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PUBLIC OPINION ON WATER REUSE APPLICATIONS IN TURKEY

ABSTRACT

Nowadays, water resources are rapidly polluted and run out importance.
Depending on the population growth, water demand and wastewater generation will
increase in the future. Many communities throughout the world are approaching, or
have already reached, the limits of their available water supplies. Hence, water
reclamation and reuse have almost become necessary for conserving and extending
available water supplies. The recycling and reusing of water have a great importance.
However, negative response of the public on water reuse creates some problems in
application. Therefore, public should be informed and common fallacies needs to be
changed. This study was planned and a survey sheet (questionnaire) was prepared.
There are some questions related with participant’s age, gender, education, income
range and fifteen questions about water reuse in the survey. This questionnaire was
sent to different regions of Turkey and 375 questionnaires were returned. Data in
collected questionnaires was evaluated with SPSS statistical analysis and MS-Excel
programs. The results of survey studies will be given opinion of Turkish people on
water reuse applications. According to study results; participants have suspicion

about reuse of treated wastewater.

Keywords: Wastewater, Water reuse, SPSS statistical analysis
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TURKIYEDE ARITILMIS SULARIN YENIDEN KULLANIM
UYGULAMALARINA HALKIN TEPKIiSi

0z

Glinlimiizde su kaynaklar1 hizli olarak kirlenmekte ve tlikenmektedir. Diinya
niifusunun biiylik ol¢iide artacagi ve bunun sonucu olarak su ihtiyacinda ve atik su
iiretiminde biiyiik bir artis yasanacagi belirtilmektedir. Bir¢ok iilke kendi ulusal su
rezervi limitine yaklagsmaktadir veya bu sinira dayanmistir. Bu durumda atik suyun
aritilmasi ve tekrar kullanilmasi su rezervlerinin korunmasi, ihtiyacin karsilanmasi ve
mevceut rezervlerin arttirilmasi gerekmektedir. Bu sebeple suyun geri doniisiimii ve
tekrar kullanilmas1 ¢ok biiylik bir O6neme sahiptir. Aritilmis suyun yeniden
kullanilmast ~ konusunda  halkin  olumsuz tepkisi uygulamada sorunlar
cikartabilmektedir. Bu nedenle, halkin bilgilendirilmesi ve yaygin olan yanlis
inaniglarin degistirilmesi gerekmektedir. Bu konuyla 1ilgili olarak bu ¢alisma
planlanmis ve anket formu hazirlanmistir. Anket formundaki on bes soru, aritilmis
sularin tekrar kullanilmasi uygulamalari, bazi sorular ise katilimcilarin yaslari,
cinsiyetleri, egitim ve gelir seviyeleri ile ilgilidir. Anket ¢alismasi Tiirkiye’nin belli
bolgelerine gonderilmis ve 375 adet anket geri donmiistiir. Toplanan anketlerdeki
veriler, SPSS programu istatistiksel analizi ve Excel programi ile degerlendirilmistir.
Arastirma sonucglart  katilimcilarin - atiksuyun geri  doniisim  uygulamalari
konusundaki fikirlerini ortaya koymustur. Arastirma sonuclari genel olarak
degerlendirildiginde; katilimcilarin aritilmis sularin yeniden kullanimi konusunda

endiseli olduklar1 goriilmektedir.

Anahtar kelimeler: Atiksu, Yeniden kullanim, SPSS istatistiksel analiz
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CHAPTER ONE
INTRODUCTION

1.1 Introduction

Water is very significant in our life. There will be no life without water. Water
turned out to be a limited natural resource in recent years and water resources are

polluted day by day.

Turkey is not a rich country in terms of existing water potential. In other words
our country is get in between water poor countries. Approximately 1,500 m’ per
capita is available annually for water consumption. It is estimated that water
availability in Turkey will fall below 1,000 m’ per capita by 2025 (WHO, 2007).
Therefore, the treated wastewater has to be reused and the ways to reuse the effluent

from several wastewater treatment plants have to be developed for future demand.

The water reuse applications have rapidly become an imperative issue. However,
negative response of the public on water reuse creates some problems in application.
The success of the water reuse applications depend on public acceptance. Thus,
public opinion is important in planning, constructing, and operating stages for

wastewater reclamation and reuse facilities.

In order to determine the public perception and acceptance, some survey studies
have been carried out in some countries. According to our knowledge, the
assessment of public opinion on water reuse applications in Turkey has not been
studied in details, yet. This study developed a survey sheet to be determined public

perception on water reuse in Turkey.



1.2 Scope of the Thesis

With the above mentioned objectives, this thesis was organized in seven chapters.
After the Introduction Section, literature review about importance of water and water
pollution is given in Chapter 2. Some knowledge about wastewater reuse
applications is summarized in Chapter 3. In Chapter 4, some case studies were
evaluated. In Chapter 5, methods implemented for study. The outcomes of the study
are presented in Chapter 6, results and discussion. This chapter also discusses the
results of tables and graphics. Finally, Chapter 7 concludes the thesis with major

conclusions of the study.



CHAPTER TWO
LITERATURE REVIEW

2.1 Importance of Water

Water is a chemical substance with chemical formula of H,O. One molecule of
water contains two hydrogen atoms covalently bonded to a single oxygen atom.
Water can be found in nature in all three common states of matter and may take
different forms on Earth. For our lives, water has a crucial role and constitutes main
structure of living beings. The water which is the main source of life is also basic
element of all microorganisms. In order to carry out their basic activities,
microorganisms must have a certain amount of water in their cells. Water ratio can
be varied between 70% and 90% in the protoplasm of organisms which are in active

state (Kocatag, 2003). Therefore, water is the essence and source of life.

Earth’s approximate water volume is 1400 million km’. However, very small
proportion of this volume can be found in usable state. While water is maintaining its
importance, water resources are rapidly dwindling around the world. Irregular
urbanization, excessive population growth, increase in emission of greenhouse gases
and excessive industrialization are the main factors in extinction of water resources

of Earth.

On the other hand, usable and drinkable water resources are increasingly
consuming because of rapid increase in world’s population, development of industry
and lack of environmental awareness. Additionally, water resources are
unconsciously consumed which is preparing the groundwork of further problems.
Therefore, water should be protected as a social property and access to water for
everyone should be ensured. Also in order to maintain water resources, we need to

protect existing ecology



2.1.1 Water Cycle

The water is cycled between the atmosphere, the ocean, the lake, the stream and the

land. This is very significant process.

The Water Cycle
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Figurel.1 Water Cycle

There are some processes in Figurel.1. These are:
1. Evaporation

2. Condensation

3. Precipitation

4. Surface Run Off

5. Infiltration

6. Transpiration

(http://www.enchantedlearning.com/geology/label/watercycle/labelanswers.shtml,

n.d.)

2.1.2 Water Resources

Water resources are divided into two sections. These sections are surface water

and groundwater.


http://www.enchantedlearning.com/geology/label/watercycle/labelanswers.shtml

Surface water is water collecting on the ground or in a stream river, lake, wetland
or ocean. It is related to water collecting as groundwater or atmospheric water.
Surface water is naturally replenished by precipitation and naturally lost through
discharge to the oceans, evaporation evapotranspiration and sub-surface seepage

(Tiirkman, 2000).

Groundwater is water located beneath the ground surface in soil pore spaces and
in the fractures of rock formations. Groundwater is recharged from, and eventually
flows to, the surface naturally; natural discharge often occurs at springs and seeps,
and can form oases or wetlands. Groundwater is also often withdrawn for
agricultural, municipal and industrial use by constructing and operating extraction
wells
(http://www.aquaearth.co.za/index.php?option=com_content&view=article&id=125

&lItemid=384, n.d).

2.1.3 Water Demand

Water resources are sources of water that are useful or potentially useful. Uses of
water include household, agricultural, industrial, recreational and environmental

activities. All of these human uses require fresh water and non health risk.

In rich countries, people use between 850 and 1000 liters of water in each day. In
poor areas where people rely on public taps for their water, consumption drops to

between 20 and 70 litres each per day (http://www.environment.nsw.gov.au).

Some believe that fresh water will be a critical limiting resource for many regions
in the near future. Therefore we need to try alternative ways to protect water

resources from pollution.

Important water problems can be categorized into two groups: The pollution is
growing rapidly, putting more pressure on our water supply and amount of water is

effectively reduced by pollution and contamination.


http://www.aquaearth.co.za/index.php?option=com_content&view=article&id=125&Itemid=384
http://www.aquaearth.co.za/index.php?option=com_content&view=article&id=125&Itemid=384
http://www.aquaearth.co.za/index.php?option=com_content&view=article&id=125&Itemid=384

To solve this problem, depletion of water sources must be prevented and also we
need to give more importance to recycling of wastewater and water. Addition to this
we need to use modern technologies and give more attention to awareness of society

about this issue.

2.1.4 Water Quality

Water is essential to human life and the health of the environment. As a valuable
natural resource, it comprises marine, freshwater (river and likes) and groundwater

environments that stretch across coastal and inland areas.

Water has two dimensions that are closely linked: quantity and quality. Water
quality is commonly defined by its physical, chemical, biological and aesthetic
characteristics  (http://www.environment.nsw.gov.au/water/waterqual.htm,  n.d).
Water quality indicators can be categorised as:

e biological: bacteria and algae

e physical: temperature, turbidity and clarity, colour, salinity, suspended solids,

dissolved solids

e chemical: PH, dissolved oxygen, biological oxygen demand, nutrients,

organic and inorganic compounds

e Aesthetic: odours, taints, colour

e radioactive: alpha, beta and gama radiation emitters

A healthy environment is one in which the water quality supports a rich and
varied community of  organisms and protects public health
(http://www.environment.nsw.gov.au/water/waterqual.htm). The water may be used
by the community for:

e supply drinking water

e recreation (swimming, boating)
e irrigating crops

e industrial processes

e navigation and shipping


http://www.environment.nsw.gov.au/water/waterqual.htm

e wildlife habitats

e protection of aquatic ecosystems

Turkish water quality standards are classified in two major groups: (i) water
quality standards for waters intended for human consumption and (ii) discharge
standards of major industrial operations and water quality standards for ambient
water bodies including rivers, lakes and seas. The quality standards of waters
intended for human consumption also cover the drinking water quality criteria and
are specified in the Regulation for Waters Intended for Human Consumption
(ITASHY, 2005).

It 1s expecting that; EU is going to develop current legistation and applications on
the field of water usage. EU latest policy initiatives and legislative developments
relevant for the negotiation process. Some directives are Water Framework
Directive (2000/60/EC), Marine Strategy Framework Directive, The Framework
Directive on Waste (2006/12/EC). The Water Framework Directive is a European
Union directive which commits European Union member states to achieve good
qualitative and quantitative status of all water bodies (including marine waters up to

one nautical mile from shore) by 2015.

2.2 Water Distribution On Earth

Water is widely distributed on Earth as freshwater and salt water in the oceans.
Fresh water is naturally occurring water on the Earth's surface in ice sheets, ice caps,

glaciers, bogs, ponds, lakes, rivers and streams, and underground as groundwater.

The volume of the water on the Earth is approximately 1.4 billion km® and about
97.5% of this is saline, while the remaining 2.5% is fresh water. Most fresh water,

about 68.7%, is currently ice.

Our country has 501 billion m® of annual precipitation, of which 274 billion m’ is

assumed to evaporate from surface and transpire through plants and 69 billion m’ of


http://en.wikipedia.org/wiki/European_Union_directive
http://en.wikipedia.org/wiki/European_Union_directive
http://en.wikipedia.org/wiki/European_Union_directive
http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Body_of_water

precipitation directly recharges the aquifers, whereas 158 billion m® forms the

precipitation run off (www.dsi.gov.tr).

There is a continuous interaction between surface runoff and groundwater, but it
is estimated that a net 28 billion m® of groundwater feeds the rivers. So, average
annual surface water potential is 186 billion m’, with the surface runoff of 7 billion
m’ coming from neighboring countries, total surface runoff within the country
reaches 193 billion m’. Our country is not rich country for water resources and
according to annual per capita of water potential records; water amount in Turkey

will have been decreased very seriously by near future (www.dsi.gov.tr).

Per capita availability of potential water resources is 1652 m’ in Turkey. However
according to Turkish Statistical Institute records, in year 2030 Turkey’s population
will be nearly 100 million that means per capita availability of potential water

resources will be 1120 m* (www.dsi.gov.tr).

80 countries which are forming 40 percent of Worlds population, already suffer
from water shortage. The years between 1940 and 1980, the water usage has been
doubled. Due to rapid increase in population while the water resources remain
constant, water demand is increasing every day (The United Nations World Water

Development Report3, 2009).

To maintain water resources of Turkey as healthy and sufficient for future

generations, this resources need to be protected and must use wisely.
2.3 Water Potential Of Turkey

According to international records, to be rich in water resources a country must
have more than 10,000 m’ per capita per year. Water supplies between 1,000 - 2,000
m® per person/year make a country water-stressed. When the figure drops below

1,000 m® nations are considered water-scarce. When a country becomes water-scarce



it means that the country experiences a severe constraint on food production,

economic development, and production of natural systems.

According to Turkish Statistical Institute reports, Turkey’s water supply per capita
is varied between 1,500 and 1,735 meter cube which means Turkey is on the range of

water-stressed countries.

When we look at the continental view of water potentials of countries, according
to united nation records, Turkey is on 103" place on the list of usable water potential

of countries list between 182 countries.

Water consumption increased slightly during last decade depending on the
development of the soil and water resources expanding urban population and
development of industrial sector. Total water consumption rose to 42 m’ by the end
of 2000 as a result of numerous projects developed by various agencies including
DSI who is in charge of developing water resources. In last decade, actual water
consumption of turkey is recorded as; 72 percent of usage is required for irrigation,
16 percent of usage is for drinking and 12 percent of usage is for industrial sectors

(TUSIAD, 2008).

2.4 Uses Of Water

There are many ways that we use our water. Water is our most valuable resource.
Water is vital to life. Humans, plants, and animals are made up of mostly water. All
living things would die if it weren't for water. We use water for drinking, washing,
cooking, and irrigating as well as many other things. Domestic use includes water
that is used in the home every day, including water for normal household purposes,
such as drinking, food preparation, bathing, washing clothes and dishes, flushing
toilets, and gardens. Irrigation is important use of water for agriculture. Even more
water is used by industries to generate electricity, manufacture things. It is heated
and the steam is used to run machinery. Cities use water for fire fighting, street

cleaning, and watering public areas such as parks, golf course trees and flowers.
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Commercial water use includes fresh water for motels, hotels, restaurants, office

buildings, other commercial facilities.

2.5 Water Pollution

Water pollution is one of the main concerns of the world today. The governments
of numerous countries have striven to find solutions to reduce this. Water pollution is
observed as the result of many deaths and epidemic diseases. It has been suggested
that it is the leading worldwide cause of deaths and diseases and that it accounts for

the deaths of more than 14,000 people daily.

In addition, migration to cities along with industrialization movements have been
caused rapid and irregular urbanization In our country, main factors which cause
water pollution can be grouped as; industrialization, urbanization, population growth,

pesticides and fertilizers.

2.5.1 Health Impacts Of Water Pollution

Water pollution is a form of pollution that not only causes disease, but also makes
spreading some diseases easy. While water pollution gives rise to cancer, heart
disease, chronic respiratory diseases, and other diseases, it can also cause
development and nervous system disorders, together with immune system disorders.
Drinking water plays a significantly important role because of its direct relationship
with health. Illnesses such as hepatitis, typhoid fever, paratyphoid, dysentery, polio,
and parasites prove that drinking water is contaminated by sewage and disinfection is

adequate.

Many areas of groundwater and surface water are now contaminated with heavy
metals, POPs (persistent organic pollutants), and nutrients that have an adverse affect
on health. Water-borne diseases and water-caused health problems are mostly due to
inadequate and incompetent management of water resources. Safe water for all can
only be assured when access, sustainability, and equity can be guaranteed. Access

can be defined as the number of people who are guaranteed safe drinking water and
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sufficient quantities of it. There has to be an effort to sustain it, and there has to be a
fair and equal distribution of water to all segments of the society

(http://edugreen.teri.res.in/explore/water/health.htm).

