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Abstract 

 

With a population of over 13 million, Istanbul is one of the biggest city in Europe. The 

possible increase of population in the future may bring serious problems of water supply after 

a few decades. Therefore, it is crucial to look for good solutions to problems and potential 

challenges in water supply and water demand. This paper intended to investigate the currently 

existing problems in water and wastewater management practices in Istanbul from a supply-

demand-reuse perspective; and to look for possible opportunities for a future improvement in 

order to achieve a sustainable urban water management system in Istanbul by promoting its 

wastewater management system. In this paper, two interviews of professionals, and a survey in 

Istanbul city area were conducted for obtaining gather primary data. Analysis of relative 

literatures is applied for grasping an accurate picture of water and wastewater management in 

Istanbul. According to the study, authorities are making great efforts to meet the ever 

increasing demand for water. From a supply-demand-reuse management perspective, Istanbul 

is still at the stage of supply management with sufficient wastewater treatment. However, 

there is not much sign of a demand management model, as inadequate effort has been devoted 

to controlling the increase of water demand. Although reuse management may still be a distant 

goal for Istanbul to achieve, a good preparation can be started by promoting and further 

improving the current wastewater management system, as wastewater reuse, if properly 

managed, will be the best solution that will lead to achieving long-term benefits. 

 

Key words:  water supply, wastewater, wastewater treatment, urban water management, 

supply management , demand management, reuse management, Istanbul  
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Chapter One: Introduction 

 

1.1 Problem formulation  

Water management systems are divided into three different phases ------ supply management, 

demand management and reuse management (Drangert and Cronin, 2004). Supply 

management requires authorities to make an effort to meet all water demands by extracting 

water from surface water reservoirs and groundwater. At the meantime, little attention is paid 

to wastewater management. Demand management on the other hand, gives priority to 

controlling and managing water demand without compromising basic water needs of the 

society. Moreover, wastewater management gains more interest. Compared with the above 

two management phases, the focus of reuse management is the quality and treatment of 

wastewater. In the trend of urbanization, it is extremely important for cities, especially 

megacities, where there is a higher potential for a rapidly increasing demand for water, to 

change their urban water management system from a supply management to demand 

management system, and finally to establish a reuse management model. 

Our world is experiencing the largest wave of urban growth in human history. Dramatic 

increase in urban population results in various environmental and social concerns. Stress in 

water supply as well as wastewater treatment in ever-growing megacities is one of them. 

Therefore, practices of the already existing megacities regarding how to cope with water 

management problems can serve as useful references for the world’s future megacities which 

might face the similar challenges. Istanbul is the industrial, trading, tourism and cultural center 

of Turkey. It encompasses Golden Horn Estuary, and is divided by Bosphorus Strait into two 

city areas -----  the European side (Thrace) and the Asian side (Anatolia) (Map 1). As it is 

considered to be the most populated city in Europe and one of the prominent megacities 

around the world, a general examination of problems and opportunities in water and 

wastewater management in Istanbul can be of some value. 
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Map 1: Geographical location of Istanbul   

Source: Istanbul Travel Turkey http://www.bugbog.com/european_cities/istanbul_travel.html 

 

1.2 Research aim and questions 

This paper intended to study and investigate the general situation of current water and 

wastewater management system in Istanbul; to explore the existing problems in the current 

wastewater management system in Istanbul from a supply-demand-reuse perspective; and to 

discuss the possible opportunities for Istanbul to further improve its practices regarding water 

and wastewater management in order to achieve sustainability.   

Research questions: 

1. What are the currently existing problems in the water and wastewater management system 

from a sustainable development point of view? 

2. What has been done in Istanbul to cope with the existing problems in water and 

wastewater management system from a supply-demand-reuse perspective?  

3. Are there any positive factors that Istanbul is bearing regarding achieving a sustainable 

water management system on the long-run? 

4. What are the possible alternatives for Istanbul to promote the efficiency and sustainability 

of its urban water management system by improving the current wastewater practices?  

 

http://www.bugbog.com/european_cities/istanbul_travel.html
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1.3 Layout of the paper 

This paper consists of following six chapters. Chapter One is the introduction part which 

describes the problem formulation, aim, research questions, and the layout of the thesis. 

Chapter Two describes the methodological approaches used for the research and conducting 

this paper. Chapter Three provides some necessary theory regarding the three different urban 

water management models, general concepts of wastewater and wastewater treatment, and 

some background information of the urban water management system in Istanbul. Chapter 

Four specifies the main results of the research and the findings. Chapter Five provides a 

further discussion based on the results presented in the previous chapter. Finally, in Chapter 

Six a conclusion is drawn.     

 

Chapter Two:  Materials and Methods 

 

2.1 Choice of Istanbul for the study 

In the inevitable trend of rapid urbanization, cities around the world, especially those in some 

developing countries, are experiencing continuous challenges from a growing population with 

increasing demand for energy and resources. Water is one of the most important resources that 

human life depends on. However, getting access to adequate safe drinking water and 

meanwhile paying necessary attention to and making an effort on establishing a proper 

wastewater treatment systems ----- in other words, establishing a sustainable urban water 

management system ----- in ever-growing urban centers have always been a challenge for 

mega cities in developing countries. Sustainable urban water management in this paper refers 

to an integrated urban water management system with sufficient and efficient water supply 

system and wastewater treatment system, which supply people with adequate drinking water 

for necessary sanitation with the least impact on the environment at the same time.   

Istanbul with a total population of over 13.2 million in 2011(TurkStat, 2010) has become the 

most populated city in Europe. The rapid increase in population and industrialization during 

the last three decades has brought Istanbul much trouble regarding water supply and 

wastewater treatment, yet stimulated the city to make great effort to cope with the existing 

problems. Water shortage in the 90s and the contamination of Golden Horn Estuary can be 

considered as typical examples. The urban population increased greatly due to migrants from 

south and east from 1970s to 1990s in Istanbul during 1990s (İSKİ, 2004), which led to 

significant growth in demand for water. Besides, a drought in 1990s contributed to the 

seriousness of water stress in Istanbul and raised public awareness over water scarcity (Erturk 

et al., 2010). However, unplanned intensive industrialization in that area during 1950s to 

1970s has caused serious contamination and environmental problems to Golden Horn area 

(İSKİ, 2004). Golden Horn, Haliç in Turkish, is an inlet of Bosphorus Strait into the city of Istanbul 

(wikipedia: http://en.wikipedia.org/wiki/Golden_Horn ). Fortunately, the completion of the Golden 

Horn Rehabilitation Project in 1990 finally ended the nightmare. Despite the challenges, the 

way the authorities deal with the problems can be considered to be an encouraging story. 

Problems and strategies applied in Istanbul to cope with those problems may be valuable 

references for world’s mega cities and other future urban centers in developing countries all 

wikipedia:%20http://en.wikipedia.org/wiki/Golden_Horn
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over the world. Therefore, it may be useful to study the water issues and strategies taken in 

Istanbul. 

 

2.2 Primary data 

In this paper, both qualitative and quantitative research methods are applied. According to 

Neuman (2007), quantitative research refers to experiment, survey,  content analysis,  existing 

statistics research. Qualitative research includes field research and historical-comparative 

research.  In order to explore and understand the specific functions of wastewater management 

system in Istanbul, a survey and two interviews were conducted and used as primary data. 

What’s more, some materials and statistics were collected as existing statistical data. 

Existing statistics refers to the information and data that has been collected or worked out by 

previous researchers. They are usually government reports, results of research surveys and 

official publications. They can be reorganized and reanalyzed to serve the purpose of any 

relative study, which is called secondary analysis( Neuman, 2007). To have a clear picture of 

the current situation of water management in Istanbul city, I preferred to go to Istanbul to 

explore in person. During my 3-months’ stay in Istanbul, I have attended the 2
nd

 Istanbul 

International Water Forum, where I have collected some information and data by attending the 

seminars and interacting with some companies and organizations who were working on water 

issues in Istanbul. I have also got the opportunity to contact and observe some Turkish 

researchers, experts and managers in the field of water management. I have also attended most 

of the seminars in the Forum regarding wastewater management in Turkey, which also 

contributed to collection of valuable information and data (existing statistics). Those collected 

materials are presented and reanalyzed in the results and discussion section in this study. 

As is mentioned above, field research is a kind of qualitative research. Both participant 

observation and interviews are considered to be filed research methods. In order to perform a 

field research, researchers are supposed to choose their research targets at first. And as soon as 

they get the opportunity to get close to their research targets, they will start to observe them, 

which is called participant observation. During the observation, informal interviews may be 

conducted, and recorded Neuman (2007). An Interview is one of the optimum ways to obtain 

qualitative data such as interviewees’ idea and perspective towards a certain topic or an issue. 

Therefore, during the 3-day forum in Istanbul, I had the chance to talk with some local 

researchers and professionals working in water management authorities. I found out that those 

two groups of people have some different ideas regarding water and wastewater management 

issues in Istanbul. Therefore, I decided to conduct interviews with people from both groups. 

However, it was difficult to interview many of them, because most of them are available for 

neither face-to-face interviews nor telephone interviews. Some of them agreed to talk to me, 

yet declined to be referred in the paper. Therefore, I decided to just look for two interviewees 

to somehow represent those two groups. One of them is Prof. Ahmet Samsunlu from Istanbul 

Technical University, and the other is Mr. Mehmet Patan from Istanbul Water and Sewerage 

Administration (İSKİ). For both interviews, questions were designed to acquire information 

about knowledge, opinion and values that the interviewees hold for the current state of urban 

water management especially wastewater management in Istanbul (Appendix 1). I have visited 

Prof. Ahmet Samsunlu a few times. He was the former Chair of the Academic Council in 

Turkey and is still the chief advisor at Marmara Group Strategic and Social Research 
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Foundation. He is currently teaching in Environmental Engineering Department in Istanbul 

Technical University. What’s more, he is one of the earliest researchers who have studied in 

the field of environmental engineering in Turkey. His research area is mostly related to 

wastewater management. Therefore, an interview has been performed with Prof. Ahmet 

Samsunlu to investigate the vision of researchers for the current challenges in urban water 

management especially wastewater management in Istanbul and opportunities for further 

improvement in the future. In addition, I have been able to contact with İSKİ, and managed to 

get some existing materials and data regarding water supply and wastewater management. 

Moreover, I have got the opportunity to interview Mr. Mehmet Patan who is the Strategic 

Planning and Performance Branch Manager in İSKİ. As he directly participates in planning 

urban water management system in Istanbul, I assume that his understanding and perspective 

towards water and wastewater management may represent the management group to some 

extent. Therefore, it can be very helpful to conduct an interview with him in order to examine 

the system from a manager’s perspective. Both interviews took around 40 to 50 minutes. An 

interpreter helped with the interview of Mr. Mehmet Patan, as it was difficult for him to follow 

the interview, and for me to make the conversation in Turkish.  

A survey is commonly used in descriptive and interpretive researches. Questionnaires are 

prepared and handed out to the participants to fill out, or the conductor can directly ask the 

respondents questions and take down notes at the same time. During the survey, the conductor 

are not supposed to influence the answers from the  respondents; and the respondents are just 

supposed to answer what is asked. In a survey research, the researcher collects answers to a 

certain amount of  questions from many people in a comparatively short time. And then they 

summarize and analyze those collected answers by using percentage diagram, fractional 

variation, charts and tables. A certain number of chosen respondents involved in the survey 

serve as a sample (for example, 150 students). The survey results of the sample then can be 

assumed to reflect the response of a larger group (Neuman, 2007). Therefore, besides the 

interviews, a survey has been performed in this study in order to get an idea about to which 

extent the general public is aware of and involved in water management in Istanbul. Public 

participation is important in establishing a sustainable water management system. Due to the 

fact that the city inhabitants are the most important actors in water consumption, their attitude 

and behavior can directly affect the amount of water consumed and the quality of wastewater 

produced. Due to the considerable size of the population in megacities, such a survey can be 

useful in studying the current existing problems and difficulties in establishing a sustainable 

water management system. I have conducted the survey mainly in the Bayrampaşa, Sarıyer, 

Sultangazi, Çembreli Taş, Emirgan city districts over three weeks. Randomly selected 

residents of Istanbul were asked to complete questionnaires composed of 13 questions 

including some personal information (Appendix 2). The questions were related to their 

knowledge of the water issues and situations in Istanbul, their daily water use habits, and their 

attitude towards saving and recycling water. The original questionnaire was written in English. 

However, due to the fact that many of the residents in Istanbul cannot manage to communicate 

in English, the questionnaires were translated into Turkish before applied in the survey. My 

spoken Turkish is not as good as my ability to listen and comprehend. Therefore, I have asked 

two of my Turkish friends to assist me with the conduction of the survey. We conducted the 

survey in parks and streets mainly during weekends, so that there might be greater possibility 

that the questionnaire would be exposed to more people from many districts in the city. 

