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Abstract

Water is a vital element for the survival of the human race. Nevertheless, severe problems with

its provision are as old as mankind. The gap between water need and supply has widened

steadily in Ethiopia’s urban centers despite continuous efforts by the government in providing

potable water supply to the rapidly growing urban population. Similarly the study area, Rebu

Gebeya town was in the forefront of potable water supply and distribution problems. Thus, the

primary objective of this research is to assess water supply and distribution of Rebu Gebeya

town focusing on assessing the existing water supply, distribution progress and level of people

participation and investigating the major challenges of water supply and distribution and to see

the effects of water supply shortages in the study area. In order to achieve these objectives the

researcher applied descriptive survey research method. The researcher applied both probability

and non-probability sampling technique to obtain the samples of households and others. Both

primary and secondary sources of data were collected for study. These were analyzed via

qualitative and/or quantitative methods, as appropriate, of data analysis methods. The study

indicated that the town has very low water supply coverage and there was no additional water

supply service for the Town dwellers after 2009 and various factors such as population growth

and urbanization, lack of technological capacity, insufficient financial resource, insufficient

water resources, weak sector coordination and topography of the area were interacting factors

to the very low water supply coverage. The town dwellers faced water related health problems

caused by both water-washed diseases and risks arising from waterborne infections, and

community participation in the water supply and distribution schemes was inadequate. Safe and

adequate quantity of drinking water is an essential input for life. However, the efforts made by

the state government and other organizations have not been enough in covering all habitations

of Rebu Gebeya town. The current level of potable water supply and distribution coverage and

accessibility in Rebu Gebeya town is very low in any standards. Thus, to overcome the problems

of existing water supply and distribution, there should be an urgent need for planned action to

manage urban water resources and construction of additional water sources and simultaneously

improving the current coverage of private pipe water distribution and also public fountains in

favor of the lower income groups.

viiii
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CHAPTER ONE

1. INTRODUCTION

1.1. Background of the study

Water supply is among the most essential natural requisites for sustenance of living things. As

Hall (1995) states without water, life on earth could be impossible. No living thing-plant,

animal or human live without this precious liquid.

Throughout history, water has been people's slave and their masters. Great civilizations have

risen when water supplies were plentiful. They have fallen when these supplies failed. People

have killed one another for a muddy water hole. Sometimes the rains have fallen too heavily

and too suddenly. Then rivers have overflowed their banks, drowning large numbers of people

and causing enormous destruction of property (World Book encyclopedia, vol. 21.2001).

Water is a basic requirement for the healthy functioning of the entire world's ecosystem (UNDP,

2004 cited Yitayh, 2011). According to World Book encyclopedia (vol. 21.2001) water helps to

keep the earth's climate from getting too hot and too cold. Water is important for human beings

at home and in our modern industries to manufacture different industrial products. Besides we

also use water to irrigate dry farmlands and to produce electricity.

According to Puttaswamaiah (2005) potable water, in adequate quantity and safe quality, is a

basic requirement for life and a determinant of standard of living. Poor or no access to safe

water supply can result in many diseases including diarrhea, floursis, cholera, trachoma, etc.

These ailments potentially constrain human resource development and productivity, especially

of the poor.

Thus, clean potable water is an absolute prerequisite for healthy living. The importance of water

in human welfare cannot be over-emphasized in the saying “water is life”. The normal

functioning of the human body depends entirely upon an adequate quantity and quality of water.

But if the water is from contaminated sources, it causes numerous water-associated diseases

(Tesfaye and Zeyede, 2004).
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Water was, it is, and it will remain a vital element for the survival of the human race. It is within

as well as around us in seemingly abundant resource amounts. Nevertheless, severe problems

with its provision are as old as mankind (Dalhuisen et. al; 1999). The problem of potable water

scarcity is more acute in cities and towns of the developing world, where most of the challenges

of water supply, sanitation and environmental sustainability are still unanswered (Bassi and

Kumar, 2012).

Eight-hundred eighty-four million people in the world do not have access to improved sources

for drinking water. While access in rural areas is usually significantly lower than in urban areas,

the increase in the use of improved drinking water sources is barely keeping up with the urban

population growth (WHO and UNICEF, 2010).

Therefore, the scarcity of potable water places a severe constraint on food production, economic

development and protection of natural ecosystem. And as it is mentioned in World Book

encyclopedia (vol.21.2001) shortages of fresh water have troubled people throughout history and

today, they trouble people more than ever because the demand for water is growing rapidly.

The actual water supply coverage in towns of developing countries in general and African towns

in particular is very low while compared to the demand (WHO, 2000). This is also true for

Ethiopia. Access to safe potable water in the year 2000 for urban areas was 72 per cent, and if

Addis Ababa is excluded the figure becomes much worse, 38 percent (CSA, 2008).

1.2 Statement of the problem

Water is at the origin of life on earth; no organism can live without it. Although water is essential

to human life in its many dimensions, universal access is far from being guaranteed and, amidst

those communities which benefit from this access, water is also far from being distributed

equitably. The World Health Organization believes that more than a billion people are deprived

of basic access to water (WHO, 2000). The United Nations Organization (1997) estimates that

about 2.3 billion people suffer from diseases connected to water; in other words to both its

shortage and poor quality.
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According to WHO-UNICEF (2008) providing potable water security is a serious challenge of

the twenty-first century world considering that more than 2.5 billion people live without access

to improved sanitation and about 0.9 billion survive without access to improved water supply. As

WHO (2006) only 16 percent of people in sub-Saharan Africa had access to drinking water

through a household connection which can be an indoor tap or a tap in the yard.

Water supply has an important role in both social and economic development. Improved public

health, better living standards and economic developments are intimately related to the

availability and accessibility of adequate water supply with good quality (Hofkes 1998, cited

Yitayh, 2011).

Access to safe, sufficient and affordable water is one of the basic indispensable human rights as

well as a prerequisite for improving the overall life of a society. The provision of sufficient

potable water for peoples within reasonable distances from reliable and acceptable sources is

essential for people's wellbeing and sustainable economic progress (Yimer, 1992). Thus,

improving water supply and distribution programs is crucial to spurring growth and sustaining

economic development and incorporating water improvements into economic developments is

necessary to end the severe problems caused by water supply shortage and to improve public

health and advance the economic stability of urban areas.

Problems with water supply stem from various sources. One of the major challenges driving

water stress in developing nations is rapid urbanization (Post, 2002). The world's water

requirement for all purposes is increasing at an alarming rate in urban areas of both developed

and developing countries. The main reasons are the rise in urban population growth in practically

all countries of the world, industrial growth and expansion (adequate water is an essential raw

material for an industrial enterprise) and increase in overall per capita consumption of water.

About 3.6 billion people in world use a piped water connection. But the quality of water

supplied, especially to urban areas of developing regions, is questionable (WHO-UNICEF,

2008). Thus, Poor quality of supplied water can have adverse health impacts on the population.

In sub-Saharan Africa the proportion of people with access to potable water supply and adequate

sanitation is very low (Yitayh 2011). The World Bank Group (2005) stated that though Ethiopia
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is often referred to as the “water tower” of Africa, only a quarter of the country’s population has

improved access to water sources.

Access to safe potable water in Ethiopia in the year 2000 for urban areas was 72 percent, and if

Addis Ababa is excluded the figure becomes much worse, 38 percent, that is more than 60% of

people in urban Ethiopia do not have access to clean drinking water, indicating that the level of

coverage and services for water supply for domestic uses must be addressed (CSA, 2008).

According to CSA (2004) lack of safe water is the major cause of water-borne diseases and

deaths in most developing countries, including Ethiopia. Unavailability of safe, adequate, and

affordable water seriously affects social, economic and health conditions of society. More

specifically children and women, who are directly involved in water collecting and managing

activities at household levels are more vulnerable to problems (Yitayh, 2011).

As Getachew (2002) stated, water supply and sanitation situation in Ethiopia is very poor, as

most of the population does not have access to safe and adequate water supply and sanitation

facilities. As a result three-fourth of the health problems in Ethiopia is due to communicable

diseases attributable to unsafe or inadequate water supply and improper waste management

particularly excreta.

Water is the most important of all public services. It is the most essential necessity of life after

oxygen. Anything that disturbs the provision and supply of water therefore tends to disturb the

very survival of humanity. Water supply plays a significant role in the social, economic and

political life of people. Water supply shortages increase conflicts and public health problems,

reduce food production and endanger the environment. However, the gap between water need

and supply has widened steadily in Ethiopia’s urban centers despite continuous efforts by the

government in providing potable water supply to the rapidly growing urban population. Similarly

the study area, Rebu Gebeya town, is in the forefront of potable water supply and distribution

problem.

Therefore, water supply and distribution has been the major concern of Geographers in research

area because the task of solving water supply problems can hardly be separated from solving



5

social and economic problems in a given society as it affects and affected by various socio-

economic and geographic characteristics.

1.3 Research Objectives

The general objective of this research is to assess water supply and distribution of Rebu Gebeya

town. The specific objectives include the followings:

1. To assess the existing water supply, distribution progress and level of people participation.

2. To study the major challenges of water supply and distribution in Rebu Gebeya town.

1.4 Research questions of the study

The following are the guiding research questions of the study

1. What are the major challenges of water supply and distribution in Rebu Gebeya Town?

2. What is the level and progress of urban water supply and distribution in the study area?

3. What looks like (seems) the participation of the town’s population in the water supply

scheme?

4. What are the effects of water supply shortages in the study area?

1.5 Significance of the study

The study is believed to be important, since it expects to assess the main problems of water

supply and distribution in the study area and the task of solving water supply problems can

hardly be separated from solving social and economic problems in a given society. This study

gives an insight (a clue) or serves as a reference for those working in the planning and design of

water supply to manage the existing schemes in efficient and effective ways and also it serve as a

stepping stone for other researchers who will be interested in the area.
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1.6 Delimitation of the study

In order to conduct an in depth investigation of the nature, cause and effects of water supply and

distribution problems and to get rid of these problems by providing recommendations to planner,

the study is restricted in Sinan Woreda Rebu Gebeya  town.

The main reasons for selecting Rebu Gebeya town as a study area are due to the researcher’s

personal acquaintance with the area as his workplace of Rebu Gebeya higher, secondary and

preparatory school, he is fully aware of the problems of potable water faced the people of the

town since long. WWaatteerr ssuuppppllyy pprroobblleemm iiss ccrriittiiccaall && bbuurrnniinngg iissssuuee rreeqquuiirriinngg uurrggeenntt aatttteennttiioonn iinn

tthhee ttoowwnn bbuutt pprroobbaabbllee ccaauusseess,, cchhaalllleennggeess aanndd iimmppaaccttss ooff potable wwaatteerr ssuuppppllyy pprroobblleemm iinn tthhee

ttoowwnn wweerree nnoott yyeett aasssseesssseedd to address the problems of water supply and distribution in the study

area. It is with this views that the researcher wants to study the problems of water supply and

distribution in the town.

1.7 limitation of the study

The followings can be considered as the limitations of the study in conducting this research.

Regarding to documents and secondary data, there were no adequate documents in Rebu Gebeya

town municipality, which were relevant to this study. Reference books for the study and study

area were rarely available and this influenced the study to some extent to review the literature.

Besides, reluctance of the targeted group in the cooperation with the researcher to provide

reliable and proper information and shortage of time and finance were also the major challenges

to accomplish this thesis on time. However, the researcher tried to overcome these obstacles with

the great efforts.

1.8 Organization of the thesis

This thesis consists of five chapters. The first chapter is the one section that deals with

background of the study, statement of the problem, objectives and research questions,

significance and delimitation of the study. The second chapter of the study explored review of

related literatures. The geographical profiles of the study area and research methodology adopted

for the study including sources of data, decisions regarding sample procedures and sample size,
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and statistical tools used in data analysis would present in chapter three. Then, chapter four

contains the data analysis and discussions. Finally, the paper is summarized with conclusions and

some recommendations in chapter five to overcome the main problems of water supply and

distribution in Rebu Gebeya town.

1.9 Definition of operational terms

Access to water supply: According to UN-HABITAT (2003) it is an adequate amount of water

which is needed to satisfy the metabolic, hygienic and domestic requirements usually about 20

liters of safe water per person per day and its source may be a public fountain or a stand pipe not

more than 200 meters away from households.

Fresh water: According to Hall (1995) it is the water having a salt concentration below 0.01

percent. As a result of purification by evaporation, all forms of precipitation are fresh water, as

are rivers, ground water and other bodies of water that have a through flow of water from

precipitation.

Insira: It is a clay pot (container) that is used to fetch water.

Kebele: It is the smallest administrative unit.

Polluted water: is water that contains one or more impurities making the water unsuitable for a

desired use.

Potable water: water that is safe to drink (drinkable water).

Purified water: is water that has had pollutants removed or rendered harmless.

Safe water-water supply service with adequate quantity and acceptable quality (Hall, 1995).

Salt water: According to Hall (1995) is water typical of oceans and seas that contain at least 3

percent salt (30 parts salt per 1000 parts water).

Sefer: It is the sub-division of one Kebele in the town.

Springs: are occurrences of groundwater naturally issuing at points where the water table

reaches the surface, or where the top confining layer over the water – bearing strata is broken.

Traditional water sources: refers any water source used by the urban people for domestic

purposes that is not properly constructed by qualified people to protect from any possible

contamination.

Water supply: supplying of clean water for human use.
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Water supply agencies: refers all institutions (Government, NGO, donors, private sectors and

others) which are involved in the provision of water to the community through funding and

implementation.

Water supply schemes: infrastructures (hardware) built to deliver water supply services.

Water supply service: delivering water services for domestic purposes.

Water quality: is the degree to which water is pure enough to fulfill the requirements of various

uses.

Water quantity: is the amount of water available to meet desired demands.

Woreda: District level of administrative unit.
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CHAPTER TWO

2. REVIEW OF RELATED LITRATURE

This chapter deals with the theoretical overview of potable water supply and distribution. It

assesses the sources of water supply, urban water supply accessibility, major challenges of

drinking water supply and distribution, urban potable water supply problems in developing

countries in general and in Ethiopia in particular, benefits of access to safe, reliable, adequate

and affordable potable water supply and impacts of inaccessibility of urban water supply and

distribution facilities. In addition to these it assesses the Ethiopian government’s water supply

and sanitation policy, institutional arrangement and responsibilities at different levels.