Polluted water is a major cause of human disease, misery and death. According to
the World Health Organization (WHO), as many as 4 million children die every year
as a result of diarrhoea caused by water-borne infection. The bacteria most

commonly found in polluted water are coliforms excreted by humans (Edwin, 1996).

Pesticides: The organophosphates and the carbonates present in pesticides affect
and damage the nervous system and can cause cancer. Some of the pesticides contain
carcinogens that exceed recommended levels. They contain chlorides that cause
reproductive and endocrinal damage.

Lead: Lead is hazardous to health as it accumulates in the body and affects the
central nervous system. Children and pregnant women are most at risk.

Fluoride: Excess fluorides can cause yellowing of the teeth and damage to the
spinal cord and other crippling diseases.

Nitrates: Drinking water that gets contaminated with nitrates can prove fatal
especially to infants that drink formula milk as it restricts the amount of oxygen that
reaches the brain causing the ‘blue baby’ syndrome. It is also linked to digestive tract
cancers. It causes algae to bloom resulting in eutrophication in surface water.

Petrochemicals: Benzene and other petrochemicals can cause cancer even at low
exposure levels.

Chlorinated solvents: These are linked to reproduction disorders and to some
cancers.

Arsenic: Arsenic poisoning through water can cause liver and nervous system
damage, vascular diseases and also skin cancer.

Other heavy metals: Heavy metals cause damage to the nervous system and the
kidney, and other metabolic disruptions.

Salts: 1t makes the fresh water unusable for drinking and irrigation purposes.
Exposure to polluted water can cause diarrhoea, skin irritation, respiratory problems,
and other diseases, depending on the pollutant that is in the water body

(http://edugreen.teri.res.in/explore/water/health.htm, n.d).


http://edugreen.teri.res.in/explore/water/health.htm

CHAPTER THREE
WASTEWATER REUSE AND PUBLIC OPINION ON WATER REUSE
APPLICATION

3.1 Wastewater Reuse

Wastewater is any water that has been adversely affected in quality by
anthropogenic influence. It comprises liquid waste discharged by domestic
residences, commercial properties, industry, and/or agriculture and can encompass a
wide range of potential contaminants and concentrations

(http://www.quora.com/Wastewater, n.d).

The term wastewater reuse is often used synonymously with the terms wastewater
recycling and wastewater reclamation. Because the general public often does not
understand the quality difference between treated and untreated wastewater, many
communities have shortened the term to water reuse, which creates a more positive
image. The U.S. Environmental Protection Agency (EPA) defines wastewater reuse
as, “using wastewater or reclaimed water from one application for another
application”. The deliberate use of reclaimed water or wastewater must be in
compliance with applicable rules for a beneficial purpose (landscape irrigation,
agricultural irrigation, aesthetic uses, ground water recharge, industrial uses, and fire

protection) (McKenzie, 2005).

3.2 Types Of Reuse

Wastewater reuse can be grouped into the following categories:

Urban Reuse: The irrigation of public parks and golf course as well as for fire
protection and toilet flushing in commercial and industrial buildings.

Personal Reuse: Laundry, Bathing

Agricultural Reuse: Irrigation of crops

Environmental Reuse: Wetland enhancement and restoration

Industrial Reuse: Process or makeup water and cooling tower water

12
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Recreational Impoundments: Such as ponds and lakes

Groundwater Recharge

Snow generation, swimming pool

3.3 Reasons For Wastewater Reuse

Wastewater reuse must be treated biologically and chemically, to provide public

health. One of the most important section in reuse program is to protect the public

health.

Advantages of water reuse are:

This technology reduces the demands on potable sources of freshwater.

It may reduce the need for large wastewater treatment systems, if significant
portions of the waste stream are reused or recycled.

The technology may diminish the volume of wastewater discharged, resulting
in a beneficial impact on the aquatic environment.

Capital costs are low to medium for most systems and are recoverable in a
very short time; this excludes systems designed for direct reuse of sewage
water.

Operation and maintenance are relatively simple except in direct reuse
systems where more extensive technology and quality control are required.
Provision of nutrient-rich wastewaters can increase agricultural production in
water-poor areas.

Pollution of rivers and ground waters may be reduced.

Lawn maintenance and golf course irrigation is facilitated in resort areas.

In most cases, the quality of the wastewater, as an irrigation water supply, is

superior to that of well water.
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Disadvantages of water reuse are:

e If implemented on a large scale, revenues to water supply and wastewater
utilities may fall as the demand for potable water for non-potable uses and the
discharge of wastewaters is reduced.

e Reuse of wastewater may be seasonal in nature, resulting in the overloading
of treatment and disposal facilities during the rainy season; if the wet season
is of long duration and/or high intensity, the seasonal discharge of raw
wastewaters may occur.

e Health problems, such as water-borne diseases and skin irritations, may occur
in people coming into direct contact with reused wastewater.

e Qases, such as sulfuric acid, produced during the treatment process can result
in chronic health problems.

e In some cases, reuse of wastewater is not economically feasible because of
the requirement for an additional distribution system.

e Application of untreated wastewater as irrigation water or as injected

recharge water may result in groundwater contamination (UNEP, 1997).

3.4 Public Thoughts About Applications Of Water Recycling And Cultural
Acceptability

A large part of Turkey's population has concerns about directly usage of treated
waste waters. The reason for that is, the idea of pathogenic micro-organisms which
are harmful to human life still exist in these waters even after the treatment
processes. People are still insecure against treatment technologies. However most
people are willing to accept reused wastewater for irrigation, golf course and for

cooling purposes in industrial processes.
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3.5 Why Public Participation Is Important

It is important to inform population about water recycling applications. Wrong
informations about this issue can cause problems in applications. Therefore public
should informed about topic Thus we can prevent our water resources from rapid
depletion. The initial phase of public participation is explanation recycling

applications in understandable manner. In this phase alternative ways may be tried.

Various educational activities can be done in order to inform the population about
this topic. Initially, the educational program can start on pilot regions, after first
phase it can be generalized over all areas. By giving more attention to doubts which

are generally encountered on society, solutions of problems can be found.

Also media resources such as internet and newspapers can be useful for inform
population. Addition to this, information packets and brochures can be printed. Other
ways to follow in order to gain public awareness about applications of recycling
water are social meetings and advertisements. In our study, this case is taken place as
6™ question on our poll and the answers of this question are discussed at result

section of this thesis.

A policy is required to be established by government about the topic. Thus

process of public awareness will be accelerated.

3.6 Public Education

Education is key to overcoming public fears about a reuse system, particularly

fears that relate to public health and water quality.

Public opinion is important in planning, constructing, and operating wastewater
reclamation and reuse facilities, as it is the public who must pay for them as well as
accept the direct utilization of the treated wastewater. Generally the public gets most

of its information on environmental issues through the mass media, newspaper,
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radio, and television. There are many techniques that can be used to communicate

with the public and these include:

Brochures

Information packets
Newsletters

Videotapes or slide shows
Advertisements

Fact sheets

Press releases

Open house and plant tours
Educational and in formational workshops
Community meetings
Community advisory groups
Service group presentations

Educational activities with schools

The news media (e.g. radio and television interviews)
A telephone hotline established by the appropriate organization

Electronic devices and computers (McKenzie, 2005)

Public attention can attracted on project of recycling of water and its applications

by using educational programs and inform methods. Since health risks are the most

common concern in our community, such concerns can be overcome by information

meetings and educational programs.

Looking at the examples mentioned above, for the structure of a large

organization, there can be a private telephone line where the relevant information

about topic can be given.

In my opinion most efficient method that can be applied even in rural areas of our

country is arranging small meetings in every week where applications of recycling

water can be discussed and using all sources of media to inform community about
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topic. Even with simple precautions, great success can be obtained by using this

method.

Education is given as a first step in the family and schools. Therefore, the basic
education of this issue is needed to be given when our children at their younger ages.
Also information about water recycling should start to give at the first classes of the
school education. Educational programs which gain interest of young children can be
prepared in order to inform them about recycling of water. And also animated
cartoons, visual media, books will help children to increase their knowledge on this

subject.



CHAPTER FOUR
CASE STUDIES

There are limited studies about public opinion on water reuse applications.
DuBose (2009) investigated the public opinion for reuse in Corvallis and Oregan,
USA. They sent 1200 surveys were distributed over a period of two months. For the
first stage of the study, surveys were posted; reminders were sent after four weeks.
Some participants requested to be removed from the contact list by phone; a total of
518 surveys were completed. The study also input data into Excel, and presented
answers as graphs using frequency distribution and cross listing methods. Multiple
regression was also used in this study. Study results concluded that participants did
not prefer situations that involve direct contact practices. This result proves how
skeptical the public is regarding the safeness level of the water. Another result of this
case study, proved that the public favored being informed by the media the most. The
public do not prefer being contacted by mail, or be informed via meetings. It
identified that television programs would be an ideal way to increase awareness. The
purpose of the study was to gain an idea regarding the awareness level of participants
on the subject, what type of information participants required in order to feel safe
when using the water, which reasons caused participants to doubt the safety of the

water, and what could be done to eliminate these doubts (DuBose, 2009).

The second case study is Liu (2006), a study conducted in Santa Clara County in
California. Water reuse operations have gained grave importance as a result of the
ongoing population increase. Quantitative analysis methods is used in the study. The
survey reported that participants worried about the health risks the most. The study
also reported that participants should not doubt the treated water used for agricultural
irrigation. It was based on four hypotheses; the most interesting being that women do

not prefer using recycled water (Liu, 2000).
The other case study is Bruvold (1988) who developed two hypotheses. Firstly

human contact was the more significant determinant of public opinion on effluent

reuse in the abstract reuse survey. Secondly the five factors of environment, health,

18



19

conservation, treatment cost and distribution cost were the more important factor of
public opinion data. Van der Hook et al. (1999) reports on a survey performed in
which 97% and 80% of public supported wastewater reuse for toilet flushing and for
clothes washing respectively in Amsterdam (Friedler & Lahav, 2006). The results of
surveys show that socioeconomic and environmental factors play role perceptions of

water/wastewater reuse applications.



CHAPTER FIVE
METHODS

5.1 Study Site

In this study, survey study site is all regions of Turkey. A multiple choice
questionnaire-type survey was conducted the population of Turkey. Questionnaires
were sent to all regions, Akdeniz, Dogu Anadolu, Ege, Guneydogu Anadolu, Ic
Anadolu, Karadeniz, and Marmara. During distribution of questionnaires, all age
groups and income levels were taken into account and randomly selected people
were asked to fill out the questionnaires. Volunteers undertook the task of

distribution of questionnaires to individuals.

5.2 Data Collection

The main part of this study is survey sheets (public opinion on water reuse
applications questionnaire). Participants could complete the survey online, in a face

to face interview, and by mailing.

Questions in the questionnaire were selected from a huge question pool and
questionnaire was prepared in most appropriate manner in order to reveal the level of
public knowledge about this subject. Questionnaire has 15 questions and some of

them are multiple-choice questions. Questionnaire form is given in Appendix.

After preparation, 500 questionnaires were distributed to all over Turkey and 375
of them were fully answered (75% of questionnaires were returned). There wasn’t
answer questions in 375 surveys. After a certain amount of time, reminders were
made for questionnaires. Distribution of questionnaires over cities is given in Table
6.2 As it clearly seen in Table 6.2, most participation and return was obtained from

province of Marmara and city of Istanbul.

20



21

5.3 Data Analysis

After questionnaires were returned, results were examined in Statistical Package
for the Social Sciences (SPSS) packet program and as a result of that; some graphics
and tables were prepared. Frequency distribution and Cross-tabulation was used to
compare answers. Each question is examined individually according to demographic
characteristics, reflections of community were revealed. The SPSS is one of the most
commonly used statistical analysis programs in academia. It is used by market
researchers, health researchers, survey companies, government, education
researchers, marketing organizations and others. The program contains numerous
statistical methods. Data can be transferred from Excel and other programs to the
worksheet of this program, which is a great help during analysis. SPSS contains a 10-
program menu; File, Edit, View, Data, Transform, Analyze, Graphs, Ultilities,
Window, and Help. The version used for our study was 15.0 For Windows

Evaluation Version.

Demographical data, four variables identified the biographical back round of each

participant:

o Gender: Female, Male

e Age : 10-15 years old, 16-25 years old, 26-40 years old, 40-55 years old, 55
or over

e Education: Primary Education, High School, University, M.Sc, Ph.D.

e Income Range: <500 TL, 500-1000 TL, 1000-2000 TL, 2000-3000 TL,
>3000 TL

In questionnaire, 39.6% of participants were men and 60.4% of them were

women.



CHAPTER SIX
RESULTS AND DISCUSSION

6.1 Frequency Analysis
In order to examine the demographic characteristics of the participants within the
research, frequency analysis related to participants’ ages, genders, educations and

incomes was performed. Findings from this analysis are given in Table 6.1

Table 6.1 Numerical and Percentage Distribution of the Sample Profile

Number (n) | Percentage (%)
Age
10-15 4 1.1
16-25 122 32.5
26-40 172 45.9
40-55 58 15.5
55 or over 19 51
Total 375 100.0
Gender
Male 148 39.6
Female 226 60.4
Total 374 100.0
Education
Primary 36 9.6
High 121 32.3
University 188 50.1
M.Sc 29 7.7
Ph.D 1 0.3
Total 375 100.0
Income
<500TL 59 15.7
500-1000TL 92 24.5
1000-2000TL 181 48.3
2000-3000TL 27 7.2
>3000TL 16 4.3
Total 375 100.0
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As seen from the table, 1.1% of participants were at the age between 10-15 years,
while 32.5% were between 16-25 years, 45.0% were between 26-40 years, 15.5%
were between 40-55 years and only 5.1% of them were over 55 years old. 39.6% of
participants were male while 60.4% of them were female. Among survey
participants, education levels are given as follow, 9.6% primary school, 32.3% high

school, 50.1% collage, 7.7% graduate, and 0.3% Ph.D.

150 +

The Number

100 +

50 +

26-40 Female University 1000-2000TL
The Maximum Participation In Groups

Figure 6.1 Graphical Expression of Table 6.1

Distribution of sampling profiles by provinces was given in Table 6.2. According

to the table, most participation took place in Istanbul followed by Edirne.



Table 6.2 Distribution of Sampling Profiles by Provinces

City Number (n) | Percentage (%)
05 - Amasya 9 24
06 - Ankara 21 5.6
07 - Antalya 12 3.2
10 - Balikesir 1 0.3
12 - Bingol 1 0.3
16 - Bursa 4 1.1
20 - Denizli 1 0.3
21 - Diyarbakir 2 0.5
22 - Edirne 67 17.9
24 - Erzincan 3 0.8
25 - Erzurum 2 0.5
32 - Isparta 1 0.3
34 - Istanbul 118 31.5
35 - Izmir 51 13.6
39 - Kurklareli 1 0.3
42 - Konya 1 0.3
43 - Kiitahya 1 0.3
45 - Manisa 31 8.3
47 - Mardin 2 0.5
52 - Ordu 1 0.3
55 - Samsun 6 1.6
56 - Siirt 11 2.9
57 - Sinop 1 0.3
58 - Sivas 1 0.3
61 - Trabzon 1 0.3
62 - Tunceli 1 0.3
63 - Sanliurfa 1 0.3
65 - Van 7 1.9
72 - Batman 14 3.7
73 - Sirnak 1 0.3
76 - Igdir 1 0.3
Total 375 100.0
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Figure 6.2 Graphical Expression of Table 6.2

6.2 Responses Based On The Participants’ Ages

According to participants’ ages, distribution of the responses which is provided by

participants to question of “Do you whether water resources have been polluted and

consumed very fastly in nowadays?” is given in Table 6.3 and Figure 6.3.