Besides, we assumed that more people would be willing to cooperate and could afford the time 
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to fill out the questionnaires when they are relaxing in those parks. And we have confirmed 

that the chosen person is a resident in Istanbul before delivering the questions, so that we can 

avoid involving tourists from other parts of Turkey. 300 people were expected to answer the 

questionnaire in total. However, we ended up with 208 people cooperated. Therefore, the 

statistical analysis for my survey is based on the 208 responses.  

 

2.3 Secondary data 

In order to get a clear picture of the field and to compose solid background for the research, 

extensive literature studies have been conducted. The secondary data  for this paper was 

mostly from many published scientific articles from various databases, books and websites. 

Publications and released official data from İSKİ and Turkish Statistical Institute (TurkStat) 

have also been used. Besides, Prof. Ahmet Samsunlu has provided me some information about 

water supply and wastewater management in Istanbul in the past and at present, which is also 

very useful for this paper. 

 

2.4 Limitation of primary data collection for the study 

There are some limitations in primary data collection for this study. Due to the fact that my 

Turkish is not fluent, it is very difficult to make the most out of some local Turkish research 

papers. And this might also be a drawback when conducting the interviews: the 

communication with the interviewees might have been somehow limited due to failure in 

comprehension and interpretation. In addition, only two professionals were interviewed. 

Although they are actively involved in water and wastewater management in Istanbul, there is 

a chance that their opinions do not completely represent the entire local groups of researchers 

and managers in the urban water and wastewater management sectors in Istanbul. In addition, 

the survey conducted in the streets could have been better if I could have communicated with 

those people without any language barriers. As the survey were conducted in parks and streets 

on weekends, most of the participants are people relaxing with their families, mostly the 

elderly and the young. More females responded to the survey than males. The people who 

refused to help with the questionnaires are mainly middle aged men. There is a chance that I 

could have missed some representative ideas. Therefore, the survey may not correctly 

represent the actual case of the age group distribution of Istanbul city. In addition, only 208 

responses were achieved. Considering the size of the population in Istanbul, it would be more 

helpful if more people had been involved in the survey.  
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Chapter Three:  Theoretical Framework and Background 

Information 

 

3.1 Water resources and water supply 

Water is one of the most important elements for life. McNeill (2000) mentioned in his book 

that more than 97% of the hydrosphere is salty water in the ocean. Not all water can be used 

by human beings for drinking purposes; we are limited to use fresh water. The main supply of 

fresh water on the earth is rain and snow. Nevertheless, around 69% of it is kept in ice caps 

and glaciers, almost all of which is located in Antarctica (McNeill, 2000). Therefore, the major 

sources of available water that we are using today are ground water resources and surface 

waters such as rivers, lakes, streams and wetlands. The quality is limited, which indicates that 

water management should be wise in terms of consumption and protection from pollution. 

WFD (the European Water Framework Directive) defines “'groundwater' as all water that is 

below the surface of the ground in the saturation zone and in direct contact with the ground or 

subsoil”(European Commission, 2000). Groundwater can be contaminated in various ways. 

Drangert and Cronin (2004) mentioned a few of them, such as improper construction or 

maintenance of wastewater infrastructures like injection wells, lagoons and retention ponds. 

Introduction of wastewater treatment systems can improve the quality of groundwater, but this 

takes many years (Drangert & Cronin, 2004). One of the main ways to get groundwater 

recharged is through precipitation. However, in urban areas, due to the construction of more 

impermeable surface areas, recharge of groundwater from rainwater has decreased (Drangert 

& Cronin, 2004).  

In WFD, surface water is defined as “inland waters, except groundwater; transitional waters 

and coastal waters, except in respect of chemical status for which it shall also include 

territorial waters” (European Commission, 2000). And “ 'inland water' means all standing or 

flowing water on the surface of the land, and all groundwater and landward side of the 

baseline from which the breadth of the territorial waters is measured ” (European Commission, 

2000). Surface water is regarded as the easiest source of drinking water in most areas which 

are close to any surface water reservoirs. However, those supplies can at the same time be very 

contaminated. 

Most groundwater is pure and needs no treatment before supply. Surface waters on the other 

hand, require substantial treatment before they can be called “potable”. Pollution of water 

sheds can cause serious problems in water quality. Some of the pollutants, such as pesticides, 

heavy metals and radioactive substances dumped into the system, cannot be removed with 

standard treatment methods in water treatment plants (Vesilind & Peirce, 1983). Therefore, it 

is important that municipalities should have strict zoning ordinances or regulations in order to 

protect their water supplies for the future.  

Normally, surface water enters into water treatment plants to be purified before distributed to 

residents. A water treatment process consists of the following stages: flocculation, settling, 

sand filter, and finally disinfection (Vesilind & Peirce, 1983). Colloidal clay and silt particles 

are settled by adding aluminum ions. After that,  the flocks produced at the first stage will be 

settled in a settling basin, and flushed into the drain, so that the water can flow through a sand 
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filter to be further filtered. Finally the filtered water will receive disinfection treatment by 

adding chlorine to kill the microorganisms in the water. Only after the treatment, water 

supplied to the city can be safe to drink. Therefore, water treatment plants are necessary for 

cities whose main water resources are surface waters.   

 

3.2 Wastewater management  

3.2.1 Urban wastewater 

Generally wastewater can be classified into domestic wastewater, industrial wastewater and 

municipal urban wastewater based on its origin (WEF, 2009). Domestic wastewater comes 

from residential sources including toilets, sinks, bathing, and laundry. It may contain various 

pollutants including cleaning chemicals, soaps, and detergents as well as bacteria and other 

pathogenic organisms (Lofrano & Brown, 2010). Industrial wastewater refers to “wastewater 

that is produced by manufacturing facilities and commercial wastewater from offices, hotels, 

stores and other enterprises”(Lofrano & Brown, 2010). Municipal urban wastewater can be 

illustrated as a mixture of domestic and industrial wastewater (Lofrano & Brown, 2010). 

Moreover, storm water should also be included if the sewer system does not consists of 

separate pipe lines for wastewater and storm water.  

 

3.2.2Wastewater treatment 

Throughout history, wastewater treatment has always been a challenge for people and 

governments in terms of technology and management. Although wastewater treatment was 

introduced much later than water supply systems in history, the first time it emerged can be 

traced back to as early as 2500 BC (Webster,1962; Lofrano & Brown, 2010). The Greeks are 

considered to be the forerunners of modern sanitation systems according to Lofrano and 

Brown (2010). Sewers and water pipes were improved in practice of integrated water 

management system during the Roman period. Unfortunately, the brilliant water culture 

developed during the Roman rule was abandoned soon after the collapse of the Roman Empire. 

A period with absence of sanitation systems followed afterwards and lasted for over a 

thousand years (Lofrano & Brown, 2010). Accompanying industrialization and urbanization, 

the importance of wastewater treatment was realized again. Governments have started to 

mandate wastewater treatment, and basic wastewater treatment systems have been constructed 

in major cities in Europe since the late 19th century. Nowadays, wastewater treatment is one 

of the most important components of urban water management practices. However, lessons 

from the past suggest that “the role of political coalition uniting industrialists, municipalists 

and social reformers cannot be neglected in any progress achieved in wastewater management” 

(HDR, 2006; Lofrano & Brown, 2010). Therefore, the mindset of managers and stakeholders , 

and the consensus in different sectors can be of great importance. 

In modern urban society, wastewater treatment plants have a major role in dealing with 

wastewater from various sources. The major function of a wastewater treatment plant can be 

summarized as minimizing the environmental impact of discharging wastewater from different 

sources into natural water systems (Meneses et al., 2010). Wastewater can be treated at three 

different levels in wastewater treatment plants ----- primary treatment, secondary treatment 

and tertiary treatment.  
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Primary treatment is also called physical treatment, and it is defined as the removal of heavier 

solids by gravity sedimentation. The primary treatment consists of physical processes 

including screening, degritting, settling and comminuting as optional (Vesilind & Peirce., 

1983). Han et.al (2011) explained in his book that primary treatment is the first stage in the process of 

wastewater treatment, the purpose of which is to remove large dirt particles including grits and 

suspended solids from wastewater. The water goes through a few different units ------ screens, 

sedimentation tanks, filters and apparatus for skimming and chlorination ----- before making its way to 

a secondary treatment system. What is worth mentioning is that some pathogens can also be removed 

in primary treatment, which account for about 30 percent of biological oxygen demand (Han et.al, 

2011). Usually different kinds of screens are applied to remove large solid matters and grits before the 

wastewater flows into settling tanks. With the gravitational force, large suspended solids can settle 

down, and make it possible for the relatively clarified effluent to be transferred to other stages of 

treatment plants. Some dissolved organic matters can not settle down very easily and need to be 

handled in further treatment stages.  

Secondary treatment is known as biological treatment and is “designed to use micro-organism 

to convert the carbonaceous materials in the wastewater to carbon dioxide, water and energy 

for re-growth” (Lofrano and Brown, 2010). Attached growth and suspended growth are 

basically two types of secondary treatment. And common treatment systems are trickling 

filtration and some variation of the activated sludge system, respectively. Secondary treatment is 

considered to be of vital importance in the process of urban wastewater treatment (Han et.al, 2011). 

This step basically replicates the self-cleaning capacity as it occurs in nature. As EPA (Environmental 

Protection Agency) stated “A high concentration of bacteria in the water, known as activated sludge, in 

combination with, in case of aerobic treatment, a sufficient oxygen supply, will speed up this natural 

process”. About 85% of the BOD and suspended solids in the effluent are expected to be removed after 

primary and secondary treatment, according to EPA (Environmental Protection Agency) in the United 

States. The treated effluent in a secondary treatment system can be regarded as safe to discharge and 

can be applied in urban irrigation (Han et.al, 2011). According to Han et. Al (2011), biological nutrient 

removal is regarded by some sanitary engineers as secondary treatment and by others as tertiary 

treatment. The differentiation may also differ from one country to another. And in this paper secondary 

treatment refers to the process of biological nutrient removal in urban wastewater. 

“Tertiary treatment is preceded by primary and secondary treatment”(Vesilind & Peirce, 

1983).Tertiary treatment is exercised because neither primary nor secondary treatment is 

efficient enough in removing nutrients or toxic substances. Often the problem with discharge 

of wastewater to aquatic ecosystems is the concentration of nutrients. However, neither 

primary nor secondary treatment is enough to remove dissolved solids such as phosphorus and 

nitrogen (Vesilind & Peirce, 1983). Microfiltration or synthetic membranes are most 

commonly used technologies in tertiary treatment. The effluent after membrane filtration 

would be almost the same quality as drinking water (Han et.al, 2011). Han et.al (2011) also 

mentions that nitrates in wastewater are removed through microbial denitrification. And ozone 

wastewater treatment and aerobic granulation are both becomimg popular in some 

industrialized societies (Han et.al, 2011). During tertiary treatment, chlorination, ultraviolet 

radiation and ozone technology are used in removing nutrients and wastewater sterilization. In 

tertiary treatment, phosphorus, nitrogen, organic pollutants, inorganic pollutants and 

pathogens are to be removed by various methods. Chemical precipitation is considered to be 

the most effective way to remove phosphorus, the theory of which is adding lime or aluminum 

salts, iron salts to form insoluble phosphate precipitation. However, there are two common 

approaches for denitrification------ bio-nitrification and denitrification, a system where 

anaerobic biological treatment processes works right after aerobic biological treatment 

http://www.businessdictionary.com/definition/skimming.html
http://www.businessdictionary.com/definition/chlorination.html
https://en.wikipedia.org/wiki/Sewage_treatment#Biological_nutrient_removal
https://en.wikipedia.org/wiki/Sewage_treatment#Biological_nutrient_removal
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processes; physical-chemical method, in which three processes, stripping, folding point 

chlorination and selective ion exchange method, are adopted(Han et.al, 2011). Effective 

removal of organic  pollutants can be achieved by using activated carbon. And by ion 

exchange, electrodialysis and reverse osmosis, inorganic pollutants can be efficiently removed. 

Finally, by coagulation and precipitation with aluminium and iron salts, most of the pathogens 

can be removed. And by filtration in a filter, the removal efficiency can be further 

promoted(Han et.al, 2011). 

 

3.2.3 Wastewater reuse/recycling 

“Water is a renewable resource, but not unlimited in supply”(Vesilind & Peirce, 1983; p59). 

Therefore, collecting and recycling used water can be very beneficial in terms of sustainable 

development. Wastewater has significant value after being properly treated. Sometimes, it is 

also useful even before it is treated. Reusing of wastewater has been practiced early in Roman 

period. Romans recycled wastewater from spas and baths and reuse it to flush latrines before it 

was discharged to sewers and finally into Tiber River (Jones, 1967; Lofrano & Brown, 2010). 

