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ABSTRACT

This study was conducted with a general purposasseéssing the role of water, sanitation and
hygiene in livelihood security of communities wimphasis on the challenges and opportunities
at Bora woreda in East Shewa zone of Oromia regi@mtenais the capital town and is located

110 kilometers south of Addis Ababa along the naaiphalt road to Awasa city.

Both primary and secondary sources were used éosttidy. Focus Group Discussion, household
surveys, observation method and key-informantsviges were the instruments to collect data.
Household survey was conducted in three selectégl&eadministrations and 100 heads of
household representatives (43% women and 57% meng wmterviewed. Three focus group
discussions were held with water committee membelders, health Extension workers,

development agents and kebele administration afici

About 35.8% of the respondents asserted that thene some changes in the livelihoods
((increased income 21.6% and increased productiitivestock 14.2% ) following provision of
water supply interventions. Similarly, about 57.4%the respondents’ asserted that the health of
family members have been significantly improvectiathey had began to use improved water
supply system. The findings from the discussiorhvw#GD and key informants and personal
observation were in agreement with household suresylts. Furthermore, the finding from
discussion with FGD, key informants, document reviend observation spelled out that high

fluoride in groundwater is the major concern amgunees further consideration.
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The study had indicated that improved water andtatson had significant impact on the well
being of the people and also the management ofrveateply system through involvement of

community during planning, implementation and moniitg.

The impact could include significant improvementshiousehold income level and security of
livelihoods. Increased school attendance of childréth better child care, social and cultural
benefits such as reductions in stress levels, ase status and self-esteem, better family and

community relations, and increased ability to obseeligious rites and customs.

Involving community members in planning, monitayiand management of the projects brought
new insights into long term sustainability of wasepply and sanitation systems. Understanding
the potential that water supply and sanitationgutsj can have on poor people’s lives underlines
the fact that access to safe water and sanitasom precursor to any form of sustainable
development
The study hasidentified areas that need furthenrmention and research, including institutional
capacity building, maintenance and operation, gtiegning of community involvement, selection

of appropriate technology, water quality and raitewa&arvesting
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CHAPTER- 1

1. INTRODUCTION

1.1. Background

Access to safe water is among the top priorit

Though endowed with natural resources, Ethiopia
remains a low-income, food-deficient country. The
United Nations Development Programmed (UNDP) 2003

Human Development Index lists some salient facts
rural households have access to potable Wg| about the country: Ethiopia ranks 169 of 175 countries.

in almost every region in Ethiopia. Only 42% ¢

and fewer than 27% have access to Impro\l = 82% of the population lives on less than Sl/day
= Life expectancy is about 46 years for men and

women.
Infant mortality is 77 per 1,000 live births.
Under-five mortality is 123 per 1,000.

Adult literacy rate is at just 40%.

Only 42% of rural households have access to safe
water.

sanitation facilities (Baseline Survey fqg

National = Nutrition  Program,  Ethiopial

2009/2010). Given that 85% of Ethiopia

population lives in the rural areas, these low sscates contribute to high water-borne and fecal-
borne disease incidence throughout the countryadty diarrhea is the second leading cause of
mortality and morbidity in children under five inHtopia, after acute upper respiratory infection.
Poor hygiene is also responsible for a myriad dieothealth problems including skin and eye

Ethiopia (Demographic and Health Survey (DHS, 2005)

The causes for these low access rates to potaliky wad sanitation facilities include lack of
awareness, complex hydro-geological conditiongk Hcaesources and a conducive environment

to develop the appropriate infrastructure, and remvnental degradation. The effects, once again,
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are mostly felt by children, whose developmentisnded by diarrheal diseases, and women, who
must spend many hours every day collecting waten fdistant water points, taking time away
from caring for their children or engaging in pratlve activities. Distant water sources and

reliance on rainfall often force entire communitiesnigrate in times of drought or low rainfall.

Even though efforts have been made by the goverharahnon-governmental organizations to
improve rural water quantity and quality by driliinrdeep boreholes and constructing water
filtration plants, the changes have been minimam@unities are not able to maintain these

expensive infrastructures when there are breakdowns

The mapping of water resources in Bora woreda wekahat the community had access to river
water, pond and lake within the area. From visumsleovation, most of these sources were found
unsuitable for human consumption as livestock lapan access to all the sources at any point in
time and all along their course with the exceptidmleep boreholes constructed government and
Non-Government Organization (NGOs), like CatholieliBf Services, Ethiopia Program

(CRS/Ethiopia).