It 1s clearly seen from the table, 96 percent of participants were agreed with this

opinion, while 4 percent of them were responded negatively. Most of the participants

(96%) thought that the water resources of our country are polluting and consuming.

Table 6.3 Based on participants’ ages, the distribution of the responses which are provided by survey

participants to question of “Do you whether water resources have been polluted and consumed very

fastly in nowadays?”

Age
Total
10-15 16-25 26-40 | 40-55 55 or over

n
YES 4 118 163 57 18 360
Q1 % 1.1% | 31.5% | 43.5% | 15.2% 4.8% 96.0%
n 0 4 9 1 1 15

NO

% 0.0% 1.1% 2.4% 0.3% 0.3% 4.0%

n
Total 4 122 172 58 19 375
% 1.1% | 32.5% | 45.9% 15.5% 5.1% | 100.0%
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According to participants’ ages, distribution of the responses which are provided
by participants to question of “Have you taken some precautions to reduce water
consumption in daily life?” is given in Table 6.4 and Figure 6.4. The results show the
majority of participants (mostly 26-40 ages) take some measure for use of water in

daily life.
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Figure 6.3 Graphical Expression of Table 6.3

Table 6.4 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “Have you taken some precautions to reduce water consumption in daily

life?”

Age

55 or Total

10-15 16-25 | 26-40 | 40-55 over
YES n 1 76 125 48 14 264
Q2 %o 03% | 203% | 33.3% | 12.8% 37% | 70.4%
NO n 3 46 47 10 5 111
%o 0.8% | 12.3% | 12.5% 2.7% 1.3% | 29.6%
Total n 4 122 172 58 19 375
%o 1.1% | 32.5% | 459% | 15.5% 5.1% | 100.0%
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Figure 6.4 Graphical Expression of Table 6.4

According to participants’ ages, distribution of the responses which are provided
by participants to question of “Do you think whether our country give much more
attention on waste/wastewater treatment?” is given in Table 6.5 and Figure 6.5.
Majority of those surveyed said no to this question. As seen from the results, most of

participants thought that treatment of water needs more importance in our country.

Table 6.5 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “Do you think whether our country give much more attention on
waste/wastewater treatment?”

Age
55 or Total
10-15 | 16-25 26-40 40-55 over

n
YES 0 10 19 10 6 45
Q3 % 0.0% 2.7% 5.1% 2.7% 1.6% | 12.0%
NO n 4 112 153 48 13 330
% 1.1% | 299% | 40.8% | 12.8% 35% | 88.0%
n 4 122 172 58 19 375

Total

% 1.1% | 325% | 459% | 15.5% 5.1% | 100.0%
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According to participants’ ages, distribution of the responses which are provided
by participants to question of “Do you have any information about water/wastewater
treatment systems?” is given in Table 6.6 and Figure 6.6. Most participants
responded this question negatively. No difference was observed among the age
groups, almost every participants in any age said no for this question. It is clearly
seen from the result, policies about this topic need to develop in order to pull up

public awareness.

Table 6.6 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “Do you have any information about water/wastewater treatment systems?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 over

n
YES 1 50 66 21 7 145
Q4 %o 03% | 133% | 17.6% | 5.6% 1.9% | 38.7%
NO n 3 72 106 37 12 230
%o 08% | 192% | 283% | 9.9% 32% | 61.3%
n 4 122 172 58 19 375

Total

%o 1.1% | 32.5% | 45.9% | 15.5% 5.1% | 100.0%
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Figure 6.6 Graphical Expression of Table 6.6

According to participants’ ages, distribution of the responses which are provided
by participants to question of “Are you aware of the treated wastewater reuse
applications?” is given in Table 6.7 and Figure 6.7. Most of participants said no for
this question. Note that, the percent of yes answer between 40-55 years old

respondents is reached fifty.

Table 6.7 Based on participants’ ages, the distribution of the responses which are provided by survey

participants to question of “Are you aware of the treated wastewater reuse applications?”

Age
55 or Total
10-15 16-25 26-40 | 40-55 over

n
YES 1 56 82 29 7 175
Q5 % 03% | 149% | 219% | 7.7% 19% | 46.7%
NO n 3 66 90 29 12 200
% 08% | 17.6% | 24.0% | 7.7% 32% | 53.3%
n 4 122 172 58 19 375

Total

% 1.1% | 32.5% | 459% | 15.5% 5.1% | 100.0%
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According to participants’ ages, distribution of the responses which are provided
by participants to question of “If your answer for the above question (Question 5) is
yes, please explain how you learned them. You can choose one or more items given

below.” is given in Table 6.8 and Figure 6.8.

The overall most popular information source about topic is television which is
followed by radio, newspaper and magazines. From the results, we can state that
media is the most powerful way to inform community, therefore we should take
assist more from media, in order to increase public’s knowledge about treatment and

reuse of water.
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Table 6.8 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “If your answer for the above question (Question 5) is yes, please explain

how you learned them. You can choose one or more items given below.”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 over
n 1 41 49 22 8 121
newspapers, % 08| 339| 405]| 182
journal, etc. : ’ ) ) ) .
o o o o 6.6% | 100.0%
n 1 46 58 19 8 132
TV, radio %| 0.8| 34.8| 439| 144
o o o o 6.1% | 100.0%
n 0 34 48 9 3 94
Internet %| 00| 362| 51.1| 96
o o o o 3.2% | 100.0%
n 0 24 26 5 2 57

Friend /Family | %| 0.0| 42.1| 456| 838

% % % % 3.5% | 100.0%

Q6 . n 0 17 17 13 3 50
Environmental % 00| 340| 340! 26.0
Groups j ) ' ’
P % % % % 6.0% | 100.0%
n 0 14 15 0 0 29
University | 00| 483| 51.7| 0.0
% % % % 0.0% | 100.0%
People n 0 16 13 4 5 38
Concerned With | ¢,
Environmental 0.0 42.1| 3421 105 132% | 100.0%
Engineering % % % %
n 0 8 8 0 0 16
Other — Please
o %
clarify it 0.0 500 50.0| 0.0 0.0% | 100.0%

% % % %




32

70
” B newspapers, journal,
$ 60 g
2 ete. "
Z 5 TV, radio
-
5 40 M Internet
T . ; .
éﬂ 30 B Friend /Fanuly
2 20 B Environmental Groups
]
ﬁ 10 - University
0 = ! B o Environmental
10-15  16-25 26-40 40-55 SS5or Engineering
over Other b
Age

Figure 6.8 Graphical Expression of Table 6.8

According to participants’ ages, distribution of the responses which are provided
by participants to question of “If the quality of treated wastewater is certified as best
quality, can you use this water for drinking purposes?” is given in Table 6.9 and
Figure 6.9. For this question, most of participant who were at the age between 10-15
and 16-25 said yes, while almost all others ticked no answer. From the results a little
more than half of respondents (51.7 percent) were stated that they can use purified

water for drinking purpose.

Table 6.9 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “If the quality of treated wastewater is certified as best quality, can you use

this water for drinking purposes?”

Age

55 or Total

10-15 | 16-25 | 26-40 | 40-55 over
YES n 3 71 85 28 7 194
Q7 Yo 0.8% | 18.9% | 22.7% 7.5% 1.9% | 51.7%
NO n 1 51 87 30 12 181
Yo 0.3% | 13.6% | 23.2% 8.0% 32% | 48.3%
Total n 4 122 172 58 19 375
Yo 1.1% | 32.5% | 459% | 15.5% 5.1% | 100.0%
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Figure 6.9 Graphical Expression of Table 6.9

According to participants’ ages, distribution of the responses which are provided
by participants to question of “In the case of treated wastewater reuse for grass
irrigation, is it appropriate that the children can play on the grass?” is given in Table
6.10 and Figure 6.10. Most of participant for all ages except 16-40 years range ticked
no box for this question. Note that, no vote from 16-40 years old participants has a

high percentage.

Table 6.10. Based on participants’ ages, the distribution of the responses which are provided by
survey participants to question of ““ In the case of treated wastewater reuse for grass irrigation, is it

appropriate that the children can play on the grass?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 over
n
YES 3 74 116 46 14 253
Q8 %o 08% | 19.7% | 309% | 12.3% 37% | 67.5%
NO n 1 48 56 12 5 122
%o 03% | 12.8% | 14.9% 3.2% 1.3% | 32.5%
n
Total 4 122 172 58 19 375
%o 1.1% | 32.5% | 459% | 15.5% 5.1% | 100.0%
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Figure 6.10 Graphical Expression of Table 6.10

According to participants’ ages, distribution of the responses which are provided
by participants to question of “According to wastewater reuse alternatives given
below; which one or ones are more applicable in your opinion?” is given in Table
6.11 and Figure 6.11. From the examination of this question’s result, most of
participants chosen, using treated water in toilet systems as an alternative way for
application of reuse of water. Other alternative ways from survey results are,

cleaning roads, using in constructions and using in fire extinguish systems.

According to participants’ ages, distribution of the responses which are provided
by participants to question of “Do you have any suspicion about reuse of treated
wastewaters? If yes, you can choose one or more items below?” is given in Table
6.12 and Figure 6.12. There isn’t description of the other option. Almost all
participants from any age have concerns (respondents whose age was in between 10-
55 from micro-organisms mostly, older than 55 years old participants from the
reason of poison and other harmful materials which may be found in treated water)
about quality of treated water. One understanding from results, participants concerns
came out from existance of pathogenic micro-organisms in water. Public should
inform about reliability of treatment proceses in order to get rid off wrong ideas and

myths from public’s common thoughts.
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Table 6.11 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “According to wastewater reuse alternatives given below; which one or

ones are more applicable in your opinion?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 | over
Drinking n 2 27 27 13 2 71
water % | 2.8% | 38.0% | 38.0% | 183% | 2.8% | 100.0%
Cooking in n 2 25 27 11 2 67
the home % | 3.0% | 37.3% | 40.3% | 16.4% | 3.0% | 100.0%
Food n 1 21 15 9 2 48
preparation in | g,
restaurants 21% | 43.8% | 31.2% | 18.8% | 4.2% | 100.0%
Preparation of | n 1 11 12 6 0 30
canned %
vegetables 3.3% | 36.7% | 40.0% | 20.0% | 0.0% | 100.0%
. n 0 38 39 15 2 94
Bathing
% | 0.0% | 40.4% | 41.5% | 16.0% | 2.1% | 100.0%
Swimming n 0 35 37 10 3 85
pool % | 00% | 41.2% | 43.5% | 11.8% | 3.5% | 100.0%
n 1 61 68 20 4 154
Laundry
% | 0.6% | 39.6% | 44.2% | 13.0% | 2.6% | 100.0%
Agricultural n 0 65 86 34 13 198
Q9 | irrigation P | 0.0% | 32.8% | 43.4% | 17.2% | 6.6% | 100.0%
Irrigation of n 0 57 96 27 7 187
golf course P | 0% | 30.5% | 51.3% | 14.4% | 3.7% | 100.0%
Toilet n 1 81 107 39 11 239
flushing P | 0.4% | 33.9% | 44.8% | 163% | 4.6% | 100.0%
e 1 n 2 68 101 32 13 216
Fire fighting
% 09% | 31.5% | 46.8% | 14.8% | 6.0% | 100.0%
Snow n 0 51 56 27 1 135
generation %1 00% | 37.8% | 41.5% | 20.0% | 0.7% | 100.0%
) n 1 79 105 34 16 235
Construction
% | 0.4% | 33.6% | 44.7% | 14.5% | 6.8% | 100.0%
) n 1 81 107 36 11 236
Road washing
% | 04% | 34.3% | 453% | 153% | 4.7% | 100.0%
Irrigation of n 2 74 95 29 12 212
park % | 09% | 34.9% | 44.8% | 13.7% | 5.7% | 100.0%
n 2 72 89 27 11 201
Industry
% 1.0% | 35.8% | 44.3% | 13.4% | 5.5% | 100.0%
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Figure 6.11 Graphical Expression of Table 6.11

Table 6.12. Based on participants’ ages, the distribution of the responses which are provided by
survey participants to question of “Do you have any suspicion about reuse of treated wastewaters? If

yes, you can choose one or more items below?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 over
n 3 95 131 37 9 275
Pathogens
% | 1.1% | 345% | 47.6% | 13.5% | 3.3% | 100.0%
Toxic n 1 75 96 21 12 205
substances | % | 0.5% | 36.6% | 46.8% | 10.2% | 5.9% | 100.0%
Doubt about | n 1 68 88 29 8 194
wastewater %
10 treatment 0.5% | 35.1% | 45.4% | 149% | 4.1% | 100.0%
Q methods
Longterm | n 2 70 88 29 10 199
unknown %
health 1.0% | 35.2% | 44.2% | 14.6% | 5.0% | 100.0%
effects
Other — n 0 8 12 5 3 28
Please %
clarify it 0.0% | 28.6% | 42.9% | 17.9% | 10.7% | 100.0%
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According to participants’ ages, distribution of the responses which are provided
by participants to question of “Agriculture is one of the significant economical
resources in our country. In your opinion, in the case of water shortcomings, reuse of
treated wastewater for agricultural irrigation purposes is correct” is given in Table

6.13 and Figure 6.13. Majority of participant were agreed with this opinion.

Table 6.13 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “Agriculture is one of the significant economical resources in our country.
In your opinion, in the case of water shortcomings, reuse of treated wastewater for agricultural

irrigation purposes is correct”

Age

55 or Total

10-15 | 16-25 | 26-40 | 40-55 over
YES n 2 82 123 43 12 262
011 %o 0.5% | 21.9% | 32.8% | 11.5% 32% | 69.9%
NO n 2 40 49 15 7 113
%o 0.5% | 10.7% | 13.1% 4.0% 1.9% | 30.1%
Total n 4 122 172 58 19 375
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Figure 6.13 Graphical Expression of Table 6.13

According to participants’ ages, distribution of the responses which are provided
by participants to question of “In your opinion, are there any health risks if the fruits
and vegetables are irrigated by reclaimed water?” is given in Table 6.14 and Figure
6.14. Frequencies of answers of yes and no votes are very close to each other,

according to results of this question.

Table 6.14 Based on participants’ ages, the distribution of the responses which are provided by survey
participants to question of “In your opinion, are there any health risks if the fruits and vegetables are

irrigated by reclaimed water?”’

Age

55 or Total

10-15 | 16-25 | 26-40 | 40-55 over
YES n 3 63 87 30 10 193
Q12 %o 0.8% | 16.8% | 23.2% 8.0% 2.7% | 51.5%
NO n 1 59 85 28 9 182
%o 03% | 15.7% | 22.7% 7.5% 2.4% | 48.5%
Total n 4 122 172 58 19 375
%o 1.1% | 32.5% | 459% | 15.5% 5.1% | 100.0%
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Figure 6.14 Graphical Expression of Table 6.14

According to participants’ ages, distribution of the responses which are provided
by participants to question of “What types of wastewater you can reuse after
following required wastewater treatment processes?” is given in Table 6.15 and
Figure 6.15. Groups of 10-15 and over 55 years old participants were ticked mostly
none, while other year ranges 16-25, 26-40, and 40-55 were responded domestic

wastewater.

Table 6.15. Based on participants’ ages, the distribution of the responses which are provided by
survey participants to question of “What types of wastewater you can reuse after following required

wastewater treatment processes?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 over
Domestic | | 61 81 26 71 176
wastewater
% | 0.6% | 34.7% | 46.0% | 14.8% 4.0% | 100.0%
Industrial n 0 6 13 2 0 21
Q13 wastewater % | 0.0% | 28.6% | 61.9% | 9.5% 0.0% | 100.0%
n
Both of them 1 1 19 6 2 39
| 2.6% | 282% | 48.7% | 15.4% 5.1% | 100.0%
n
None of them 2 51 73 24 10 160
% | 12% | 31.9% | 45.6% | 15.0% 6.2% | 100.0%
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Figure 6.15 Graphical Expression of Table 6.15

According to participants’ ages, distribution of the responses which are provided

by participants to question of “Do you think that our public is ready for those

applications?” is given in Table 6.16 and Figure 6.16. Most of the participants were

stated that public is not ready for application of reuse of water.