In modern society, urbanization is causing a rapid increase in urban wastewater production. 

Reusing domestic wastewater could be an optimum strategy for balancing water supply and 

the pressure of treating increasing amounts of wastewater. However, wastewater reuse should 

always consider health protection, engineering feasibility, public acceptance and the perceived 

value of the water in value of water in the community (Meneses et al., 2010). Consequently, as 

long as water quality can be guaranteed to meet the standards that could ensure safe reuse, 

societies should explore and practice alternatives for using water only once. Much research 

has been conducted on wastewater reclamation and reuse, and the objectives of those relevant 

projects have been to produce treated wastewater of sufficient quality for all non-potable uses. 

The name “reclaimed water” is therefore adopted to refer to properly treated wastewater from 

the treatment plants that can be reused for many purposes. According to Meneses et al.(2010), 

primary and secondary treatments are not enough to reclaim wastewater in the treatment plants 

to reach a certain quality that is enough for reuse applications, while tertiary treatment 

technologies are able to guarantee the quality. Moreover, the author has listed some areas that 

reclaimed water can be used, including agricultural and landscape irrigation, industrial and 

environmental applications, recreational activities, urban cleaning, firefighting, construction, 

etc. Although using of treated wastewater for irrigation is one of the most common practices 

of wastewater reuse, the quality of  the treated wastewater should be examined carefully. 

Many toxic substances, which can cause serious environmental and health problems, may exist 

in municipal wastewaters including heavy metals(WHO, 2006). Therefore proper treatment is 

required before they can be applied in agricultural practices. According to WHO (2006), 

plants require right concentration of nutrients for growth. Concentration of  nutrients such as 

nitrogen, potassium, phosphorus, zinc etc, is high in wastewater, which may damage the crop 

or the environment. Therefore, proper treatment before reusing wastewater for irrigation 

purposes is necessary. Vesilind and Peirce (1983) believe that only the treated water from 

tertiary treatment plants can be reuse for non-drinking purposes. However, according to what 

was mentioned above, the only problem would be that some of the nutrients such as nitrogen 

and phosphorus, which are necessary for crops, are greatly reduced in the effluents from 

tertiary treatment.  Nevertheless, from a supply-demand-reuse perspective, treated wastewater 
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from tertiary treatment plants definitely has considerable value for establishing a sustainable 

water management system in society. 

Greywater has a great potential to be reused in urban areas, as it is less polluted and easier to 

treat compared with other wastewater sources. However, in big cities, collecting greywater 

without mixing it with other wastewaters can be a challenging project. Nowadays, developing 

countries have already made great progress in basic wastewater treatment. In some areas the 

treatment is efficient enough in removal of nutrients and trace organics. “In the near future, 

plants will be required to produce effluent which has sufficient quality for direct water reuse” 

(Lofrano & Brown, 2010). 

 

3.2.4. Sludge treatment  

However, the disposal of waste solids has been a difficult part in the wastewater treatment 

process. Anaerobic digestion is the commonly used method to treat the sludge generated in the 

treatment process. According to Vesilind & Peirce (1983), most treatment plants apply two 

kinds of digesters ----- primary digester and secondary digester. Although digested sludge can 

be recycled to agricultural land as a fertilizer, it is not widely practiced. Dewatering of sludge 

is very important before it can be incinerated,  used for land filling, or treated and reused in 

agricultural practices. However, increased interest has emerged in using these solids as a 

renewable energy source, for example biogas (Vesilind & Peirce, 1983), which could be a 

very sustainable way to deal with sludge.  

 

3.3 Urban water management models 

There are many different ways to define sustainable development. However, Chang (2010) 

holds that “sustainable development is a means of improving civilization in such a way that 

we are able to retain our current quality of life and prosperity while not compromising the 

same benefit of future generations”. As urbanization becomes a global phenomenon, it is 

necessary to develop sustainable management of the effects of urbanization, which obviously 

include water supply, wastewater treatment and protection of water reservoirs in urban areas. 

Drangert and Cronin (2004) mentioned in their article that water management is composed of 

three different stages: supply management, demand management and reuse management. 

According to Drangert and Cronin (2004), the priority of supply management is to provide 

adequate water; demand management addresses reducing volume of consumption and starting 

plans for wastewater treatment; however, reuse management focuses on wastewater quality. 

Comparing all three different approaches, it is not difficult to conclude that demand 

management is superior to supply management, while reuse management is the most 

sustainable of all. It is also mentioned that the environmental awareness of households can 

also play positive roles in the future development of urban water management, because by that 

water can be protected generally. And “ it is very likely that households be involved as an 

integral part in urban water cycle management”(Drangert & Cronin, 2004). In the next 50 

years, population is estimated to increase by about 3 billion people. And it is worthless to 

regret the damage that has already been done in the water cycle. However, if we keep our old 

way and do not learn any lessons from our old experience, we may probably encounter even 

more severe problems regarding water management in the future. Therefore, promoting the 
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awareness of general public for saving water and environmental protection could be very 

beneficial.  

 

3.3.1 Supply management 

According to Drangert and Cronin (2004), supply management has lasted until a few decades 

ago when it was complemented by a superior mechanism ----- demand management. How to 

providing adequate drinking water and how to handle produced wastewater have always been 

problems faced by cities. Throughout history, continuous efforts have been made by all 

societies in exploring more water reservoirs to meet the growing demand from the residents. 

When the surface water was not able to meet the growing demand from the urban population, 

the authorities tried managing water transmission projects. During the time of supply 

management, many authorities have made great efforts to meet water demand of urban 

residents through procuring water from farther virgin sources. And water was usually 

conveyed through trunk mains (Drangert & Cronin, 2004). Generally speaking, human 

activities and industrial discharges have contaminated the groundwater resources. The main 

strategy for water supply practices was to convey water from a virgin source even if the time 

span of the projects could take decades (Drangert & Cronin, 2004).  

The stories of Chicago may exemplify issues of developing urban water supply and sewage in 

a supply management dominant period. In contrast to Istanbul, Chicago is a young city on one 

of the largest lakes in the world. However, the growing population resulted in an increase of 

waste dumped into the lakefront and Chicago River which flowed into Lake Michigan. A 

continuous accumulation of waste from the growing population into the water body finally 

induced epidemics (McNeill, 2000). In late 1890s, Chicago Metropolitan Sanitary District 

started to reverse the flow of the Chicago and Calumet Rivers in order to avoid that Chicago’s 

drinking water supply would not be further contaminated (McNeill, 2000). However, there 

was still no sign of constructing a proper sewer system. In recent years, water supply systems 

are being improved in urban areas in the developing countries. Nevertheless, the quality of the 

provided water remains somewhat problematic and somehow ignored. What’s more, water 

supply has been taken into consideration in the Millennium Development Goals, while 

wastewater management was initially not mentioned (Biswas, 2010). It was not until 2002 that 

sanitation was addressed in the MDG (Biswas, 2010). 

 

3.3.2 Demand management 

Demand management was not welcomed until it was crystal clear that virgin sources were 

difficult to find or it was proved to be too costly to convey the water from distant sources. 

(Lundqvist & Gleick, 1997; Drangert & Cronin, 2004). The main concept of demand 

management is to take various measures to influence the demand for water. Pricing water 

could be one of the most common strategies applied for controlling water consumption, and it 

is widely adopted all over the world.  

Except normal consumption of water by residents and industries, water leakage from pipes is 

another direct reason for a high water demand. Therefore, in demand management mechanism, 

cost effective measures such as rehabilitation of leaking pipes are important, in order to reduce 
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water leakage . The unit cost for such measures has usually been less than the unit price for a 

new virgin source (World Development Report, 1992; Drangert & Cronin, 2004).   

Besides affecting water consumption by pricing, demand management has come to include the 

use of water-saving facilities in households (Drangert & Cronin, 2004). A great improvement 

in sewage treatment has also been experienced since the early twentieth century. According to 

McNeill (2000), in 1920s to 1930s, big cities in the Western World started to build sewage 

treatment plants. And as a result, after 1970s, technical improvement followed and expensive 

facilities have been put in place, which are able to clean the wastewater to an extent that it can 

be returned to the water supply system (McNeill, 2000). However, this development was not 

the same all around the world. In many developing countries it took much longer to reach that 

state. It is estimated that as late as 1980s, about half of the world’s population did not have 

access to sewage treatment system to treat wastewater properly. Take China for example, in 

1980s, about 90% had no wastewater treatment systems (McNeill, 2000). It reveals that 

demand management has started earlier in the Western world where the economy is more 

developed compared with the rest of the world. And it has not covered the whole world yet.  

Compared with supply management system, demand management is more beneficial if it can 

be practiced properly. Demand management advocates controlling water consumption by 

reducing the amount of unnecessary use of water, and protecting the water supply sources by 

proper treatment of sewage before discharge to streams. What’s more, if water consumption 

can be effectively reduced, development of projects aiming at new virgin source can be at least 

postponed or become unnecessary (Drangert & Cronin, 2004). As a result, more water can be 

reserved for future use. 

 

3.3.3 Reuse management  

Future water consumption would experience a higher increase in small and medium sized 

cities compared to megacities, as the rate of population increase in megacities is getting close 

to its peaks (Biswas, 2010). Therefore, there is a great chance that in the future the demand for 

water in megacities may grow slower. However, even if the population growth rate could 

decline, the total number of people would increase. Therefore, even if the total demand for 

water is brought down to a lower level, the total volume consumed will still be rising 

(Drangert & Cronin, 2004). In order to guarantee the future water supply, a more sustainable 

system needs to be established, which addresses efficiency in water use, wastewater recycling 

and reuse. Reuse management is a management approach which might guarantee that water 

consumption and water supply match in a balanced way.  

According to Drangert and Cronin (2004), the reuse management approach aims at not mixing 

wastewater streams, but keeping them separated so that they can be easier to treat to an 

adequately high quality and reuse them in manufacturing useful products. The authors also 

mentioned that the introduction of wastewater treatment before discharging it into surface 

waters can be considered as the first step towards reuse management of water for 

environmental purposes. However, as it is mentioned in earlier parts, it is not a global 

phenomenon. Most of the developing countries are still struggling with the water supply 

management approach. 
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3.4  Brief background Information on Urban Water Management in Istanbul 

3.4.1  Historical development of water management in Istanbul 

Istanbul has always been sophisticated and has a very long history. (McNeill, 2000). The city 

has been called Byzantine and served as the Capital of the east Roman Empire (İSKİ, 2007). 

After the conquest of muslims, Istanbul was made the capital of the Ottoman Empire in 1453 

(Altınbılek, 2006). After the establishment of the Republic of Turkey in 1923, although 

Istanbul was no longer the capital, it remains the largest industrial, cultural and economic 

center of Turkey. And now it is a mega city with a population of over 13.2 million (TurkStat, 

2010). Because of its geopolitical significance, cultural and economic features, Istanbul has 

always attracted migrants. Unfortunately, Istanbul was not conveniently situated to obtain 

sufficient and clean drinking water. Therefore, water supply has been a problem for the rulers 

of Istanbul in all periods (İSKİ, 2007). For that reason, many new water systems and facilities 

have been constructed in each period of Istanbul’s history.  

With respect to water management organizations, Altınbılek (2006) outlined following the five 

phases of water management in Istanbul. a) Water supply systems before the Ottomans ------ 

before 1453. Groundwater sources, small springs and cisterns were used to meet the water 

requirements of the city. And four long transmission lines and many cisterns were built during 

the Roman Empire - b) Ottoman Period------ 1453 to late 1890s. After the Ottoman conquest 

in 1453, five new transmission lines, 94 fountains, 19 wells, 15 water tanks, 13 public Turkish 

baths were constructed in order to provide additional water supply in Istanbul. As a result, 

there were more than 1000 historical public fountains.  c) Water companies. Franchise to 

provide water was given to French water companies ------ 1869 to 1930s. Dersaadet Water 

Company was responsible for bringing water to the European side of the city, and Uskudar-

Kadikoy Water Company was responsible for the water supply on the Asian side of the city. 

During that period, water treatment plants, Elmalı-I Dam and distribution networks were built. 

d) Istanbul Water Administration ------ 1933 to 1980s. Istanbul Water Administration took 

over the responsibility for water supply in 1933. In 1954, the State Hydraulic Works (DSI) 

was founded, and was active in the construction of the Omerli Dam and water transmission 

lines.  e) Istanbul Water and Sewerage Administration (İSKİ) ------ 1981 to present.  

