impacts for women and men at all levels is part of the necessary
training for all professionals in the wastewater sector. Nevertheless, gender mainstreaming is
a continuous process and a holistic approach, which cannot be achieved by a single training
session.

Some of the key issues to focus on are as follows: (1) to acknowledge both men's and women's
roles and responsibilities, energy, experience and knowledge in contributing to the effective-
ness of wastewater reuse programs as well as identifying their different needs and priori-
ties; (2) to mainstream gender throughout all projects’ cycle from planning and design to
implementation as well as related policy; (3) to ensure women’s participation in consultation
committees and educational workshops in terms of timing and allocation of these meetings
by taking into consideration their family responsibilities (e.g., domestic work), otherwise,
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women may choose not to participate to avoid conflict with their responsibilities; and (4) “at
institutional level” to train the technical staff working in research and development to inte-
grate gender dimensions into the socioeconomic aspects of research work, in order to address
the differential impacts of structural interventions and the appropriation of new technologies
[53, 54, 72].

7. Conclusions

With increasing pressures on water resources, wastewater recycling and reuse have rapidly
become an imperative for integrated water management strategies. However, along with the
technology advancement in wastewater treatment, societal factors such as public perception,
public acceptance and the dimension of gender have great implications on the success of
wastewater reuse.

Adopting a sociotechnological approach by means of considering all social factors together
with technology in wastewater recycling results in great improvements in terms of effective-
ness and efficiency as the infrastructure will be more widely used and optimally sustained by
all user groups including women and men. It will also contribute to the overall development
of the society by increasing consumption, production, income, environmental security, health
and overall family welfare, along with securing water resources when addressing the societal
issues of the service delivered. Another gain of the sociotechnological approach in water sec-
tor is the sustainability of the service, in the sense that equal participation of all stakeholders in
research and project implementation can increase the potential, flexibility and creative innova-
tion in responding to water insecurity.

Acknowledgements

The authors would like to acknowledge the World Academy of Science (TWAS) for making
this work possible through TWAS-UNESCO Scheme, as well as the support of the CGIAR
Research Program on Water, Land and Ecosystems.

Author details

Dalia Saad'**, Deirdre Byrne' and Pay Drechsel
*Address all correspondence to: dalianono@gmail.com
1 International Water Management Institute, Colombo, Sri Lanka

2 Institute for Gender Studies, University of South Africa, Pretoria, South Africa



Social Perspectives on the Effective Management of Wastewater
http://dx.doi.org/10.5772/67312

References

[1]

[9]

[10]

[11]

[12]

[13]

Corcoran E, Nellemann C, Baker E, Bos R, Osborn D, Savelli H. (eds.). Sick water? The
central role of wastewater management in sustainable development. A rapid response
assessment. United Nations Environment Programme, UN-HABITAT, GRID-Arendal;
2010. www.grida.no. ISBN: 978-82-7701-075-5.

Qadir M, Wichelns D, Raschid-Sally L, McCornick PG, Drechsel P, Bahri A, Minhas PS.
The challenges of waste-water irrigation in developing countries. Agricultural Water
Management. 2010; 97: 561-568.

Yang H, Abbaspour K. Analysis of wastewater reuse potential in Beijing. Desalination.
2007; 212: 238-250.

Drechsel P, Qadir M., Wichelns D. (eds.). Wastewater: economic asset in an urbanizing
world. Dordrecht, Netherlands: Springer; 2015, pp. 3-14.

Drechsel P, Mahjoub O, Keraita B. Social and cultural dimensions in wastewater use. In:
Drechsel P, Qadir M, Wichelns, D. (eds.). Wastewater: Economic Asset in an Urbanizing
World. Dordrecht, The Netherlands: Springer; 2015, pp. 75-92.

Vigneswaran S, Sundaravadivel M. Recycle and reuse of domestic wastewater.
Saravanamuthu (Vigi) Vigneswaran, in Encyclopedia of Life Support Systems (EOLSS).
Developed under the Auspices of the UNESCO, Eolss Publishers, Oxford, UK. http://
www. eolss. net 2004.

UNEP. Africa: Atlas of our Changing Environment. United Nations Environment
Programme. Division of Early Warning, Nairobi; 2008.

OECD. Water Quality and Agriculture—Meeting the Policy Challenge. OECD Studies
on Water. OECD Publishing; 2012.