The combination of poverty, environmental problemnsd stress related to social instability and
insecurity are associated with a number of headtiditions in the area. In particular, the high

frequency of malaria, tuberculosis and HIV/AIDS aapat increasing rate in the area.

The immediate causes of child morbidity and madstaficlude malnutrition, diarrhea and malaria.
Percentage of under-five children suffering from dexate and severe underweight is 47%.
Wasting and stunting rates are 13% and 38% respéctilt is estimated that over 80% of health
problems are due to communicable disease andion#itproblems (Baseline Survey for National

Nutrition Program, Ethiopia, 2009/2010).
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Currently, access to potable water and sanitasod8% and17% respectively, in rural areas of
Bora woreda. The access for both water and samitatoes not comply with either national or
international guideline.Thereare over 21lmotorizedepboreholesand 16 shallow borehole
equipped with hand pumps, while almost all havénHigoride content. People use simple pits in

general which are not qualified as improved toi(8dP report 2010).

In order to ensure sustainability of any water seuteveloped, community capacity building and
backstopping has been found very important as rezed by all stakeholders. Therefore, capacity
building of community in building knowledge and glyp of tools has been accepted as major
linkage to water source development. Since cohigctvater is the major duty of women and

children capacity building will be emphasized oag# groups.

In most areas ground water is the only existingepial for drinking water. In the area, ground
water is often of poor quality with high fluorided salt level that affect human health. Ethiopian
Catholic Church Social and Development Coordinatoffjice of Meki (ECCSDCOM) in

collaboration with CRS/Ethiopia is involved in raghg the fluoride content by using a new
approach of community-based de-fluoridation techegy Aluminum Sulfate and lime were used to
reduce fluoride content of ground water to safeleVreatments were applied at community level
by representatives’ of the community. This apphoafreducingfluoride content at community
level has been accepted by all stakeholders inojuthe local government and the community.

Any groundwater development activities will includeflouridation system.

Despite these problems, the project areas havetmigeand options to improve the livelihood of
targeted communities. In the Woreda, land holdiizg per HH is relatively bigger, i.e., 2 ha;

water is available for irrigation and farmers hdetter access to markets. There are opportunities
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for diversifying and intensifying the farming syste and assist the targeted groups in promoting
market led agriculture. The target area has gaenpial for irrigation, as water is available from
Ellen, Koka lakes and Awash river(TeshomeErdaw, tésis on Challenges, Opportunities and
Experience of Small Scale Irrigation, A Comparat8tady of Dugda Bora woreda of Oromia and

Enderta Woreda of Tigray regions, June,2009 ).

* The need to include more participatory appreackhich support HHs and communities in a

Process of attitudinal change as well as provi@imgvledge;

* The need to build stronger links between the conitpyand the formal health structure

Including the local health facility;

* The importance of longer-term low level supportite community management committees

And volunteer health and water and sanitation wakas part of a slower phase out strategy.

* The importance of ensuring promoted behaviourahgbauch as latrine use is accessible for

the community.

1.2. Statement of the problem

Huge amount of resources in terms of human powatemnal supplies and financial expenditures
have been invested by the government, bilateralnamiilateral agencies and NGOs at local and
regional levels for the construction and provisihimproved rural water supply services in
developing countries. It is unfortunate that tHere$, objectives and goals could not fulfill anel b

sustained as planned. Lack of achievement of abgscin water supply and sanitation services
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have adverse impacts on the livelihood of the usBnmunity. Whereas properly managed
improved water supply and sanitation service hastige impacts on the productive capacity,

health and welfare of the society (WHO, 1990a texidn Burgitu, 2002).

For instance, in developing countries, not only emeestment levels low, but even meeting
recurrent costs for operation and maintenance peween to be a major problem. Unacceptably
high level of investment continues to be wastednasy systems fail to non-functional level

almost as quickly as they are built. Some eviderstagyest that 30-40% of the water supply
schemes in developing countries may be broken davany time.