 

3.4.2 Istanbul Water and Sewerage Administration (İSKİ) 

Istanbul Water and Sewerage Administration (İSKİ) was founded in 1981 with the 

implementation of Law No.2560. It is a public corporation attached to Istanbul Metropolitan 

Municipality. When it was founded, the service area of İSKİ covered only the Istanbul 

Metropolitan Municipality. However, in 2005 the area was expanded to the whole Istanbul 

province with an area of 5342 km
2
. (İSKİ, 

http://www.iski.gov.tr/web/statik.aspx?KID=1000742). The responsibilities of İSKİ include 

planning, construction and operation of water supply, wastewater management, protection of 

water resources from pollution, and rehabilitation of water courses within the metropolitan 

area (Altınbılek, 2006). According to  İSKİ Annual Report 2009, the management of İSKİ is 

composed of four main bodies ------- the General Board, the Board of Management, 

Controllers and the General Directorate (İSKİ, 2010). İSKİ has undertaken some major water 

transmission and wastewater treatment projects. The Melen Project is one of the most 

important water transmission projects under construction, the second stage of which promises 

http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
http://www.iski.gov.tr/web/statik.aspx?KID=1000742
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Istanbul an extra 307million m
3
 of water supply per year in addition to 268 million m

3
 of 

water per year guaranteed by the first stage (İSKİ, 2010).  At present, some biological and 

advanced biological treatment plants have been constructed, and more have been planned.   

 

Chapter Four: Results 

 

4.1 Results achieved from secondary data collection 

4.1.1 Current situation of water management in Istanbul ----- supply oriented management   

Groundwater in Istanbul is not adequate due to the decreasing amount of precipitation. What’s 

more, the groundwater resource in Istanbul has been contaminated, mainly due to unplanned 

and illegal discharge of industrial wastewater. Therefore, surface water is serving as the major 

source of water. At present, about 95% of the water in Istanbul comes from surface water 

sources, and the rest is from ground water sources (İSKİ, 2010). However, an uneven 

distribution of water reservoirs in European and Asian side of Istanbul brings considerable 

inconvenience. In the latest report from İSKİ (2011) it is stated that “Contrary to the 

population distribution, potentially more water is available on the Asian side”(Fig. 1). With a 

distinctly higher population than the Asian side of the city, the European side depends on 

Terkos Lake, Alibeyköy Dam and Büyükçekmece Lake as major water sources (İSKİ, 

http://www.iski.gov.tr/Web/statik.aspx?KID=1000387). Due to the fact that Istanbul is one of 

the most distinguished settlements which are not near any major rivers or lakes, a strategy of 

transmitting water from distant water sources is used to supply water to the city (İSKİ, 2004). 

Therefore, water transmission projects aiming at procuring water from a further source is 

considered to be an important strategy. For instance, 126 million m
3
/year water is being 

transferred from the Asian side to the European side of the city through water transmission 

lines by 2006 (Altınbılek, 2006). However, the water supply system is facing challenges 

meeting the increasing demand of an ever growing population. 

Water demand and population followed an increasing trend in the past decade (Table 1). It is 

estimated that in 2040, water demand would be more than twice the amount of what it was in 

2010. Comparing the water consumption for different purposes, it can be easily concluded that 

household water consumption takes the largest share (Table 2). Therefore, if the water 

consumption for household use can be controlled, the growth rate of water demand can be 

much lower than at present. Accordingly, less water would need to be transported from afar. 

 

Table 1: Water demands in decades and prognoses for the coming decades 

Years Population(million) 
Total Annual Water 

Demand(million m
3
/year) 

1990 6.6 426 

1995 8.4 525 

http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
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http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
http://www.iski.gov.tr/Web/statik.aspx?KID=1000387
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2000 10.3 615 

2007 12.6 714 

2010 13.3 753 

2020 17.7 1066 

2030 20.9 1373 

2040 23.6 1723 

Source: Demir, 2011 

 

Table 2: Amount of water distributed in Istanbul by type of subscribers (2008) 

Sites which water is distributed Amount  of water distributed 

(million m3/ year) 

Governmental organizations  13.1 

Health organizations  9.3 

Schools 13.7 

Industrial establishments  8.9 

Commercial establishments 81.2 

households 399 

Parks, gardens, and WCs 1 

Religious institutions and charities 0 

Construction sites 3.6 

Other  4.5 

Total  534.3 

Source: Municipal Water Statistics Database (TurkStat) (n.d)  
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According to the interview with Mr. Mehmet Patan, water consumed in religious institutes 

such as mosques are not billed. That might explain why the amount of water distributed to 

religious institutions and charities is 0.  

 

 

Figure 1: Distribution of water and population in European and Asian side of Istanbul 

Source:Demir, 2011 

 

According to Demir (2011),  the distribution of water reservoirs on Asian and European side 

of Istanbul are not proportional to the population. And additional to that, he also mentioned 

that the annually available amount of water in Istanbul is 1353 million m
3
/year (Table 3,  

Demir, 2011). The estimated water demand of Istanbul will be 1373 million m
3
/year in 2030, 

and 1723 million m
3
/year in 2040 (Table 1) Therefore, the current water resources can only 

guarantee water supply for the next two decades. In order to cope with the increasing demand 

of water, large scale water transmission projects become the major strategy in dealing with 

possible water stress in Istanbul. The Great Melen Project and Yeşilçay Project are two big 

water transmission projects planned to meet the needs of Istanbul for water in the long 

run(Altınbılek, 2006). With an additional 307 million m
3
 /year water transmitted from Asian 

side to European side, the completion of the second stage of the Great Melen Project may 

guarantee the water supply for Istanbul till the year 2040. The consequences of water 

transmission from distant sources include the high cost of construction work and high 

consumption of power. 4% of the power generated in Istanbul is consumed by İSKİ (Demir, 

2011). And the water transmission projects are great contributors to that. Moreover, the 

imbalanced water demands between European and Asian side of the city made water 

transmission more costly. 

 

 

Table 3: Existing water resources 
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Name of the plants Put into operation Yeild 

Elmalı I & II Dams   1893-1950 15 

Terkos Dam 1883 142 

Alibeyköy Dam 1972 36 

Ömerli Dam 1972 220 

Darlık Dam 1989 97 

Büyükçekmece Dam 1989 100 

Yeşilvadi Regulator 1992 10 

Istrancalar (Düzdere, 

Kuzuludere, Büyükdere, 

Sultanbahçedere,Elmalıdere) 

1995-1997 75 

Şile Caison Wells / Keson 

Kuyuları 
1996 30 

Kazandere Dam 1997 100 

Sazlıdere Dam 1998 55 

Pabuçdere Dam 2000 60 

Yeşilçay Regulator 2004 145 

Melen 2007 258 

Total   1353 

   Source: Demir, 2011 

 

According to İSKİ (2010) , there are 6 major drinking water treatment plants in Istanbul. 

Among those treatment plants, Kağıthane and Ömerli treatment plants are composed of 

several small treatment plants (Table 4). From 1972 to 2006, drinking water treatment plants 

were built one by one to meet the increasing drinking water demand. 

 

Table 4: Drinking water treatment plants in Istanbul  
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                    Name of the plant  

     

       Year 

commissioned 

Explanation  Capacity 

(m
3
/day) 

 

 

 

Ömerli 

Orhaniye 1972 existing 300,000 

Orhaniye 1995 Cap. Inc. 200,000 

Muradiye 1995 new 320,000 

Osmaniye 1997 renewing 220,000 

Emirli 2001 new  500,000 

Ömerli total    1,540,000 

 

 

Kağıthane 

Çelebi 1972 existing 378,000 

Yıldırlm 

Beyazid 

1996 renewing 280,000 

Yıldırlm 

Beyazid 

1996 Cap. Inc. 70,000 

Kağıthane 

total  

   728,000 

B. Çekmece Büyükçekmece 1989 existing 400,000 

Elmalı Elmalı 1994 renewing 50,000 

İkitelli Fatih Sultan 

Mehmet 

1998 new 420,000 

II. Beyazid 2003 new 420,000 

İkitelli total    840,000 

Taşoluk Taşoluk 2006 new 50,000 

Other    67,600 

Total    3,675,600 

Source: Demir, 2011 

Cap. Inc.: Capacity increase  
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In İSKİ 2008-2012 Strategic Plan and 2008 Performance Programme (2007), there is no 

information related to controlling water demand in the coming years in selected goals for 

water supply for 2008-2012, except for  reducing illegal use to reduce water loss during the 

delivery of water (Table 5). Besides, challenges in water supply system in the future did not 

mention water consumption control by whatever means. 

 

Table 5: Selected strategic goal for production and delivery of clean water in Istanbul for 

2008- 2012 

  

1 Managing drinking water catchment areas in protecting-using  equilibrium, 

2 Taking into account minimum precipitation conditions, producing plans and projects to 

meet Istanbul’s drinking water requirement for 30 years 

3 Building drinking water lines, service buildings and water constructions which have 

project and developing unrefined water reserves, 

4 While continuing to use proper methods and chemicals for the health of people and 

environment, maintaining water quality standards (TS 266-April 2005), 

5 Managing effectively and efficiently transmission lines to ensure drinking water to 

Istanbul 24 hours a day 

Source: İSKİ 2008-2012 Strategic Plan and 2008 Performance Programme. (İSKİ,  2007). 

 

4.1.2 Current situation of wastewater management in Istanbul------- demand  management 

tariffs  

Since the establishment of the Republic of Turkey, many wastewater treatment plants have 

been built in Istanbul. If the sub-treatment plants belonging to some of the major wastewater 

treatment plants are counted, there will be all together 33 wastewater treatment plants Istanbul, 

and 19 of them are located on European side while 14 located in Asian side (Demir, 2011). 

According to İSKİ official website, besides the small scale wastewater treatment plants in 

villages, 14 major treatment plants are dealing with wastewater treatment in Istanbul city 

(İSKİ, http://www.iski.gov.tr/Web/statik.aspx?KID=1000440).Only 9% of daily wastewater 

was treated up till 1994, while this percentage had increased to 85% by 2008 due to expending 

of the old systems and building of new treatment plants (Arslan-Alaton et al., 2009).  Among 

the 14 treatment plants, three of which are advanced biological treatment plants, 2 are 

biological treatment plants, and the rest are primary treatment plants (İSKİ, 

http://www.iski.gov.tr/Web/statik.aspx?KID=1000440). The annual capacity of primary 

treatment plants takes around 83% of the total capacity of wastewater treatment plants in 

Istanbul. The ratios of annual capacity of biological treatment plants and advanced biological 

treatment plants are about 5% and 12% respectively (Demir et al., 2011). In 2007 the 

wastewater treatment system had the capacity to serve 90% of the population (İSKİ, 2007). Dr. 
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Ahmet Demir (2011) mentioned that the ratio of treated wastewater is expected to increase to 

98% with the treatment plants planned for the end of 2015, which can be considered to be a 

very impressive progress given the rapid increase of the population.   

In Istanbul, treated wastewater is usually discharged into the Bosphorus Strait. Altınbilek 

concluded from ecological modeling studies that primary treatment is sufficient for disposal 

into the Black Sea, while tertiary treatment is necessary for disposal into Marmara Sea (Eroglu, 

1998; Altınbılek, 2006). This is because Marmara Sea is almost surrounded by land, which 

makes it more closed compared to the Black Sea, and hence Marmara Sea is more vulnerable 

to pollution than the Black Sea. He also mentioned that 90% of the treated wastewater 

discharged to the lower layer of Marmara Sea flows along the Bosphorus Strait finally reaches 

the Black Sea. The reason is that the upper layer water of the Black Sea, which is less saline, 

flows into Marmara Sea through Bosphorus Strait, while more saline water of Mediterranean 

Sea flows to the Black Sea through the lower layer waters of Marmara Sea and Bosphorus 

Strait (Okus et al, 2008).  

According to Arslan-Alaton et al.(2009), the major problem of  the wastewater treatment 

system in Istanbul is lack of sufficient sludge treatment system. High cost is the main reason 

not installing sludge treatment system.Sludge from treatment plants in Istanbul is treated 

together with municipal solid wastes. The current practice of municipal solid-waste 

management is landfilling, composting,  and sources separation and recycling (Kanat, 2010). 

Although composting is being practised in the ICRP, the quantity of unprocessed waste is still 

high due to poor maintenance and operation. Thus landfilling remains the major solution to the 

solid-waste management in Istanbul. Therefore, most of the sludge form wastewater treatment 

plants goes directly to the two existing landfills on Asian and European side of Istanbul. 