2.1 Urban water supply

It refers to access to a variety of water sources mainly surface, underground, rainwater that are

used for various household purposes, like drinking, food preparation, hygiene related purposes,

washing cloths and body, as well as for livestock drinking, etc (Forrest and Wright, 1977 cited

in Yitayh, 2011).

Safe drinking water is the birthright of all humankind as much as birthright as clean air (Rao,

2002) while access to clean water can be considered as one of the basic needs and rights of a

human being. The health of people and dignified life is based on access to clean water

(Korkeakoski, 2006).

2.1.1 Sources of water supply

According to Sijbemsa (1989), and Tesfaye and Zeyede (2004) water sources fall in to three

categories. These are:

Surface water; It originates from rain water. Surface water is found non-uniformly distributed

over the earth’s surface. As the rain reaches the surface of the earth, it becomes surface water or

runoff. Surface water includes rivers, streams, lakes, ponds, tanks, manmade reservoirs and sea

water. The quantity and quality of surface water depend upon the conditions of the surface or

catchment area over which it flows. It is the main source of water supply in many areas. Surface



10

water is prone to contamination from animal and human sources. As such it is not safe for human

consumption unless subjected to sanitary protection and purification before use.

Rain water; It refers to rain is that collected from surfaces (by roof or ground catchment) and

stored in a container, ponds, tank or cistern until used. This water is the purest water in nature yet

it tends to become impure as it passes through the atmosphere. It picks up suspended impurities

from the atmosphere such as dust, soot and microorganisms and gases such as carbon dioxide,

nitrogen and ammonia. In regions where rainfall is abundant and frequent, rainwater can be a

good source of water supply for individual families and for small communities. The storage of

rainwater is particularly important in areas with a long dry season.

Ground water; It may be defined as that portion of the total precipitation which has percolated

downward into the porous space in the soil and rock where it remains, or from which it finds its

way out to the surface.  It is water used by humans comes mainly from land such as wells,

springs, etc. It tends to be of higher microbiological quality having undergone natural soil

filtration. However, it is relatively difficult to extract. Compared to other water sources more

technology and energy is needed to bring water from within the earth up to the surface.

According to UN-habitat (2006) water service provision options are stand pipes, yard and house

connection.

Stand pipes/public tap; It is a public water point from which people can collect water. Many low-

income households that are unable to afford a household connection are relying on public water

points.

Household connection; It is a water service pipe connected with house plumbing to one or more

taps (e.g.in the kitchen and bathroom or a tap placed in the yard or plot outside the house).

Domestic resellers; It is when households with a private connection are selling water to their

neighbors.

Intermediate service provider; this include private providers or community based organizations

delivering water in un-served area.
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2.1.2 Urban water supply accessibility

To understand the best location, defining accessibility is probably the most complex and

important of all tasks facing those concerned with the provision of any social service. According

to Adeyemo and Afolabi (2005), accessibility is the balance between the demand for and the

supply of consumer services over a geographic space and narrowing or bridging the gap between

geographic spaces is the all significance of transport. Accessibility can be seen within the context

of the ease with the people can obtain the services of a facility and function. Accessibility

increases with decreasing constraints both physical and social.

According to UN-HABITAT (2003) access to safe water is the share of the population with

reasonable access to an adequate amount of safe water. In urban areas the water source may be a

public fountain or a stand pipe not more than 200 meters away from households and the adequate

amount of water which is needed to satisfy metabolic, hygienic and domestic requirements

usually about 20 liters of safe water per person per day. This minimum quantity however vary

depending on whether it’s an urban or rural location and whether warm or hot climate.

According to UNICEF (2006) population using improved sources of drinking water are those

with any of the following types of water supply; piped water (into dwelling yard or plot), public

tap or stand pipe, tube well or borehole, protected well, protected spring, and rain water

collection where as unimproved sources are unprotected dug well and spring, surface water

(stream, canal, pond, dam, lake, river ,irrigation channel),vendor provided water(cart with small

tank or dam, tanker truck), tanker truck provided water.

2.1.3 Water supply accessibility indicators

With regard to water accessibility WHO (2004) stated basic indicators of measuring water

accessibility. These indicators show four paramount levels of water accessibility that include

optimal access (water supply through taps continuously), intermediate access (water supplied

through multiple taps continuously within less than 100m distance travel and within 5 minutes),

basic access (between 100m and 1000m distance and 5-30 minutes time) and no access (more

than 1000m distance travel and more than 30 minutes time). These are indicators of the level of



12

water availability which is a measure of the quantity available for use. Basically, they reflect the

extent to which accessibility challenges time, distance and affordability etc.

2.1.3.1 Time and distance travel to fetch water

Time and distance traveled to fetch water are the key indicators of water accessibility. As WHO

(2004) standards if households travel more than 200 meters far away from house in urban areas,

there is no access. In relation to time, if the time is within 5 minutes, 5-30 minutes and more than

30 minutes, there is intermediate access, basic access and no access respectively.

2.1.3.2 Affordability

The affordability of water has a significant influence on the use of water and selection of water

sources. Households with the lowest levels of access to safe water supply frequently pay more

for their water than households connected to a piped water system. The high cost of water may

force households to use small quantities of water and alternative of poorer quality that represent

a greater risk too (Public Health Protection, 2000). Private access to tap water is the cheapest for

the consumer. Dependence on a shared standpipe increases prices four times. Private water

delivery through tanker service or sachet or bottled water is the most expensive and tanker

delivery costs many times the tap water price. Therefore, the consumers paying the most for

water are the ones with the lowest income (Alaci and Alehegn, 2009).

2.2 Urban water supply in developing countries

According to world book encyclopedia (vol.21.2001) we live in a world of water. Water is the

most widely occurring substance in the world. It covers more than 70 percent of the earth’s

surface. If this water were evenly distributed, it would cover the entire earth to a depth of 3.2 kilo

meters or 2 miles (McKinney et al, 2007). But most of the earth's water about 97 percent is in the

oceans and it is too salty that cannot be used for human consumption (Hall, 1995). Only about 3

percent of the world's water is fresh and most of it is not easily available to people.

Of course, the total quantity of fresh water on the earth could satisfy all the needs of human

population if it was evenly distributed and accessible (Melkamu 2008, cited in Yitayh, 2011).
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Yet, it is difficult in many locations to obtain desired amounts of water of suitable purity

especially in developing countries.

Thus, access to safe water supply has been one of the top priorities in developing countries over

the past three to four decades and billions of dollars have been invested to achieve the goal of

‘universal service’. And yet, the general consensus at the 2002 United Nations conference on

sustainable development was that the current reality and the situation expected in the near future

are far from that goal (The Economist 2002, cited in Guiyani et al, 2005). Despite international

and local efforts towards improving water supply conditions, changes are not satisfactory in

many African countries.

According to WHO-UNICEF (2008) cited in Bassi and Kumar, (2012) revealed that providing

water security is a serious challenge of the twenty-first century world considering that more than

2.5 billion people live without access to improved sanitation and about 0.9 billion survive

without access to improved water supply. According to WHO (2006) only 16 percent of people

in sub-Saharan Africa had access to drinking water through a household connection which can be

an indoor tap or a tap in the yard. Thus, water access and services in the developing world need

to be improved dramatically and urgently, especially if we are to make gains in the fight against

poverty, hunger and disease.

According to World Book encyclopedia (vol.21, 2001) our demand for water is constantly

increasing. Every year there are more people in the world. Factories turn out more and more

products, and need more and more water. This is true especially in urban areas of developing

countries since as the human population increases rapidly, it demand more and more water than

is readily available and water shortages occur when supply does not meet demands.

Since 1990, 926 million urban dwellers (till 2006) gained access to improved drinking water

sources but at the same time, around 137 million urban people are still without access to

improved drinking water sources. Although most of this increase in access took place in urban

areas of the developing region, the public service delivery systems in these countries are

struggling to keep pace with rapidly growing urban populations (UN, 2008).
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Problems with water supply stem from various sources. One of the major challenges driving

water stress in developing nations is rapid urbanization (Post, 2002). Approximately half of the

world’s 7 billion people live in urban areas. Predictions of the world’s future urban population

classified Asian and African countries as high urban concentration areas (Jiang et.al, 2008). The

increasing number of people living in urban areas is associated with increasing water demand

and difficulties for many people to access adequate supply of clean water and sanitation (Post,

2002). Increased population led to an increased pressure on the limited amount of fresh water,

which constitute only about 0.4% of water available in the world. Secondly, concentration of

people in locations which overtime were further and further removed from water sources resulted

in a need for networks transporting water from sources to users. Thirdly, industrialization and

increased population have tremendously increased the pollution of water, urging for cleaning and

costly water treatment facilities (Dalhuisen et al, 1999).

Africa has the lowest water supply and sanitation coverage of any region in the world. More than

30% of Africans residing in urban areas currently lack access to adequate water services and

facilities. In the year 2000, World Health Organization (WHO) estimated that Africa contains

28% of the world’s population without water access to improved water supplies, and 13% of the

world’s population without access to improved sanitation. Only 62% of the people in African

countries have access to improved water supplies, and only 60% have access to improved

sanitation (WHO 2000, cited in Wonder, 2007).

The problem of water supply in urban areas of developing countries is a major concern. UN

(1995) cited in Khan and Siddique (2000) revealed that urban population of developing countries

increased from 50% in 1970 to 66% in 1994 and predicted to be 80% by 2020. The rate at which

urban population of developing countries grows is higher as compared to developed countries.

Brockchoff (2000) in Kharti and Vairavamoorthy (2007) estimated a 2.3% average growth rate

in less developed countries while it will be 1% in developed countries in the years from 2000 to

2030. However, the common shortfall in official statistics of urban population is excluding slum

populations. This brings about mismatch between demand estimations and projections in water

supply designs of urban areas with the actual demand. One hundred thirty four million people in

urban Africa have gained access to an improved drinking water source since 1990. However,

since the same year the total urban population without access to an improved drinking water
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source increased by 28 million people to 57 million people in 2006. Of the 366 million people in

urban Africa only 47% has a piped connection on premises, down from 56% in 1990

(UNICEF/WHO, 2008).

2.2.1 Urban Water supply and challenges in Ethiopia

The World Bank Group (2005) stated that though Ethiopia is often referred to as the “water

tower” of Africa, only a quarter of the country’s population has improved access to water

sources.

A number of factors are indicated for marginal urban water supply and distribution in different

literatures. Those which focus on the problem in developing countries point out the common

factors like population growth and urbanization, economic development, distribution inefficiency

of the water supply system, inconsistency of the system, climatic changes (temperature and

rainfall variability), topography of the area, water loss in the system, capacity of nations and

towns to manage the water system which could be technological and institutional, inadequate

finance and declining of global water resource to improved water supply. Thus, Ethiopia like

other sub-Saharan countries faces a number of challenges in improving water supply coverage.

2.2.1.1 Urban population growth and urbanization

Urbanization and/or rise in living standard as a factor for water supply shortage increases urban

population and water consumption. As stated by Yimer (1992) the problem of adequate potable

water supply for urban communities is intimately related to the growth of urban centers, mainly

in respect to rapid population growth and people’s changing sense of urbanism which implies

having water using appliances/fixtures, frequency of bathing, using water for house/floor

washing, etc. Thus, the higher the living standard, the more water is required.

Access to safe potable water in Ethiopia in the year 2000 for urban areas was 72 per cent, and if

Addis Ababa is excluded the figure becomes much worse, 38 percent,  that is more than 60% of

people in urban Ethiopia do not have access to clean drinking water (CSA, 2008). Ethiopia has

adopted the international millennium declaration. And also the water supply and sanitation UAP

was ratified by the Ethiopian parliament in 2005 and is the current guiding planning framework
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for WASH. The MDG target is to attain 70% of national potable water access in 2015 and the

MDG target of urban water supply coverage is to achieve 96% by 2015. UAP national targets are

much more ambitious than those set under MDG. It is to attain 98% of rural potable water access

within 1.5km (15 liters/capita/day) and 100% of urban potable water access within 0.5km (20

liters/capita/day) by the end of 2012. However, this target remains far more ambitious and

achievements are still way behind the plans. Rapid rate of urbanization and limited capacity of

the public water sector to provide sustainable water supply is at the core of the problem.

The increasing urban population and rising living standards are direct sources of a variety of

social and economic problems along with environmental concerns. While the rapid urbanization

has fueled developments of new residential communities, making real estate a lucrative business,

the construction of these new communities did not come with a careful and foreseeable plan to

ensure access to safe drinking water for this growing urban agglomeration.

As Bassi and Kumar (2012) urban areas are increasingly facing water crisis due to mounting

water demand and inadequate measures to meet the demand. This particular situation is arising

because of increase in urban population, inefficient management of water supply systems,

inefficient use of water and multiple institutional arrangements.

2.2.1.2 Insufficient financial resource

With regard to this, Montegomery et al (2007) pointed out that in many developing countries

lack of financial resources and low prioritization of water and sanitation constrain both the

maintenance and expansion of water and sanitation services. Despite sharply increasing demands

for urban water supply services has been constrained by insufficient investment (even the use of

available funds tends to be inefficient and remains largely underutilized) and human resources,

lack of capacity to mobilize resources from user community, local government and private

sectors (Francis, 2004 cited Yitayh, 2011).

2.2.1.3 Lack of institutional capacity or weak policy environment

Leaders of most developing countries lack strong organizational framework, and good

governances that result in weak policy environment for water supply and sanitation sector.
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Underinvestment, undefined ownership, poor participation, weak regulations, and conflict

priorities are the outcomes of weak policies (Francis, 2004 cited in Yitayh, 2011).

Institutional issues of urban water supply are raised by WSP (2009) in such a way that the poor

performance of water supply and sanitation services is often due to an inappropriate institutional

framework, lack of regulatory mechanisms, an absence of appropriate attitudes and skills, and a

lack of explicit directives and incentives to serve the poor.

2.2.1.4 Lack of technological capacity

According to Sijbemsa (1989) innovative technologies are essential to overcome barriers to

water supply and distribution problems. Technological capacity includes the development and

application of new technologies, the technical skills needed to efficiently construct, operate and

manage a technical solution, the translation of information regarding to promote informed

decision-making when implementing a technical solution, the availability and accessibility of

spare parts. Thus, most systems and facilities of water supply are poorly constructed, designed

and utilize technologies that are not appropriate (MoFEED and UNDP, 2005 cited in Yitayh,

2011).