Therefore, the provision of water supply and saioitanear to home or school enable us to
enhance the impacts of water supply on the livelthdVhen water supply improvements are
coupled with opportunity to create income througltroenterprise, time released from water
collection is converted into income earned. Thiads several benefits:-reduce drudgery, higher
household income and consequently greater womengowerment through changing gender
relations within the household. An improvement after supply to the extent that women spend
one hour per day on collecting water would result an improvement of the annual

income...Alternatively, each woman might gain betwd5 and 152 eight hour days annually for

domestic, social and development activities (Teshd006).

The unavailability and inaccessibility of potablater service greatly contributes to poor health
and low productivity. The Central Statistics AutityiReport of 2004explains lack of safe water
as the major causes of water borne diseases aiil idemost developing countries including

Ethiopia. Apart from causing poor health and dedfleseret (2006), indicates the negative
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consequences of unavailability of safe water onespas “lack of safe water supply has other
chain of negative consequences such as the wodkdonavomen and children in fetching water

mostly from very distant areas”.

Water is a valuable natural resource fundamentalifi® and it is believed that facilitates the
overall socio-economic development of a nation. Womspend much of their time in fetching
water even from long distances. So provision ofqgadée and clean water helps to free up the
labor of women and children who are used to colleattier to other production activity (MoFED,

2002).

The management system of rural water supply caarerghor reduce the targeted impacts of rural
water supply on the livelihood of the user communKor instance, the Oromia Rural Water
Supply Schemes inventory data of 2003 indicategshefexisting 477schemes ((15 springs 165
diesel driven, 46 wind mill, 3 solar energy drivdeep boreholes and 248 hand dug wells
equipped with hand pumps) 13% are not functionahenEastern Showa zone of Oromia region
(BachaNigussie, Head, Water Supply Management iBadfrocess, East Shoa Zone WRO,
2010). This non functionality is only in terms @ltire in engineering. Failure related to water

quality problem, conflict, poor management and otetated not considered.

The functionality of water supply system for thisper considers the reliability and suitability of
the developed water sources in addition to phygeradineering functionality). The water source
for Bora woreda where the three target kebeleshisrresearch located is from deep boreholes,

AwashRiver and Koka dam. All the water from theebbias fluoride content higher than 4 liter
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per second. In the woredathereare21 deep boreantesut of these 29%was non-functional in

the same year reported for the zone consideringtbrlphysical functionality.

This indicates that higher percentage of non-fameti schemes inBoraworeda implies the
reduction of the targeted impacts of improved wagapply on the livelihood of the user
community as a result of poor management systemgtdr supply schemes. In addition to this,
there are very few empirical studies on impactsucdl water supply and management systems on
the livelihood the rural community at Regional leeed no study has systematically addressed

the issue in study area.

As indicated water quality is also the major probli@ the target woreda. The major water quality
problem is high fluoride in water. Bora woredalasated in the Central Ethiopia Rift Valley
where fluoride concentration is high both in growater and surface water (mainly lakes water).
Excessive and undesirable levels of fluoride imkirig water supplies are common problems in
the Rift Valley of Ethiopia. The maximum amountfloforide in drinking water is regulated at 1.5
mg/l (WHO, 1970). The 1984 WHO guidelines suggbst permissible fluoride level to be 1.0
mg/l in warm climate and 1.2 mg/l in cooler ard@sevalence of dental and skeletal fluorosis has
been well documented in Ethiopia where fluorideaeartration in drinking water exceeded the

guideline level (Haimanot et al., 1987).
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1.3. Objective of the study

General objective

The main objective of the study is to assess the @b water, sanitation and hygiene on the

livelihood of the user communities in Bora woreda.

Specific objectives

In relation to this, the study will have the followg specific objectives:-

To explore the existing water supply schemes irstbdy area;

To assess the technical, social and institutionatofs that hinder the impacts of rural water
supply, sanitation and hygiene in the study area;

To assess the impacts of rural water supply, deomtand hygiene on the livelihood of the user
communities in the study area;

To assess factors hindered communities  from udimgovative technologies mainly
Defluoridationand Ecological sanitation;

To assess the quantity of water used by houselldgation to proximity of water sources and

its socio-economic and health impacts;

1.4. Resear ch questions

In order to address the above issues, the studyatiéinpt to answer the following four research

questions:

1. What are the types and status of rural wateplgigchemes in the study area?
2. What are the technical, social and institutioiaators that hinder the impacts of rural water

supply, sanitation and hygiene on the livelihoodhef user community in the study area?
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3. What are the impacts of rural water supply, tséion and hygiene on the livelihood of the user
communities in the study area?