Mekala G, Davidson B, Samad M, Boland A. A Framework for Efficient Wastewater
Treatment and Recycling Systems. Colombo, Sri Lanka: International Water Management
Institute; 2008, p. 23 (IWMI Working Paper 129).

Hutton G. Editorial: Can we meet the costs of achieving safely managed drinking-water,
sanitation and hygiene services under the new sustainable development goals? Water,
Sanitation and Hygiene for Development. 2016; 6: 191-194.

World Water Council. 6th World Water Forum, Marseille, 12-17 March 2012. http://
www.solutionsforwater.org/objectifs/1-2-8-operator-efficiency-and-effectiveness-in-
urban-wastewater-collection-and-treatment. Accessed 31/3/14.

WHO. The Global Burden of Disease: 2004 update. Geneva: World Health Organization;
2008.

UN-Water. Wastewater Management. A UN-Water Analytical Brief; 2015.

263



264

Physico-Chemical Wastewater Treatment and Resource Recovery

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

UNESCO. Managing water under uncertainty and risk. The United Nations World
Water Development Report 4. Paris: United Nations Educational, Scientific and Cultural
Organization; 2012.

Sato T, Qadir M, Yamamoto S, Endo T, Zahoor A. Global, regional, a country level need
for data on wastewater generation, treatment, and use. Agricultural Water Management.
2013; 130: 1-13.

Ozerol G, Giinther D. The role of socio-economic indicators for the assessment of waste-
water reuse in the Mediterranean region. In: Hamdy A, El Gamal F, Lamaddalena N,
Bogliotti C, Guelloubi R. (eds.). Non-Conventional Water Use: WASAMED Project.
Bari: CIHEAM/EU DG Research; 2005, pp. 169-178 (Options Méditerranéennes: Série B.
Etudes et Recherches; n. 53.)

Lazarova V, Asano T, Bahri A, Anderson J. Milestones in Water Reuse: The Best Success
Stories. IWA; 2013, p. 408.

Oki T, Kanae S. Global hydrological cycle and world water resources. Science. 2006; 313:
1068-1072.

Zimmerman ], Mihelcic, Smith J. Global stressors on water quality and quantity.
Environmental Science Technology. 2008; 42: 4247-4254.

Conley D, Paerl H, Howarth R, Boesch D, Seitzinger S, Havens K, Lancelot C, Likens
G. Controlling eutrophication: nitrogen and phosphorus. Science. 2009; 323: 1014-1015.

Funamizu N, lida M, Sakakura Y, Takakuwa T. Reuse of heat energy in wastewater:
implementation examples in Japan. Water Science and Technolgy. 2001; 43: 277-285.

Logan B, Hamelers B, Rozendal R, Schroder U, Keller J, Freguia S, Aelterman P,
Verstraete W, Rabaey K. Microbial fuel cells: methodology and technology. Environmental
Science and Technolgy. 2006; 40: 5181-5192.

De-Bashan L, Bashan Y. Recent advances in removing phosphorus from wastewater and
its future use as a fertilizer (1997-2003). Water Research. 2004; 38: 4222-4246.

Guest et al. A new planning and design paradigm to achieve sustainable resource recovery
from wastewater. Environmental Science and Technology. 2009; 43: 6126—-6130.

Larsen T, Alder A, Eggen R, Maurer M, Lienert J. Source separation: will we see a para-
digm shift in wastewater handling? Environmental Science and Technology. 2009; 43.
doi:10.1021/es803001r

Hartley TW. Public perception and participation in water reuse. Desalination. 2006; 187:
115-126.

Po M, Kaercher ], Nancarrow B. Literature review of factors influencing public per-
ceptions of water reuse. Australian Water Conservation and Reuse Research Program,
CSIRO Land and Water; 2004.

Macpherson L, Slovic P. Stigma and fear —changing mental models about reuse. WE&T
Magazine. July 2008; 20(7).



[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Social Perspectives on the Effective Management of Wastewater
http://dx.doi.org/10.5772/67312

Jeffrey P, Temple C. Sustainable water management: some technological and social
dimensions of water recycling. Sustainable Development International. 1999; 1: 63-66.

Ashley R, Blackwood D, Butler D, Jowitt P, Davies J, Smith H, Gilmour D, Oltean-
Dumbrava C. Making asset investment decisions for wastewater systems that include
sustainability. Environmental Engineering. 2008; 134: 200-209.