2.2.1.5 Inconsistency of water supply system

Inconsistency of water supply is another factor that causes water supply shortage. In most of the

developing countries, the water supply system is not continuous but intermittent. According to

Vairavamoorthy and Mansoor (2006) in Kharti and Vairamoorthy (2007) intermittent supply

leads to many problems including severe supply pressure losses, great inequalities in the

distribution of water and contamination.

2.2.1.6 Climatic changes

Temperature increase can also cause water supply shortage by causing water demand increase.

As Yimer (1992) indicated the amount of water used for drinking and bathing increases with an

increase in temperature that in turn increases water consumption per head and this may be over

and above that is required for normal physiological process. In this respect, Hofkes (1986) in
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Yimer (1992) stated that the daily water demand in a community area will vary during the year

due to seasonal patterns of climate, work situation and other factors.

2.2.1.7 Topography of the area

Topography and/or relief also affect the transmission or conveyance of water and the pressure

maintained in pipe lines which determines the efficiency of the distribution system.

2.2.1.8 Water loss in the system

Extensive difference between the water amount produced and consumed, that is water loss, also

contributes for water supply shortage. As Arlosoroff (1999) in Kharti and Vairamoorthy (2007)

stated many studies revealed that water losses in cities of developing countries are at levels of

between 40-60% of water supplied. According to Universal Access Program document of

Ministry of Water Resources (2006) a study of water production and usage conducted in 87

towns of Ethiopia, shows that the amount of water production per person per day reaches 20.7

liters. Data gathered during Master Plan study by Ministry of Water Resources indicates that

30.1% is wasted due to various reasons and only 48% of the total amount that can be produced is

actually produced and distributed.

2.2.1.9 Weak involvement of private sector

International experience with private sector participation in urban water supply suggests that it is

likely to come up if countries are politically stable; governments are powerful; economic

condition does not have great bearing on this; and contracts ensure that disadvantaged groups are

served through providing appropriate incentives and explicit subsidies if necessary (Perard,

2006; World Bank, 1998 cited in Bassi and Kumar, 2012).

The weak involvement of private sector in the process of water supply has resulted in lack of

accountability, lack of community ownership, poor sustainability and weak management of

supply systems. The involvement of the private sector can ease large burden of expanding the

services by government (Francis, 2004 cited Yitayh, 2011).
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2.2.1.10 Lack of community Participation

The definition of participation (Cohen et al, 1977 cited in Yitayh, 2011) all of them include, in

some measure, the notion of contributing, influencing, sharing, or redistributing power of

control, resources, benefits, knowledge, and skill to be gained through beneficiaries involvement

in decision making.

As Bassi (2012) stated community participation could result in the project yielding greater social

benefits and reducing the social costs. In addition to the positive externalities associated with

community empowerment, community participation in planning could result in maximum

benefits of water and sanitation provision going to the poorest urban households and

communities; reduced expenditure on guarding pipeline networks; reduced expenditure on

detecting leaks, and leakage and theft prevention; and reduced transaction cost of metering and

pricing water volumetrically.

According to Tesfaye and Zeyede (2004) lack of community involvement is one of the factors

which contribute to the problems related to water supply in Ethiopia. The water supply project in

most cases will not be sustainable if done without the involvement and will of the community.

Therefore, taking the conditions of the locality in to account, the community should participate

from the planning to implementation phases particularly in small-scale water development

projects. Active involvement is highly needed during the construction activity and the

community in this phase may involve in collecting local construction materials (i.e., sand, gravel,

stone, etc. if available) and in the construction activities (i.e., in excavation work, mixing of

mortar, fencing etc.)

Thus, active involvement of the community is very essential in water source development

activities, in order to have sustainable projects and feeling of ownership.

2.3 Benefits of access to water supply and distribution

The importance of water as the most fundamental constituent of life needs no explanation. It

was, it is, and it will remain a vital element for the survival of the human race. It is understood

that our body is made up of about 70 percent water and that it controls virtually every aspect of
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our health. The importance of water is not only attached to the drinking but also to cooking,

bathing, washing and other activities. Thus, water is the most important of all public services. It

is the most essential necessity of life after oxygen. Anything that disturbs the provision and

supply of water therefore tends to disturb the very survival of humanity (Wonder, 2007).

Today, more than ever, water is both slave and master to people. We use water in our homes for

cleaning, cooking, bathing, and carrying away wastes. We use water to irrigate dry farm lands so

we can grow more food. Our factories use more water than any other material. We use the water

in rushing rivers and thundering water falls to produce electricity (Word Book encyclopedia,

vol.21, 2001).

Access to safe, sufficient and affordable water is one of the basic indispensable human right as

well as a prerequisite for improving the overall life of a society. The provision of sufficient

potable water for peoples within reasonable distances from a reliable and acceptable source is

essential for people’s wellbeing and sustainable economic progress (Hofkes, 1986 cited in

Yitayh, 2011). It has been widely argued that safe, adequate, and accessible supplies of water

together with proper sanitations are surely basic needs and essential components of primary

health care.

The lack of suitable supplies of water lies at the root of many of the difficulties experienced by

developing countries. Besides fulfilling basic life requirements, water availability is a

cornerstone of satisfactory sanitation, public health, agricultural production, industry, recreation,

environmental maintenance, and urban development.

Thus, there are a number of potential benefits to improved access to water supply, in addition to

the reduction of disease. That is the reasons why many communities give for placing a high

priority on improved water supply usually relate to benefits beyond health. These benefits are of

particular importance to women. A closer, clean source of water can produce immediate and far-

reaching improvements on women’s lives (UNICEF, 1999).
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2.3.1 Water supply, Health and Disease

Water is a basic necessity for life, that is why the saying “water is life” is found in many cultures

around the world. Unfortunately, not all water helps human to survive. Water from contaminated

sources causes numerous diseases and untimely deaths. The fact that a human needs water and

cannot live without it forces him to use it even for drinking purposes, from any source, whether

pure or contaminated, As a result, many people suffer or die from waterborne diseases. In the

developed world, water-associated disease are rare, due essentially to the presence of efficient

water supply and waste water disposal systems. However, in the developing world, the majority

of people are without a safe water supply and adequate sanitation.

2.3.2 Water supply and development

Water has been vital to the development and survival of civilization. The first great civilizations

arose in the valleys of great rivers-in the Nile valley of Egypt, the Tigris-Euphrates valley of

Mesopotamia and the Huang Ho valley of China. All these civilizations built large irrigation

systems, made the land productive and prospered. Civilizations crumbled when water supplies

failed or poorly managed. Many historians believe the Sumerian civilization of ancient

Mesopotamia fell because of poor irrigation practice (Word Book encyclopedia, vol.21, 2001).

Water is quite literally a source of life and prosperity and a cause of death and devastation. Aside

from the air we breathe, freshwater is our most precious resource, something upon which all life

depends. Throughout history humans have tended to take fresh-water for granted, generally

assigning little value to it beyond their immediate needs. That is probably because it seemed to

be in abundant supply (Caso, 2010). Water has always played, and continues to play, a central

role in human societies. It is an input, to a greater or lesser extent, to almost all production (in

agriculture, industry, energy, transport, by healthy people in healthy ecosystems. For poor

countries it is a key to improving food security and reducing poverty. It is also a force for

destruction catastrophically through drought, flood, landslides and epidemic, as well as

progressively through erosion, inundation, desertification, pollution and disease (Mwendera et al,

2003).
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Access to essential resources and services has come to be recognized as positively related to

development such that inaccessibility or lack of access is cited as lack of development or

symptoms of underdevelopment (Ayeni, 1987 and Moseley 1979 cited Alaci, 2004). To the

extents that improved access to essential services has become an accepted part of measure of

development and standard of living (Alaci and Alehegn, 2009).

2.3.3 Water supply and convenience

Everybody wants water as close as possible to his home, simply because it is more convenient.

Thus, convenience is an important consideration as health benefits. In some societies and

situations, convenience is also related to the security of women, which is water supply closer to

home can minimize the risk of abduction, rape and assault. Besides, when girls are forced to

carry heavy loads of water over long distances, there is a danger of lasting spinal column and

pelvis injury and deformations. Thus, closer water sources minimize these problems (UNICEF,

1999).

2.3.4 Water supply and energy saved

Studies have shown that women who walk long distances to collect water can burn as much as

600 calories of energy or more per day, which may be one third of their nutritional intake. Closer

sources of water can thus improve the nutritional status of women and children and this in turn

improves their health and wellbeing (UNICEF, 1999).

2.3.5 Water supply and time saved

Women and girls can spend many hours a day collecting water from distant sources and thus the

time saved by having a safe water source closer to the household can be very significant. The

time saved is used for other productive economic and social activities.

2.4 Impacts of urban water supply and distribution inaccessibility

Since adequate water supply and distribution are the primary need of human beings,

inaccessibility of water supply and distribution services have many negative impacts on people’s
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livelihood. Among these, socio-economic, health and poor educational performance are few

among the most.

2.4.1 Socio- economic impacts

Water supply has an important role in both social and economic development. Improved public

health, better living standards and economic developments are intimately related to the

availability and accessibility of adequate water supply with good quality (Hofkes, 1998, cited

Yitayh, 2011).

Improving water supply and distribution programs is crucial to spurring growth and sustaining

economic development. Incorporating water improvements into economic developments is

necessary to end the severe problems caused by water supply shortage and to improve public

health and advance the economic stability of urban areas.

According to the World Health Organization, more than 3.5 million people die each year from

water-related disease, of which 84% are children (Prüss-Üstün, 2008). The same organization

reported that nearly 90% of all death cases associated with diarrheal diseases occurs in the child

population of the developing world (Prüss-Üstün et. al, 2008).

Lack of drinking water and sanitation kills about 4500 children a day and sentences their

siblings, parents and neighbors to sickness, squalor and enduring poverty. Hundreds of millions

of African, Asian and Latin American families are paying every day in lost income for their lack

of access to improved drinking water and sanitation services. Women’s physical and financial

burdens are often greater than men’s. Improvements bring immediate and lasting benefits in

health, dignity, education, productivity and income generation (WHO-UNICEF, 2005).

Therefore, poor health robs the children of schooling and the adults of earning power, a situation

aggravated for the women and girls by the daily chore of collecting water. For a family of six,

collecting enough water for drinking, cooking and basic hygiene means hauling heavy water

containers from a distant source for an average of three hours a day. All in all, the lack of water

and sanitation affects every aspect of the family’s life, and condemns people to a perpetual

struggle to survive at subsistence level (WHO-UNICF, 2005).
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2.5 Water supply and sanitation policy in Ethiopia

Drinking water is one of the indispensable human rights and governments have a duty to make

their citizens water secure. These duties have different care components constituting water

security right to sufficient, safe, physically accessible, affordable and acceptable water for

personal and household uses (UNDP, 2004 cited Yitayh, 2011).

The policy recognizes the inseparable nature of water supply and sanitation and requests the

promotion of both an integrated and sustainable framework. Therefore, according to this policy,

all water supply institutional set ups have legal right to implement the integrated water supply

and sanitation policy. In addition to these since the establishment of a Ministry for a water sector

in 1995/96, a strategic and participatory approach has been introduced by bringing in to place

key sector reform initiatives. The national Water Resource Management Policy also requires

urban centers to cover their investment, operation and maintenance costs, while rural water

supply and sanitation is required to cover operation and maintenance costs with some cost

sharing up to 10 percent for initial investment cost. Importantly, the financial requirements to

achieve water supply and sanitation targets are premised on the capacity to implement the

approaches outlined in policy (MoWR, 2003).

2.5.1 Water sector policy and goals

The overall goals of the Federal Water Resource Management policy (1999) and Water Sector

Strategy (2001) are to promote national efforts towards efficient, equitable and optimum

utilization of the available water resources of Ethiopia in order to achieve significant socio-

economic development on a sustainable basis. Some of the major principles of the policy are

devolving ownership to lower tiers and enhancing management autonomy to the lowest possible

level, promoting involvement of all stakeholders, including the private sector, moving towards

full cost recovery for urban water supply systems and recovery of operational and maintenance

costs for rural schemes; and enhancing  urban water supply through autonomous bodies.

The water resources management policy 1999 in the section of drinking water supply clearly

elaborated detail policies on institutional, financial, technical, and engineering issues that should

be considered in provision and sustainable management of drinking water supply schemes.
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Some of the detailed objectives of water supply and sanitation policy include:

 Provision of sustainable and sufficient water supply to all

 Carry out operations and maintenances of water supply and sanitation services in

sustainable and sufficient manner.

 Promote sustainable utilization of water resources through protection of water sources,

efficiency in use of water as well as control of waste water.

 Creating sustainable capacity building in terms of the enabling environment including

institutions, human resources, development, land legislation and regular frame work for

water supply and sanitation.

 Creating conducive environment for promotion of appropriate sanitation services

(MoWR, 1999).

2.5.2 Institutional arrangements for water service delivery in Ethiopia

According to Federal Water Resources Management policy (1999) and Water Sector strategy

(2001), the following institutions and institutional arrangements, are responsible for the delivery

of water supply services.

2.5.2.1 Ministry of water resources

This institution is responsible for formulating national water policy, strategy and action plans,

and establishing national standards pertaining to water quality, water infrastructure and other

relevant standards. The Ministry is responsible for supervising and following up on the

implementation of policy and strategy instruments as well as overall sector standards. In addition

to its regulatory function, the ministry provides technical support to Regional Water Bureaus of

Federal Water Resources Management policy (1999).

2.5.2.2 Regional Water Resource Development Bureaus

Regional Water Bureaus at regional level are executive organ responsible for the preparation of

regional policies and regulations, the implementation of federal policies, strategies ad action

plans through adapting them to the specific conditions of the region, study, design, supervision

and regulation of water supply projects, build the capacity of zonal and woreda water offices, set
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water tariffs, construction of schemes (including spring development, small and large gravity

schemes, motorized  schemes, boreholes and shallow wells) and contract out to the private

sector. Besides, Water Bureaus exercise regulatory duties delegated to them by the Ministry

(MoWR, 1999).