4. What are the factors that hinder communitiemfusing innovated technologies?

1.5. Significance of the study

The study is believed to be important since itxgeeted to identify the impacts of
Rural water supply, sanitation and hygiene on ithedihood of the user communities
In the study area. Thus, it is hoped that the figdiof this study will help:
» To provide specific data for further studies andsien with a view to making the rural water
supply scheme, sanitation facilities, hygienic ficas more effective and efficient;
* To provide specific data on impact of water, sdimtaand hygiene on the livelihood of the

user communities in the study area;

1.6. Scopeof the study

The study will focus on the role of water, sandatiand hygiene on the livelihood of the user

community in Bora woreda. The reasons for seledsioga woreda as a study area were due to:-

* The fact that water supply, sanitation and hygiareethe privileged field for the study and
the intensity of the problem and the specific ditrain the area has driven the attention of the
researcher to select the study area. Accessibitity also another factor for the selection of the
study area;

. Bora woreda is one of the CRS area where developmwerk is on going.CRS is

supporting integrated program where water, sanitadnd hygiene is the main component;
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. Moreover, no study has systematically undertakesit taddress the role of water,
sanitation and hygiene on the livelihood of ther usganmunity issue;

. The study will consider baseline data by governnagwt NGOs like CRS;

. The study will assess the amount of water carryimg “saved’ as well as the effects of
these savings on engagement in new activities. eftwe, further research for better

understanding will have great importance;

1.7.Definitions of Terms

Terms that carried a unique meaning for the purpbsieis study are defined as follows:

Sustainability: In context of drinking water supply schemes, austbility refers to the ability to
maintain efforts and derived benefits both at comityuand agency level even after the assistance
(managerial, financial and technical) is withdrafWECD, 1987).

Livelihood comprises the capabilities, assets and activiteggiired for a means of living
(Chamber and Conway, 1992).The dictionary meaniriy@ihood is the money people need to
pay for food, a place to live, clothing (Cambridgeiversity press, 2003).This definition
emphasizes only the income that an individual gatspays for different necessities.

Impact: The changes produced. It is an expression of thdtseactually produced usually at the
level of broader, long range objectives. Impact sueas the final results (Issayas and Tadesse,
1988:5).

Community management: community management of water supply and saaitastart from
project identification and goes deep in to contitou in cash and kind and monitoring during

implementation and managing the scheme(Ksami &htHrray,1998).
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Better health: it has been widely established and accepted the¢ aral better quality water, and
improved hygiene, reduces disease. Healthy peoplalde to work and live more productive
lives (Ksami and EC Murray, 1998).

Time savings: time and effort spent collecting water can be reduzy improved water

Supplies. Especially for women and children whousther the burden of water collection (Ksami
and EC Murray, 1998).

Expenditure savings. improved water supplies lead to reduced expenddardrugs to

Treatillness (WHO, 2007).

Well-being: better water supplies reduce pressure on peoeciedly women. As well as time
saved, there is less stress, anxiety, and imprsaidy when water supplies are available close to
home

Empowerment: ensuring that the powerless are given a voice aogkasing their capacity to
participate in community decision-making can heigpewer marginalized women, the poor and

other groups (Ksami and EC Murray, 1998).

Community capacity: well designed, planned and implemented water pi®jean strengthen
and extend the capacity of local organizations meas like decision-making, financial
management, and ability to carry out operationmadhtenance.

Productivity and income: more opportunities for home-based activities leadimhproved
employment, productivity and incomes. Non-water edadivelihood activities are possible
because of time savings, better health, and oppitigs to invest expenditure savings (Ksami and

EC Murray, 1998).
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Operation: It deals with the actual running of a serviceg(eProvision of fuel, starting or
handling of pumps, control of water collection gejngeneral mechanical)(Ksami and EC
Murray,1998).

Maintenance: It deals with the activities that keeps the sysianproper working Condition,
including management, cost recovery, repairs arglgmtive maintenance (Ksami and EC

Murray, 1998).