Table 6.16. Based on participants’ ages, the distribution of the responses which are provided by

survey participants to question of “Do you think that our public is ready for those applications?”

Age
55 or Total
10-15 | 16-25 | 26-40 | 40-55 | over
n
YES 0 15 27 8 4 54
Ql4 %o 0.0% | 40% | 72%| 21%| 1.1% | 14.4%
No L 4 107 145 50 15 321
%o 1.1% | 285% | 38.7% | 133% | 4.0% | 85.6%
n
Total 4 122 172 58 19 375
%o 1.1% | 32.5% | 459% | 15.5% | 5.1% | 100.0%
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Figure 6.16 Graphical Expression of Table 6.16

According to participants’ ages, distribution of the responses which are provided
by participants to question of “Do you think that the authorities which are
responsible for water/wastewater management transfer enough information on the
reusability of treated wastewater to the public?” is given in Table 6.17 and Figure
6.17. Almost all of participants answered no for this question. According to this
result, participants stated that there is lack of information transmission between
community and organizations that responsible from water and wastewater

management.

Table 6.17. Based on participants’ ages, the distribution of the responses which are provided by
survey participants to question of “Do you think that the authorities which are responsible for
water/wastewater management transfer enough information on the reusability of treated wastewater to

the public?”

Age
Total
10-15 | 16-25 | 26-40 | 40-55 55 or over

n
YES 0 11 6 4 4 25
Q15 % 0.0% | 29% | 1.6% 1.1% 1.1% 6.7%
NO n 4 111 166 54 15 350
% 1.1% | 29.6% | 44.3% 14.4% 4.0% | 93.3%
n 4 122 172 58 19 375

Total

%0 1.1% | 32.5% | 45.9% 15.5% 5.1% | 100.0%
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Figure 6.17 Graphical Expression of Table 6.17

One of aims of this study is to find out what really public thinking about this topic

and how can we inform them more efficiently? According to results, there is an

interest among public to acquaint reuse applications, nevertheless it is clearly

understandable that people who responsible from these applications, were not

informing community well enough.

6.3 Responses Based On The Participants’ Genders

According to participants’ genders, distribution of the responses which are

provided by participants to question of “Do you think whether water resources have

been polluted and consumed very fast in nowadays?” is given in Table 6.18 and

Figure 6.18. Both genders answered yes for this question.



Table 6.18. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “Do you think whether water resources have been polluted and

consumed very fast in nowadays?”
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Gender Total
ota
Male Female
n
YES 139 220 359
Q1 %o 37.2% 58.8% 96.0%
n 9 6 15
NO
% 2.4% 1.6% 4.0%
n 148 226 374
Total
% 39.6% 60.4% 100.0%
250
2 200
o
;%
- 150
o
g B Yes
= 100 - ‘
= No
z,
=%}
= _
= 50 -
6
0 - |
Male Female
Gender

Figure 6.18 Graphical Expression of Table 6.18

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Have you taken some precautions to reduce
water consumption in daily life?” is given in Table 6.19 and Figure 6.19. Almost all

of participants from both genders answered no to this question.
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Table 6.19. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “Have you taken some precautions to reduce water consumption in

daily life?”

Gend
ender Total
Male Female
VES n 104 159 263
Q2 % 27.8% 42.5% 70.3%
NO n 44 67 111
% 11.8% 17.9% 29.7%
Total n 148 226 374
% 39.6% 60.4% 100.0%
180
« 160
)
= 140
& 120 101
S 100 -
T
2 80 - 7 BYes
; 60 T 44 — NO
2 40 ———
= 20 - E—
0
Male Female
Gender

Figure 6.19 Graphical Expression of Table 6.19

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Do you think whether our country give much
more attention on water/wastewater treatment?” is given in Table 6.20 and Figure

6.20. Majority of participants answered no to this question.
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Table 6.20. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “Do you think whether our country give much more attention on

water/wastewater treatment?”’

Gender Total
ota
Male Female
n
YES 25 20 45
Q3 % 6.7% 5.3% 12.0%
n 123 206 329
NO
% 32.9% 55.1% 88.0%
n 148 226 374
Total
% 39.6% 60.4% 100.0%
250
206
2200 I
5
ﬁ
1150 E—
S 123
= W Yes
100 B
5 No
z,
=%
—
=50 - —
25 20
Male Female
Gender

Figure 6.20 Graphical Expression of Table 6.20

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Do you have any information about
water/wastewater treatment systems?” is given in Table 6.21 and Figure 6.21. In
overall, majority of both genders answered no to this question. But for people who
ticked yes, male participants’ number was higher than female voters, which means

male participants’ knowledge about water reuse applications, is more than females.
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Table 6.21. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “Do you have any information about water/wastewater treatment

systems?”
Gend
encer Total
Male Female
vEs 2 69 75 144
04 %o 18.4% 20.1% 38.5%
NG n 79 151 230
Yo 21.1% 40.4% 61.5%
Total n 148 226 374
Yo 39.6% 60.4% 100.0%
160 "
151
140 -
£ 120 —
£ 100 B
[
o 79 e
= 30 i) I )
g B Yes
5 60 - ———  mNo
Z
= 40 - I
20 - I
0 -
Male Female
Gender

Figure 6.21 Graphical Expression of Table 6.21

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Are you aware of the treated wastewater
reuse applications?” was given in Table 6.22 and Figure 6.22. Most of male

participants answered yes to this question while females ticked no mostly.
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Table 6.22. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “Are you aware of the treated wastewater reuse applications?”

Gender
Total
Male Female
YES n 76 08 174
05 % 20.3% 26.2% 46.5%
NO n 72 128 200
% 19.3% 34.2% 53.5%
n 148 226 374
Total
Yo 39.6% 60.4% 100.0%
140 Il
Z120 |
= 08
2100 S
< -
S 80 2 ——
T
é 60 - - BEYes
Z 40 - ~ mNo
=
= 20 - _—
0 -
Male Female
Gender

Figure 6.22 Graphical Expression of Table 6.22

According to participants’ genders, distribution of the responses which are
provided by participants to question of “If your answer for the above question
(Question 5) is yes, please explain how you learned them. You can choose one or
more items given below.” was given in Table 6.23 and Figure 6.23. Majority of
participants chosen TV and radio items. The result shown that media is more

significant instrument to teaching for water reuse applications.



48

Table 6.23. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “If your answer for the above question (Question 5) is yes, please

explain how you learned them. You can choose one or more items given below.”

The Number Of Answers

Male

Gender

Female

Gender Total
Male Female
newspapers, journal, n 54 66 120
etc. % 45.0% 55.0% 100.0%
n
TV, radio 23 Lk 132
%o 40.2% 59.8% | 100.0%
n 39 55 94
Internet
% 41.5% 58.5% 100.0%
n
Friend /Family 17 40 >7
%o 29.8% 70.2% | 100.0%
Q6 n
Environmental Groups 18 L 49
Yo 36.7% 63.3% | 100.0%
) ) n 10 19 29
University
Yo 34.5% 65.5% | 100.0%
People Concerned With | n 12 26 38
Environmental %
Engineering 31.6% 68.4% 100.0%
n
Other — Please clarify it 6 10 16
Yo 37.5% 62.5% | 100.0%
90

Enewspapers, journal,
etc.

mTV, radio

W Internet

B Friend /Famuly

® Environmental Groups

University

Figure 6.23 Graphical Expression of Table 6.23
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According to participants’ genders, distribution of the responses which are
provided by participants to question of “If the quality of treated wastewater is
certified as best quality, can you use this water for drinking purposes?” was given in
Table 6.24 and Figure 6.24. While most of male participants answered no to this
question, majority of female respondents ticked yes. It is interesting to notice that yes
votes among female participant were higher than we expected. As we understand
from the result of this question, female participants were likely to use treated water

for drinking purpose.

Table 6.24. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “If the quality of treated wastewater is certified as best quality, can

you use this water for drinking purposes?”

Gender
Total
Male Female
n
YES 72 122 194
Q7 % 19.3% 32.6% 51.9%
n 76 104 180
NO
% 20.3% 27.8% 48.1%
n
Total 148 226 374
% 39.6% 60.4% 100.0%
140
E 120 104
= 100 -
- 6
S 80 72 : S
T
é; 60 - -~ WYes
— No
g 40 —
2
= 20 1 —
0 -
Male Female
Gender

Figure 6.24 Graphical Expression of Table 6.24
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According to participants’ genders, distribution of the responses which are
provided by participants to question of “In the case of treated wastewater reuse for
grass irrigation, is it appropriate that the children can play on the grass?” was given
in Table 6.25 and Figure 6.25. Majority of participants from both genders answered

yes to this question.

Table 6.25. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “In the case of treated wastewater reuse for grass irrigation, is it

appropriate that the children can play on the grass?”

Gender
Total
Male Female
n
VES 103 150 253
08 % 27.5% 40.1% 67.6%
n 45 76 121
NO
% 12.0% 20.3% 32.4%
n
Total 148 226 374
% 39.6% 60.4% 100.0%
., 160 150
S 140
g 120 103
2100 - ¥
© 80 - .
2 60 - 45 " Yes
E 10 | ~ mNo
P 20 - S
H O T T
Male Female
Gender

Figure 6.23 Graphical Expression of Table 6.25

According to participants’ genders, distribution of the responses which are
provided by participants to question of “According to wastewater reuse alternatives
given below; which one or ones are more applicable in your opinion?” was given in
Table 6.26 and Figure 6.26. As we understand from the result of this question;
majority of genders the most selected to toilet flushing from wastewater reuse

alternatives
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Table 6.26. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “According to wastewater reuse alternatives given below; which one

or ones are more applicable in your opinion?”

Gender Total
ota
Male Female
n
Drinking water 25 46 1
% 35,2% 64.8% | 100,0%
n
Cooking in the home 13 49 07
%o 26,9% 73.1% | 100,0%
Food preparation in n 17 31 48
restaurants % 35,4% 64,6% | 100,0%
Preparation of canned n 11 19 30
vegetables % 36,7% 63,3% | 100,0%
n
Bathing 39 55 94
% 41,5% 585% | 100,0%
L n 36 49 85
Swimming pool
% 42.4% 57,6% | 100,0%
n 61 93 154
Laundry
%o 39,6% 60,4% | 100,0%
n
Agricultural irrigation 86 11 197
Q9 % 43.7% 56,3% | 100,0%
. n 66 120 186
Irrigation of golf course
%o 35.5% 64.5% | 100,0%
n
Toilet flushing 2 139 238
% 41,6% 584% | 100,0%
n
Fire fighting 85 130 215
%o 39.5% 60,5% | 100,0%
. n 49 85 134
Snow generation
% 36,6% 63,4% | 100,0%
. n 95 139 234
Construction
% 40,6% 59.4% | 100,0%
n
Road washing ol 144 235
% 38,7% 613% | 100,0%
n
Irrigation of park 84 128 212
%o 39.6% 60,4% | 100,0%
n 80 120 200
Industry
% 40,0% 60,0% | 100,0%
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Figure 6.26 Graphical Expression of Table 6.26

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Do you have any suspicion about reuse of
treated wastewaters?” was given in Table 6.27 and Figure 6.27. Most concerning
point of reuse application of water for participants is existence of pathogenic
microorganims. Also it is understandable from results that, the majority of

participants were found treatment processes insecure.
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Table 6.27. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “Do you have any suspicion about reuse of treated wastewaters?”’

Gender
Total
Male Female
n
Pathogens 95 179 274
% 34.7% 65.3% | 100.0%
) n 76 129 205
Toxic substances
Yo 37.1% 62.9% | 100.0%
Doubt about n 67 127 194
Q10 | wastewater treatment %
methods 34.5% 65.5% 100.0%
Long term unknown n 75 124 199
health effects %o 37.7% 62.3% | 100.0%
n
Other — Please clarify it 12 16 28
%o 42.9% 57.1% | 100.0%

The Number Of Answers

Male Female
Gender

B Pathogens
Toxic substances
® Doubt about wastewater treatient methods
B Long term unknown health effects
m Other — Please clarnify it

Figure 6.27 Graphical Expression of Table 6.27
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According to participants’ genders, distribution of the responses which are
provided by participants to question of “Agriculture is one of the significant
economical resources in our country. In your opinion, in the case of water
shortcomings, reuse of treated wastewater for agricultural irrigation purposes is
correct” was given in Table 6.28 and Figure 6.28. Both female and male participants
were answered yes to this question. As we understood from the result, most of
participants thought that using treated water is suitable for irrigation and agricultural

applications.

Table 6.28. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “Agriculture is one of the significant economical resources in our
country. In your opinion, in the case of water shortcomings, reuse of treated wastewater for

agricultural irrigation purposes is correct”

Gender Total
ota
Male Female
vEs | 112 149 261
ol % 29.9% 39.8% 69.8%
NO n 36 77 113
% 9.6% 20.6% 30.2%
n 148 226 374
Total
% 39.6% 60.4% 100.0%
160
é 140
£ 120
-
S 100 - -
= 80 - ]
2 60 " ves
- 36 NO
% 40 - - I
—
= 20 - I
0 -
Male Female
Gender

Figure 6.28 Graphical Expression of Table 6.28
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According to participants’ genders, distribution of the responses which are
provided by participants to question of “In your opinion, are there any health risks if
the fruits and vegetables are irrigated by reclaimed water?” was given in Table 6.29
and Figure 6.29. Majority of male participants ticked no box, while most of female

participants answered yes to this question.

Table 6.29. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “In your opinion, are there any health risks if the fruits and

vegetables are irrigated by reclaimed water?”’

Gender
Total
Male Female
n
VES 71 121 192
Q12 % 19.0% 32.4% 51.3%
n 77 105 182
NO
% 20.6% 28.1% 48.7%
n
Total 148 226 374
% 39.6% 60.4% 100.0%
140
5 120 105
Z 100 -
& 77
S 80 71 : S
T
é 60 - M Yes
Z 40 - . ®No
2
= 20 - S
0 -
Male Female
Gender

Figure 6.29 Graphical Expression of Table 6.29

According to participants’ genders, distribution of the responses which are

provided by participants to question of “What types of wastewater you can reuse
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after following required wastewater treatment processes?” was given in Table 6.30

and Figure 6.30. Majority of participants answered domestic water to this question.

Table 6.30. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “What types of wastewater you can reuse after following required

wastewater treatment processes?”

Gender Total
ota
Male Female
. n 74 101 175
Domestic wastewater
%o 42.3% 577% | 100.0%
) n 6 14 20
Industrial wastewater
013 % 30.0% 70.0% | 100.0%
n
Both of them 17 22 39
% 43.6% 56.4% 100.0%
n
None of them 56 104 160
% 35.0% 65.0% | 100.0%
120
g 100
£ 80
5 B Domestic Wastewater
= 00 :
2 Industrial wastewater
E 40 B Both of them
2 50 Enone of them
= 2
0
Male Female
Gender

Figure 6.30 Graphical Expression of Table 6.30

According to participants’ genders, distribution of the responses which are

provided by participants to question of “Do you think that our public is ready for
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those applications?” was given in Table 6.31 and Figure 6.31. Almost all of

participants answered no to this question.

Table 6.31. Based on participants’ genders, the distribution of the responses which are provided by

survey participants to question of “Do you think that our public is ready for those applications?”