2.5.2.3 Zonal Water Resources Development Offices

Zonal Water Resources Development Offices are the supporting arms of the Water Bureaus and

are mandated to give capacity building and technical support to Woreda Water Offices and Town

Water supply offices. Besides, they are responsible for coordinating activities, consolidating

plans and reports of Woredas and relaying requests from regional water bureaus and/or Woreda

Water offices. In general Zonal Water Offices are the links between Regional Bureaus and

Woreda Water Offices (MoWR, 1999).

2.5.2.4 Woreda Water Resources Development Offices

Woreda Water Resources Development Offices are responsible for the monitoring of

construction done by regional bureau or private contractors contracted by the bureau,

investigation, design and implementation of small scale water supply schemes, while study and

design of big schemes are undertaken by bureaus of water. Moreover, Woreda level offices are

responsible for providing technical support to town water supply offices, in towns where

municipalities are not established. Woreda water offices are supported by a woreda water supply,

sanitation and hygiene team consisting of representatives of sector offices of education, health,

women and agriculture. Such teams are responsible for planning and implementation of water

and sanitation activities (MoWR, 1999).
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CHAPTER THREE

3. MMAATTEERRIIAALLSS AANNDD MMEETTHHOODDSS

3.1 Background of the study area

33..11..11 LLooccaattiioonn aanndd hhiissttoorriiccaall bbaacckkggrroouunndd ooff tthhee ttoowwnn

TThhee ssttuuddyy aarreeaa,, Rebu Gebeya ttoowwnn,, iiss llooccaatteedd iinn EEaasstteerrnn GGoojjjjaamm zzoonnee,, AAmmhhaarraa RReeggiioonn

((EEtthhiiooppiiaa)).. IInn tthhee ccuurrrreenntt aaddmmiinniissttrraattiivvee ssttrruuccttuurree,, tthhee zzoonnee hhaass 1177 rruurraall aanndd 44 ttoowwnn wwoorreeddaa

aaddmmiinniissttrraattiioonnss.. Rebu Gebeya ttoowwnn iiss tthhee aaddmmiinniissttrraattiivvee cceenntteerr ooff SSiinnaann wwoorreeddaa llooccaatteedd aatt 110000

3333’’ 00”” NN llaattiittuuddee aanndd 337700 4466’’ 00”” EE lloonnggiittuuddeess.. IItt iiss llooccaatteedd aabboouutt 332277 KKmm NNoorrtthh WWeesstt ooff AAddddiiss

AAbbaabbaa,, 229922 KKmm ssoouutthh eeaasstt ooff tthhee rreeggiioonnaall ccaappiittaall,, BBaahhiirr DDaarr aanndd 2277 KKmm nnoorrtthh ooff tthhee zzoonnaall

ccaappiittaall,, DDeebbeerr MMaarrkkooss ttoowwnn ((FFiigguurree 33..11))..

FFiigguurree 33..11:: MMaapp ooff tthhee ssttuuddyy aarreeaa

SSoouurrccee:: AArrcc GGIISS vveerrssiioonn 99..22
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AAccccoorrddiinngg ttoo SSiinnaann WWoorreeddaa CCuullttuurree aanndd TToouurriissmm OOffffiiccee ((22001133)) RReebbuu GGeebbeeyyaa wwaass ffoouunnddeedd

dduurriinngg tthhee HHaaiilleessiillllaassee rreeggiimmee iinn 11995577 aanndd iitt ccoovveerrss 330033..1188 hheeccttaarreess ooff llaanndd.. TThhee nnaammee RReebbuu

GGeebbeeyyaa iiss ssaaiidd ttoo bbee aassssoocciiaatteedd wwiitthh tthhee wweeeekkllyy mmaarrkkeett hheelldd oonn WWeeddnneessddaayy ((””RReebbuu””)) aatt tthhaatt

ttiimmee..

RReebbuu GGeebbeeyyaa ttoowwnn lliikkee ootthheerr small urban centers of Ethiopia include different institutions and

infrastructures. TThhiiss ttoowwnn wwaass ggooiinngg ttoo bbee sseelleecctteedd ffoorr tthhee ffaacctt tthhaatt wwaatteerr ssuuppppllyy pprroobblleemm iiss

ccrriittiiccaall && bbuurrnniinngg iissssuuee rreeqquuiirriinngg uurrggeenntt aatttteennttiioonn iinn tthhee aarreeaa bbuutt pprroobbaabbllee ccaauusseess,, cchhaalllleennggeess aanndd

iimmppaacctt ooff wwaatteerr ssuuppppllyy pprroobblleemm iinn tthhee ttoowwnn wweerree nnoott yyeett aasssseesssseedd..

33..11..22 PPhhyyssiiccaall FFeeaattuurreess

TThhee llaannddssccaappee ooff tthhee ttoowwnn aarreeaa iiss kknnoowwnn bbyy ppllaaiinn,, uunndduullaattiinngg ssllooppee aanndd bbeettwweeeenn ppllaaiinn aanndd

uunndduullaattiinngg ssllooppee wwiitthh aallttiittuuddee rraannggiinngg ffrroomm 22330000--22995577 mmeetteerrss aabboovvee sseeaa lleevveell aanndd iitt ccoonnssiissttss

3300%% ppllaaiinn,, 2255%% uunndduullaattiinngg ssllooppee aanndd 4455%% bbeettwweeeenn ppllaaiinn aanndd uunndduullaattiinngg ssllooppeess ((MMeennggiisstt,, 22000055))..

RReeffeerrrriinngg ttoo tthhee GGeeoollooggiiccaall MMaapp ooff EEtthhiiooppiiaa ((MMiinniissttrryy ooff MMiinneess,, 11997733)) iiddeennttiiffiieedd tthhaatt tthhee CChhookkee

MMoouunnttaaiinn aanndd tthhee ssuurrrroouunnddiinngg aarreeaass ccoonnssiisstt ooff aallkkaallii bbaassaallttss,, ttuuffttss,, aanndd aagggglloommeerraatteess ooff tthhee sshhiieelldd

ggrroouupp ((CCeennoozzooiicc--TTeerrttiiaarryy--MMiioocceennee)) wwhhiicchh aarree ppaarrtt ooff VVoollccaanniicc TTrraapp SSeerriieess.. FFrroomm tthhiiss wwee ccaann

ccoonncclluuddee tthhaatt tthhee ttoowwnn mmiigghhtt hhaavvee aallmmoosstt ssiimmiillaarr ggeeoollooggyy wwiitthh CChhookkee MMoouunnttaaiinn aanndd tthhee

ssuurrrroouunnddiinngg aarreeaa bbeeccaauussee CChhookkee MMoouunnttaaiinn iiss tthhee nneeaarr ddiissttaannccee ooff tthhee ttoowwnn aanndd aaccccoorrddiinngg ttoo

MMeennggiisstt ((22000055)),, mmoorree tthhaann 7755 %% tthhee ttoowwnn’’ss ssooiill iiss rreedd aanndd aabboouutt lleessss tthhaann 55%% iiss NNiittiissoollss.

IInn lliigghhtt ooff Ethiopian traditional agro-ecological classification system,, tthhee cclliimmaattiicc ffeeaattuurreess

oobbsseerrvveedd iinn tthhee RReebbuu GGeebbeeyyaa ttoowwnn ccoorrrreessppoonndd wwiitthh aallttiittuuddee aanndd aassssoocciiaatteedd vveeggeettaattiioonn

ccoovveerraaggee’’ss.. SSoo tthhee cclliimmaattiicc ccoonnddiittiioonn ooff RReebbuu GGeebbeeyyaa ttoowwnn iiss DDeeggaa.. TThhee aannnnuuaall rraaiinnffaallll ooff tthhee

ttoowwnn iiss 11335500 mmmm wwiitthh uunniimmooddaall rraaiinnyy sseeaassoonn oonn aavveerraaggee.. TThhee rraaiinnyy sseeaassoonn extends ffrroomm MMaayy ttoo

tthhee eenndd ooff SSeepptteemmbbeerr ((NNaattiioonnaall MMeetteeoorroollooggyy AAggeennccyy,, 22001122))..

SSttrreeaammss tthhaatt aarree ffoouunndd nneeaarr tthhee ttoowwnn RReebbuu GGeebbeeyyaa aanndd ggiivvee sseerrvviicceess ffoorr tthhee iinnhhaabbiittaannttss aarree

TTeemmzziigg,, wwhhiicchh iiss ffoouunndd 33 kkmm eeaasstt ooff tthhee ttoowwnn,, KKuulleecchh ffoouunndd 22 kkmm wweesstt ooff tthhee ttoowwnn aanndd AAttiimmeennaa

aallssoo ffoouunndd 22 kkmm NNoorrtthh WWeesstt ooff tthhee ttoowwnn.. BBeessiiddeess,, tthheerree aarree tthhrreeee sspprriinnggss wwiitthh aavveerraaggee ddiissttaannccee

ooff 11kkmm ffrroomm tthhee ttoowwnn tthhaatt sseerrvvee aass ssoouurrccee ooff wwaatteerr ffoorr tthhee iinnhhaabbiittaannttss.. TThheessee aarree KKeerrkkeehhaaww,,
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wwhhiicchh iiss ffoouunndd wweesstt ooff tthhee ttoowwnn,, KKeetteemmaaww ffoouunndd ssoouutthh ooff tthhee ttoowwnn aanndd GGuummzzeeggeenn ffoouunndd eeaasstt ooff

tthhee ttoowwnn ((MMeennggiisstt,, 22000055))..

33..11..33 PPoottaabbllee WWaatteerr ssuuppppllyy ssyysstteemm ooff RReebbuu GGeebbeeyyaa ttoowwnn

TThhee wwaatteerr ssuuppppllyy ssyysstteemmss ooff tthhee ssttuuddyy aarreeaa ffaallll iinnttoo ttwwoo bbrrooaadd ccaatteeggoorriieess;; tthheessee aarree ttrraaddiittiioonnaall

wwaatteerr ssoouurrcceess aanndd mmooddeerrnn wwaatteerr ssuuppppllyy ssyysstteemm.. AAmmoonngg tthhee kknnoowwnn ddiiffffeerreenntt ttyyppeess ooff wwaatteerr

ssoouurrcceess ssttrreeaammss ((rriivveerrss)),, sspprriinnggss aanndd wweellllss aarree tthhee mmaajjoorr ssoouurrcceess ooff wwaatteerr ssuuppppllyy ffoorr tthhee ttoowwnn..

FFrroomm tthhee vveerryy bbeeggiinnnniinngg ooff tthhee ffoouunnddaattiioonn ooff tthhee ttoowwnn,, wwaatteerr ddeemmaanndd ooff tthhee ttoowwnn wwaass bbeeiinngg mmeett

wwiitthh tthhee nneeaarrbbyy rriivveerrss ((ssttrreeaammss)) ooff TTeemmzziigg,, KKuulleecchh aanndd AAttiimmeennaa aanndd sspprriinnggss ooff KKeerrkkeehhaaww

KKeetteemmaaww aanndd GGuummzzeeggeenn aanndd hhaass bbeeeenn ffeettcchheedd aanndd ttrraannssppoorrtteedd bbyy hhuummaann ppoorrttaaggee.. TThhuuss,, any

water source used by the urban people for domestic purposes that is not properly constructed by

qualified people to protect from any possible contamination and ffrroomm wwhhiicchh uunnttrreeaatteedd wwaatteerr iiss

ffoouunndd ccoonnssttiittuuttee wwhhaatt wwee ccaallll ttrraaddiittiioonnaall wwaatteerr ssoouurrcceess.. TThheessee ssoouurrcceess ooff wwaatteerr aarree nnoott aaccttuuaallllyy

ssaaffeerr aanndd pprrootteecctteedd.. YYeett,, tthhee iinnhhaabbiittaannttss ooff tthhee ttoowwnn uusseedd tthhee wwaatteerr wwiitthhoouutt aannyy ttrreeaattmmeenntt lliikkee

bbooiilliinngg aanndd ffiillttrraattiioonn.. TThheessee ssoouurrcceess ooff wwaatteerr mmaakkee tthhee ppeeooppllee vvuullnneerraabbllee ttoo vvaarriioouuss wwaatteerr bboorrnnee

ddiisseeaasseess ssuucchh aass cchhoolleerraa,, ttyypphhooiidd aanndd tthhee lliikkee.. Furthermore, aatt tthhaatt ttiimmee tthhee wwaatteerr ddeemmaanndd wwaass

mmuucchh ssmmaalllleerr tthhaann iitt iiss ttooddaayy.. HHoowweevveerr,, wwiitthh iinnccrreeaassiinngg ssiizzee ooff ppooppuullaattiioonn wwhhiicchh aatt tthhee ssaammee

ttiimmee rreessuulltteedd iinn ggrreeaatteerr ddeemmaanndd ffoorr tthhee pprroovviissiioonn ooff cclleeaann ppoottaabbllee wwaatteerr,, tthhee ccoonnssttrruuccttiioonn ooff

mmooddeerrnn wwaatteerr ssuuppppllyy sscchheemmee bbeeccoommee qquuiittee nneecceessssaarryy (RTWSO, 2015)..

Modern water supply service or water supply with piped system for Rebu Gebeya Town was

started in 1995, and fourteen years later after the town became a Woreda capital, another water

source constructed in 2009, and the water sources for the town which were constructed during

these years are borehole I and Baydegim well respectively. The water drawn from these

individual stations are collected in different storage tanks which are both located at different

points north of the town.

According to RTWSO (2015) the water production capacity of the borehole I and Baydegim well

is 50 cubic meters and 60 cubic meters per day respectively. TThhee ccoonnssttrruuccttiioonn ooff tthheessee mmooddeerrnn

wwaatteerr ssuuppppllyy sscchheemmeess iiss ddeessiiggnneedd ttoo ggiivvee tthhee iinnhhaabbiittaannttss ooff tthhee ttoowwnn rreelliiaabbllee aanndd mmoorree qquuaalliittyy

wwaatteerr tthhaann hhaass bbeeeenn ppoossssiibbllee ffrroomm tthhee ttrraaddiittiioonnaall ssoouurrcceess.. Initially, it was believed to satisfy the

existing water demand of the town. But due to the growing number of the town’s population the
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amount of water that is drawn from borehole I and Baydegim well particularly during the dry

periods, become insufficient.