 

4.1.3 Stakeholder perspectives in water and wastewater management -------long way towards 

reuse management  

Istanbul has been making great efforts to meet a growing population’s need for water. Costly 

water transmission projects have been planned and completed, and some of them are still 

under construction. Compared with the efforts made to provide water, much slower steps have 

been taken in wastewater treatment. For such a mega city still with a potentially continued 

population increase, a superior and more sustainable water management model needs to be 

established sooner or later. Reuse management, therefore, could be the best option for the 

water management system in Istanbul. However, according to the current state of water 

management in Istanbul, it seems that there is still a long way to go in order to establish a 

reuse management model. At present, only the wastewater treated in secondary and tertiary 

wastewater treatment plants are qualified for reuse purposes. Among the current existing 14 

major treatment plants, Paşaköy Advanced Biological Treatment Plant is the only treatment 

plant that is providing treated wastewater for reuse purposes. The second phase of Paşaköy 

advanced biological treatment plant is recycling 100,000 m3 water per day for irrigating 

gardens, parks and recreational areas (Demir, 2011).Wastewater reuse is not widely practised 

in Istanbul due to many reasons, such as not having much agricultural practices, and lack of 

adequate technology for wastewater treatment for reuse etc. However, increasing the 

awareness of stakeholders and managers could be a first step.  
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İSKİ conducted a survey in 2007 regarding the perspectives of  stakeholders towards water 

and wastewater management in Istanbul. The Survey results of internal and external 

stakeholders regarding the importance of different service areas of İSKİ has listed 8 areas 

altogether (Table 6). 10 internal stakeholders were involved in the survey: general decision-

making body (members of Istanbul Metropolitan Municipality Council), auditors, and 

executive committee etc. On the other hand, 19 external stakeholders were involved: Ministry 

of Environment and Forestry, General Directorate for State Hydraulic Works (DIS), and 

Universities etc.  However, recycling and reuse of wastewater has not been mentioned. It can 

be concluded from the table that, a majority of the stakeholders consider wastewater 

management to be very important. However, recycling and reuse of wastewater has not been 

even listed in the survey. What’s more, according to İSKİ’s selected strategic goal for 

management of wastewater and storm water for 2008 to 2012, wastewater recycling and reuse 

has not been mentioned at all (Table 7). Besides, nothing has been mentioned about sludge 

treatment which is very important in wastewater treatment processes. Therefore, somehow it 

can be understood that this strategic plan for 2008-2012 has not taken wastewater recycling 

and reuse into consideration. 

  

Table 6: Survey results of stakeholders regarding the importance of different water service 

areas 

Service Areas Internal 

Stakeholders 

External 

Stakeholders 

gathering, refining and removing the wastewater 160 167 

gathering and removing the stormwater 170 140 

protection and control of environment 145 100 

stream reclamation 120 113 

protection of water resources and water catchment 

areas 

105 90 

provision, treatment and dilivery of clean water 95 71 

customers services 50 55 

protection of historical water buildings 45 49 

Source: İSKİ, 2007 

 

Table 7: Selected strategic goal for management of wastewater and storm water for 2008-2012 
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1 Taking under control the water pollution, concluding every plans and projects 

related to wastewater infrastructure rapidly, effectively and appropriately for 

requirement to protect human health and natural environment 

2 Concluding every plan and project related to stormwater and stream reclamation 

infrastructure rapidly, effectively, and appropriately to prevent life and proerty 

losses and environment pollution stemming from floods and stream overflows and 

to gether stormwater and convey it into proper setting (e.g. sea, lake, stream) 

3 Building treatment plants in water catchment areas, sea discharge, collectors and 

water supply systems to prevent stream, sea and lake pollution 

4 Maintaining tunnels and collectors periodically to provide their flow precisely and 

ensuring these systems to be managed rapidly, efficiently and effectively 

     Source: İSKİ, 2007 

It seems that the managers are more concerned with the problem at hand, for example the 

increase of water demand,  but haven’t really perceived urban water management from a 

sustainability point of view. However, by applying a small amount of treated water from 

Paşaköy Advanced Biological Treatment Plant for irrigation purposes, a small first step has 

already made towards reuse management already, though it may take very long. 

 

4.2  Interviews of professionals regarding wastewater management and reuse in Istanbul  

The awareness and mindset of managers and professionals are considered to be very important 

in planning and implementing any project. Therefore, I have conducted interviews with Mr. 

Mehmet Patan and Prof. Ahmet Samsunlu, to get an idea about how they perceive the existing 

challenges in water and wastewater treatment systems in Istanbul. As is mentioned in Chapter 

Two, Prof. Ahmet Samsunlu is currently working in Environmental Engineering Department 

in Istanbul Technical University. He has always been active in wastewater management 

research. His ideas regarding wastewater management can represent many local researchers. 

On the other hand, another interviewee, Mr. Mehmet Patan, is the Strategic Planning and 

Performance Branch Manager in İSKİ. He belongs to the management group in the water 

sector in Istanbul, and has the chance to directly participate in water and wastewater 

management. Below, some information from the interviews is presented in a summary format 

along with an analysis of the answers. The complete interview answers can be found in 

Appendix 1.   

Regarding the challenges in wastewater management systems in Istanbul, Prof. Ahmet 

Samsunlu and Mr. Mehmet Patan have different views. Prof Samsunlu thinks that there are no 

serious challenges or problems in the wastewater treatment system in Istanbul, except for 

inadequate efforts in wastewater reuse. In contrast, Mr. Patan considers the quality of 

industrial wastewater illegally discharged to be the most serious problems at present. Yet he 

also expressed his confidence in the future management. It seems that Prof. Samsunlu is very 

concerned about wastewater reuse. He believes that the lack of facilities, and inadequate 

qualified wastewater treatment plants contribute most to the problem. What’s more, he holds 



31 

 

that the lack of mindset of managers can also be a great contributor to low reuse of treated 

wastewater. However, Mr. Patan thinks it difficult to store, separate and reuse stormwater in 

small communities due to the design of combined the pipe lines in small buildings. (See 

question 1 and 2 in Interview1, and question 1 and 2 in  Interview 2; Appendix 1) 

Both Prof. Samsunlu and Mr. Mehmet Patan are very optimistic about the future development 

of the wastewater management system in Istanbul. Prof. Samsunlu considers the international 

water related activities, and the strong will of Turkey to enter the EU to be driving forces that 

will lead to improved wastewater management in Istanbul. The willingness of Turkey to make 

an effort for meeting the EU water and wastewater management standard can contribute to that 

improvement according to Mr. Patan. (see both question 4 in interview1 and interview 2; 

Appendix 1) 

From the answers to other interview questions (Appendix 1), it can be understood that, Prof. 

Samsunlu is concerned about the mindsets of the mangers and decision makers in the water 

sectors when the existing challenges for wastewater reuse are discussed. However, Mr. Patan 

put more emphasis on the lack of facilities and inconvenience of constructing sewer systems. 

It seems that water loss in the water supply system and rate of wastewater treated to an 

acceptable quality for discharge are the issues of most concern in Istanbul water management 

at present. According to Mr. Patan, besides trying to reduce water loss in the water 

transmission system, water pricing and some campaigns for water saving are major strategies 

to control water consumption (Appendix 1, interview 2 question 3). However, it is recognized 

that pricing is not effective since there are many factors that can influence the price. The 

interview results suggest that although the value of wastewater reuse is recognized, it seems 

that realizing wastewater reuse in order to reduce the pressure on the water supply is not yet an 

urgent goal for Istanbul.   

   

4.3 A survey regarding the awareness of general pubic towards water issues in Istanbul  

A survey has been conducted in Bayrampaşa, Sarıyer, Sultangazi, Çembreli Taş, Emirgan city 

areas for about three weeks. Randomly selected residents of Istanbul were asked to complete 

questionnaires composed of 13 questions including some personal information. The questions 

are related with their knowledge of the water issues and conditions in Istanbul, their daily 

water use habits, and their attitude towards saving and recycling water. The following are 

main results from the survey. Through figures (Fig. 2 to Fig. 8, and Table 8 to Table 10) 

illustrate information about the awareness of the residents of water situation in Istanbul, saving 

water in daily life and reuse of grey water in the household. Brief explanation of the results is 

provided for each Figure.   

Generally speaking, compared with men, women were more willing to answer the questions 

for the survey. As was mentioned earlier, though we prepared more, we have got 208 

responses in the end for the survey, because many refused to cooperate. The number of 

females was higher than that of males in almost all age groups (Fig. 2). 
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Figure 2: Number of people involved in the survey by gender and different age groups 

 

Among all the participants, most of them know either nothing or only a little about water 

issues in Istanbul, especially women. Only a small group of people claimed that they know 

much or even everything about that (Fig. 3). 

 

 

Figure 3: How much knowledge about water issues the participants have  
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What’s more, compared with women, men clearly knew more about water issues in the city 

(Fig. 4). 

 

Figure 4: Participant’s knowledge about water issues by gender (percentage in gender groups) 

 

And among all the sources of knowledge, TV programs have played an important role in 

informing residents about water issues in the city and providing some knowledge about water 

resources (Fig. 5). 

 

Figure 5: Source of knowledge about water situation and water issues in Istanbul 

 

Question No.7 was designed to get an idea about how concerned people are about water 

supply and wastewater treatment in Istanbul (Appendix 2). The majority of the 206 

respondents were concerned about water conditions in Istanbul. Only around 17% of the 

people were not concerned at all (Fig.6). 
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Figure 6: How concerned the residents are about water supply and wastewater treatment in 

Istanbul 

 

However, very few people claimed that they have some relevant knowledge about water the 

conditions in Istanbul. Most of the people involved in the survey consider saving water in 

daily life is very important (Fig. 7). Only 3% of them have chosen the answer “I don’t think it 

is necessary at all, we have enough water to use in Istanbul” in the original text (Appendix 2). 

 

 

Figure 7: The importance of saving water in daily life 

 

Almost 90% of the participants claim that they are willing to practicing saving water in their 

daily lives. However, around 34% seldom put this into action (Table 8).  
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Table 8: Practice of saving water in daily life 

Do you keep saving water in mind 

when you use water at home and other 

places? 

number of people 
percentage 

of people 

A. No, I never think about that 3 1.4% 

B. I sometimes consider that, but never 

practiced in daily life 
18 8.6% 

C. Yes, I always keep it in mind, but 

seldom practice it. 
70 33.6% 

D. Yes, I always keep it in mind, and I 

always try not to waste water whenever I 

use it. 

117 56.3% 

 

People’s effort in water saving practices in daily life was mostly motivated by the idea that 

water as a natural resource is valuable and should not be wasted and the idea that water 

resources should also be conserved for future use in the city. (Fig. 8). 

 

 

Figure 8: Motivation of saving water in daily life 

Mr. Patan claimed that some water saving campaigns used to be organized by İSKİ, but now 

people organize such kind of activities themsleves, such as organizing lectures in schools and 

communities about saving water. However, more than 90% of the participant in the survey 

have never participated in such kind of activities (Table 9).  
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Table 9: Experience in participating campaigns or activities regarding water saving  

Have you ever organized or 

participated in any campaigns or 

activities regarding saving and using 

water wisely? 

 

number of people 
percentage 

of people 

A. No, I have never participated in such 

kind of activities. And I have never heard 

about it. 

116 57.1% 

B. No. I haven’t participated in such kind 

of activities. But I am willing to. 
76 37.4% 

C. Yes. I have participated in some such 

kind of activities. 
6 3% 

D. Yes, I have participated in many such 

kind of activities, and also contributed in 

organizing some of them. 

5 2.5% 

 

More than half of them have never heard about it.  Few people pratice on-site greywater reuse 

in the households (Table 10).  

 

Table 10: Practices of reusing grey water in households 

Have you ever tried reusing used water  

in the household? 
number of people 

percentage 

of people 

A. No, I have never done that. 110 53% 

B. No. I have never done that before, but 

I would like to try in the future 
27 13% 

C. Yes. I sometimes do that 58 28% 

D. Yes, I always reuse some used water 

in the house in order not to waste water  
13 6% 

 

I had the chance to talk to some of the participants after they completed the questionnaires. 

According to some people, the reason is that some of them considered used water filthy, and it 

is unnecessary to reuse it. However, some others think that reusing grey water is a good idea, 
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but they don’t know how they can practice it. Many people expressed their ideas about how to 

reuse household grey water. They use some of the used water from kitchen and laundry for 

watering their plants, washing their balcony and their yards, and flushing the toilet etc. 

However, some people also mentioned that in most of the new buildings, water pipes and 

sewerage pipes were enclosed. Therefore, it is not possible to collect grey water and reuse it 

for other purposes. 

 

4.4  Water related activities that Istanbul is involved in 

Important water related international activities have been organized in Istanbul, which can be 

considered as a great platform for Istanbul to welcome new information and ideas about water 

management.   