CHAPTERI I

2. LITERATURE REVIEW

2.1. Concept and Definitions

Rural Water Supply

According to WHO (1982), the term rural water sypgbvers all the measures taken to

Satisfy the demand for water in predominantly rumdjions. For water supply purposes, a
community with a population less than 10, 000 eniified as rural. Rural water schemes are also
defined as points improved by the joint effortsuskers and government or NGOs. Rural water
supply and sanitation schemes share some commaoactérastics. They require low capital costs,
mostly use locally available materials, largelydzasn similar design relied on the approach and
technology understandable to the people who argusilocal labor, controlled and maintained
by villagers who are flexible to be used or adaptefit to changing circumstances. The expected
outputs of these water schemes are improvemerftgalth, income, institutional strengthening

and technological know-how, as well as environmamessilience (Magnesia, 2002:12).
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Rural water supply and scheme management

Community management in rural areas is at leastdtlving paradigm for the water, sanitation
and hygiene sector. Community management is alutapatting communities in charge of
developing systems that respond to their needseMfat productive uses is high on this list—
frequently even higher than is treated water fanestic use. On the downside, not taking likely
productive use into account can lead to system raahelign and, in turn, to failure. Livelihood
approaches, which emphasizes the capabilities disasethe needs of people and take into
consideration the complex nature of communities eatih-community relationships, can help
optimize the community involvement in system designd implementation. Similarly to
community management (with which they are frequelmiked), demand responsive approaches
are all about matching systems to people with thegry goal of achieving sustainability.
Productive uses of water have a crucial role tg platurning water into the cash with which to
buy spare parts and pay for routine maintenancearyl establishing the link between water
supply and economic benefits also seems to incigesgle’s willingness to pay for their water in

the first place (IRC, 2003, cited by Lechissa, 2008

Community management of the rural water supplyisesvis considered as one of the options for
achieving sustainability of the water services.d.demand for reconstruction or rehabilitation of
broken down systems means more satisfying and rpovductive work on new schemes.
Similarly, studies in Tanzania and Thailand sugggtdhat the water supply systems which
provided the most reliable services were those avltemmunities not only contributed to the

operation and maintenance of the schemes, buthest in full (Darken, 1989a, 1980b).
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Problems at the planning and appraisal stagesecleap holes for the emergence of problems
that can be a threat to sustaining services. Giyiraper attention to software aspects of the
project at planning stage therefore helps to dgvalsense of community ownership to enhance
users’ involvement in project management and carsdty contributes to sustainability of

benefits. Developing sense of ownership will enleatiee impacts of rural water supply on the

livelihood of the user community (Ausguide, 200Zi3ed by Mengesha, 2002:14).

Building the capacity of grass-root actors that enatakes in water source and water point
management, both during project implementation eweh after projects are handed over to the
user communities, is a viable way of alleviatingnagerial and technical capacity constraints in
rural water supply context, it refers to providiagrious trainings to elected water supply and
sanitation committees, local caretakers and comiyanilarge so as to enhance their capacities
that can be applied in managing improved water Isegapin addition, it also refers to providing

various technical assistance/backup services, popgpwvater supply and sanitation committees
and village technicians with essential practiced amperiences, and providing maintenance

equipment that can be used in managing improvedrnpatnts (Getachew, 2002).

I mpacts of improved water supply

Domestic water supplies can be productive and mtdbdty can contribute to peoples’
livelihoods, particularly those of women and thempdhus increasing the impact on livelihood.
Until recently, the multiple benefits of domestiater supplies had not received as much attention
as they deserved. The traditional view of domestater as largely a ‘public health’ benefit

persisted even beyond the 1980s when internatiagahcies continued to focus on ‘clean
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drinking water and adequate sanitation’ as a kgiytrand development goal (IRC,2003 cited by

Lechissa,2008).

Rural water supply and sanitation have the potetdiact as a catalyst for change in the socio-
economic and health aspects of the target commesniBeveral impacts are anticipated from the
developed improved water supplies. One of the sooiaditions that could primarily be improved
by the provision of water supplies is a reductioribie effort and time required to collect water.
Improving physical access to a physically dangesmugce can be a major benefit in itself. The
locations of some water points are risky and damgeito women and children. Carrying the
heavy load of water, either on the head or baaknffar distant locations or sources causes
various health hazards. They suffer headaches malistions due to heavy weight of carrying
water. For low-income women, the working day isessively long. In many African countries,
including Ethiopia, the collection and carryingvediter and fuel wood over considerable distances
can result in women having only few hours’ sleepght in the dry season (Alemu, 2006).