The pumping station of the borehole I is supplied with electricity, whereas the pumping station

of Baydegim well was and is still supplied with fuel oil (kerosene) and sends the water into the

mains under enough pressure to carry it to every faucet.  By this process water is distributed to

end users. As a matter of fact, the town has a total of 9 kilometers length network, which

includes both primary and secondary distribution pipe line and currently from the total 1647

households in the town, only 207_(12.5%) households have house connected taps (private pipes),

which is very low coverage and also there are 13 public taps from which three public taps are

belonged to government institutions of Rebu Gebeya junior secondary school, Rebu Gebeya

senior secondary and preparatory school and  Rebu Gebeya health center, which are distributed

throughout the town. Thus, the remaining households get water from public taps and from their

neighbors’ or fetch from traditional water sources. Thus, water supply and distribution networks

of Rebu Gebeya town are somewhat inefficient and insufficient as seen from the point of

increasing need for wide spatial coverage (RTWSO, 2015).

33..11..44 Socio-Economic sseettttiinngg ooff RReebbuu GGeebbeeyyaa ttoowwnn

AAccccoorrddiinngg ttoo Sinane Woreda finance and economic development office (2014/15 budget year),

the total population of the town is 6384 with a sex composition of 3181 males and 3203 females.

TTaabbllee 33..11 TToottaall ppooppuullaattiioonn ooff RReebbuu GGeebbeeyyaa ttoowwnn ffrroomm 22000077--22001155

NNoo YYeeaarr MMaallee FFeemmaallee TToottaall

11 22000077 22227733 22228899 44556622

22 22000088 22334455 22339933 44773388

33 22000099 22440099 22556699 44997788

44 22001100 22557777 22559955 55117722

55 22001111 22668888 22770066 55339944

66 22001122 22880033 22882222 55662255

77 22001133 22992244 22994455 55886699

88 22001144 33005500 33007711 66112211

99 22001155 33118811 33220033 66338844

Source: Sinane Woreda finance and economic development office (2015)
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AAllmmoosstt aallll ooff tthhee ddwweelllleerrss ooff tthhee ttoowwnn aarree tthhee ffoolllloowweerr ooff CChhrriissttiiaann aanndd tthhee ssppeeaakkeerr ooff AAmmhhaarriicc

llaanngguuaaggee ((SSiinnaann WWoorreeddaa ccuullttuurree aanndd ttoouurriissmm ooffffiiccee,, 22001133))..

AAccccoorrddiinngg ttoo Sinan woreda civil service office, Sinan woreda Trade and transport office and

Sinan woreda Technique, profession and enterprises development office (2015), of the total

urban dwellers, 1251 (20%) engage in commerce (trade) activity, 884 (14%) engage in service

activity, 50 (0.8%) engage in manufacturing, 10 (0.1%) engage in urban agriculture and the

majority of urban dwellers 4099 (64.2%) engage in the other informal sectors (such as in

preparing and selling tea, bread, “Tella”,  “Areqi” and the like) of the economy. Thus, just like

other small urban centers of the country the dwellers of RReebbuu GGeebbeeyyaa ttoowwnn mmoossttllyy eennggaaggee iinn

commerce (trade) activity and other informal sector activities ((MMeennggiisstt,, 22000055))..

3.2. Research Design

In order to achieve the objectives of this research, the researcher applied descriptive survey

research method. Descriptive questions like ‘‘what’’, “how” and “when” are more appropriate

and help to describe the situation and find deep insights of the issue under study. Hence, it helps

to describe the status of situation.

3.3 Sampling methods

The researcher applied both probability and non-probability sampling technique to obtain the

samples of households and others. Thus, it helped to get necessary information from households

of the town and other concerned bodies.

The theoretical population is the town dwellers of Rebu Gebeya. There is one kebele in the town

and it is divided in to four sites. Thus, according to Sinan Woreda Finance and Economic

Development Office (2014/15 budget year), the total population in the study area is 6384. And

according to Rebu Gebeya town municipality (2014) the total household size of the town is about

1647. The four sites are taken and served as clustered site groups. Then, from these a total of 120

households were randomly selected by cluster systematic random sampling and by a sample size

of seven percent, proportionally from each site in order to avoid over or lesser representations

from each sites (Table 3.2).
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Table 3.2 Sampling method and sample households’ selection from each site

No. List of sites Total households per site Sample households from each site

1. 01 435 32

2. 02 337 24

3. 03 474 35

4. 04 401 29

Total 1647 120

These 120 households were taken as samples for the study believing that the selected sample size

represents the remaining households. The list of all households from each site was used as a

sample frame from which the samples are drawn.

Besides, participants of focus group discussion were selected from the concerned offices based

on non-probability sampling technique, through purposive sampling. These participants were

purposively selected from different offices believing that they have deep and relevant

information about the issue of the study (Table 3.3).

Table 3.3 Selection of focus group discussion participants

No Offices from where the participants were

selected

No. of selected

participants

Method of selection

1 Rebu Gebeya town water service office 4 purposive sampling

2 Sinan Woreda health center office 3 purposive sampling

Total 7

3.4 Data types and Method of data collection

Both primary and secondary data were collected and used for the assessment of water supply and

distribution problems of the study area.
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3.4.1 Sources of primary data

Primary sources of data were collected through questionnaire, focus group discussion and

observation from selected sample households, different offices and the water supply issues

respectively.

3.4.1.1 Household Survey: To generate information at household level the researcher used both

closed and open ended questionnaires; and open response-option questionnaires to collect

primary data concerning all relevant variables such as problems of urban water supply and

distribution, communities’ participation in the provision of water supply, factors affecting the

sustainability of urban water supply schemes.

3.4.1.2 Focus group discussion (FGDs): The researcher conducted focus group discussions

with people from different offices with different responsibility, knowledge and experience such

as; Rebu Gebeya town Water and health offices about the town’s water supply and distribution

coverage, the balance between demand and supply of water  in the town, the major challenges

faced in the provision of these services, status of communities’ participation in operation of the

water supply schemes and the effects of water supply and distribution problems. For the focus

group discussion, seven members were identified to participate. The researcher used checklists

for the focus group discussion.

3.4.1.3 Observation: In addition to the above tools, the researcher also used observation methods

to assess the current status of water supply and distribution in the town, the existing water

sources of the town and their state of development, the condition of water supply interruption in

the town, the round trip distances of water sources from the dwelling places, the condition of

queuing and waiting turns for fetching water and the functional sustainability of the schemes and

matched it with the checklists to assess the reliability of the data collected.

3.4.2 Sources of Secondary Data

Secondary data collections were the other main tools for research work, for which the researcher

used journals, report from Woreda offices of water resource development, Zonal water offices

and regional offices on the socio-economic conditions of the study area.
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These data which were collected through questionnaires, focus group discussion, personal

observation and reviewing relevant and pertinent documents were triangulated to ensure the

accuracy and validity of the data.

3.5 Method of Data Analysis

Both qualitative and quantitative methods of data analysis were used to analyze the data gathered

from field. Qualitative data that were gathered through personal observations and focus group

discussion and secondary data (document review) obtained from different offices were analyzed

qualitatively.

The primary data collected from household respondents through structured questionnaires were

first checked for accuracy and tabulated and analyzed by using descriptive statistics. The data are

presented in tables and figures.
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CHAPTER FOUR

4. DATA ANALYSIS AND DISCUSSION

4.1 Background Information of Sample Households

Knowing the socio-economic and demographic background information about sample

populations is very important to know their characteristics. As stated earlier the size of sample

households for this study was 120. From the sample population 92_ (77%) were male head and

28_ (23%) were female head household respondents. With regard to age composition, the age of

these household heads ranges from 25 years to 60 years old and 49_ (40.8%) of the respondents

recline in the age category of 25-34, 33_(27.5%) in the age group of 35-42 years, and

26_(21.6%) of the respondents are in the age category of 43-51 years and 12_(10%) of the

respondents are in 52-60 years.

4.1.1 Marital Status and Family Size

Marital status has to do with family size and family heads, which in turn, has an impact on water

consumption and participation in projects targeted to water supply. The organization of collected

data (Table 4.1) reveals that that 85_(70.8%) respondents were married, whereas 8_(6.6%),

15_(12.5%) and 12_(10%) of the respondents were single, windowed and divorced respectively.

Family size of households has to do with initial investment of water supply projects, water

consumption and payment for it. With regard to the household family size, those respondents

with family size less than 4 comprise about 37_(30.8%), family size between 4-6 constituted

68_(56.7%), and 15_(12.5%) of the respondents indicate that their family size between 7- 9. The

average household family size of the respondents is 4.55 ranging from one up to nine members.

Table 4.1 Distributions of Respondents by Marital Status and Family Size

Marital status Family size

Category Frequency Percent Category Frequency Percent

Married 85 70.8 Below 4 37 30.8

Single 8 6.7 4-6 68 56.7

Widowed 15 12.5 7-9 15 12.5

Divorced 12 10 Above 9 - -

Total 120 100.00 120 100.00

Source: Sampled household survey, January 2015
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4.1.2 Monthly Income of Sample Households

Household income is one of the most determinant factors of individuals’ living standard in

general and consumption in particular. As indicated in table 4.2, out of the total households,

about 8_(6.7%) earns less than 400 Birr per month, 15_(12.5%) earns about 401-800 Birr per

month, 20_(16.7%) earn about 801-1200 Birr per month and 10_(8.3%) of the respondents

indicate that their family income is between 1201-1600 Birr per month. Meanwhile, the rest

25_(20.8%) and 42_(35%) of the respondents indicate that their family income is between 1601 -

2000 and above 2001 Birr per month respectively.

Table 4.2 Distributions of respondents by monthly income

No Monthly income Frequency Percent

1 Less than 400 8 6.7

2 401-800 15 12.5

3 801-1200 20 16.7

4 1201-1600 10 8.3

5 1601-2000 25 20.8

6 Above 2001 42 35

Total 120 100.00

Source: Sampled household survey, January 2015

4.1.3 Educational Status

Education is an instrument used to create educated citizens who works for the socio-economic

development of a nation. It is a basic parameter for any development activity as in water supply

and distribution programs. This is because literate citizens can be better participants and involve

in projects targeted to water supply and distribution. Knowledge and technology transfer are also

easier in a community that constitutes educated peoples. Educated individuals demand for better

services and toward improvement of their living condition. As it is shown in Table 4.3,

16_(13.3%) of households were illiterate, 68_(56.7%) have finished their elementary education,

which is from grade one to eight formal education and 20_(16.7%) of the respondents have

finished their secondary education, which is from grade nine to twelve or high school educations.
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Those households who are Diploma and Degree holders constituted 9_(7.5%) and 7_(5.8%)

respectively.

Table 4.3 Distributions of respondents by Educational Status

No Educational status Frequency Percentage

1 Illiterate (uneducated or untaught) 16 13.3

2 Elementary education 68 56.7

3 Secondary education 20 16.7

4 Diploma holders 9 7.5

5 Degree holders 7 5.8

Total 120 100.00

Source: Sampled household survey, January 2015

4.1.4 Occupational profiles

Sample households were also asked about their current occupation (main sources of income) and

the results of household survey are presented in Table 4.4, and 68_(56.7%) of the respondents

report that trade is their main sources of income, 16_(13.3%) of the respondents are civil

servants (government employees) and 7_(5.8%) of the respondents engage in daily labor.

Whereas, those 12_(10%) and 17_(14.1%) of the respondents report that agriculture and trade

and farming and daily labor were their main sources of income respectively.

Table 4.4 Distributions of respondents by occupational profiles

No Occupational profiles Frequency Percentage

1 Farming - -

2 Trade 68 56.7

3 Government employees 16 13.3

4 Daily labor 7 5.8

5 Farming and trade 12 10

6 Farming and daily labor 17 14.1

Total 120 100.00

Source: Sampled household survey, January 2015
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4.2 Water Supply and Distribution level in Rebu Gebeya Town

Assessing the current situation of urban water supply helps to know the supply and distribution

level, factors and challenges against the provision and to set directions aimed at adequate water

supply to the target urban community on sustainable basis. Accordingly, data on water supply

and distribution status and accessibility, causes of water supply interruptions, alternative water

supply sources, distances traveled and time required for collecting water, means of water

transportation, volume of water collected and consumed daily and health problems related to

water supply inaccessibility were gathered to look at the existing urban water supply and

distribution in the Town.

According to RTWSO (2015) the total daily discharge of water from the two water sources of

borehole I and Baydegim well is 110 cubic meters (110000 liters) and the average per capita

consumption of water is 17.3 liters per day which is less than the UN-HABITAT (2003) standard

of minimum amount of water which is needed to satisfy metabolic, hygienic and domestic

requirements usually about 20 liters of safe water per person per day.

Water supply coverage provides a clear picture of the water supply situation of one specific

country or town and helps to compare one country with others and the inter and intra town

distribution with in specific country. The percentage of population with or without piped water

connection is a relevant indicator to compare the coverage of water supply in urban areas (UN-

Habitat, 2003). Thus, water supply coverage is calculated simply by dividing the urban

population served with potable water to total number population times 100 %.

In line with this, the focus group discussion made with Rebu Gebeya Town water service office

officials and the researcher’s personal observation indicted that, the current coverage status of

water supply and distribution in the town is very low, which is only 28%, and the urban dwellers

use several traditional sources of water such as unprotected well and protected hand dug wells,

protected and unprotected springs and even from streams. Besides, the participants of focus

group discussion underscored that the available sources of water are not enough to meet even the

current water demand of the town. Therefore, big efforts should be done by Rebu Gebeya town

water service office and the regional water resource development bureau to increase potable

water supply coverage in the town and to meet the current and future water demand.
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Water distribution is one of the most important tasks of any water service institution, which

require a high amount of investment. Water distribution work starts when water is drawn from a

source and piped into a treatment plant. Then the treated water flows to a pumping station, where

it is pumped into large cast iron pipes called water mains. Water mains run beneath the streets.

They carry water and connect with smaller pipes that lead to every home, office, building,

factory, and restaurant. The pumping station of the borehole I is supplied with electricity, where

as the pumping station of Baydegim Well was and is still supplied with fuel oil (kerosene) and

sends the water into the mains under enough pressure to carry it to every faucet. By this process

water is distributed to end users. As a matter of fact, the town has a total of 9 kilometers length

network, which includes both primary and secondary distribution pipe line and currently from

the total 1647 households in the town, only 207_(12.5%) households have house connected taps

(private pipes), which is very low coverage and also there are 13 public taps, from which three

public taps are belonged to government institutions of Rebu Gebeya junior secondary school,

Rebu Gebeya general higher secondary and preparatory school and  Rebu Gebeya health center,

which are distributed throughout the town. The remaining households get water from public taps

and from their neighbors’ or fetch from traditional water sources and one public tap gives service

at least for 160 urban dwellers of the town. Thus, water supply and distribution networks of Rebu

Gebeya town are somewhat inefficient and insufficient as seen from the point of increasing need

for wide spatial coverage (RTWSO, 2015).