In March 2009, Istanbul hosted the 5
th

 World Water Forum. That international event has 

gathered 33,058 participants from 192 countries. What is more important than the size of the 

conference is that a large number of proposals, commitments and initiatives presented during 

the event made this forum an unprecedented water event throughout the world. Among many 

different thematic discussions, the importance of data collection, data exchange and 

technology know-how transfer were raised in many regional sessions (Erzi, 2010). At the 5
th

 

World Water Forum, the Ministers and Heads of Delegations have shared view on 22 different 

aspects as listed in the Istanbul Ministerial Statement. According to that statement, among 

those 22 aspects, the Minister and Head of Delegations have expressed their determination to 

improve water demand management, especially in promoting efficiency of water use for 

agriculture (WWC, 2009). The need to invest in desalination and wastewater treatment for 

reuse and provide technological support and know-how to water-short areas are also 

considered by the Ministers and Head of Delegations (WWC, 2009). What’s more, it is also 

stated in Istanbul Ministerial Statement that efforts are to be made to enhance scientific 

research, education, and technologies in the field of water utilization towards sustainable use, 

and to promote international cooperation in the development, and dissemination of 

technologies, practices and processes in water issues (WWC, 2009).  

According to WWC (2009), many key messages from Europe have been delivered in the 5
th

 

World Water Forum. Those messages include the following: 

“Incentives for more efficient and sustainable use of water resources: Part of the answer lies in 

raising public awareness ---- people need to understand why and how they should 

contribute; …… 

Better information to support decision-making at all levels ---- from the policy maker to the 

person turning on the kitchen tap. Water research and data needs to be accessible, 

understandable and relevant to the needs and concern of its users. 

Awareness-raising campaigns such as the International Year of Sanitation can unite people 

behind common goals and provide momentum for actions.” (WWC, 2009, p83) 

In “Water for a Sustainable Europe ---- Our Vision for 2030” (WWC, 2009, p.83), the 

following have been mentioned in European Regional Process: 

“We have jointly achieved a culture where water resources are not wasted, spoiled or overused. 

We have actively pushed a paradigm shift from supply driven water management to an 
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integrated supply and demand driven approach as well as from an end of pipe to a preventive 

approach. … … 

We have achieved a change of mindset, attitude and practices through raising water awareness 

and the application of appropriate instruments and incentives. Proven sustainable water 

practices, pricing and charging policies, transparency about water footprints of individual, 

industrial, agricultural and local authorities’ practices and of products have been useful 

instruments in achieving a modern water efficient society.” (WWC, 2009, p.84) 

Turkey is making significant effort to keep up with European Standards in almost all aspects 

including water management in both perspectives and practices. Therefore, with the 

inspiration of the World Water Forum, the 1
st
 and the 2

nd 
Istanbul International Water Forums 

has been held. The 1
st
 Istanbul International Water Forum was held in February 2009. And it 

was a preparatory meeting for the 5
th

 World Water Forum. However, the 2
nd

 Istanbul 

International Water Forum has provided a platform for bringing together local experts, 

stakeholders and international organizations to discuss on and bring solutions to addressed 

regional water problems. The thematic content of the 2
nd

 Istanbul International Water Forum 

were collected through regional meeting which had been held prior to the Forum. Besides, 

thematic discussions have been performed focusing on six main themes. What’s more, a 

number of side events have been organized by both national and international organizations. 

Fortunately, I have got the chance to attend most of the events in the forum including many 

thematic sessions that focused on IWRM, wastewater management, and water issues and case 

studies in Turkey.  Professionals, experts and stakeholders have enjoyed the open and direct 

discussion on water problems in and around Turkey. Different perspectives and practices have 

been discussed.  

All those international activities that happened in Istanbul, somehow suggest that by emerging 

into an international environment and placing itself onto an international platform, Istanbul is 

trying its very best to prepare itself for a more sustainable future regarding water management. 

That can be interpreted as a positive signal that Istanbul is getting ready to face and deal with 

various challenges in its current water management system and possible future water problems.  

 

                             Chapter Five: Discussion 

 

5.1 Challenges that Istanbul is facing regarding wastewater management from a 

sustainability perspective  

Most of the places in the world, especially the rapidly growing megacities in developing 

countries, are facing various problems and challenges regarding urban water management, for 

example, the increasing demand for drinking water and the rising amount of produced 

wastewater. Istanbul as one of the biggest cities in the world has been coping with water 

supply for ever increasing number of people. However, at the same time, proper wastewater 

treatment is becoming more and more crucial when environmental pollution and demand of 

future water supply is considered. In this section, major problems in the wastewater treatment 

system in Istanbul were discussed from three different aspects ------ the need to promote 

infrastructure in wastewater treatment system; mindset of managers and professionals; 

awareness and role of general public. In addition, possible opportunities for Istanbul to 
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achieve a sustainable water management model by improving its wastewater treatment system, 

was also discussed.  

 

5.1.1 Quality of wastewater in Istanbul for discharge  

The current practice of wastewater treatment in Istanbul is to discharge the wastewater into 

Marmara Sea and Black Sea. As is mentioned earlier in the paper, Marmara Sea, compared 

with the Black Sea, is a more closed water body, higher quality of water is needed to be 

discharged there. The Master Plan prepared by Istanbul Master Plan Consortium requires 

preliminary treatment of wastewater to be discharged to the Black Sea, and secondary 

biological treatment of wastewater to be discharged to Marmara Sea (Okus. E et al., 2008). 

However, the estimated growth in water demand and water consumption in the future would 

lead to an increase of wastewater discharge, which may make the water diffusion through the 

exchange of water flows take a longer course. According to Okus E. et al.(2008) only the 

treated wastewater from Paşaköy Advanced Biological Treatment Plant is discharged into the 

upper level of Black Sea. But the treated wastewaters from other treatment plants are 

discharged into either the lower level of Bosphorus or lower level of Marmara Sea. Due to the 

fact that most of the other treatment plants in Istanbul are primary treatment plants, more 

preliminarily treated wastewater would be injected into Marmara Sea and Bosphorus Strait. 

Although the lower level waters in Marmara Sea would finally find their way to the Black Sea, 

the increase in the wastewater flows may increase the chance of causing environmental 

problems. Therefore, too many primary treatment plants cannot really guarantee an 

environmentally sustainable way of wastewater discharge. The existing primary treatment 

plants in Istanbul should be promoted to secondary or tertiary biological treatment plants. 

Only by doing that, can the environmental concerns of improper discharge be eliminated in the 

long run.   

 

5.1.2 Reuse potential of wastewater in groundwater recharge and urban agriculture in Istanbul 

Two most common ways of reusing treated wastewater are recharging groundwater and using 

it for irrigation purposes. According to Arslan-Alaton et al.(2009) the groundwater in Istanbul 

has been contaminated, which makes groundwater recharge by constructing wetlands in urban 

areas not very interesting. Besides, the increase of population makes the city too crowded to 

guarantee enough space for the natural system to take its own course of reclaiming 

contaminated water. Therefore, it is not feasible to recharge groundwater by constructing 

wetlands in the metropolitan area in Istanbul with treated wastewater. However for not densely 

populated small settlements outskirt the city, constructed wetlands can be considered very 

good alternatives to treat domestic, agricultural and industrial wastewaters compared to 

traditional small wastewater treatment systems. In addition, wetlands are low-cost and 

sustainable systems, especially for those residential areas without a proper wastewater 

treatment system. Three wetland treatment plants for a three-year pilot study were constructed 

in 2002 near Paşaköy Advanced Biological Treatment Plant (Ayaz S. Ç.,2008). The quality of 

the effluent after tertiary treatment was similar to the quality of wastewater from small 

settlements near Ömerli Dam, where there was no proper wastewater treatment system by then. 

The study results showed that the constructed wetlands performed efficient removal of SS, 

BOD5, COD and coliform, which is a good potential for treating wastewaters from small 
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settlements outskirt the urban centers. Therefore, with efficient and sufficient tertiary 

treatment systems, discharging treated wastewater to the outskirt of Istanbul to build wetlands 

that help ground water recharge can be considered a feasible option to mitigate the possible 

water shortage in Istanbul in the future. 

Istanbul is a highly industrialized city in Turkey. Most of the industries in Turkey are located 

in Istanbul. Agricultural practices in Istanbul on the other hand,  has been shirking since 1980s, 

due to the rapid urbanization with a massive population growth ---- between 200, 000 and 500, 

000 per year (Kaldjian, 2004). Currently existing agricultural practices are some bostans 

(vegetable gardens) in the outskirt city, and gardens in the parks and streets in the urban 

centers. Therefore, compared with the total amount of treated wastewater,  the amount of 

reclaimed water needed for irrigation is extremely less. Therefore, although treated wastewater 

used for irrigation purposes can contribute to the goal of saving water, the contribution, 

however,  is very limited in the case of Istanbul. In addition, at present, only the treated 

wastewater from Pasaköy Advanced Biological Treatment Plant is used for irrigation purposes. 

Nitrogen and phosphorus in treated wastewater from tertiary treatment are greatly reduced. 

Since nitrogen and phosphorus are necessary nutrients for plants to grow, treated wastewater 

from advanced biological wastewater treatment plants cannot be considered first-class 

irrigation water as it is claimed so by İSKİ. Therefore, urban irrigation does not serve as the 

best option for treated wastewater reuse in Istanbul. Other alternatives to reuse treated 

wastewater for irrigation for the purpose of reducing the demand for fresh water in Istanbul 

need to be further explored and discussed.  

 

5.1.3 Sewer systems for  the purpose of  grey water reuse 

The design of sewer system plays very important role in wastewater treatment system. Poorly 

designed sewer systems may cause many problems for wastewater management, for example, 

increasing the cost and reducing the chance of future reuse options. In Istanbul, stormwater 

and wastewater sewers are separated in most places. However, some of them are still 

combined in the old city districts, where construction can be very difficult due to the fact that 

designs of the old buildings haven’t considered separate pipes for stormwater and sewers. On 

the other hand, greywater is easier to treat and reuse than other wastewaters from wastewater 

treatment plants. Greywater in this paper refers to all domestic indoor wastewater generated 

from kitchen sink, dishwasher, wash basin, shower and bathtub, laundry machine, scrubbing 

water etc. And it is distinctly different from wastewater produce from the toilet, which is 

called black water. Separation of greywater from other wastewaters can also contribute greatly 

to carrying out possible wastewater reuse practices. Greywater reuse can reduce the necessity 

for fresh water, so that ease the pressure on water supply. For example, Ramsdale believes that 

greywater reuse could reduce about 20 to 30% of Australia’s domestic water demand 

(Ramsdale, 1995).  

Mr. Patan also mentioned in the interview (Appendix 1),  that in most places storm water and 

wastewater sewers are separated, which have obviously decreased the pressure on wastewater 

treatment plants. However, the fact that greywater can be a valuable resource if properly 

handled has not been of much interest in Istanbul. According to Mr. Patan, designing of 

buildings is undertaken by private companies, which brings much inconvenience in 

constructing separate sewer pipes for greywater. Besides, in Istanbul, especially the densely 
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populated areas, many buildings have very old structures, which implies that reconstruction of 

pipe lines could be very difficult besides being extremely costly. Therefore, collecting and 

treating greywater for reuse purposes may be a very ambitious job for this mega city even in a 

distant future (Appendix 1).    

However, it can be extremely helpful to realize the reuse value of greywater by careful and 

innovative planning for construction of sewer systems. Though it can be tough, there is still 

some possibility to accomplish it. Household consumption takes the largest share in water 

consumption in Istanbul, which means considerable amount of greywater is produced. Besides, 

as the survey conducted for this paper suggested, most respondents  know the value of water. 

And they show very positive attitude towards saving water in daily life. And some of them 

even practice greywater on-site reuse in their households. If the survey reflects the actual 

attitude of people in Istanbul, then it can be understood that public acceptance is not a problem 

for practicing greywater reuse in the city. Proper treatment and reuse of grey water can very 

much reduce the pressure of increasing water demand, and thus the cost of water transmission. 

That can make a good contribution to building a sustainable water management system in the 

city.  

 

5.1.4 Mindset of managers and professionals 

As is mentioned in Chapter Three, to achieve a sustainable water management system requires 

a consensus in mindset of managers and other stakeholders, the managers and planners in the 

water sectors play a direct role in designing and developing water management system in 

Istanbul. Therefore, their perspectives and visions have significant influence on the outcome 

of the water management system.  

As it is mentioned in the results of the survey conducted for İSKİ 2008-2012 Strategic Plan 

and 2008 Performance Programme, among all those listed water service areas and strategic 

goals, there is nowhere to find anything about wastewater recycling and reuse(Table 6 &7). 