The lack of access to water supply has impact®nigton the quality of life of the poor, but also
productivity and health. According to a survey matrout in 2001 by the Salvadoran think tank,
the rural poor in particular spend a significanarehof their productive time collecting water.
Families without house hold access to water spe9fo4of their productive time for fetching
water. For the structural poor the values were nhigher with 13.6% and 7.1% respectively (El
Salvador-Wikipedia, the free encyclopedia, eb, 2008e livelihood of the people is also greatly
influenced by the accessibility of water and sdimtawhich is necessary in the improvement of
their economic wellbeing.

A person has to drink certain quantity of water gay to remain hydrated and healthy. Along

with this water is essential for cooking, promotigysonal hygiene. The people’s livelihood can
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be improved through provision of safe water supphd appropriate sanitation which can
minimize the large amount of time and energy spefetching water. The time and energy saved
through provision of improved water supply and &#ign can use in many economically
productive activities (DFID, 2001:25, cited by Tefe2007). Improved water supply is important
for maintaining the health of individuals. Havingcass to safe water for drinking and food
preparation highly influence the health of peojg.having washed the cloths, hands and other
parts of the body one can keep him/her healthiéthdMt adequate and wholesome water supply,
health cannot maintain. Access to sanitation isdtigcal determinant of preventing drinking
water from being contaminated. Good health is laotlend and a means of sustainable livelihood.
For poor people good health is an essential asgbeipursuit of their livelihood, their home and
work environment often threatens their health. lowpd water supplies can also reduce time and
effort spent to collect water especially for wonserd children who shoulder the burden of water
collection. Improved water supplies also lead Wuced expenditure on the generally expensive
water provided by water vendors, and less monepesit on drugs to treat illness. Moreover, well
designed, planned and implemented water projectsttangthen and extend the capacity of local
organizations in areas like decision making, finahenanagement, and ability to carry out
operation and maintenance. Non-water based livetihactivities are possible because of time
savings, better health, and opportunities to inegpenditure savings. Improved incomes lead to
improved status: for example, of women when theonemic contribution to the household is

visibly improved (IRC, 2003).
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Figure 1:Conceptual framework (Adopted from IRC, 2003)

As shown in fig.1 above, IRC (2003) came up witls ttonceptual framework to study the

impacts of rural water supply on the livelihoodloé user community. In this frame work, well

managed and adequate water supply will be resudtbdalth improvement and time saving.

Improvement in health of family members and timérsg will be resulted in expenditure saving

and income improvement. The implication is thatpgmdy managed rural water supply has

positive impacts on the livelihood of the user caimity.
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2.2. Experiencein Rural Water Supply M anagement

Rural water scheme management in Oromia

There are three rural water supply management rtivhich are currently operational. These

include water committee, water board and indigeveater source management

Water committees are community members who are democratically eledte beneficiary
community to run the regular activity of water slyppchemes. The services years of water
committee are two years. The number of water cotemitnembers is seven for motorized
schemes and five for shallow wells fitted with hgnanps. To enhance the gender participation in
water supply scheme management, the guidelinestdafpieast two of the water committees are
female. The water committee member consists ofrctzai, secretary, treasurer, storekeeper, care
takers (2) and counselors. In general, there aoeitab200 water supply schemes managed by
water committees in the region.

The water committee is headed by chairman who tegorthe Woreda Water Office and tothe

local community.

The information obtained from Oromia Water ResosilBareau shows that the challenges faced
by many of water committees in the region is fa&luo meet at least cost of operation,
maintenance and repairs. The causes for failurgpefation and maintenance cost were due to

mismanagement finance obtained from water fee cabie.

Water Board: - is established by motivation of two or more watemenittees who have got

access to potable water from the same sources.géheral assembly of water committee
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members is those democratically elected by bemeficcommunity. There are 28 rural water
supply Boards and each Water Supply Boards consisisto 40 water committees. The major
constraints of Water Boards in the region are muliiage rural water supply system incurs high
cost of operation and maintenance cost especiatlget schemes constructed by governmental
organization. Whereas, management of those wafgplysischemes constructed by NGOs are

successful. For instance, Robe Meliyu, GondeltegBadota which were constructed by NGOs.