Table 4.5 Level and progress of pipe connection

No Types of connection and

urban population

Years

1995 2009 2010 2011 2012 2013 2014 2015

1 No of private pipes - 207 207 207 207 207 207 207

2 No of public fountains 4 9 13 13 13 13 13 13

3 Total urban population - 4978 5172 5394 5625 5869 6121 6384

4 urban population served

with potable water

- 1807 1807 1807 1807 1807 1807 1807

5 Urban potable water

coverage (%)

- 36 35 33.4 32 29.4 29 28

Source: RTWSO, 2015
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As shown in table 4.5 the number of private pipe connection and public fountains were slightly

increasing from 1995 to 2009. However, there is no increasing progress after 2009 and the

number of households who have no connection is more than eight times the connected one. In

other words, there are only 207_(12.5%) households who have private pipe connection of the

total of 1647 urban households and the current water coverage of the town which is the

percentage of urban population served with potable water constitutes only 28%, which is very

marginal.

4.2.1 Water Supply and Accessibility of Sample households

Provision of potable water is all about access to safe and adequate quality of drinking water to

the people within a reasonable distance.

According to UN-HABITAT (2003) water accessibility can be explained as an adequate amount

of water which is needed to satisfy metabolic, hygienic and domestic requirements at least 20

liters of safe water per person per day. In urban areas the water source may be either a public

fountain or a stand pipe at least 20 liters of safe water per person per day and not more than 200

meters away from the dwelling place.

The sample households were asked whether they have or not a reasonable and good access to tap

water supply at 200 meter distance, and from the total 120 sample households, about 42_(35%)

of the respondents have a reasonable and good access to tap water supply at 200 meter distance

and 78_(65%) of the respondents have no access (Table 4.6).

Table 4.6 Water Supply systems of Sample households have a reasonable and good access to tap

No Water supply system of households who have a

reasonable and good access to tap water supply at 200

meter distance

Number Percent

1 Tap inside the compound 12 28.5

2 Tap inside neighbors’ compound 7 16.7

3 Public tap/fountain 23 54.8

Total 42 100.00

Source: Sampled household survey, January 2015
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From those households who have a reasonable and good access to tap water supply at 200 meter

distance, about 12_(28.5%) have a tap inside the compound, 7_(16%) get water from a tap inside

neighbors’ compound and the remaining 23_(54.8%) fetch water from public tap/fountain. In

other words, about 30_(71.5%) of households do not have private pipe connection and depend on

private sellers from a tap inside neighbors’ compound and public tap/fountain. Furthermore,

those 30_(71.5%) of the sample households who collect water by buying water from a

neighbors’ tap and public tap/fountain, were also asked about the distance of public taps from

their homes and the majority 19_(63.3%) of the respondents reported that the public tap is more

than 500 meters far away from their homes, which is much more than 2.5 times the 200 meters

recommended by the standard of WHO (2004), 7_(23.3%) of the respondents responses between

300-500 meters and 4_(13.3%) confirmed that the public tap is far away from their home

between 150 meters to 300 meters. In relation to time, it takes more than one hour for both

waiting turns and round trip for those households who are far away from the public tap more

than 500meters, 40-50 minutes for those households who are far away from the public tap

between 300-500 meters and 25-40 minutes for those households who are far away from the

public tap between 150 meters to 300 meters and most of the respondents indicated that, the

problem of queuing and waiting turns at public pipes was more serious than that of the distance

(Figure 4.1).

Figure: 4.1 People queuing and waiting turns to fetch water at public pipes



42

From 42_(35%) households who have a reasonable and good access to tap water supply at 200

meter distance, 37_(88%) were married and 5_(12%) were single and from 78_(65%)

households who have no access, 48_(61.5%) were married, 3_(4%) were single, and 15_(19.2%)

and 12_(15.3%) were widowed and divorced respectively. Besides, 38_(90.4%) of households

who have a reasonable and good access to tap water supply were beyond the age of 43 and

4_(9.5%) were in the age group of 35-42 years; and from 78_(65%) households who have no

access, 49_(62.8%) were below 34 years and 29_(37%) were in the age group of 35-42 years.

Meanwhile, all households who have good access to tap water supply earn above 2001 Birr per

month and, of those who have no basic access 53_(68%) earn less than 1600 Birr per month and

25_(32%) earn between 1601-2000. Furthermore, of those who have reasonable access

26_(62%) have finished their elementary education, 13_(31%) have finished their secondary

education and the rest 3_(7.1%) have Diploma; and from 78_(65%) households who have no

access 16_(20.5) were uneducated, 42_(54%) have finished their elementary education, 7_(9%)

have finished their secondary education and the rest 13_(16.6%) have finished their tertiary level

of education. Thus, it implies that the level of water accessibility is highly related to income,

education, marital status and age of households since all, 88% and 90.4% of households have a

reasonable and good access to tap water supply at 200 meter distance are those who earn above

2001 Birr per month, educated , married and beyond the age of 43 respectively.

As many of the participants of focus group discussion stated during a time of water shortage the

urban dwellers collect water from the traditional sources such as unprotected well and protected

hand dug wells, protected and unprotected springs and even from streams, which are not safe for

drinking. From this one can deduce that the majority of household respondents have no a

reasonable access and water accessibility standards were and are not applied in the town, and it is

difficult for households to fetch water from these distances and through such long queuing and

waiting turns at public pipes. And thus, they buy water at relatively high cost from a nearby

water vendor. As a result, the high cost of water may force households of the lower income to

use small quantities of water and alternative of poorer quality that brings a greater health risk

too.
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4.2.2 Challenges of water supply and distribution

Access to water supply is a fundamental human right. However, water supply and distribution is

constrained by multiple factors related to socio-economic (population growth, lack of

technological capacity and financial problems), institutional (lack of institutional capacity and

weak sector coordination) and environmental (topography of the area and insufficient water

resource).

Table 4.7: The main challenges of water supply and distribution

No Possible reasons Alternatives

Yes No

No Percent No Percent

3.1 Population growth and urbanization 35 29.2 - -

3.2 Lack of institutional capacity - - 24 20

3.3 Lack of technological capacity 15 12.5 - -

3.4 Insufficient financial resource 47 39 - -

3.5 Insufficient water resources - - 9 7.5

3.6 Weak sector coordination 18 15 - -

3.7 Lack of community participation - - 87 72.5

3.8 Topography of the area 5 4.2 - -

Total 120 100.00 120 100.00

Source: Sampled household survey, January 2015

The problems of water supply and distribution in Rebu Gebeya town are multidimensional and

stem from various sources. These are due to population growth and urbanization, lack of

technological capacity; insufficient financial resource, insufficient water resources, weak sector

coordination and topography of the area were the major ones.

4.2.2.1 Population growth and urbanization

The increasing number of people living in urban areas is associated with increasing water

demand and difficulties for many people to access adequate supply of clean water and sanitation

(Post, 2002). Increased population led to an increased pressure on the limited amount of
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available fresh water. Accordingly, the population of Rebu Gebeya town during 2007 census was

4562, 5172 in 2010, 5869 in 2013 and 6384 in 2015. However, there is no additional water

supply service for the Town dwellers after 2009 and 35_(29.2) of the sample household

respondents confirmed that, rapid population growth and urbanization was and is still a challenge

for water shortages in the Town.

Furthermore, the participants of focus group discussion underscored this issue during their

discussion by stating as ‘‘the town is increasingly facing water crisis due to mounting water

demand and inadequate measures to meet the demand. This particular situation is arising because

of increase in urban population.’’ Therefore, it implies that immediate measures of supplying

water service should be taken to meet the demands of rapid population growth and urbanization.

4.2.2.2 Lack of technological capacity

As Sijbemsa (1989) innovative technologies are essential to overcome barriers to water supply

and distribution problems. Technological capacity includes the development and application of

new technologies, the technical skills needed to efficiently construct, operate and manage a

technical solution, the translation of information regarding to promote informed decision-making

when implementing a technical solution, the availability and accessibility of spare parts. Thus,

12_(10%) of the sample household respondents reported that lack of technological capacity is

one of the main challenges of water supply in the town even the pumping station of Baydegim

well was and is still supplied with fuel oil (kerosene). The participants of focus group discussion

underlined this as a great challenge because attempts of digging boreholes were made two times

in the town. Yet, due to inappropriate technology the professionals unable to operate after 150

meters and 52 meters deep because of absence of water and hard rock; and they recommend that

better professionals from the Federal government should study underground water potentials of

the Town and technologies like electric power supply and rotary drilling techniques should be

applied. Besides, the Town water office officials reported that, Regional technicians that came to

the Town to study and operate the work did not make sound communication with the Town

water office officials in providing information even about the geology of the Town and that is

why the two boreholes failed.
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4.2.2.3 Insufficient financial resource

As Montegomery et al (2007) pointed out that in many developing countries lack of financial

resources and low prioritization of water supply constrain both the maintenance and expansion of

water supply services. The majority of household respondents about 47_(39%) reported that,

despite sharply increasing demands for urban water supply services has been constrained by

insufficient investment. In line with this, the participants of focus group discussion also indicated

that, there is low prioritization of spending money, which is assigning only a small fraction of

money in to water supply and distribution service compared to other infrastructures and they

stated as the town water service office is an autonomous body responsible for working

independently and there is no assigned budget except the grants given by Woreda water service

office during water system failure for repairing and maintenances of non-functional water supply

schemes. But the study, design and construction of big schemes (including spring development,

small and large gravity schemes, motorized schemes, boreholes and shallow wells) are

undertaken by Regional Water Bureaus. Thus, lack of finance to be used is one of the major

bottlenecks stopping water supply and distribution in Rebu Gebeya town.

4.2.2.4 Weak sector coordination

About 18 (15%) the household respondents reported that, there is weak coordination between

different service delivery institutions such as Woreda level water offices and electricity

institutions. The participants of focus group discussion also indicated that the pumping station of

Baydegim Well was and is still supplied with fuel oil (kerosene) and thus, there is low sector

coordination in the town.

4.2.2.5 Topography of the area

Topography or relief also affects water supply and transmission or conveyance of water and the

pressure maintained in pipe lines which determines the efficiency of the distribution system.

Thus, 5_(4.2 %) of the sample households reported that, the topography of the town influences water

supply and distribution since tthhee llaannddssccaappee ooff tthhee ttoowwnn aarreeaa iiss kknnoowwnn bbyy ppllaaiinn,, uunndduullaattiinngg ssllooppee

aanndd bbeettwweeeenn ppllaaiinn aanndd uunndduullaattiinngg ssllooppee..
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As many of the participants of focus group discussion stated and the data obtained from Rebu

Gebeya town water service office indicates, the town water service office devised water supply

scheduling as a temporary solution to make water supply shortages and interruptions by shifts

and to create fair water supply and distribution among the residents of the town. Thus, the

dwellers’ of the town get and fetch pipe water three days a week except the weekend and other

common religious holidays. The researcher’s personal observations also approved that, there is

water scheduling in the four Sites (Sefers) of the town, which means the water supply turned on

three days a week for few hours (a maximum of three hours) and turned off four full days a week

due to water shortages in the current water supply and distribution.

4.2.3 Water supply interruptions

In Rebu Gebeya Town inconsistency of water supply is also another factor that causes water

supply shortage, which in turn, caused by either through intermittent sources or resulting from

engineering inefficiencies. According to Vairavamoorthy and Mansoor (2006) in Kharti and

Vairavamoorthy (2007) intermittent water supply (daily or weekly discontinuity) leads to many

problems including severe supply pressure losses, great inequalities in the distribution of water,

lower volume use and in-pipe contamination. Thus, households’ water storage may be necessary,

and this may lead to an increase in the risk of contamination during such storage and associated

handling. Seasonal discontinuity often forces users to obtain water from inferior and distant

sources.

Water supply interruption in Rebu Gebeya Town was and is now a big challenge and it affects

the life of the residents in many ways. The frequency of water supply interruption revealed how

much the water supply interruption is a very serious problem in the study area. Out of 120

surveyed sample households that are found in different sites of the town, all 120_(100%)

households reported that there is a shift for water supply interruption that occurred four full days

per week, which implies there is no water supply service 16 days per month or 208 days per

annum (this means, there is no connection continuously almost for 7 months per year). In other

words, the sample households fetch water three days a week except the weekend and other

common religious holidays. The researcher’s personal observations also approved that, there is

water scheduling in the four Sites (Sefers) of the town due to water shortages in the current water



47

supply and distribution. Furthermore, the household respondents were also asked about the

causes of continuous water supply interruptions and 45_(37.5%) of the total respondents could

not know the reasons clearly and the remaining 75_(65.2%) gave different reasons like shortage

of water sources and insufficient discharge (low yield), weak sector coordination, urban

population growth and subsequent increase of water demand, power supply inconsistency and

poor maintenance.

In line with this, the focus group discussion members expressed their views as; “in addition to the very

low coverage of water supply in the town, long water supply interruption is another pressing problem

of the town and say that, there are pipe lines with no running water at least for four days a week.”

They stated attributed interruption problems to insufficient water sources, breakdown of water

supply schemes, power supply interruption and large number of households using the single water point.

4.2.3.1 Insufficient water sources and discharge

As stated earlier the total water production capacity of the borehole I and Baydegim well is 50

cubic meters and 60 cubic meters per day respectively. Thus, the total daily discharge of water

from the two water sources is 110 cubic meters (110000 liters), which is very low when we

compare it to the number of population and demand of water.

4.2.3.2 Power supply interruption

As stated above the pumping station of the borehole I is supplied with electricity and there is no

reserve generator. Thus, in case of electric power interruption there is water supply interruption.

4.2.3.3 Urban population growth and subsequent increase of water demand

Urbanization and/or rise in living standard as a factor for water supply shortage increases urban

population and water consumption. Water demand is escalating as the urban population is

increasing and rapid urbanization is taking place in an area. As stated by Yimer (1992) the

problem of adequate potable water supply for urban communities is intimately related to the

growth of urban centers, mainly in respect to rapid population growth and people’s changing

sense of urbanism which implies having water using appliances/fixtures, frequency of bathing,

using water for house/floor washing, etc. Thus, the population of Rebu Gebeya town is
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increasing from time to time but did not the water supply service; this in turn brings mismatch

between the dwellers water demand and supply.