The survey was designed and conducted by İSKİ, a major actor in the whole water 

management system in Istanbul. It can be understood from the results that the stakeholders 

consider wastewater treatment important. However, at least by that time, recycling and reuse 

of wastewater is of no concern at all. It is even more obvious that in the strategic goals for 

2008-2012, nothing was planned about wastewater recycling and reuse. What’s more, sludge 

treatment was not included either. Sludge from treatment plants in Istanbul is treated together 

with municipal solid wastes. The current practice of sludge treatment form the plants is 

sending it to landfills. Due to lack of sufficient facilities to treat sludge to reach a satisfying 

quality in wastewater treatment plants, there exists high possibility of environmental problems 

caused by landfill of sludge such as soil and groundwater contamination. At the same time, it 

can cause waste of resources such as nutrients,  because sludge if properly treated can be used 

as a fertilizer. Therefore, it can be assumed that the managers were more intended to pay 

attention to the problems at hand, such as reducing water loss in water transmission systems 

and reducing  illegal use of water,  rather than a long-term sustainable approach.  

The two interviews (Appendix 1) also throws some light on the perceptions of professionals 

and managers towards wastewater treatment system from a sustainability point of view.  Prof. 

Samsunlu has also mentioned in the interview that many people did not quite realize the value 

of wastewater. He believed that between 1980 and 1990 there were all kinds of problems 
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regarding wastewater treatment in Istanbul, however, there was no serious problem concerning 

technological and financial aspects in wastewater management at present. However, after 

1990s till present, no serious steps have been taken in wastewater recycling and reuse. The 

possible reason for that may be as Pro. Samsunlu stated, that lack of a foreseeing and 

preventive mindset in managers and major stakeholders. That can be a very important problem 

and challenge when sustainability is addressed in urban water management in Istanbul. Mr. 

Patan mentioned about the percentage of treated wastewater and potential pollution from 

illegally discharged industrial wastewater when sustainability in water management was asked. 

However, he did not mentioned anything about the current low reuse rate and limited practices. 

It suggests that there may be a good chance that people who are actively involved in planning 

and managing urban water management system in Istanbul do not really see the ultimate goal 

of establishing reuse management in the future.  

Besides the mindset of the managers and stakeholders, professional knowledge and 

competence of working staff may also be very helpful in bringing out new ideas and 

maintaining the water management system more efficiently. According to İSKİ (2010), the 

total number of people employed by İSKİ by the end of 2009 was 7706.  And 33% of them 

possess primary school education, 38% with secondary school, 9% with two-year university 

degree, 18% having first degree,  2% with master’s degree, and only 0.06% possessing 

doctorate degree. It suggests that about 80% of the employees keep lower than normal 

university degrees, which may be a great disadvantage for İSKİ regarding development of 

research programs, seeking and promoting international cooperation. Therefore, more 

professional trainings, and more efforts for cooperation with other professional institutes that 

are working with water related researches and education could be very helpful.  

 

5.1.5 Awareness and role of general public 

“Dublin Declaration laid down four basic principles. One of them is: water development and 

management should be based on a participatory approach, involving users, planners and 

policy-makers at all levels.” (FAO, 1994; Bilen, 2009). As WWC (2009) mentioned earlier in 

Global Water Framework, raising public awareness of sustainability in water consumption is 

important in the whole picture of building a sustainable water management system. As general 

public are the majority of water consumers, especially in Istanbul,  their awareness of using 

water wisely and their daily water use habits may make significant contribution to developing 

a sustainable water management system. Table 2 in Chapter Five shows that water demand of 

households apparently takes the largest share among others such as governmental 

organizations, health organizations and industrial establishments etc. Thus it can be easily 

assumed that by influencing and raising the awareness of general public regarding saving 

water and using water resources wisely, there could be a good chance that water consumption 

be reduced effectively. Drangert and Cronin (2004) believe that reducing water consumption 

is the leading principle in demand management. They also think that the awareness of 

households can play positive role in urban water management, and at the same time be an 

integral part in it (Drangert and Cronin 2004).  

Therefore, it is worthwhile to study the water use habits of the residents, and their perspectives 

towards saving water in daily life and reuse of domestic wastewater. More and thorough 

investigations need to be carried out, which can be very helpful to managers in the water 
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sectors to make informed decisions regarding planning water supply and wastewater treatment 

projects. During the survey that was conducted for this paper, many respondents expressed 

their willingness to do their part in saving water resources. However, most of them had also 

revealed that they had seldom tried saving water or practicing greywater resue in the 

households. The reason is that some people considered the used water filthy. Moreover, they 

didn’t feel the need to reuse it as they thought that there was enough clean water to use. It 

actually suggests that although some residents understand that water as a resource is important 

and should not be wasted, they don’t really think that in Istanbul water supply is a problem or 

will be a problem in the future. Among those people, a few said that they wanted to practise 

on-site reuse of some greywater in the households, but they do not know the ways to realize 

the practices. Compared with improving and constructing infrastructures, raising the 

awareness of people and gradually leading them to change their habits of using water are 

tougher tasks. However, once achieved, it can be the most rewarding work, as shaping a 

society towards a sustainable direction is not an easy job without the support of public 

awareness and acceptance.    

 

5.2 Opportunities that Istanbul is exposed to regarding wastewater management when 

sustainability is regarded  

5.2.1 Alternatives to better improve water management from a supply-demand-reuse 

perspective 

Water and wastewater management systems need to be flexible in cities like Istanbul in order 

to cope with the uncontrolled urbanization. As the city is still growing, new systems need to 

be built and old systems need to be promoted. Therefore, with all the experiences of the water 

and wastewater system so far, designing of the new systems should be innovative and 

sustainable. It can be a good direction to go that stormwater, greywater and all other 

wastewater sewers are separated and properly treated. Thus the reuse value of greywater can 

be realized in the new areas. Already existing systems in old districts may take slower steps in 

sewer separation. However, by promoting the existing wastewater treatment infrastructures, 

higher quality could be achieved in treated wastewater. Then, reuse of the high quality 

reclaimed water can be easier. As mentioned above, there is limited potential of reusing 

reclaimed water for agriculture. However, as Istanbul is highly industrialized, treated 

wastewater may found its value again in some of the industries, such as car wash, and carpet 

wash industries. And many others can also be explored. That will definitely be a great step to 

take for Istanbul to prepare itself for reuse management in the future.  

However, currently, reducing water consumption by various means is a crucial challenge. 

Increasing population itself can pose a big problem. At present, the main strategy of 

controlling water consumption in Istanbul is pricing, reducing water loss during the 

transmission and illegal use of water. However, other alternatives such as, introducing water 

saving devices, and sustainable water using habits which can be helpful to consume less water,  

should also be considered to be put into practice, so that a demand management can be fully 

achieved and enhanced.  

As it is stated by UN in Our Common Future, Sustainable development is defined as 

“development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs” (UN, 1987, p42). Therefore, in order to follow the 
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pattern of sustainable development, a long-term planning horizon needs to be adopted. A 

demand management should absolutely take the place of supply management, when water 

management models are considered. Compared with supply management, demand 

management implies that instead of making all the effort in increasing water supply by all 

means, it could be wiser to control the demand at the same time. In addition to that, proper 

treatment of wastewater can also be very important in terms of protecting water resources 

being polluted. In the case of Istanbul, since nothing serious has been done to control and 

restrain water consumption in the society, we can say that Istanbul is currently practicing 

supply management combined with sufficient wastewater treatment systems. However, its 

effort in expanding and improving wastewater management system is preparing Istanbul with 

an easier way towards demand management and reuse management style in the future. 

However, there is still much room to improve and further enhance the current water and 

wastewater management in the city. 

Istanbul is one of the biggest cities in Europe when the size of population is considered, and 

still has a great potential to grow bigger. Therefore, the coordination between water supply 

and water demand can be very important yet challenging. Growing consumption of water 

results in an inevitable increase of wastewater produced. Proper treatment of wastewater can 

reduce the pressure and threats that the ever increasing wastewater brings with it. Therefore, 

improving the current water management model with addressing more efficient and expended 

wastewater treatment system is becoming crucial. The currently practiced demand 

management model should be further enhanced. Meanwhile, preparing a long-term plan for 

establishing a reuse management model to achieve a sustainable water management in Istanbul 

can also be of great importance. 

 

5.2.2 Positive factors for further improvement of urban water management systems in Istanbul 

It is not an easy task to achieve sustainable water management system by developing the 

current management system and aiming at reuse management to be the final goal. There can 

be a lot of challenges to face and problems to deal with. On the other hand, there are also 

positive factors and opportunities for Istanbul to achieve a further development of its urban 

water management system by improving its current wastewater treatment practices.  

Turkey intends to be a member of EU, which means Turkey has to be prepared to adapt EU 

laws, policies, and standards regarding every aspect, including water management. Efforts of 

Turkey to achieve the goal to be an EU member can be a great motivation rather than a 

pressure. And that may encourage Turkey to seek for more international cooperation and 

create better national and international platforms to exchange ideas and information about 

water management. Therefore, superior wastewater management technologies and 

management models may be introduced. As Istanbul is the most dynamic city in Turkey in 

almost all aspects, there will be good chances for Istanbul to be exposed to the latest 

information, technology and international cooperation. The hosting of 5
th

 World Water Forum 

and holding the 1
st
 and 2

nd
 Istanbul International Water Forum are very good examples 

themselves.  

Besides, mega cities like Istanbul are usually the center of knowledge, technology and finance; 

hence, there are more positive elements for changes, explorations and development. As Prof. 

Samsunlu has mentioned, the government encourages municipalities, especially industries to 
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build sludge digester and reuse sludge for energy (Interview 1; Appendix 1). Industries that 

managed to do that will get financial sponsor for that. It revealed that the government is quite 

positive about improving the current wastewater treatment system and make it more 

sustainable. Therefore, it can be assumed that if a proper proposal is made for wastewater 

reuse, the government will try its best to support and implement it.  

In addition, the willingness of people to build a sustainable water management system by 

reducing water consumption and practicing reuse of greywater is also a positive factor 

regarding improving wastewater treatment system in Istanbul. As the survey results in Chapter 

Five revealed, especially in Figure 7 and Figure 11, over 80 % of the people considered saving 

water important and nearly 50% people were willing to keep saving water in their mind. And 

some of they had the experience of greywater on-site reuse in the household. It can be 

understood that people are quite motivated to cope with sustainable way of water management 

by improving their individual habits of handling water. Reuse of wastewater can be easily 

accepted and supported by general public. Those can also be considered a positive element for 

promoting current wastewater treatment system in Istanbul. 

 

 

 

Chapter Six: Conclusion 

 

Due to the inevitable trend of urbanization, Istanbul has growing population size, which poses 

many problems regarding water issues. Population increase raises the demand for water. 

Along with the increase of water consumption, the amount of wastewater produced keeps 

rising, which have caused serious environmental problems. Costly water transmission projects 

have been performed. At the same time, wastewater treatment system has been expanded by 

constructing more wastewater treatment plants. However, according to İSKİ (2011), the water 

demand of the city can be guaranteed until 2040 with the current water transmission projects 

when they are completed. From a sustainability point of view, 30 years are not long enough to 

be called distant future. And what would happen after 2040 can cause some headache if it is 

not considered now. Controlling water consumption and practicing wastewater recycling and 

reuse would be a good choice to reduce the pressure on future water supply and meanwhile 

avoid environmental concerns caused by undesirable discharges. As demand management 

requires control of water consumption instead of exploring virgin sources of water, it would be 

very beneficial for Istanbul to establish demand management model in no time. 

However, based on the definition of the three stages of urban water management mentioned by 

Drangert and Cronin (2004), Istanbul is still at supply management stage, mainly due to lack 

of measures to control water consumption. Reuse management is the final destination to go for 

urban water management in many societies when sustainability is considered. Currently, 

Istanbul needs to make much effort to fully establish and enhance demand management model. 

However, there is still a very long way to go before it is possible to see the shape of reuse 

management model regarding water management. Nevertheless, the preparation work needs to 

be started in no time. Therefore, innovative strategies need to be applied. Water saving devices 

and campaigns need to be planned and practiced. However, there are many challenges and 
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problems in the current wastewater treatment system in Istanbul when wastewater reuse is 

considered. Firstly, lack of infrastructure and facilities. Presently, there are 14 major 

wastewater treatment plants existing in Istanbul. However, most of them are primary 

wastewater treatment plants. The capacity of secondary and tertiary treatment plants take only 

12% of the total capacity of wastewater treatment plants in Istanbul. However, among those 

secondary and tertiary treatment plants, only a small part of the treated wastewater from 

Paşaköy Advanced Biological Treatment Plant is used for  irrigating gardens and parks in the 

city. However, wastewater reuse do not have a great potential in the case of Istanbul, due to 

the fact that urban agriculture has a scant space since 1980s (Kaldjian, 2004).. Therefore, 

wastewater reuse for other purposes need to be further explored and studied. Secondly, the 

perspectives of the managers, stakeholders and decision makers do not seem to be very active 

in this approach. Wastewater reuse does not seem to be an important service area of İSKİ at 

present. According to the interviews of professionals, the value of reclaimed wastewater is not 

fully realized by the managers and stakeholders in Istanbul yet. That could be a very big 

obstacle for improving and promoting wastewater recycling and reuse rate in Istanbul. Thirdly, 

the awareness and role of general public in building a water saving society are not stimulated 

and not yet been encouraged. Residents are concerned about limited water resource in Istanbul, 

and willing to adopt water saving and grey water reuse practices in households. However, they 

do not possess any knowledge regarding greywater on-site reuse. Thus education on water 

related knowledge and organization of water related campaigns and activities among citizens 

can be very helpful.   