Gender
Total
Male Female
n
VES 19 35 54
Ql4 % 5.1% 9.4% 14.4%
n 129 191 320
NO
% 34.5% 51.1% 85.6%
n
Total 148 226 374
% 39.6% 60.4% 100.0%
250
5 191
é -_'00
2
S 150 175 I
T
é 10c mes
)0 EE——
= N
= 0
=%
—
= 50 35 |
19
, N -
Male Female
Gender

Figure 6.31 Graphical Expression of Table 6.31

According to participants’ genders, distribution of the responses which are
provided by participants to question of “Do you think that the authorities which are

responsible for water/wastewater management transfer enough information on the
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reusability of treated wastewater to the public?” was given in Table 6.32 and Figure

6.32. Majority of respondents from both genders answered no to this question.

Table 6.32. Based on participants’ genders, the distribution of the responses which are provided by
survey participants to question of “Do you think that the authorities which are responsible for

water/wastewater management transfer enough information on the reusability of treated wastewater to

the public?”
Gend
encer Total
Male Female
n
YES 12 13 25
Q15 % 3.2% 3.5% 6.7%
n 136 213 349
NO
% 36.4% 57.0% 93.3%
n 148 226 374
Total
% 39.6% 60.4% 100.0%
250
) 213
:
2 200 S
;Eﬂ_
S 150 136 —
2 m Yes
g 100 — >
> No
z,
2 50 I
= 12 13
0 T
Male Female
Gender

Figure 6.32 Graphical Expression of Table 6.32

6.4 Responses Based On The Participants’ Educations

According to participants’ educations, distribution of the responses which are

provided by participants to question of “Do you think whether water resources have
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been polluted and consumed very fast in nowadays?” was given in Table 6.33 and
Figure 6.33. Majority of respondents from all education catagories answered yes to

this question

Table 6.33. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “Do you think whether water resources have been polluted and

consumed very fast in nowadays?”

Education
Total
Primary | High | University | M.Sc | Ph.D
n
YES 32 112 186 29 1 360
Q1 Yo 8.5% | 29.9% 49.6% | 7.7% | 0.3% | 96.0%
n 4 9 2 0 0 15
NO
Yo 1.1% | 2.4% 0.5% | 0.0% | 0.0% 4.0%
n
Total 36 121 188 29 1 375
Yo 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
200 186
» 180
3 160
2 140
< 120 112
o
= 100 i
2 80 e
= 60 No
Z
2 40 32 20
e
20 :l 4 ° ) . 0 [0
0 1 I I I
Primary High  Umversity M.Sc PhD
Education

Figure 6.33 Graphical Expression of Table 6.33

According to participants’ educations, distribution of the responses which are

provided by participants to question of “Have you taken some precautions to reduce
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water consumption in daily life?”” was given in Table 6.34 and Figure 6.34. Majority

of respondents from all education catagories answered yes to this question.

Table 6.34. Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “Have you taken some precautions to reduce water consumption in

daily life?”
Educati
- - u?a IOTI Total
Primary High | University | M.Sc | Ph.D
n 22 80 139 22 1 264
YES %
02 ¢ 59% | 21.3% 371% | 59% | 03% | 70.4%
n 14 41 49 7 0 111
NO %
¢ 3.7% | 10.9% 13.1% | 1.9% | 0.0% | 29.6%
n 36 121 188 29 1 375
Total
Yo 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
160
' 139
EHO
£ 120
z
= 100
) 80
T
2 . B Yes
g _ No
Z
& 22
= 7
~
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.34 Graphical Expression of Table 6.34

According to participants’ educations, distribution of the responses which are
provided by participants to question of “Do you think whether our country give much

more attention on water/wastewater treatment?” was given in Table 6.35 and Figure
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6.35. Majority of respondents from all education catagories answered no to this

question

Table 6.35. Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “Do you think whether our country give much more attention on

water/wastewater treatment?”’

Education
- - - - Total
Primary High | University | M.Sc | Ph.D
n
YES 10 15 17 3 0 45
Q3 Po 279% | 4.0% 45% | 0.8% | 0.0% | 12.0%
NO n 26 106 171 26 1 330
Po 6.9% | 28.3% 45.6% | 6.9% | 0.3% | 88.0%
n 36 121 188 29 1 375
Total
Po 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
180 7]
w» 160
g
= 140
E
< 120 166
S 100
T
2 80 B Yes
E 60 No
2 40 26 B _ 26
= 29 10 5 L7 X 1
o | m 0
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.35 Graphical Expression of Table 6.35

According to participants’ educations, distribution of the responses which are
provided by participants to question of “Do you have any information about

water/wastewater treatment systems?” was given in Table 6.36 and Figure 6.36.
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Majority of respondents from all education catagories answered no to this question.

Especially percentage of yes answers from participants with M.Sc degree was high.

Table 6.36 Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “Do you have any information about water/wastewater treatment

systems?”
Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n 9 48 74 14 0 145
YES
o4 %o 2.4% | 12.8% 197% | 3.7% 0% | 38.7%
NO n 27 73 114 15 1 230
Po 7.2% | 19.5% 304% | 4.0% 3% | 61.3%
Total n 36 121 188 29 1 375
Po 9.6% | 32.3% 50.1% | 7.7% .3% | 100.0%
120 L4
5 100
,ﬁ 80 14
[
< 60
o 2L ,
g 48 HYes
E 40 27 No
2 5 1415
- 9
|
, | M | N
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.36 Graphical Expression of Table 6.36

According to participants’ educations, distribution of the responses which are

provided by participants to question of “Are you aware of the treated wastewater

reuse applications?” was given in Table 6.37 and Figure 6.37. For this question,

most of primary school, high school and college educated participants answered no,

while majority of participants with Ph.D and M.Sc degrees answered yes. According
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to this result, it is easily notable that, the difference between education degrees and

public awareness of this issue is directly proportional.

Table 6.37 Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “Are you aware of the treated wastewater reuse applications?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n 9 54 90 21 1 175
YES
05 Po 24% | 14.4% 24.0% | 5.6% 3% | 46.7%
NO n 27 67 98 8 0 200
Po 7.2% | 17.9% 261% | 2.1% 0% | 53.3%
Total n 36 121 188 29 1 375
Po 9.6% | 32.3% 501% | 7.7% 3% | 100.0%
120
w 98
s 100 o0
E
f‘, 80 %
o <,
= G0 4
2 B Yes
g 40 77 No
A - 21
ﬁ 20 9 I 3
1 0
0 __- I I I I
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.37 Graphical Expression of Table 6.37

According to participants’ educations, distribution of the responses which are
provided by participants to question of “If your answer for the above question
(Question 5) is yes, please explain how you learned them. You can choose one or

more items given below.” was given in Table 6.38 and Figure 6.38.



64

Table 6.38. Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “If your answer for the above question (Question 5) is yes, please

explain how you learned them. You can choose one or more items given below.”

Education
Total
Primary | High | University | M.Sc | Ph.D
n
15 21 69 11 5 121
newspapers,
journal, etc. 9%
12.4% | 17.4% 570% | 9.1% | 4.1% | 100.0%
n
23 29 65 7 8 132
TV, radio %
(%
17.4% | 22.0% 492% | 5.3% | 6.1% | 100.0%
n
8 19 48 11 8 94
Internet 7%
0
8.5% | 20.2% 51.1% | 11.7% | 8.5% | 100.0%
n
. 12 11 30 2 2 57
Friend
/Family %
06 21.1% | 19.3% 52.6% | 3.5% | 3.5% | 100.0%
n
. 4 9 32 3 2 50
Environmental
Groups %
8.0% | 18.0% 64.0% | 6.0% | 4.0% | 100.0%
n
6 6 13 2 2 29
University %
20.7% | 20.7% 44.8% | 6.9% | 6.9% | 100.0%
People n
Concerned 6 9 19 1 3 38
With %
Environmental 15.8% | 23.7% 50.0% | 2.6% | 7.9% | 100.0%
Engineering
n
Other — Please 2 5 9 0 0 16
clarify it
Po | 12.5% | 31.2% 56.2% | 0.0% | 0.0% | 100.0%
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Figure 6.38 Graphical Expression of Table 6.38

According to participants’ educations, distribution of the responses which are
provided by participants to question of “If the quality of treated wastewater is
certified as best quality, can you use this water for drinking purposes?” was given in
Table 6.39 and Figure 6.39. For this question, most of primary school, high school
and college educated participants answered yes, while some of participants with

Ph.D and M.Sc degrees answered no.
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Table 6.39. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “If the quality of treated wastewater is certified as best quality, can

you use this water for drinking purposes?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n 21 61 98 14 0 194
YES
Q7 Yo 5.6% | 16.3% 261% | 3.7% | 0.0% | 51.7%
NO n 15 60 90 15 1 181
Yo 4.0% | 16.0% 240% | 4.0% | 0.3% | 48.3%
n 36 121 188 29 1 375
Total
Yo 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
120
98
100
. 90
5
z 80
-
) 61 60
= 00 -
g EYES
= NO
Z. 40 -
]
=
e
20 1415
o
0 1 I I I
Primary High  University  M.Sc Ph.D
Education

Figure 6.39 Graphical Expression of Table 6.39

According to participants’ educations, distribution of the responses which are
provided by participants to question of “In the case of treated wastewater reuse for
grass irrigation, is it appropriate that the children can play on the grass?” was given
in Table 6.40 and Figure 6.40. Most of primary school, high school and collage

educated participants answered yes.
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Table 6.40. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “In the case of treated wastewater reuse for grass irrigation, is it

appropriate that the children can play on the grass?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
YES n 21 76 135 21 0 253
08 Yo 5.6% | 20.3% 36.0% | 5.6% | 0.0% | 67.5%
NO n 15 45 53 8 1 122
Yo 4.0% | 12.0% 141% | 21% | 03% | 32.5%
n 36 121 188 29 1 375
Total
Yo 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
o 150 135
D —
g = 100 76 -
23 45 53 i
EZ 50 213 21 mYes
- _ __ 8 0 1
PRI . . , ®No
= Primary High Umversity M.Sc Ph.D
Education

Figure 6.40 Graphical Expression of Table 6.40

According to participants’ educations, distribution of the responses which are
provided by participants to question of “According to wastewater reuse alternatives
given below; which one or ones are more applicable in your opinion?” was given in
Table 6.41 and Figure 6.41. From the result of this question, participants ticked
mostly toilet usage and damping streets while snow generation took place in last. As
a conclusion from these responses, it is easily seen that there is a lack of knowledge

about applications of water among community.

According to participants’ educations, distribution of the responses which are
provided by participants to question of “Do you have any suspicion about reuse of
treated wastewaters? If yes, you can choose one or more items below?”” was given in
Table 6.42 and Figure 6.42. The results show that, most of participants should be

worry about wastewater treatment systems.
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Table 6.41. Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “According to wastewater reuse alternatives given below; which one

or ones are more applicable in your opinion?”

Education
; ) ) ) Total
Primary | High | University | M.Sc | Ph.D
Drinking n 14 21 31 5 0 71
water % 19.7% | 29.6% 437% | 7.0% | 0.0% | 100.0%
Cookingin | I 8 12 41 6 0 67
the home %o 11.9% | 17.9% 61.2% | 9.0% | 0.0% | 100.0%
Food n 9 9 26 4 0 48
preparation | ¢,
in 18.8% | 18.8% 542% | 8.3% | 0.0% | 100.0%
restaurants
Preparation | n 4 8 15 3 0 30
of canned %
vegetables 13.3% | 26.7% 50.0% | 10.0% | 0.0% | 100.0%
. n 9 26 49 10 0 94
Bathing
% 9.6% | 27.7% 52.1% | 10.6% | 0.0% | 100.0%
Swimming n 7 25 44 9 0 85
pool % 8.2% | 29.4% 51.8% | 10.6% | 0.0% | 100.0%
n 13 50 76 15 0 154
Laundry
% 8.4% | 32.5% 494% | 9.7% | 0.0% | 100.0%
Q9 Agricultural | I 13 65 102 17 1 198
irrigation P |  6.6% |32.8% 515% | 8.6% | 0.5% | 100.0%
Irrigation of | I 10 49 107 20 1 187
golfcourse | % | 53% | 26.2% 57.2% | 10.7% | 0.5% | 100.0%
Toilet n 15 79 123 21 1 239
flushing P |  63%|33.1% 51.5% | 8.8% | 0.4% | 100.0%
e n 11 67 117 20 1 216
Fire fighting
% 5.1% | 31.0% 542% | 9.3% | 0.5% | 100.0%
Snow n 6 39 76 14 0 135
generation % 4.4% | 28.9% 56.3% | 10.4% | 0.0% | 100.0%
) n 11 76 129 18 1 235
Construction
% 47% | 32.3% 549% | 7.7% | 0.4% | 100.0%
Road n 10 71 131 23 1 236
washing P | 42% |30.1% 555% | 9.7% | 0.4% | 100.0%
Irrigation of | I 14 62 113 23 0 212
park % 6.6% | 29.2% 53.3% | 10.8% | 0.0% | 100.0%
n 13 57 112 19 0 201
Industry
% 6.5% | 28.4% 55.7% | 9.5% | 0.0% | 100.0%
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Figure 6.41 Graphical Expression of Table 6.41

According to participants’ educations, distribution of the responses which are
provided by participants to question of “Do you have any suspicion about reuse of
treated wastewaters? If yes, you can choose one or more items below?”” was given in
Table 6.42 and Figure 6.42. The results show that, most of participants should be

worry about wastewater treatment systems.
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Table 6.42. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “Do you have any suspicion about reuse of treated wastewaters? If

yes, you can choose one or more items below?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n 25 82 148 20 0 275
Pathogens
%o 9.1% | 29.8% 53.8% | 7.3% | 0.0% | 100.0%
Toxic n 12 60 115 17 1 205
substances | % 5.9% | 29.3% 56.1% | 8.3% | 0.5% | 100.0%
Doubt n 16 52 106 20 0 194
about %
wastewater
Q10 | treatment 8.2% | 26.8% 54.6% | 10.3% | 0.0% | 100.0%
methods
Long term | n 14 62 100 23 0 199
unknown | g,
health 7.0% | 31.2% 50.3% | 11.6% | 0.0% | 100.0%
effects
Other — n 3 7 16 2 0 28
Please %
clarify it 10.7% | 25.0% 571% | 7.1% | 0.0% | 100.0%
» 160
S 140
E 120 m Pathogens
:E 100
% 30 Toxic substances
g 60
= 40 - B Doubt about wastewater
Z, .
s 10 | treatment methods
_: 4
= B Long term unknown
health ettects
l‘b'-(% '\‘5{? d C:'Q Q - ” .
& S Q@" » P m Other — Please clanify it
R 04\\
Education

Figure 6.42 Graphical Expression of Table 6.42
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According to participants’ educations, distribution of the responses which are
provided by participants to question of “Agriculture is one of the significant
economical resources in our country. In your opinion, in the case of water
shortcomings, reuse of treated wastewater for agricultural irrigation purposes is
correct” was given in Table 6.43 and Figure 6.43. For this question, most of
respondents from education groups of primary school, high school, collage and

M.Sc, answered yes.

Table 6.43. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “Agriculture is one of the significant economical resources in our
country. In your opinion, in the case of water shortcomings, reuse of treated wastewater for

agricultural irrigation purposes is correct?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
YES n 25 81 133 23 0 262
011 Po 6.7% | 21.6% 355% | 6.1% | 0.0% | 69.9%
NO n 11 40 55 6 1 113
%o 2.9% | 10.7% 147% | 1.6% | 03% | 30.1%
n 36 121 188 29 1 375
Total
Po 9.6% | 32.3% 50.1% | 7.7% | 0.3% | 100.0%
140 133
2 120
o
E
-
[
o
o -
é.; BN B Yes
2 No
@ 23
=
L
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.43 Graphical Expression of Table 6.43
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According to participants’ educations, distribution of the responses which are
provided by participants to question of “In your opinion, are there any health risks if
the fruits and vegetables are irrigated by reclaimed water?” was given in Table 6.44

and Figure 6.44.

Table 6.44. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “In your opinion, are there any health risks if the fruits and

vegetables are irrigated by reclaimed water?”’