Thus, the dwellers of the town use different mechanisms to cope up water shortage problems

during interruption such as storage, buying from vendors and use traditional sources. Similarly,

the sample household respondents stated that if the interruption is not in the whole town, and if

people needed water and/or if they did not have the time or means to collect water from the

public pipe, they bought it from other sites and pay between 1 to 1.5 birr per 20 and 25 liters

respectively. If not, they collect from traditional sources of water such as unprotected well and

protected hand dug wells, protected and unprotected springs and even from streams, which are

not safe for drinking (Table 4.8).

Table 4.8 Alternative sources of water during interruption for sample households

No Alternative sources of water during interruption Frequency Percentage

1 Use storage 32 26.7

2 Buy from uninterrupted areas 17 14.1

3 From unprotected sources 71 59.1

Total 120 100.00

Source: Sampled household survey, January 2015

As shown in table 4.8, more than two-third 71_(59.1%) of the sample household respondents

report that both protected and unprotected traditional sources of water were their main sources of

drinking water due to inadequacy and frequent interruption of pipe water supply schemes.

Besides, 32_(26.7%) and 17_(14.1%) of the sample household respondents confirmed as they

use storage and buy water from uninterrupted areas respectively to overcome water scarcity

during interruptions.

Therefore, to alleviate the problems of water supply interruptions in the town, both the concerned

government offices like the Regional water resource development bureau, Zonal water resource

development offices, Rebu Gebeya town water service office and the community should work

together to answer the questions of water supply and distribution shortage.



49

4.2.4 Water Collection Tanks

Regarding the containers that the households used for fetching and carrying water, all

120_(100%) household respondents indicated that water is transported by human by using either

Insira or plastic Jarrycans (Figure 4.2).

Table 4.9: Distributions of sample households’ responses by water consumptions in liters

Size of the containers

in liters

Frequency of fetching water per day Total

1 2 3 4 5 Frequency Percent

Below 15 - - - - - - -

20 liter - 1 2 14 13 30 25

25 liter - 9 12 38 31 90 75

Above  26 - - - - - - -

Total Frequency - 10 14 52 44 120 100.00

Percent - 8.3 11.6 43.4 36.6 100.00

Source: Sampled household survey, January 2015

The household survey respondents in the study area indicated that most of the time they fetch

water three days a week except the weekend and other common religious holidays. The

researcher’s personal observations also confirmed that, there is water scheduling in the four Sites

due to water shortages in the current water supply and distribution of the town. Regarding to the

frequency of fetching water per day, 10_(8.3%) of respondents have been fetching water two

times a day, 14_(11.6%) of respondents collect water three times a day and the majority of

household respondents about 52_(43.4%) fetch water four times a day. The remaining

44_(36.6%) of household respondents fetch water five times a day. Thus, the mean frequency of

water collection is 4.08 times a day (Table 4.9).

Besides, the researcher has also seen the amount of water holding capacity of the container used

to fetch in the single round. Thus, 30_(25%) of the respondents report that the holding capacity

of the container used to fetch water is 20 liters and the remaining 90_(75%) of the respondent
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confirmed that the water holding capacity of the container used to fetch water is 25 litter. When

we see the mean amount of water collected in a single round trip was found to be 23.75 liters

(Table 4.9).

Table 4.10 Sample households Perception about the current water supply of the town

No Question Perception

Response Frequency Percentage

1. Are you happy at the current waters supply

of the town?

Yes 8 6.7

No 112 93.3

Total 120 100.00

2 What makes you unhappy at the current

water supply of the town?

Scarce 65 58

Unsafe - -

Interruption 42 37.5

Cost 5 4.5

Total 112 100.00

3. How do you perceive the current problem
of provision of piped water is an issue
public worth discussion?

Extremely

serious

78 65

Very serious 27 22.5

Serious 15 12.5

Not serious - -

Total 120 100.00

Source: Sampled household survey, January 2015

The sample households were asked whether they are happy at the current water supply or not?

Concerning this, as it is indicated in Table 4.10, only 8_(6.7%) of the respondents were happy at

the existing water supply situation of the town. Whereas, the majority of the respondents (93.3%)

were not happy at the current drinking water supply service of the town. Thus, there is
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dissatisfaction among the sample household respondents regarding the water supply and

distribution of the town.

Regarding to the cause of dissatisfaction, most of the respondents about 65_(58%) are unhappy

at the current water supply of the town due to scarcity and the rest about 42_(37.5%) and

5_(4.5%) of the respondents are dissatisfied due to interruption and cost. In line with this, the

sample households confirmed that if they fetch water from the public taps, they are paying 30

and 40 cents per 20 and 25 liters of water respectively.

Regarding to the severity of water problem, the majority of the respondents about 78_(65%)

stated that the current problem of provision of piped water is an extremely serious and the rest

27_(22.5%) and 15_(12.5%) of the respondents explained that the problem of water in the

current water supply system of the town is very serious and serious respectively.

4.2.5 Impacts of water supply and distribution inaccessibility

It is impossible to have a clean and safety environment without water. Water is necessary in

promoting personal hygiene and cleaning the environment. We use water to clean ourselves, our

clothes, our dishes, our cars and everything else around us. Without an adequate and wholesome

water supply, health cannot be maintained. Thus, inaccessibility of improved potable water

supply influences everybody’s health, wellbeing, life expectancy, education and social

development.

Regarding to this, the sample households were asked whether their families have been faced any

water related health problem or not, and the majority of the respondents about 92_(76.7%)

reported that, they faced health problems caused by both water-washed diseases (these are risks

of overall water scarcity) and risks arising from waterborne infections (Table 4.11). These

comprise diseases linked to a lack of water for personal hygiene and risks arising from

compromised water sources pertain to viable pathogens or their toxins not being completely

removed in the treatment process, thereby causing an excess burden of infectious diseases like

Guardia, Typhoid, Ameba, typhus,, cchhoolleerraa and the like. The remaining 28(23%) reported that

they have not ever encountered any water-washed and water born diseases.
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Table 4.11 Sample households’ response water related health problem

No Question Perception

Response Frequency Percentage

1 Have you and your families have been faced

any water related health problem?

Yes 92 76.7

No 28 23.3

Total 120 100.00

Source: Sampled household survey, January 2015

The focus group discussion conducted with Rebu Gebeya town water service office and health

office officials also confirmed the presence of health problems caused by both water-washed

diseases and waterborne infections (Figure 4.2). Furthermore, the health office officials stated

that water related health problems are the major health problems in the town.

Figure 4.2: Focus group discussions with Rebu Gebeya town water service office and health

office officials
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According to the sample households own judgment and the focus group discussion held with

Rebu Gebeya town water service office and health office officials; these diseases might be

occurred when they use suboptimal water for drinking during long periods of water shortage and

interruptions. The more compromised water availability is the greater the pressure will be on

using suboptimal water supplies contaminated by pathogens. Thus, to prevent the occurrence of

such waterborne diseases, water treatment is very essential. Therefore, big efforts should be

made by Rebu Gebeya town water service office and the regional government to increase potable

water supply and distribution in the town and to ensure the health of urban dwellers. And this in

turn is; crucial to spurring growth and sustaining economic development. But poor access to

water supply and distribution limits opportunities to escape poverty and exacerbates the problem

of vulnerable and marginalized groups especially those affected by HIV/AIDS and other

diseases.

4.3 Community participation in water supply and distribution

As stated earlier, participation comprises the notion of contributing, influencing, sharing, or

redistributing power of control, resources, benefits, knowledge, and skill to be gained through

beneficiaries’ involvement in decision making. Water supply project activities are not likely to

achieve their objectives without the active and continuous participation of the users. Users would

have to be involved directly or indirectly in the development, planning implementation,

operation and maintenance. It is a fundamental element of sustainability of water supply

schemes. The water supply agencies have to initiate proactive measures like awareness building,

community mobilization, constitution of community-based institutions like water user

association and water committees, strengthening democratic process in them and broad basing

involvement of community by transferring responsibility and authority to them in all aspects

during water supply development, operation and maintenance of schemes (IRC, 1987 cited

Yitayh 2011).
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Table 4.12 Sample households’ participation in water supply schemes

No Question Perception

Response Frequency Percentage

1 Have you ever been involved in

the provision of water supply

schemes?

Yes 97 81

No 23 19

Total 120 100.00

2 At what stage of the

development process did you

participate?

Planning (in site and

schemes type selection)

6 6

Construction 68 70

After construction in

the management aspect

5 5

In all phase - -

Leakage and theft

prevention

18 19

Total 97 100.00

Source: Sampled household survey, January 2015

According to the study result shown in table 4.12, of those surveyed 97_(81%) of the sample

households had participated in one way or another in the water supply development schemes and

the rest 23_(19%) of the sample households had not participated in water supply schemes.

With regard to the phase of community participation in the water supply development the

findings revealed that out of participants 68_(70%) of the sample households had actively

participated during the construction phase while 6_(6%) participate in planning (in site and

schemes type selection), 5_(5%) actively participated in the management schemes after

construction and 18_(19%) respondents actively participated in the leakage and theft prevention.

From this one can deduce that there is high level of community participation during the

construction phase. But majority of the users did not participate adequately especially during

planning phases, which is the more important phase and after construction in the management
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aspects. In other words local communities’ knowledge through their experiences is not

considered in the planning phases which can have impact on sustainability. Regarding the need

of communities to participate in site selection (IDRC, 1981 cited in Yitayh 2011) stated that if

due consideration is not paid to social aspects while planning, the risk is high and the water

supply system either will not be used or will be misused. Therefore, full participation of the

community is needed in all phases of water supply projects and existences of an alternative

traditional water sources.

Table 4.13: Types and nature of community contribution in water supply schemes

No Question Type, nature and level of

Participation

Response
Frequency Percentage

1.

What was your

contribution in

development of the

water supply

schemes?

Labor support 57 19.45

Money support 36 12.2

Local materials (stone, sand, wood)

support

64 21.9

Labor, money and local material

support

93 32

Information provision in site

selection and money contribution

6 2

Labor ,money, local material and

information    provision in site

selection

37 13

Total 293 100.00

2. Who have

participated in the

development of

water supply

schemes?

Husbands 85 70.8

Adult males’ 12 10

Women 23 19.2

Adult females - -

All with the collaboration - -

Total 120 100.00
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3. How do you evaluate

your over-all

participation in water

supply activities

Very high 23 19.1

High 32 26.7

Medium 65 54.2

Low - -

Total 120 100.00

Source: Sampled household survey, January 2015

With regard to the process of participations it is by natural that some of the households have

participated and contributed in more than one ways. Thus, survey results revealed that

57_(19.45%) of the household respondents contributed in projects development through

contribution of free labor, while 36_(12.2%) indicated contributions in money support,

64_(21.9%) reported contribution of supply of local materials (such as stone, sand, wood),

93_(32%) contributions were though both labor, money and local material support and the rest

37_(13%) and 6_(2%) referred to response to their participation in the support of providing

labor, money, local material and information provision in site selection and in information

provision in site selection and money  contribution respectively.

As shown in table 4.13, out of 120 sample households, about 85_(70.8%) stated that husbands

participated in the development of water supply schemes, while 12_(10%) and 23_(19.2%)

confirmed that adult males and women participated in the development of water supply schemes

respectively. The participation of women in the development of water supply schemes is low

compared to that of husbands’. Thus, water supplying agencies should ensure the active

involvement of women in all phases of the project.

With regard to the level of overall participation in water supply activities, most households about

65_(54.2%) stated that their level of participation were medium and the rest 23_(19.1%) and

32_(26.7%) reported that their level of participation is very high and high respectively.

The sample households reported that since active community participation is the core element in

the provision of urban infrastructure like water supply by contributing to the construction

activities through the provision of free labor, money and local material supports. Besides, they

stated that, the town’s water service office should give due attention to the issue and develop

strategies to increase service provision and create awareness on the urban dwellers to increase
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the level of participation and this in turn helps to improve provisions of water supply and

distribution.

In line with this both the sample households and the participants of focus group discussion also

stated that users’ contribution in water supply schemes was good. However, the level of

participation was meager in the town except the construction phase. Besides, the participants also

confirmed that, there is no other institution (like NGO, civil society organization, community

organization) which participates in water provision activities in Rebu Gebeya town. Therefore,

the town’s water service office and other government offices should create awareness, promote,

mobilize and increase full community participation both in resource contribution and idea

sharing in the provision of water supply facilities. Besides, the town’s water service office and

other government offices should work for dispelling the idea that only the state or water

suppliers should address the situation of un-served groups and move from an attitude of “what

can they do for us?” to “what can we achieve if we all work together?” to solve the problems and

bring solutions.
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CHAPTER FIVR

5. SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 SUMMARY

This study aimed to assess the existing situation of water supply and distribution of Rebu Gebeya

town. It intended to assess the existing water supply and distribution progress, the major

challenges of water supply and distribution in Rebu Gebeya town, level of peoples’ participation

and the impacts of water supply shortages in the study area.

Pipe water supply service for Rebu Gebeya Town was started in 1995, and fourteen years later

after the town became a Woreda capital, another water source constructed in 2009, and the water

sources for the town which were constructed during these years were borehole I and Baydegim

well respectively. The water drawn from these individual stations are collected in different

storage tanks which are both located at different points north of the town. The water production

capacity of the borehole I and Baydegim well is 50 cubic meters and 60 cubic meters per day

respectively. Thus, the total daily discharge of water from the two water sources is 110 cubic

meters (110000 liters) and the average per capita consumption of water is 17.3 liters per day

which is less than the UN-HABITAT (2003) standard of minimum amount of water which is

needed to satisfy metabolic, hygienic and domestic requirements usually about 20 liters of safe

water per person per day.