Marks J, Martin B, Zadoroznyj M. How Australians order acceptance of recycled water —
national baseline data. Sociology. 2008; 44: 83-99.

Maharaj N, Athukorala K, Vargas M, Richardson G. Mainstreaming Gender in Water
Resources Management: Why and How. Background Paper for the World Vision
Process. Paris, France: World Water Vision Unit; 1999. Available at: http://www.
worldwatercouncil.org/fileadmin/wwc/Library/Publications_and_reports/Visions/
GenderMainstreaming.pdf

Davis R, Hirji R. Wastewater reuse. Working Paper —Report No: 26325, Water Resources
and Environment. Technical Note no. F.3. Washington, DC: The World Bank; 2003.

WHO. Guidelines of the Safe Use of Wastewater, Excreta and Grey Water; Vol. 2:
Wastewater Use in Agriculture. Geneva, Switzerland: World Health Organization; 2006.

U.S. Environmental Protection Agency (USEPA). Guidelines for Water Reuse. Chapter 8.
EPA. EPA/600/R-12/618. Washington, DC: Environmental Protection Agency; 2012.

Friedler E, Lahav O. Centralised urban wastewater reuse: what is the public attitude?
Water Science & Technology. 2006; 54: 423—430.

Gibson H, Apostolidis N. Demonstration, the solution to successful community accep-
tance of water recycling. Water Science Technology. 2001; 43: 259-266.

Abu-Madi M, Al-Sa’ed R, Braadbaart O, Alaerts G. Perceptions of farmers and
public towards irrigation with reclaimed wastewater in Jordan and Tunisia. Arab
Water Council Journal. 2008; 1. Available at: http://www.academia.edu/1152959/
Public_perceptions_towards_wastewater_reuse_in_Jordan_and_Tunisia

Friedler E, Lahav O, Jizhaki H. Study of urban population attitudes towards various
wastewater reuse options: Israel as a case study. Environmental Management. 2006; 81:
360-370.

PMSEIC (Prime Minister's Science, Engineering and Innovation Council). Recycling
Water for Our Cities. Paper Prepared by an Independent Working Group for PMSEIC,
28 November 2003, pp. 1-45.

Wilson Z, Pfaff B. Religious, philosophical and environmentalist perspectives on potable
wastewater reuse in Durban, South Africa. Desalination. 2008; 228: 1-9.

Mara D. The production of microbiologically safe effluents for wastewater reuse in the
Middle East and North Africa. Water, Air, and Soil Pollution. 2000; 123: 595-603.

Kaercher J, Po M, Nancarrow B. Water Recycling Community Discussion Meeting I.
Perth: Australian Research Centre for Water in Society (ARCWIS); 2003.

265



266

Physico-Chemical Wastewater Treatment and Resource Recovery

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]
[53]

[54]

[55]

[56]

[57]

[58]

Tsagarakis K, Georgantzis N. The role of information on farmers” willingness to use recy-
cled water for irrigation. Water Science and Technology: Water Supply. 2003; 3: 105-113.

Alhumoud J, Madzikanda D. Public perceptions on water reuse options: the case of
sulaibiya wastewater treatment plant in Kuwait. International Business and Economics

Research Journal. 2010; 9: 141-158.

PoM, Nancarrow BE, Leviston Z, Poter NB, Syme GJ, Kaercher JD. Predicting Community
Behaviour in Relation to Wastewater Reuse: What Drives Decisions to Accept or Reject?
Perth: CSIRO; 2005.

Hamilton A, Stagnitti F, Xiong X, Kreidl S, Benke K, Maher P. Wastewater irrigation the
state of play. Vadose Zone. 2007; 6: 823-840.

Higgins J, Warnken J, Sherman PP, Teasdale PR. Surveys of users and providers of recy-
cled water: quality concerns and directions for applied research. Water Research. 2003;
36: 5045-5056.

Dolnicar S, Saunders C. Recycled water for consumer markets—a marketing research
review and agenda. Desalination. 2006; 187: 203-214.

D’Angelo Report. Using Reclaimed Water to Augment Potable Water Resources. Public
Information Outreach Programs (Special Publication, Salvatore D’ Angelo, Chairperson).
Water Environment Federation & American Water works Association; 1998.

Denlay ], Dowsett B. Water Reuse the Most Reliable Water Supply Available. Sydney,
Australia: Friends of the Earth Inc.; 1994, p. 57. Report prepared as part of the Sydney
Water Project.