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n 18 57 103 14 1 193
YES
012 Po 4.8% | 15.2% 27.5% | 3.7% | 03% | 51.5%
NO n 18 64 85 15 0 182
%o 4.8% | 17.1% 227% | 4.0% | 0.0% | 48.5%
n 36 121 188 29 1 375
Total
Po 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
120
) 103
£ 100
= 85
g 80
5 __o04
57
= 00
2 B Yes
£ w0 No
2 20 I8 18 14 15
= 2
N o
0 1 I I I
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.44 Graphical Expression of Table 6.44

According to participants’ educations, distribution of the responses which are
provided by participants to question of “What types of wastewater you can reuse

after following required wastewater treatment processes?” was given in Table 6.45
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and Figure 6.45. Majority of participants stated that usage of treated domestic

wastewater for applications can be acceptable.
Table 6.45. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “What types of wastewater you can reuse after following required

wastewater treatment processes?”

Education
; ; ; ; Total
Primary | High | University | M.Sc | Ph.D
Domestic n 18 57 83 18 0 176
wastewater | % 10.2% | 32.4% 472% | 10.2% | 0.0% | 100.0%
Industrial | D 2 4 15 0 0 21
013 wastewater | % 9.5% | 19.0% 71.4% | 0.0% | 0.0% | 100.0%
Both of n 5 7 24 3 0 39
them % 12.8% | 17.9% 61.5% | 7.7% | 0.0% | 100.0%
None of n 11 56 84 8 1 160
them % 6.9% | 35.0% 52.5% | 5.0% | 0.6% | 100.0%
90 33 34
Z 80
o
£ 70
260
- _
Q 50
=
g 40
g 30
E 20
= 10 0001
0
Primary High University M.Sc Ph.D
Education
m Domestic wastewater m Industrial wastewater
m Both of them B None of them

Figure 6.45 Graphical Expression of Table 6.45

According to participants’ educations, distribution of the responses which are

provided by participants to question of “Do you think that our public is ready for
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those applications?” was given in Table 6.46 and Figure 6.46. Most of participants

from all education groups answered no to this question.

Table 6.46. Based on participants’ educations, the distribution of the responses which are provided by

survey participants to question of “Do you think that our public is ready for those applications?”

Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n
YES 4 14 31 5 0 54
014 Po 1.1% | 3.7% 83% | 13% | 0.0% | 14.4%
NO n 32 107 157 24 1 321
Po 8.5% | 28.5% 41.9% | 64% | 03% | 85.6%
n 36 121 188 29 1 375
Total
Po 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
180
157
w 160
g
= 140
o
g 120 167
S 100
T
2 80 B Yes
g 60 No
% 40 32 31 |
= 2
= 1 1 14 I < 1
() | - T T | 0
Primary High  Umversity M.Sc Ph.D
Education

Figure 6.46 Graphical Expression of Table 6.46

According to participants’ educations, distribution of the responses which are
provided by participants to question of “Do you think that the authorities which are
responsible for water/wastewater management transfer enough information on the
reusability of treated wastewater to the public?” was given in Table 6.47 and Figure

6.47. Most of participants from all education groups answered no to this question.
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Table 6.47. Based on participants’ educations, the distribution of the responses which are provided by
survey participants to question of “Do you think that the authorities which are responsible for

water/wastewater management transfer enough information on the reusability of treated wastewater to

the public?”
Education
. . . . Total
Primary | High | University | M.Sc | Ph.D
n
YES 5 8 10 1 1 25
Q15 %o 13% | 2.1% 27% | 03% | 0.3% 6.7%
NO n 31 113 178 28 0 350
Po 8.3% | 30.1% 475% | 7.5% | 0.0% | 93.3%
n 36 121 188 29 1 375
Total
Po 9.6% | 32.3% 501% | 7.7% | 0.3% | 100.0%
200 178
. 180 :
3 160
;% 140
= 120 113
= 100 )
E 30 HYes
2 60 No
£ 40 3l 28
=~ 20 = 8 10
- - | 1 0
() - — | : [ :
Primary High  Umversity M.Sc Ph.D
Eucation

Figure 6.47 Graphical Expression of Table 6.47

6.5 Responses Based On The Participants’ Incomes

According to participants’ incomes, distribution of the responses which are provided

by participants to question of “Do you think whether water resources have been
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polluted and consumed very fast in nowadays?” was given in Table 6.48 and Figure
6.48. Majority of participants of survey from all income groups answered yes to this
question. While survey was conducting 1 American dollar ($) was equal to 1.6050
Turkish lira.

Table 6.48. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Do you think whether water resources have been polluted and

consumed very fast in nowadays?”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
YES n 54 86 177 27 16 360
01 % 144% | 229% | 47.2% 7.2% 43% | 96.0%
NO n 5 6 4 0 0 15
% 1.3% 1.6% 1.1% 0.0% 0.0% 4.0%
Total n 59 92 181 27 16 375
% 157% | 24.5% | 48.3% 7.2% 4.3% | 100.0%
» 200 177
5 180
£ 160
= /]
- 1}4}0
w 120
E 100 86
= 00 - .
= 40 - 27 16 HYes
E 28 : 5 6 I No
Q&\) Q&\) é{\) N4 6{\)
o N NS P N
F N v o 2
N N N
) S S
Income

Figure 6.48 Graphical Expression of Table 6.48

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Have you taken some precautions to reduce

water consumption in daily?” was given in Table 6.49 and Figure 6.49. Majority of
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participants of survey from all income groups answered yes to this question.

According to result, public awareness about topic is increasing day by day.

Table 6.49. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Have you taken some precautions to reduce water consumption in

daily?”
Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
YES n 31 61 137 23 12 264
Q2 % 8.3% 16.3% 36.5% 6.1% 32% | 70.4%
NO n 28 31 44 4 4 111
% 7.5% 8.3% 11.7% 1.1% 1.1% | 29.6%
n 59 92 181 27 16 375
Total
% 15.7% 24.5% 48.3% 7.2% 4.3% | 100.0%
160 =
» 137
§ 140
z 120
2100
E 80 61
2 60 44
g 40 3128 3 23 12 HYes
Z 20 :. 4 2
2 [] I No
Y N )
S & & &
o) Q Q Q Q
L N Vv » )
N SN NN
o) N D
Income

Figure 6.49 Graphical Expression of Table 6.49

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Do you think whether our country give much

more attention on waste/wastewater treatment?”” was given in Table 6.50 and Figure
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6.50. Majority of participants of survey from all income groups answered no to this

question

Table 6.50. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “Do you think whether our country give much more attention on

waste/wastewater treatment?”’

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
n
YES 9 8 23 2 3 45
Q3 % 2.4% 2.1% 6.1% 0.5% 0.8% | 12.0%
NO n 50 84 158 25 13 330
% 133% | 224% | 42.1% 6.7% 35% | 88.0%
n 59 92 181 27 16 375
Total
% 157% | 245% | 48.3% 7.2% 4.3% | 100.0%
5 180 I58
z 160
Z 140
& 120
‘5 100 |
= 80 -
2 60 20
E 40 0 . 23 25 E W Yes
20 B 3—=
E 0 - — [] No
A A% % N )
Q)Q& QQ& Qég Q)& QQ&,
“ S Q Q N)
L N v > ™
S S S 7
“ N D
Income

Figure 6.50 Graphical Expression of Table 6.50

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Do you have any information about

water/wastewater treatment systems?” was given in Table 6.51 and Figure 6.51.
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Majority of participants of survey from all income groups answered no to this

question.

Table 6.51. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Do you have any information about water/wastewater treatment

systems?”
Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
n 28 29 68 11 9 145
YES
o4 % 7.5% 7.7% 18.1% 2.9% 24% | 38.7%
NO n 31 63 113 16 7 230
% 8.3% 16.8% 30.1% 4.3% 1.9% | 61.3%
n 59 92 181 27 16 375
Total
% 15.7% 24.5% 48.3% 7.2% 4.3% | 100.0%
120 113
-
= 100
= .
;ﬂ 80 63 LB Fs)
© 60
En
g 40 2831 29 )
= 5 11 16 Q= ™ Yes
E 0 | [ . ©
) ) N N N
“ S Q Q N)
L N v o) P
N N N
) S ,»Q
Income

Figure 6.51 Graphical Expression of Table 6.51

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Are you aware of the treated wastewater
reuse applications?” was given in Table 6.52 and Figure 6.52. Majority of

Participants whose income was lower than 3000TL (except 500-1000TL income
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range) answered yes to this question, while other respondents who have high income

answered no.

Table 6.52. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Are you aware of the treated wastewater reuse applications?

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
YES n 32 31 84 15 13 175
05 % 8.5% 83% | 22.4% 4.0% 35% | 46.7%
NO n 27 61 97 12 3 200
% 7.2% 16.3% | 25.9% 3.2% 0.8% | 53.3%
Total n 59 92 181 27 16 375
% 157% | 245% | 48.3% 7.2% 4.3% | 100.0%
120
2 7
z 100 )
3 34
g 380
5 61
- 60
=%}
g ( 27 |
2 —1) =] 2'- a1 .-'Ives
e b
0 | . [
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L A v o )
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Figure 6.52 Graphical Expression of Table 6.52

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “If your answer for the above question
(Question 5) is yes, please explain how you learned them. You can choose one or

more items given below.” was given in Table 6.53 and Figure 6.53.
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Table 6.53. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “If your answer for the above question (Question 5) is yes, please

explain how you learned them. You can choose one or more items given below.”

Income
500- 1000- | 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
newspapers, n 15 21 69 11 5 121
journal, etc. P | 124% | 174% | 57.0% 9.1% 4.1% | 100.0%
n
TV, radio 23 29 65 7 8 132
P | 174% | 22.0% | 49.2% 5.3% 6.1% | 100.0%
n 8 19 48 11 8 94
Internet
%o 85% | 202% | 51.1% | 11.7% 8.5% | 100.0%
n
Friend /Family 12 11 30 2 2 >7
Pl 211% | 193% | 52.6% 3.5% 3.5% | 100.0%
Q6 | Environmental | I 4 9 32 3 2 50
Groups %o 8.0% | 18.0% | 64.0% 6.0% 4.0% | 100.0%
. n 6 6 13 2 2 29
University
P 207% | 20.7% | 44.8% 6.9% 6.9% | 100.0%
People n 6 9 19 1 3 38
Concerned With %
Environmental 158% | 237% | 50.0% | 2.6% 7.9% | 100.0%
Engineering
Other — Please n 2 5 9 0 0 16
clarify it Pl 125% | 312% | 562% 0.0% 0.0% | 100.0%
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Figure 6.53 Graphical Expression of Table 6.53
According to participants’ incomes, distribution of the responses which are

provided by participants to question of “If the quality of treated wastewater is
certified as best quality, can you use this water for drinking purposes?” was given in
Table 6.54 and Figure 6.54. Majority of Participants whose income was lower than
2000TL answered yes to this question, while group of 2000-3000TL income,
answered no. Also it is noticeable that, numbers of yes and no answers of

participants with higher than 3000TL were equal.

Table 6.54. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “If the quality of treated wastewater is certified as best quality, can

you use this water for drinking purposes?”’

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL

n 32 48 94 12 8 194

YES
Q7 % 8.5% 12.8% 25.1% 3.2% 21% | 51.7%
NO n 27 44 87 15 8 181
% 7.2% 11.7% 23.2% 4.0% 2.1% | 48.3%
n 59 92 181 27 16 375

Total

% 15.7% 24.5% 48.3% 7.2% 4.3% | 100.0%
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Figure 6.54 Graphical Expression of Table 6.54

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “In the case of treated wastewater reuse for
grass irrigation, is it appropriate that the children can play on the grass?” was given
in Table 6.55 and Figure 6.55. Majority of participants of survey from all income

groups answered yes to this question.

Table 6.55. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “In the case of treated wastewater reuse for grass irrigation, is it

appropriate that the children can play on the grass?”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
YES n 41 56 125 21 10 253
08 %o 10.9% 149% | 33.3% 5.6% 2.7% | 67.5%
NO n 18 36 56 6 6 122
%o 4.8% 9.6% 14.9% 1.6% 1.6% | 32.5%
Total n 59 92 181 27 16 375
Yo 15.7% | 24.5% | 48.3% 7.2% 4.3% | 100.0%
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Figure 6.55 Graphical Expression of Table 6.55

According to participants’ incomes, distribution of the responses which are

provided by participants to question of “According to wastewater reuse alternatives

given below; which one or ones are more applicable in your opinion?” was given in

Table 6.56 and Figure 6.56.

Table 6.56. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “According to wastewater reuse alternatives given below; which one

or ones are more applicable in your opinion?”

Income
500- 1000- | 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL

n

Drinking water % 14 19 31 3 4 7

°| 197% | 268% | 43.7% 4.2% 5.6% | 100.0%

Cooking inthe | " 11 12 35 7 2 67

— % 164% | 179% | 522% | 10.4% 3.0% | 100.0%

Food o n 8 12 24 4 0 48
preparation 1n %

restaurants 16.7% | 25.0% | 50.0% 8.3% 0.0% | 100.0%

Preparationof | n 5 5 15 5 0 30
Q9 | canned %

vegetables 167% | 16.7% | 50.0% | 16.7% 0.0% | 100.0%
n

Bathing - 12 21 54 6 1 94

°| 128% | 223% | 57.4% 6.4% 1.1% | 100.0%

Swimming n 10 15 49 7 4 85

pool % 11.8% | 17.6% | 57.6% 8.2% 4.7% | 100.0%
n

Laundry . 21 42 76 11 4 154

°| 13.6% | 273% | 49.4% 7.1% 2.6% | 100.0%
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Agricultural 26 46 100 17 9 198
irrigation %1 131% | 232% | 50.5% 8.6% 4.5% | 100.0%
Irrigation of n 22 48 92 19 6 187
golf course % 118% | 257%| 492% | 102% 3.2% | 100.0%
n
Toilt flushing |+ 32 59 120 19 9 239
1 134% | 247% | 502% 7.9% 3.8% | 100.0%
n
Fire fighting . 32 43 114 20 7 216
°1 148% | 199% | 52.8% 9.3% 3.2% | 100.0%
Snow n 16 29 68 14 8 135
generation %l 11.9% | 215% | 504% | 10.4% 5.9% | 100.0%
. n 33 52 121 20 9 235
Construction %
ol 14.0% | 221% | 51.5% 8.5% 3.8% | 100.0%
n
Road washing - 32 52 122 21 9 236
1 13.6% | 220% | 51.7% 8.9% 3.8% | 100.0%
Irrigation of n 26 49 109 21 7 212
park %1 123%| 231% | 51.4% 9.9% 3.3% | 100.0%
n 29 47 99 19 7 201
Industry %
°1 144% | 23.4% | 493% 9.5% 3.5% | 100.0%
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Figure 6.56 Graphical Expression of Table 6.56

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Do you have any suspicion about reuse of
treated wastewaters? If yes, you can choose one or more items below?” was given in

Table 6.57 and Figure 6.57.
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Table 6.57. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “Do you have any suspicion about reuse of treated wastewaters? If

yes, you can choose one or more items below?”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
n 46 71 129 18 11 275
Pathogens
%o 16.7% 25.8% 46.9% 6.5% 4.0% | 100.0%
Toxic n 29 49 107 14 6 205
substances | % | 14.1% | 23.9% | 522% | 6.8% 2.9% | 100.0%
Doubt n 27 40 104 13 10 194
about %
wastewater
Q10 | treatment 13.9% | 20.6% | 53.6% | 6.7% 5.2% | 100.0%
methods
Long term | n 27 45 104 15 8 199
unknown %
health 13.6% | 22.6% | 523%| 7.5% 4.0% | 100.0%
effects
Other — n 3 6 16 2 1 28
Please %
clarify it 107% | 214% | 57.1% | 7.1% 3.6% | 100.0%
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Figure 6.57 Graphical Expression of Table 6.57
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According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Agriculture is one of the significant
economical resources in our country. In your opinion, in the case of water
shortcomings, reuse of treated wastewater for agricultural irrigation purposes is
correct” was given in Table 6.58 and Figure 6.58. Majority of participants of survey

from all income groups answered yes to this question.