The pumping station of the borehole I is supplied with electricity, whereas the pumping station

of Baydegim Well was and is still supplied with fuel oil (kerosene) and sends the water into the

mains under enough pressure to carry it to every faucet.  By this process water is distributed to

end users. Surprisingly, the town has a total of 9 kilometers length network, which includes both

primary and secondary distribution pipe line and currently from the total 1647 households in the

town, only 207 households (12.5% households) have house connected taps (private pipes), which

is very low coverage and also there are 13 public taps, from which three public taps are belonged

to government institutions of Rebu Gebeya junior secondary school, Rebu Gebeya senior

secondary and preparatory school and  Rebu Gebeya health center. The remaining urban dwellers

get water either from public taps or from their neighbors’ tap or fetch from traditional water
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sources and one public tap gives service at least for 160 urban dwellers of the town. The

traditional sources of water such as unprotected well and protected hand dug wells, protected and

unprotected springs and even from streams, which are not safe for drinking. Thus, water supply

and distribution networks of Rebu Gebeya town are somewhat inefficient and insufficient as seen

from the point of increasing need for wide spatial coverage.

Regarding to the progress of water supply and distribution, increased population led to an

increased pressure on the limited amount of available fresh water. Accordingly, the population of

Rebu Gebeya town during 2007 census was 4,562 and 5,172 in 2010. It increased to 5,869 and

6,384 in 2013 and 2015 respectively. In line with this, the number of private pipe connection was

slightly increasing over years. However, there is no additional water supply service for the Town

dwellers after 2009. Thus, there is no increasing progress after 2009 and at this time the number

of households who have no connection is more than eight times the connected households. In

other words, there are only 207 households who have private pipe connection of the total of 1647

urban households and the percentage of population with piped water connection (domestic water

supply coverage) is only 28%, which is more than three times less when compared to the MDG

targets of urban water supply coverage of 96% by 2015.

With regarding to water accessibility, it can be explained as an adequate amount of water which

is needed to satisfy metabolic, hygienic and domestic requirements at least 20 liters of safe water

per person per day (UN-HABITAT, 2003). In urban areas the water source may be either a

public fountain or a stand pipe at least 20 liters of safe water per person per day and not more

than 200 meters away from the dwelling place. However, the majority of households in Rebu

Gebeya town have no a reasonable access and water accessibility standards were and are not

applied in the town, and it is difficult for households to fetch water from these distances. And

thus, they buy water at relatively high cost from a nearby water vendor. As a result, the high cost

of water may force households to use small quantities of water and alternative of poorer quality

that brings a greater health risk too.

As the study result indicated, the majority of household respondents about 93.3% were not happy

at the current potable water supply service of the town and the causes of dissatisfaction are water

scarcity, interruption and cost.
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5.2 CONCLUSION

Safe and adequate quantity of drinking water is an essential input for life. However, the efforts

made by the state government and other organizations have not been enough in covering all

habitations of the town. From those small numbers of households who have a reasonable and

good access to tap water supply at 200 meter distance, only small amount of households about 12

(28.5%) have a tap inside their compounds’. In other words, the majority of urban dwellers do

not have private pipe connection and they depend on either from neighbors’ tap or Public

tap/fountain and also most urban dwellers travel to the public tap more than 500 meters far away

from their homes, which is much more than 2.5 times the 200 meters recommended by the

standard of UN-HABITAT (2003). In relation to time, it takes more than one hour for both

waiting turns and round trip for those households who are far away from the public taps more

than 500 meters and as most of the respondents indicated the problem of queuing and waiting

turns is more serious than that of the distance.

The challenges of water supply and distribution in Rebu Gebeya town are multidimensional and

stem from various sources. These are due to population growth and urbanization, lack of

technological capacity; insufficient financial resource, insufficient water resources, weak sector

coordination and topography of the area were the major ones.

Inconsistency of water supply is also another factor that causes water supply shortage in the

town. There is a water scheduling in the four Sites of the town, water supply is turned off and

interruption is occurred four full days per week, which implies there is no water supply service

16 days per month or 208 days per annum (this means, there is no water connection continuously

almost for 7 months a year). In other words, water supply is turned on only three days a week for

few hours and the urban dwellers fetch water only these days per week except the weekend and

other common religious holidays due to water shortages in the current water supply and

distribution. The main causes of water supply interruptions are insufficient water sources and

insufficient discharge (low yield), weak sector coordination, urban population growth and

subsequent increase of water demand and large number of households using the single water point,

power supply interruption, breakdown of water supply schemes and poor maintenance.
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Regarding to the impacts of low water coverage and accessibility, the majority of Rebu Gebeya

town dwellers have faced water related health problems caused by both water-washed diseases

(these are risks of overall water scarcity) and risks arising from waterborne infections. These

comprise diseases linked to a lack of water for personal hygiene and risks arising from

compromised water sources pertain to viable pathogens or their toxins not being completely

removed in the treatment process, thereby causing an excess burden of infectious diseases like

Guardia, Typhoid, Ameba, typhus,, CChhoolleerraa and the like.

Regarding to community participation, there is high level of community participation during the

construction phase. But the level of community participation in the town is medium in all phases

in general and is meager except the construction phase. The majority of the households did not

participate adequately especially during planning phases, which is the more important phase. In

other words local communities’ knowledge through their experiences is not considered in the

planning phases which can have impacts on sustainability.

5.3 RECOMMENDATIONS

Based on the findings of the study, the following practical suggestions are forwarded to improve

problems of water supply in the study area.

The current level of water supply and distribution coverage and accessibility in Rebu Gebeya

town is very low in any standards. Thus, to overcome the problems of existing water supply and

distribution, there should be an urgent need for planned action to manage urban water resources

and construction of additional water sources and simultaneously improving the current coverage

of private pipe water distribution and also public fountains in favor of lower income groups.

Since water is the most important of all public services and it is the most essential necessity of

life after oxygen, the town’s water service office should give due attention to increase the

availability and distribution of water supply. This helps to raise living standards and levels of

income, employment, education and attention to cultural and human values.
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Water access and access to water services in the town need to be improved dramatically and

urgently. Thus, to increase the volume of potable water supply for daily use, better size

reservoirs or tanks should be constructed by the concerned authorities.

The existing distribution of pipelines is following the main roads of the town. Thus, in order to

make it easier access for people to have house connection, the water service office should stretch

pipe lines through the feeder roads especially in the residential areas of the town.

The town’s water service office should give due attention to improve the supply, multiplication

and distribution of pipe water and provide the inhabitants with regular water supply by extending

the services opening hours. This in turn helps to speed up economic and social development

processes by raising the economic and social status of women by freeing them from hard work of

traditional life (e.g fetching water from traditional sources) and making it possible for them to

engage in other productive activities.

In order to save money, time and energy and exert more pressure for the distribution of excess

water throughout the town, the pumping station of Baydegim Well should be supplied with

electricity power other than fuel oil.

It is necessary to protect and control traditional water sources from pollution and contamination

and the inhabitants must avoid throwing rubbish round the water sources to minimize the

contamination of traditional water sources. Besides, to ensure more reliable supply of water all

over the year town’s water supply service office with the help of the government should make

efforts to drill a borehole or to use the water from the nearby river.

Improving urban water services in the town require greater attention. Thus, it is important to

stress that none of these barriers of water supply and distribution can be overcome by the sole

actions of any one of the actors involved since the development of major water works is beyond

the capability of single individuals/institution, so here more than ever there has to be an

integrated effort between user communities, the concerned government offices like the Regional

water resource development bureau, Zonal water resource development offices, Rebu Gebeya

town water service office, engineers that design and construct the water works, and the public

agencies that help fund and manage such works.
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Since active community participation is the core element in the provision of urban infrastructure

like water supply by contributing to the construction activities through the provision of free

labor, money and local material supports, the town’s water service office and other government

offices should create awareness, promote, mobilize and increase full community participation in

all aspects to involve the community both in resource contribution and idea sharing in the

provision of water supply facilities. Besides, the town’s water service office should encourage

and ensure women participation in all aspects like resource contribution, decision making and

post implementation management.
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Appendix I

Questionnaire for household survey

The purpose of the questionnaire is to generate relevant information on problems and prospects

of water supply and distribution in Rebu Gebeya town. The research is going to be conducted for

the partial fulfillment of MA degree in Geography and Environmental Studies at the Colleges of

Social Sciences. It is only for the academic purpose and be sure that the information you provide

will be used for this research only. Your full support and willingness’ to respond to the question

is very essential for the success of the study. Therefore, you are kindly requested to answer all

questions and give reliable information on the issues.

Thanks in advance for your cooperation.

Personal profile of the respondents

1. Age …………………

2. Sex M……   F ……

3. Current marital status A. Single     B. Divorced   C. Married      D. Widowed

4.  Household family size A. below 4 B. 4-6 C. 7-9 D. Above 9

5. Household monthly income A. below 400   B.401-800     C.801-1200    D.1201-1600

E.1601- 2000   F. above 2001    G. no response

6. Educational level

A. Illiterate                       B. Elementary

C. High school                  D. Diploma

E. BA/BSc Degree             F. If other, please specify

7. Current occupation

A. farming B commercial /Trade     C. Government employee D. Daily labor

E. farming and trade        F. farming and Daily labor     G. If other, please specify

I. Questionnaires answered by sample households

1. Do you have reasonable and good access to tap water supply at 200 meter distance?
A. Yes                B. No

2. If your answer is yes for question number “1” from where do you get?
A.tap inside the compound C. tap outside compound
B. tap inside neighbors’ compound D. Public tap/fountain
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3. If your answer is no for question number “1 ” and “2”, what do you think the main challenges

of water supply and distribution of the town?

No Possible reasons Alternatives

Yes No

3.1 Population growth and urbanization

3.2 Lack of institutional capacity

3.3 Lack of technological capacity

3.4 Insufficient financial resource

3.5 Insufficient water sources

3.6 Weak sector coordination

3.7 Lack of community participation

3.8 Topography of the area

If others, please specify

4. What is /are your major sources of water or where from you get water supplies for domestic

purpose?

A. private pipe connection        B. public pipe               C. from water vendors’

D. well              E. stream          F. if others, specify------------------------------------------------

5. What are the containers that you use to fetch water?

A. pail          B. barrel C. Jerrycan                      D. Insira                      E. other

6. How much water do you use on average per day in liter? ------------------------------------------------

7. How many times do you fetch water per day? ---------------------------------------------------------------

8. How many Kilometers (meters) do you travel to get water from the water source and How

long is the approximate time consumed in waiting turns fetching? ---------------------------------------

9. How do you transport water from the source to home?

A. Human load       B. Donkey          C. Animal pulled cart        D. If other, please specify



70

10. Do you use the same sources of water throughout the year?  A. Yes   B. no

11. Is there any water supply interruption in your village?          A. Yes    B. no

12. If your answer for Question No “11” is yes, what are the frequency and the average

duration of water supply interruption? ---------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------

13. Based on Question No “11” above, what do you think the reason for the interruption?--------

-------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

14. When drinking water supply is interrupted which water source do you use?----------------------

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

15. Do you have private pipe connection?             A. Yes                B. no

16. If your response for Question No “15” is no, what is the reason?

17. Are you happy at the existing water supply of the town? A. yes    B. no

18. If your answer for question number “17” is no, what is your reason? It is

A. Scarce (shortage)          B. Unsafe C. Interruption     D. Cost

19. How do you perceive the current provision of piped water is an issue public worth
discussion?

A. extremely serious    B. very serious         C. Serious     D. not serious

20. Have you and your family been faced any water related health problem? A. yes   B. no
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21. If your answer for Question No “20” is yes, what are they? -----------------------------------------

---------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

22. What do you say about the overall supply and distribution progress of pipe water to satisfy

the demand of the population at the present time and for the future? ----------------------------------

-------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

23. What do you recommend to alleviate the problems of water supply and distribution in your

town?-----------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------

24. Have you been involved in the provision of the water supply schemes?   A. Yes     B. No

25. If your response to question number “24” is yes, at what stage of the development process

did you participate?

A. Planning                                                                        D. In all phases

B. Construction                                                                 E. Leakage and theft prevention

C. After construction in the management aspect F. If other specify-------------------------
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26. What was your contribution in development of the water supply schemes?

No Participation Participation indicators

High Moderate Rarely Not

at all

26.1 Labor

26.2 Money

26.3 local materials (stone, sand, wood)

26.4 Labor ,money  and local material

26.5 Information provision in site selection and

money contribution

26.6 Labor ,money  local material and

information provision in site selection

26.7 If other, please specify

27. Who have participated in the development of water supply schemes?

A. Husbands B. Adult males’ C. Women

D. Adult females E.   All with the collaboration F. If other, please specify-------------

28. How do you evaluate your over all participation in water supply activities?

A. very high          B. high    C. medium          D. low

29. What do you think should be done by the community to improve the problems related to

the provisions of water supply and distribution of the existing schemes? -------------------------------

-------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------
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Appendix II

Checklist for Focus group Discussion with Rebu Gebeya town water service office and

health office officials

1. What is the status of existing water supply and distribution situation of the town?

2. What are the sources of water to urban dwellers in Rebu Gebeya town?

3. Do you think that, the sources of water have a reasonable access and adequacy to urban

dwellers of Rebu Gebeya town?

4. Is/ are it/they enough to meet the current and future water demand of the town?

5. What are the challenges in providing improved water services to the urban dwellers?

6. What measures should be taken to overcome the problems?

7. Is there any water related problem on the life of urban dwellers?

8. If your answer is yes for question number 7, what are they?

9. Is there water supply interruption in the town?

10. If your answer for question number 9 is yes, how often and how long?

11. What do you think the causes of water supply interruption and what solutions do you have on

the time?

12. Is there community participation in water supply activities in Rebu Gebeya town?

13. Is there any other institution (NGO, civil society organization, community organization etc)

which participates in water provision activities in Rebu Gebeya town?

14. If your answer for question number 12 and 13 is yes, how do you evaluate the overall

participation?

15. What do you say about the overall supply and distribution progress of pipe water to satisfy

the demand of the population at the present time and for the future?

16. What strategy is set by your office to provide improved water supply and distribution

facilities to the urban dwellers?
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Appendix III

Personal Observation Checklist

1. What is the current status of water supply and distribution in the town?

2. Is/ are it/they enough to meet the current and future water demand of the town?

2. What is /are the sources of water in the town?

3. Is there water supply interruption in the town?  How often and how long?

4. Who fetches water for domestic purpose?

5. What round trip distance and time they spend to fetch water from alternative sources?

6. What types of containers used to fetch water?

7. What is the peak time for water collection?

8. What looks like of waiting turns for water fetching?

9. How it is transported?

10. What looks like the duration of opening time of pipes for users?

Thanks once again!