Bruvold W. Public opinion on water use options. Journal WPCEF. 1988; 60: 45—49.

McConville ], Mihelcic J. Adapting life-cycle thinking toolsW to evaluate project sus-
tainability in international water and sanitation development work. Environmental
Engineering Science. 2007; 24: 937-948.

Mahaarcha W, Kittisuksathit S. Gender disparities in access to safe drinking water: evi-
dence from Kanchanaburi, Thailand. Proceedings: Regional Conference on Urban Water
and Sanitation in Southeast Asian Cities; 2006.

Fletcher A, Schonewille R. Overview of Resources on Gender-Sensitive Data Related to
Water. Gender and Water Series. WWAP. Paris: UNESCO; 2015.

United Nations Children's Fund. Harnessing the Power of Data for Girls: Taking Stock
and Looking Ahead to 2030. New York: UNICEF; 2016.

CAP-NET, GWA. Why Gender Matters: A Tutorial for Water Managers. Multimedia CD
and Booklet. Delft: CAP-NET International network for Capacity Building in Integrated
Water Resources Management; 2006.

Carolyn H, Andersson I. Gender Perspectives on Ecological Sanitation. Stockholm:
Ecosanres; 2002.



[59]

[60]

[61]

[62]

[63]

[64]

[65]
[66]

[67]

[68]

[69]

[70]

Social Perspectives on the Effective Management of Wastewater
http://dx.doi.org/10.5772/67312

Boufaroua M, Albalawneh A, Oweis T. Assessing the efficiency of grey-water reuse at
household level and its suitability for sustainable rural and human development. British.
Applied Science and Technology. 2013; 3: 962-972.

Knudsen LG, Phuc PD, Hiep NT, Samuelsen H, Jensen PK, Dalsgaard A, Raschid-Sally L,
Konradsen F. The fear of awful smell: risk perceptions among farmers in Vietnam
using waster and huma excreta in agriculture. The Southeast Asian Journal of Tropical
Medicine and Public Health. 2008; 39: 341-352.

Mahjoub O. Ateliers de sensibilisation au profit des agriculteurs et des femmes rurales
aux risques liés a la réutilisation des eaux usées en agriculture: Application a la région de
Oued Souhil, Nabeul, Tunisie. In: UN-Water. Proceedings of the Safe Use of Wastewater
in Agriculture, International wrap-up event, Teheran, Iran; 2013.

Fawell ], Fewtrell L, Hydes O, Watkins J, Wyn-Jones P. A Protocol for Developing Water
Reuse Criteria with Reference to Drinking Water Supplies (UKWIR Report Ref No. 05/
WR/29/1). London, UK: Water Industry Research Limited; 2005.

Sydney Water. Community Views on Recycled Water. Sydney; 1999.

Boland A. The Use of Recycled Water in Australian Horticulture Keynote Address at
Irrigation 2005 —Irrigation Association of Australia Conference. Townsville; 2005.

Mainstreaming Gender in Water Management, Resource Guide, UNDP; 2006.

Po M, Kaercher ], Nancarrow B. Literature Review of Factors Influencing Public Perceptions
of Water Reuse. Technical Report 54/03. 2003.

Dolnicar S, Schafer A. Desalinated versus recycled water: public perceptions and pro-
files of the accepters. Environmental Management. 2009; 90: 888-900.

Gordon S. Non-Formal Education and Training of Women in Development Projects.
Washington, DC: World Bank; 1982.

Tanzania, Ministry of Water and Energy; DANIDA, and Institute of Resource Assessment
and Centre for Development Studies. Water master plans for Iringa, Ruvuma and Mbeya
regions, socio-economic studies: village participation. Water and health. 1983; Vol. 13.
Dar es Salaam, Tanzania, Ministry of Water and Energy.

IFAD (International Fund for Agricultural Development). Gender and Water. Securing
Water for Improved Rural Livelihoods: The Multiple-Uses System Approach. Rome:
IFAD; 2007. Available at: http://www.ifad.org/gender/thematic/water/gender_water.pdf

Seager ]. Gender and water: Good rhetoric, but it doesn't “count”. Geoforum. 2010; 41: 1-3.

Ray I. Women, water and development. Annual Review of Environment and Resources.
2007; 32: 421-449.

267



ntechOpen

ntechOpen