Table 6.58. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “Agriculture is one of the significant economical resources in our

country. In your opinion, in the case of water shortcomings, reuse of treated wastewater for

agricultural irrigation purposes is correct”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
YES n 44 59 128 20 11 262
Q11 % 11.7% 157% | 34.1% 5.3% 29% | 69.9%
NO n 15 33 53 7 5 113
% 4.0% 8.8% 14.1% 1.9% 1.3% | 30.1%
n 59 92 181 27 16 375
Total
% 157% | 24.5% | 48.3% 7.2% 4.3% | 100.0%
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Figure 6.58 Graphical Expression of Table 6.58
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According to participants’ incomes, distribution of the responses which are
provided by participants to question of “In your opinion, are there any health risks if
the fruits and vegetables are irrigated by reclaimed water?” was given in Table 6.59
and Figure 6.59. Majority of Participants whose income was lower than S00TL and
higher than 3000TL answered no to this question, while others answered yes.

Numbers of the yes and no answers of participants with income level of 500-1000

were equal.

Table 6.59. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “In your opinion, are there any health risks if the fruits and

vegetables are irrigated by reclaimed water?”’

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
n 29 46 99 15 4 193
YES
Q12 % 77% | 123% | 26.4% 4.0% 1.1% | 51.5%
NO n 30 46 82 12 12 182
% 8.0% | 123% | 21.9% 3.2% 32% | 48.5%
n 59 92 181 27 16 375
Total
% 157% | 245% | 48.3% 7.2% 43% | 100.0%
L 120 0
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© 60 16 46
2 40 2930
g " 15 1o 12 W Yes
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Figure 6.59 Graphical Expression of Table 6.59
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According to participants’ incomes, distribution of the responses which are
provided by participants to question of “What types of wastewater you can reuse
after following required wastewater treatment processes?” was given in Table 6.60
and Figure 6.60. Noted that domestic wastewater and none selections of this

question were the higher two responses given by most of survey participants.

Table 6.60. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “What types of wastewater you can reuse after following required

wastewater treatment processes?”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL
Domestic n 27 40 87 12 10 176
wastewater | % | 1539 | 22.7% | 49.4% 6.8% 5.7% | 100.0%
Industrial n 1 1 16 3 0 21
013 wastewater | % 4.8% 48% | 762% | 143% 0.0% | 100.0%
Both of n 8 5 22 1 3 39
them %o 20.5% 12.8% 56.4% 2.6% 7.7% | 100.0%
None of n 24 46 74 13 3 160
them %o 15.0% 28.8% 46.2% 8.1% 1.9% | 100.0%
E 100 87 _
2 80 4
g 60
') /]
< 40 46
o 40 |27 4
- - 167~ )
¥ 20 - 12 13 10
Z - 12 31 033
= 0
z,
=%}
=
e
m Domestic wastewater m Industrial wastewater
m Both of them m None of them

Figure 6.60 Graphical Expression of Table 6.60
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According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Do you think that our public is ready for
those applications?” was given in Table 6.61 and Figure 6.61. Majority of
participants of survey from all income groups answered no to this question so the
executives should be have more consciously for supplying better information about

water/wastewater reuse systems to public.

Table 6.61. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Do you think that our public is ready for those applications?”

Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL

n
YES 5 13 29 3 4 54
Q14 % 1.3% 3.5% 7.7% 0.8% 1.1% | 14.4%
NO n 54 79 152 24 12 321
% 14.4% 21.1% 40.5% 6.4% 32% | 85.6%
n 59 92 181 27 16 375

Total

% 15.7% 24.5% 48.3% 7.2% 4.3% | 100.0%

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “Do you think that the authorities which are
responsible for water/wastewater management transfer enough information on the
reusability of treated wastewater to the public?” was given in Table 6.62 and Figure
6.62. Majority of participants of survey from all income groups answered no to this

question.
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Figure 6.61 Graphical Expression of Table 6.61

Table 6.62. Based on participants’ incomes, the distribution of the responses which are provided by
survey participants to question of “Do you think that the authorities which are responsible for

water/wastewater management transfer enough information on the reusability of treated wastewater to

the public?”
Income
500- 1000- 2000- Total
<500TL | 1000TL | 2000TL | 3000TL | >3000TL

n
YES 3 4 14 2 2 25
Q15 % 0.8% 1.1% 3.7% 0.5% 0.5% 6.7%
NO n 56 88 167 25 14 350
%0 14.9% 23.5% 44.5% 6.7% 37% | 93.3%
n 59 92 181 27 16 375

Total

% 15.7% 24.5% 48.3% 7.2% 4.3% | 100.0%
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Figure 6.62 Graphical Expression of Table 6.62

6.6 Responses Based On The Participants’ Regions

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Do you think whether water resources have
been polluted and consumed very fast in nowadays?” was given in Table 6.63 and
Figure 6.63. Majority of participants of survey from all regions answered yes to this
question. Marmara and Ege Regions have rich water sources while Giineydogu
Anadolu has water shortage problem. In this region, this problem is tried to remove

with huge water projects.
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Table 6.63. Based on participants’ regions, the distribution of the responses which are provided by

survey participants to question of “Do you think whether water resources have been polluted and

consumed very fast in nowadays?”

REGIONS
ic Dogu | Giineydogu
Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total
i 185 82 13 17 22 17 24 360
YES & 49.30% [21.86% | 3.46% 4.53% 5.86% | 4.53% 6.40% 96.00%
"6 2 0 1 1 1 4 15
Q1| NO & 1.60% | 0.53% | 0.00% 0.27% 0.27% | 0.27% 1.06% 4.00%
Tl | | 18 23 18 28 375
Total & 50.93% [32.50% | 45.90% | 4.80% 6.13% | 4.80% 7.46% 100.00%

According to participants’ incomes, distribution of the responses which are

provided by participants to question of “Have you taken some precautions to reduce

water consumption in daily?” was given in Table 6.64 and Figure 6.64. Majority of

participants of survey from all regions answered yes to this question. According to

result, public awareness about topic is increasing day by day.
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Figure 6.63 Graphical Expression of Table 6.63

Table 6.64. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “Have you taken some precautions to reduce water consumption in

daily?”

REGIONS

Ic Dogu | Giineydogu

Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total
" 127 68 10 15 18 12 14 264
YES | %| 33.90%[18.10% | 2.70% 4.00%| 4.80%| 3.20% 3.70% | 70.40%
" 64 16 3 3 5 6 14 111
Q2| NO %| 17.10%| 430%| 0.80% 0.80%| 1.30%| 1.60% 3.70% | 29.60%
n 191 84 13 18 23 18 28 375
Total | %| 50.90%|22.40% | 3.50% 4.80%| 6.10%| 4.80% 7.50% | 100.00%
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Figure 6.64 Graphical Expression of Table 6.64

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Do you think whether our country give much
more attention on waste/wastewater treatment?” was given in Table 6.65 and Figure

6.65. Majority of participants of survey from all regions answered no to this question

Table 6.65. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “Do you think whether our country give much more attention on

waste/wastewater treatment?”

REGIONS

Ic Dogu | Giineydogu
Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total

0128 12 1 0 0 1 3 45

YES | % | 7.50%| 3.20%| 0.30% 0.00%| 0.00% | 0.30% 0.80% | 12.00%

n 1163 72 12 18 23 17 25 330

Q3| NO %| 43.50%|19.20% | 3.20% 4.80%| 6.10%| 4.50% 6.70% | 88.00%
n 191 84 13 18 23 18 28 375

Total |%| 50.90%|22.40%| 3.50% 4.80%| 6.10%| 4.80% 7.50% | 100.00%
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Figure 6.65 Graphical Expression of Table 6.65

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Do you have any information about
water/wastewater treatment systems?” was given in Table 6.66 and Figure 6.66.

Majority of participants of survey from all regions answered no to this question.

Table 6.51. Based on participants’ regions, the distribution of the responses which are provided by

survey participants to question of “Do you have any information about water/wastewater treatment

systems?”
REGIONS

Ic Dogu | Giineydogu

Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total
"7 32 8 4 6 6 14 145
YES|%| 750%| 320%| 0.30% 0.00%| 0.00%| 0.30% 0.80% | 12.00%
" 116 52 5 14 17 12 14 230
Q4| NO %| 43.50%[19.20% | 3.20% 4.80%| 6.10%| 4.50% 6.70% | 88.00%
" 191 84 13 18 23 18 28 375
Total | %| 50.90% |22.40% | 3.50% 4.80%| 6.10%| 4.80% 7.50% | 100.00%
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Figure 6.66 Graphical Expression of Table 6.66

According to participants’ regions, distribution of the responses which are

provided by participants to question of “Are you aware of the treated wastewater

reuse applications?” was given in Table 6.67 and Figure 6.67. Majority of

participants answered no to this question, especially Marmara Region.

Table 6.67. Based on participants’ regions, the distribution of the responses which are provided by

survey participants to question of “Are you aware of the treated wastewater reuse applications?

REGIONS

Ic Dogu | Giineydogu

Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total
" |87 40 11 7 11 4 15 175
YES | % | 23.20% | 10.70% | 2.90% 1.90%| 290%| 1.10% 4.00% | 46.70%
" 104 44 2 11 12 14 13 200
Q5] NO %| 2770%| 11.70%| 0.50% 320%| 3.20%| 3.70% 3.50% | 53.30%
" 191 84 13 18 23 18 28 375
Total | %] 50.90% | 22.40% | 3.50% 4.80%| 6.10%| 4.80% 7.50% | 100.00%
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Figure 6.67 Graphical Expression of Table 6.67

According to participants’ regions, distribution of the responses which are
provided by participants to question of “If your answer for the above question
(Question 5) is yes, please explain how you learned them. You can choose one or

more items given below.” was given in Table 6.68 and Figure 6.68.
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Table 6.68. Based on participants’ regions, the distribution of the responses which are provided by

survey participants to question of “If your answer for the above question (Question 5) is yes, please

explain how you learned them. You can choose one or more items given below.”

REGIONS
ic Dogu Giineydogu
Marmara Ege | Akdeniz | Karadeniz | Anadolu Anadolu Anadolu
Region | Region | Region Region Region Region Region TOtal
n 58 33 8 3 6 2 11 121
newspapers, % 100,00
journal, etc. 15,50% | 8,80% | 2,10% | 0,80% | 1,60% 0,50% 2,90% %
" 68| 26 6 5 12 4 11 132
Yo 100,00
TV, radio 18,10% [ 6,90% | 1,60% | 1,30% | 3,20% 1,10% 2,90% %
" 52| 18 6 4 7 2 6 94
% 100,00
Internet 13,60% | 4,80% | 1,60% | 1,20% | 1,90% 0,50% 1,60% %
" 36 9 3 1 3 2 3 57
Friend % 100,00
/Family 9,60% |2,40% | 0,80% | 0,30% | 0,80% 0,50% 0,80% %
Q6 " 31 10 3 1 1 2 2 50
Environmental | % 100,00
Groups 8,30% (2,70% | 0,80% | 0,30% | 0,30% 0,50% 0,50% %
" 19 - 3 1 0 0 2 29
%0 100,00
University 5,10% | 1,10% | 0,80% | 0,30% | 0,00% 0,00% 0,50% %
People nl21 8 4 2 2 0 1 38
Concerned %
| 0
With
Environmental 100,00
Engineering 5,60% |2,10% | 1,10% | 0,50% | 0,50% 0,00% 0,30% %0
" 11 1 0 3 0 0 1 16
%
Other — Please 100,00
clarify it 2,90% | 0,30% | 0,00% | 0,80% | 0,00% 0,00% 0,30% %
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Figure 6.68 Graphical Expression of Table 6.68

According to participants’ regions, distribution of the responses which are
provided by participants to question of “If the quality of treated wastewater is
certified as best quality, can you use this water for drinking purposes?” was given in

Table 6.69 and Figure 6.69. Four regions answered yes to this question.
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Table 6.69. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “If the quality of treated wastewater is certified as best quality, can

you use this water for drinking purposes?”

REGIONS
Ic Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region Region | Region | Region | Region | Region Region Total
n 103 36 5 11 11 13 15 194
YES | % | 27.50% | 9.60% | 1.30% | 2.90% | 2.90% | 3.50% 4.00% | 51.70%
n 88 48 8 7 12 5 13 181
Q7| NO % | 23.50%|12.80% | 2.10% | 1.90%| 3.20% | 1.30% 3.50% | 48.30%
n 191 84 13 18 23 18 28 375
Total |%| 50.90% | 22.40% | 3.50%| 4.80%| 6.10% | 4.80% 7.50% | 100.00%
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Figure 6.69 Graphical Expression of Table 6.69

According to participants’ regions, distribution of the responses which are
provided by participants to question of “In the case of treated wastewater reuse for
grass irrigation, is it appropriate that the children can play on the grass?” was given
in Table 6.70 and Figure 6.70. Majority of participants of survey from all regions

answered yes to this question.
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Table 6.70. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “In the case of treated wastewater reuse for grass irrigation, is it

appropriate that the children can play on the grass?”

REGIONS
Ic Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region Region | Region | Region | Region | Region Region Total

: 126 57 9 12 16| 15 19 254
ves | %133.60% | 15.20% | 2.40% | 3.20%|4.30%|4.00%| 5.10%| 67.70%
" 65 27 4 6 7 3 9 121
Q5] NO %117.30%| 7.20%1.10%| 1.60% |1.90%|0.80%| 2.40%| 32.30%
1 191 84 13 18 23 18 28 375
Total | 7 |50.90% |22.40% |3.50% | 4.80% |6.10%|4.80%| 7.50% | 100.00%
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Figure 6.70 Graphical Expression of Table 6.70

According to participants’ regions, distribution of the responses which are
provided by participants to question of “According to wastewater reuse alternatives
given below; which one or ones are more applicable in your opinion?” was given in

Table 6.71 and Figure 6.71.
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Table 6.71. Based on participants’ regions, the distribution of the responses which are provided by

survey participants to question of “According to wastewater reuse alternatives given below; which one

or ones are more applicable in your opinion?”

REGIONS
Ic Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region Region Region Region Region Total

Drinking n 49 13 1 0 2 3 3 71

water % 13.10% | 3.50% 0.30% 0.00% 0.50% 0.80% 0.80% | 100.00%

Cooking in n 46 8 1 2 4 3 3 67

the home % 12.30% | 2.10% 0.30% 0.50% 1.10% 0.80% 0.80% | 100.00%

Food n 30 5 1 1 4 3 4 48
preparation in oz

restaurants 8.00% | 1.30% 0.30% 0.30% 1.10% 0.80% 1.10% | 100.00%

Preparation of | n 22 4 1 1 1 0 1 30
canned %

vegetables 590% | 1.10% 0.30% 0.30% 0.30% 0.00% 0.30% | 100.00%

n 53 18 4 2 6 3 8 94

Bathing % 14.10% | 4.80% 1.10% 0.50% 1.60% 0.80% 2.10% | 100.00%

Swimming n 55 16 3 2 1 6 2 85

pool % 14.70% | 4.30% 0.80% 0.50% 0.30% 1.60% 0.50% | 100.00%

n 91 28 5 5 11 4 10 154

Laundry % 24.30% | 7.50% 1.30% 1.30% 2.90% 1.10% 2.70% | 100.00%

Agricultural n 90 54 10 7 11 7 19 198

Q9 | irrigation % 24.00% | 14.40% 2.70% 1.90% 2.90% 1.90% 5.10% | 100.00%

Irrigation of n 95 42 10 9 10 9 12 187

golf course % 25.30% | 11.20% 2.70% 2.40% 2.70% 2.40% 3.20% | 100.00%

Toilet n 109 63 11 12 14 13 17 239

flushing % 29.10% | 16.80% 2.90% 3.20% 3.70% 3.50% 4.50% | 100.00%

n 105 56 10 7 12 10 16 216

Fire fighting | % 28.00% | 14.90% 2.70% 1.90% 3.20% 2.70% 4.30% | 100.00%

Snow n 70 30 8 6 9 7 5 135

generation % 18.70% | 8.00% 2.10% 1.60% 2.40% 1.90% 1.30% | 100.00%

n 111 65 11 6 14 12 16 235

Construction | % 29.60% | 17.30% 2.90% 1.60% 3.70% 3.20% 4.30% | 100.00%

n 115 61 12 8 13 12 15 236

Road washing | % 30.70% | 16.30% 3.20% 2.10% 3.50% 3.20% 4.00% | 100.00%

Irrigation of 105 49 9 10 13 13 13 212

park % 28.00% | 13.10% 2.40% 2.70% 3.50% 3.50% 3.50% | 100.00%

n 104 47 10 9 11 9 11 201

Industry % 27.70% | 12.50% 2.70% 2.40% 2.90% 2.40% 2.90% | 100.00%
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According to participants’ regions, distribution of the responses which are provided
by participants to question of “Do you have any suspicion about reuse of treated
wastewaters? If yes, you can choose one or more items below?” was given in Table

6.72 and Figure 6.72.