Despite of those challenges and problems, there are also positive factors and opportunities for 

Istanbul to achieve a more sustainable water management system in the future by further 

improving its wastewater treatment system. International water related activities have been 

performed. Therefore an international platform for information exchange and professional 

discussion on water issues are created. It is very beneficial for Istanbul to get to know and 

understand different perspectives from all over the world on sustainable water management. In 

addition, Turkish government encourages sustainable practices of wastewater treatment, such 

as providing financial support to industries that build their sludge digesters. It reflects the will 

and effort of the government to encourage sustainable wastewater treatment practices, which 

could be a very positive social and economical support. What’s more, because Istanbul is the 

economic, financial and cultural center of Turkey, it is much easier to get access to talents, 

support of knowledge and research institutes, financial support, and other necessary resources 

to establish a sustainable water management system by promoting wastewater management in 

Istanbul. According to all those above factors, we hope Istanbul can make significant progress 

in wastewater management in the future, and finally achieve a stable demand management 

model, and at the same time can be well prepared for establishing a reuse management modal 

soon someday. 
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Appendix 1 

 

Interview1  

Mr. Ahmet Samsunlu:                                      June 7, 2001 Istanbul Technical University                               

 

Interview1 question1: Although Istanbul is already making great efforts in urban water 

management, are there any serious problems and challenges existing in wastewater 

management system currently? 

Prof. Ahmet Samsunlu: Between 1980and 1990, there are all kinds of problems regarding 

wastewater treatment system in Istanbul. However, after the establishment of İSKİ， many 

treatment plants have been built. And presently there is no serious problem or challenge 

regarding financial and technological aspects in wastewater treatment in the city, wastewater 

reuse is not very well practiced though. 

Interview1 question2: How much is the potential for reuse of treated wastewater in Istanbul? 

Has it been practiced yet? What is the reason for that? 

Prof. Ahmet Samsunlu: Only the treated wastewater from biological treatment plants and 

advanced treatment plants can be reused. In Istanbul’s case, treated wastewater from 

advanced biological treatment plants have the potential to be reused. However, reuse of 

wastewater has not been really practiced in Istanbul. It is mostly because of lack of facilities, 

which means lack of qualified secondary and advanced treatment plants. What’s more, people 

do not realize the value of wastewater quite much. Lack of mindset of managers and general 

public for reuse of wastewater can also contribute much to the current extremely low reuse 

rate. Residents do not have any knowledge about how they can reuse wastewater, and they 

also don’t think it is necessary. 

Interview1 question3: Is there a possibility in Istanbul for reusing sludge for energy 

production? 

Prof. Ahmet Samsunlu: In most of the treatment plants, anaerobic process is used. Therefore, 

the sludge is reduced to the minimum. Currently in Istanbul, only Ataköy treatment pant has a 

sludge digester. Thus the sludge from there can be reused.  However, most of the sludge is 

send to be used for landfilling together with municipal solid waste in the city. Only very 

dangerous wastes are incinerated. Landfilling is the main strategy for municipal solid waste 

treatment, and there is almost no real incineration center now. However, government 

encourages municipalities, especially industries to build sludge digester and reuse sludge for 

energy. Industries that managed to do that will get financial sponsor for that. It is a great 

encouragement. 

Interview1 question 4: Is there any opportunities or chances for Istanbul to perform better in 

wastewater treatment in the future? 

Prof. Ahmet Samsunlu: Yes. We are optimistic about the future improvement. The government 

and other relevant groups are working hard for that. The Holding of 5
th

 World Water Forum, 

1
st
 and 2

nd
 Istanbul International Water Forum can be seen as good proofs of that Istanbul is 

taking water issues seriously, and seeking international platform for exchange of information 
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and ideas. Istanbul is trying its best to catch up with EU standards for water quality. 

Therefore, EU standard is a challenge meanwhile a strong motivation for improvement. Our 

target for the future is to make Istanbul a water center in Europe and central Asia.  

 

Interview2 

Mr. Mehmet Patan:                                                                                June 13, 2011 İSKİ                          

 

Interview2 question 1: What do you think can be the possible challenges in wastewater 

treatment system in Istanbul when sustainability is considered? 

Mr. Mehmet Patan: Currently, illegal discharge of industrial wastewater that does not meet 

the national standard for wastewater discharge can be a headache.  Now we have 90% of the 

wastewater treated in wastewater treatment systems. And personally, I think a new target is to 

reach 99% even 100% treatment of wastewater in Istanbul province can be a new challenge. 

New treatment plants are being built, and several others shall be built in the future. 

Interview2 question 2: What is the current situation of wastewater reuse in Istanbul? 

Mr. Mehmet Patan: Over 90% of the storm water and wastewater are separated and treated in 

Istanbul. But strictly speaking, reuse of wastewater is not practiced in Istanbul yet. There are 

many reasons for that. For instance, we are lack of necessary facilities and technologies, 

without which quality of treated wastewater in the treatment plants cannot reach the standard 

that is safe for application. We possess the required capacity but the work on the network is 

still ongoing. And separation of pipes in residential buildings could be helpful for collecting 

storm water and roof-harvested rain water, which may thus be very helpful for sorting, 

treating and reusing those water sources. However, designing the buildings is undertaken by 

private construction companies, which made building separate systems quite difficult. It is an 

obligation for buildings larger than 1000 m2, according to the new Zoning Regulation. 

Interview2 question 3: Great efforts have been made to transmit water from farther sources to 

meet the water demand of the city. However, has there anything been done about controlling 

water consumption instead? 

Mr. Mehmet Patan: Yes, we are trying our best to supply the city with adequate water through 

various means. Large-scale water transmission projects have been launched. But we also 

balance water consumption by water pricing to some extent. However, water price by itself is 

determined by many factors including inflation. Therefore, it is not easy to control. We have 

tried other alternatives also. For example, we used to organize some campaigns with the 

theme of saving water. But now we don’t do it anymore. Campaigns of such kind are 

sometimes done by some other organizations like NGOs, sometimes by residents themselves. 

Interview2  question 4: Is there any opportunities or change for istanbul to perform better in 

wastewater treatment in the future? 

Mr. Mehmet Patan: We are very optimistic about the future. We believe that by our efforts in 

improving facilities, technologies, we will manage to improve the quality of wastewater 

discharged to the sea. And make the sea water safe to swim in. Our target for wastewater 

treatment in the future is to achieve 99% capacity in 5 years.   
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Interview2 question 5: According to some publications, significant amount of water loss exists 

in water supply system in Istanbul. What measures have been taken to guarantee the efficiency 

of water supply? 

Mr. Mehmet Patan: Unaccounted for water has always been a problem in water supply system 

in Istanbul.  The average water loss rate is 50% in Turkey. Compared with that number, I can 

say that Istanbul is doing much better. As far as I remember, the water loss rate was 24% in 

2009, and 29% in 2010. Actually, there are many reasons for Istanbul or even whole Turkey to 

experience such considerable amount of water loss during the water supply process, for 

example, leakage of the pipes and illegal abstraction of water from the system. We have 

always been trying to detect the problem, and reduce the rate of unaccounted-for water. 

Currently, we are planning to carry out a pilot test in a small urban area. The brief idea is like 

this:  we put water meters in all possible sites that we assume to be possible points where the 

leakage or the loss happens. Then we run the water in the closed system to detect the exact 

points where water loss happens.  Our target is to decrease water loss to 18% in 5 years. And 

we are optimistic about that. However, there may be factors others than leakage or illegal use 

of water that contribute to such an amount of loss in the supply system.  Mismeasurements of 

water consumption by misreading water meters can be one of them. Due to the fact that we 

don’t have enough workers to undertake all tasks from measuring water consumption to 

collect water fees, usually we assign part of the tasks to private companies. Those companies 

are selected through bidding. Companies that take medium cost are selected to get the chance 

to share some responsibilities for collecting information, reading water meters, distributing 

water bills and collecting water fees in communities.  Therefore, there is a good chance that 

the working staff in those companies may not be professional enough in the task they are 

performing, and they may misread the meter or miscalculate the amount of water consumed.  

What’s more, water meters are not installed in public fountains in mosques, Churches, streets 

and public cemeteries. That also contributes to a certain amount of water loss in calculation. 

Mosques are also metered, with a meter we provide, but the amount is not billed 
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Appendix 2 

Questionnaire 

I am a student of  master’s programme Science for Sustainable development—Climate, 

Energy and Recycling at Linköping University, Sweden. I would greatly appreciate if you 

could dedicate some of your time and contribute to my thesis project on wastewater 

management system in mega city Istanbul. 

An important purpose of this survey is to study the awareness of general regarding wisely 

using water  in Istanbul. Your answers will be valuable for my study.Therefore, I hope you 

can spare 5-10 minutes of your time to fill in this questionnaire. Please, be reassured that the 

results of your tests will be reported anonymously. Thanks for your support! 

Please kindly mark your answer with a CROSS [X].  

Personal information: 

1. Gender  

Male   [     ] 

Female   [     ] 

 

2. Age 

 [     ] 18-25  [     ] 26-35  [     ] 36-45  [     ] 46-55  [     ] 56-65  [     ] over 65 

 

3. Education 

[     ] Haven’t recieve school education 

[     ] Elementry (Compulsory) education 

[     ] Senior high school  

[     ]Vocational education 

[     ]University education  

[     ] Postgraduate  education  

 

4. Employment  

[     ] Currently unemployed  

[     ] Employed  

 

5. Do you know anything about water supply and wastewater treatment issues in istanbul? 

[     ] A. I know nothing about that  

[     ] B. I know a little about that   

 [     ]C. I know much about that 

 [     ]D. I know everything about that   

 

6. Through what kind of media do your know about water issues in Istanbul? (more than one 

answer can be chosen) 

[     ] A. TV 

[     ] B. Newspapers   

[     ] C. From other people  

[     ] D. Other  
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7. Are you concerned about  water supply and wastewater treatment issues in Istanbul? 

[     ] A.  I am not concerned at all  

[     ] B.  I am a little concerned about that  

[     ] C.  I am much concerned about that  

[     ] D. I am quite concerned about that, and I know a lot about that  

 

8. How important do you think saving water is in daily life ? 

 [     ] A. I don’t think it is necessary at all, we have enough water to use in Istanbul  

 [     ] B. It is important. 

 [     ] C. It is very important. And we should do our best on it. 

 

9. Do you keep saving water in mind when you use water at home and other places? 

[     ] A. No, I never think about that.  

[     ] B. I sometimes consider about that, but never practiced in daily life. 

[     ] C. Yes, I always keep it in mind but seldom practice it. 

[     ] D. Yes, I always keep it in mind, and I always try not to waste water whenever I use  it. 

 

10. What is your motivation to save water in daily life? 

[     ] A. Water price.  

[     ] B. My family members or friends ask me to do so. 

[     ] C. Water is valuable resource, nobody should waste it. 

[     ] D. Istanbul is facing water stress. I don’t waste water in daily life, in order to contribute 

to saving water resources in Istanbul for future use. 

 

11. Have you ever organized or participated in any campaigns or activities regarding saving 

and using water wisely? 

[     ] A. No, I have never participated in such kind of activities. And I have never heard about 

it. 

[     ] B. No. I haven’t participated in such kind of activities. But I am willing to.  

[     ] C. Yes. I have participated in some such kind of activities.  

[   ] D. Yes, I have participated in many such kind of activities, and also contributed in 

organizing some of them. 

 

12.  Have you ever tried reusing used water  in the household? 

[     ] A. No, I have never done that. 

[     ] B. No, I have never done that before, but I would like to try in the future. 

[     ] C. Yes, I sometime do that.  

[     ] D. Yes, I always reuse some used water in the house in order not to waste water. 

 

13. What do you suggest the municipality to do in order to reduce the growing water 

consumption in Istanbul? (more than one answer can be chosen) 

[     ] A.  Raise the water price. 

[     ] B. Control the population growth  

[     ] C. Conduct campaigns and education on saving water 

[     ] D. Recycle and reuse the treated wastewater in the city  

[    ] F. Encourage general public to use water wisely and reuse some used water in the 

household 