Table 6.72. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “Do you have any suspicion about reuse of treated wastewaters? If

yes, you can choose one or more items below?”

REGIONS
ic Dogu | Giineydogu
Marmara | Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total

n

145 54 12 13 15 13 23 275

% 14.40 100.00

Pathogens 38.70% % | 3.20% 3.50% | 4.00% | 3.50% 6.10% %
n

110 40 8 4 8 12 23 205

Toxic % 10.70 100.00

substances 29.30% % | 2.10% 1.10% | 2.10% | 3.20% 6.10% Y%
Doubt n

about 108 33 10 6 13 11 13 194

wastewater | 9

Q1o treatment 100.00

methods 28.80% | 8.80% | 2.70% 1.60% | 3.50% | 2.90% 3.50% %
Long n

term 106 37 9 8 16 7 16 199

unknown | %

health 100.00

effects 28.30% | 9.90% | 2.40% 2.10% | 4.30% | 1.90% 4.30% %
n

Other — 16 5 2 1 2 2 0 28

Please % 100.00

clarify it 4.30% | 1.30% | 0.50% 0.30% | 0.50% | 0.50% 0.00% %
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Figure 6.72 Graphical Expression of Table 6.72

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Agriculture is one of the significant
economical resources in our country. In your opinion, in the case of water
shortcomings, reuse of treated wastewater for agricultural irrigation purposes is
correct” was given in Table 6.73 and Figure 6.73. Majority of participants of survey

from all regions answered yes to this question.

Table 6.73. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “Agriculture is one of the significant economical resources in our
country. In your opinion, in the case of water shortcomings, reuse of treated wastewater for

agricultural irrigation purposes is correct”

REGIONS
ic Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region | Region Total
n 130 57 12 13 16 15 20 263
Q11 YES | % |34.70% | 15.20% | 3.20% | 3.50% | 4.30% | 4.00% | 5.30%| 70.10%
n 61 27 1 5 7 3 8 112
NO | %|16.30%| 7.20%| 0.30%| 1.30%| 1.90% | 0.80%| 2.10%| 29.90%
n 191 84 13 18 23 18 28 375
Total | %|50.90% | 22.40% | 3.50% | 4.80% | 6.10% | 4.80% | 7.50% | 100.00%
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Figure 6.73 Graphical Expression of Table 6.73

According to participants’ incomes, distribution of the responses which are
provided by participants to question of “In your opinion, are there any health risks if
the fruits and vegetables are irrigated by reclaimed water?” was given in Table 6.74

and Figure 6.74. Majority of participants yes to this question.

Table 6.74. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “In your opinion, are there any health risks if the fruits and

vegetables are irrigated by reclaimed water?”

REGIONS
i¢ Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region | Region Total
n 97 41 5 12 13 9 15 192
YES | %|25.90% | 10.90% | 1.30% | 3.20%| 3.50% | 2.40% | 4.00%| 51.20%
n 94 43 8 6 10 9 13 183
Q12| NO | % 25.10% | 11.50% | 2.10% | 1.60% | 2.70% | 2.40%| 3.50% | 48.80%
Total |1 191 84 13 18 23 18 28 375
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Figure 6.74 Graphical Expression of Table 6.74

According to participants’ regions, distribution of the responses which are
provided by participants to question of “What types of wastewater you can reuse
after following required wastewater treatment processes?” was given in Table 6.75
and Figure 6.75. Noted that domestic wastewater and none selections of this

question were the higher two responses given by most of survey participants.

Table 6.75. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “What types of wastewater you can reuse after following required

wastewater treatment processes?”

REGIONS
ic Dogu | Giineydogu
Marmara Ege | Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region Region Total
Domestic | 99 32 7 10 10 8 10 176
wastewater % 26.40% | 8.50% | 1.90% 2.70% | 2.710% | 2.70% 2.70% | 100.00%
" 12 1 1 0 3 1 3 21
Industrial 7
Q13 wastewater | | 3.20% | 0.30% | 0.30% 0.00% | 0.80% | 0.30% 0.80% | 100.00%
" 20 6 1 2 1 4 5 39
Both of %
them °| 530%| 1.60%| 0.30% 0.50% | 0.30% | 1.10% 1.30% | 100.00%
" 76 45 4 6 9 7 13 160
None of %
them °120.30% | 12.00% | 1.10% 1.60% | 2.40% | 1.90% 3.50% | 100.00%
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Figure 6.75 Graphical Expression of Table 6.75

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Do you think that our public is ready for
those applications?” was given in Table 6.76 and Figure 6.76. Majority of

participants of survey from all regions answered no to this question.

Table 6.76. Based on participants’ incomes, the distribution of the responses which are provided by

survey participants to question of “Do you think that our public is ready for those applications?”

REGIONS
ic Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region | Region Total
"2z 7 3 7 0 5 5 54
o14| YES "1 720%| 1.90%| 0.80%| 1.90%| 0.00% | 130%| 130%| 14.40%
n
164 |77 10 11| 23] 13 23 321
NO | 43.70% | 20.50% | 2.70% | 2.90% | 6.10% | 3.50% | 6.10%| 85.60%
T 9 84| 13 18] 23] 18 28 375
Total | ©|50.90% | 22.40% | 3.50% | 4.80%| 6.10%| 4.80%| 7.50% | 100.00%
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Figure 6.76 Graphical Expression of Table 6.76

According to participants’ regions, distribution of the responses which are
provided by participants to question of “Do you think that the authorities which are
responsible for water/wastewater management transfer enough information on the
reusability of treated wastewater to the public?” was given in Table 6.77 and Figure
6.77. Majority of participants of survey from all regions answered no to this

question.

Table 6.77. Based on participants’ regions, the distribution of the responses which are provided by
survey participants to question of “Do you think that the authorities which are responsible for

water/wastewater management transfer enough information on the reusability of treated wastewater to

the public?”
REGIONS
¢ Dogu | Giineydogu
Marmara Ege Akdeniz | Karadeniz | Anadolu | Anadolu | Anadolu
Region | Region | Region | Region | Region | Region | Region Total
! 16 6 I I 0 0 I 25
Ql5 YES % 430%| 1.60%| 0.30%| 0.30%| 0.00% | 0.00% 0.30% 6.70%
1 175 78 12 17 23 18 27 350
NO & 46.70% | 20.80% | 3.20% | 4.50% | 6.10% | 4.80% 7.20% | 93.30%
Total B 191 191 84 13 18 23 18 28
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CHAPTER SEVEN
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

In this study, survey studies were carried out in order to determine the public
opinion on water reuse applications in Turkey. Depending on the survey studies, the

following results were obtained:

e The study showed that both women and men still have concerns about
usage of wastewater. Especially in the application of the use of treated
wastewater as drinking water, these concerns are increased.

e Results showed the public is most concerned about health risks of recycled
water. In addition, the participants want to know about health implications
and food safety of recycled water when it is used for irrigating food crops.
Most feared subject in public opinion about this issue is pathogen and
harmful microorganisms will be in water even after treatment process.

e The cost of treating water is another issue the public worry about.

e Both genders felt that wastewater reuse for applications not involving
close personal contact (such as firefighting, car washing, lawn irrigation
and agricultural uses) was acceptable.

e To turn the common thoughts of community about this issue to positive,
public awareness in various ways is crucial.

e In order to determine the general policies and ways to increase public
interest on this topic, studies like this can become very useful. For
example, informative programs can be broadcasted on television; however,
the attention-grabbing content and the times at which these programs are
broadcasted will increase the success rate of these programs. In addition,
agencies can be established that provide information on the subject.
Agencies can provide the necessary information either over the phone or
via meetings. Call centers can be established to achieve such a purpose.

Studies that inform the public about how safe treatment systems are, and
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persuade them that they are safe by eliminating their doubts, will be
successful.

e Scientists should be a part of the informing procedure and the training
period.

e The education programs concerned with this issue was increased; the
application of wastewater reuse in next year’s will absolutely be
successful.

e It should not be forgotten that small things make a huge difference in
people’s lives because water is the source of life and our reason for living.

e The results of the survey does not change according to variables such as

participants ages, genders, educations, incomes.
5.2 Recommendations
In this study, 375 surveys could be collected. In order to obtain more detailed

knowledge about this mention, more surveys should have been distributed all over

the regions.
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APPENDIX

ARITILMIS SULARIN YENIDEN KULLANIM

UYGULAMALARINA HALKIN TEPKIiSI ANKETI
PUBLIC OPINION ON WATER REUSE APPLICATIONS
QUESTIONNAIRE

Yasiniz (Age) :
o 10-15 116-25 [ 26-40 140-55 [155 veiizeri (55 or over)
Cinsiyetiniz (Gender):
1 Kadin (Female) [ Erkek (Male)
Egitim Durumunuz (Education):
[Ikdgretim (Primary Education)
Lise (High School)
Universite (University)

Yiiksek Lisans (M.Sc)
Doktora (Ph.D.)

N O I B B O

Bulundugunuz Sehir (Your City):

Istege bagl olarak aylik gelir seviyenizin diizeyini isaretleyiniz (Optional-Please
remark your income range):
1 <500 TL [1500-1000 TL [J1000-2000 TL [12000-3000 TL  [1>3000 TL
(<350%) (350-700 $) (700-1400 $) (1400-2000 $) (>2000 $)

1. Giiniimiizde su kaynaklarimin hizla kirlenmekte ve tiikenmekte oldugunu
diisiiniiyor musunuz? (Do you think whether water resources have been polluted
and consumed very fast in nowadays?)

0 Evet (Yes)

"1 Hayir (No)

2. Giinliik hayatimizda su tiiketimini azaltmak icin bazi1 6nlemler aldimiz mi?
(Have you taken some precautions to reduce water consumption in daily life?)
[1 Evet (Yes)

"1 Hayir (No)
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3. Ulkemizde suyun aritilmasi ile ilgili konulara gereken oénemin verildigini
diisiiniiyor musunuz? (Do you think whether our country give much more attention
on water/wastewater treatment?)

[] Evet(Yes)

'] Hayir (No)
4. Atiksularin aritilmasi (temizlenmesi) icin kullanilan aritma sistemleri ile ilgili
bilginiz var m1? (Do you have any information about water/wastewater treatment
systems?)

(1 Evet(Yes)

I Hayir (No)

5. Arntma tesisinden c¢ikan aritilmis sularin  tekrar kullamilmasi
uygulamalarindan haberdar misimz? (Are you aware of the treated wastewater
reuse applications?)

[J Evet (Yes)

"1 Hayir (No)

6. Eger yukaridaki 5. soruya evet cevabi verdiyseniz, bu bilgileri hangi
kaynaklardan elde ettiniginizi liitfen belirtin. Asagidaki seceneklerden bir veya
daha fazlasini isaretleyebilirsiniz. (If your answer for the above question (Question
5) is yes, please explain how you learned them. You can choose one or more items
given below.)

Yazili basin (newspapers, journal, etc.)
Televizyon, radyo (TV, radio)

Internet (Internet)

Arkadag/aile (Friend /Family)

Cevresel gruplar (Environmental Groups)
Universite (University)

O OO0 odgno

Cevre miihendisligi ile ilgili insanlar (People Concerned With Environmental
Engineering)
"1 Diger — Liitfen belirtiniz (Other — Please clarify it)

7. Aritilmis suyun kalitesinin uygun oldugu garanti edilirse, icme suyu olarak
kullanir miydimiz? (If the quality of treated wastewater is certified as best quality,
can you use this water for drinking purposes?)

[1 Evet(Yes)
"1 Hayir (No)

8. Aritilms sularla sulanms oyun parklarindaki cimlerde ¢cocuklarin oynamasi
sizce giivenilir midir? (In the case of treated wastewater reuse for grass irrigation, is
it appropriate that the children can play on the grass?)

[0 Evet(Yes)

"1 Hayir (No)
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9. Asagida arntilmis sularin yeniden kullammm alternatiflerinden ornekler
verilmistir. Size gore hangi alternatif veya alternatifler daha uygulanabilirdir?
(According to wastewater reuse alternatives given below; which one or ones are
more applicable in your opinion?)

N e e T ey Y Y Y A O

Igme suyu olarak kullanilmasi (Drinking water)
Evde yemek yapiminda (Cooking in the home)
Restoranlarda (Food preparation in restaurants)
Konservelerde (Preparation of canned vegetables)
Viicut temizliginde (Bathing)

Yiizme havuzlarinda (Swimming pool)

Camagir yitkama (Laundry)

Tarimsal Sulama (Agricultural irrigation)

Golf sahalarinin sulanmasinda (Irrigation of golf course)
Tuvalet sistemlerinde (Toilet flushing)

Yangin sondiirme cihazlarinda (Fire fighting)

Yapay kar iiretim makinelerinde (Snow generation)
Insaatlarda (Construction)

Yollarin yikanmasi (Road washing)

Parklarin sulanmasi (Irrigation of park)

Sanayide (Industry)

10. Antilmis sularin kullamlmas1 konusunda sizi endiselendiren durumlar
asagidakilerden hangileridir? (Do you have any suspicion about reuse of treated
wastewaters? If yes, you can choose one or more items below.)

[

]

Suyun i¢inde hastalik yapan mikroorganizmalarin bulunma olasilig1
(Pathogens)

Suyun i¢inde zehirli madde bulunma olasilig1 (Toxic substances)

Aritma islemlerini giivenilir bulmama (Doubt about wastewater treatment
methods)

Uzun donemde bilinmeyen saglik sorunlarinin olabilecegi diisiincesi (Long

term unknown health effects)

[]

Diger — Liitfen belirtiniz (Other — Please clarify it)

11. Ulkemizde tarim en énemli gelir kaynaklarindan biridir. Su kithg olmasi
durumunda, aritilmas sularin tarmmsal sulama amach olarak kullanilmasim
dogru buluyor musunuz? (Agriculture is one of the significant economical
resources in our country. In your opinion, in the case of water shortcomings, reuse of
treated wastewater for agricultural irrigation purposes is correct?)

[0 Evet(Yes)

'] Hayir (No)
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12. Aritilmis sularla sulanan sebze ve meyvelerde saghgi tehdit edecek durumlar
oldugunu diisiiniityor musunuz? (In your opinion, are there any health risks if the
fruits and vegetables are irrigated by reclaimed water?)

O Evet (Yes)

'] Hayir (No)

13. Hangi tip atiksuyu aritildiktan sonra yeniden kullanmay diisiinebilirsiniz?
(What types of wastewater you can reuse after following required wastewater
treatment processes)

"1 Evsel atiksu (Domestic wastewater)

71 Endiistriyel atiksu (Industrial wastewater)

00 Her ikisi de (Both of them)

[J Higbiri (None of them)

14. Halkin bu konuyla ilgili uygulamalara hazir oldugunu diisiiniiyor musunuz?
(Do you think that our public is ready for those applications?)
[J Evet(Yes)

'] Hayir (No)

15. Ulkemizde su ve atiksu yonetiminden sorumlu olan kurum/kuruluslarin,
aritilmis atiksularin yeniden kullanilmasi ile ilgili olarak, halka yeterince bilgi
verdigini diisiiniiyor musunuz? (Do you think that the authorities which are
responsible for water/wastewater management transfer enough information on the
reusability of treated wastewater to the public)

[J Evet(Yes)

'] Hayir (No)
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