The Indigenous Water Source Management:-The Borena people have their own long traditions
of developing and managing water supply sourcessd@long traditions include how and when to
utilize water sources. Accordingly the right of eatisage depends on its scarcity and labor and
material contribution. Surface water such as rigethat found in natural depression or pool after
the rain storm is regarded as gift of God for akk.uwater that has been contained by pond or ella
(traditional well) developed by human labor is ®abjto greater regulation. The Borena’'sella
administered by abbahirega (father of the ella) wWiave the responsibility to oversee the
operation and maintenance of ella.Everybody cormesvéitering livestock have to participate in

disilit the ella(Rural Water Supply Scheme Manageingeiide lines, 2002).

Technical factors

The technical factors to be considered in thigditere reviews are: Technology, operation and
maintenances. Operation and maintenance actidteshe most important activities to be under
taken if sustainable and adequate potable watgr\ssprvice is required. It is the cornerstone of
system management without which reliable servicenot be ensured. Problems with the
operation and maintenance of water supply and a@nit have long financial status and are a

good progress towards full cost recovery. It is matommon to find that attention is mainly or
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exclusively focused on the construction of new wateply systems. Frequently no provision is
made for operation and maintenance of the exidimplies. In fact maintenance is one of the
most neglected aspects of rural water supply pt®jand the numbers of in operative systems
remain discouragingly high. International and eitat agencies often offer funds for new
construction but are not so readily prepared tarfoe maintenance costs, considering this to be
the responsibility of the recipient country (Ayel@é986).The operation and maintenance
requirement should be a major consideration whéectieg or developing appropriate water
supply technologies and organizations for ruralagrdf the technology chosen is relatively
complex involving for example motorized pumps arghtment plants operation and maintenance
in rural areas is likely to be a major problem.hligh no system is maintenance free careful
provision has to be made even for the simplesesysiprotected dug wells, Hand pump systems
and springs) by using simple technologies of lowntesmance requirements. Once a water supply
scheme is provided, it is important to ensure thatcommunity continuous to rely up on it. Thus
it is essential that the system is kept continupwglerating. If it breaks down, and remains in
operative for long periods of time due to poor nemance, people will return to their traditional
water source. The opportunities for improving tkt@wde towards safe water supply will be lost,
probably for years (ibid).One of the major problemsrural water supply in Ethiopia is the
question of sustainability due to inappropriate ichoof technology like the installation of
Boreholes with electrical pumps which often beconmesperational since the beneficiaries
neither have the technical know-how nor the finahcapability to make repairs on the systems.
From this stand point, the preference is to gosforpler and more sustainable technologies like

spring development and hand-dug wells fitted witndh pumps. These technologies offer
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beneficiary participation both during implementatiand operation stages and consequently

enhance sustainability of Systems (Mengesha, 200)2:

In undertaking water development projects, thet fatep is that all water sources should be
assessed, so that the most suitable and acceptalnlee can be selected. Different sources of
water require different degrees of treatment wihiahe marked bearing on the cost of installation.
The choices of source and technology used to déterithe sustainability of water supply
systems. The case study of Ethiopia points outithegémote rural areas borehole equipped with
motorized pumps have resulted in failure as thédeaok afford simplified operation and finance
opportunities. In another situation, the case stoifdithiopia makes reference to two successful
spring-based gravity water supply systems (Dodotd &ondeltaya) which did not require
treatment. In one of these systems, women were mwak the system and in both cases

community participation was very high (ECA, 1999:28

In rural of Africa, integrated water managemenuilertaken depending on the water source,
technical knowhow, and financial availability arffbedability. The sources of water may be from
rivers, springs or groundwater. The general pradticcemote rural areas has been the application
of labor-intensive technology in the developmentwafter resources. For better success to be
achieved there is fundamental need to build upn@lclyy capacity within the countries in Africa
to solve problems and to a void undue dependenaémported technology and raw materials. In
the area of development of hand pumps, the exangbl@&ambia, Malawi, Ethiopia and Ghana
among others can be cited. Most of the hand pumpsnanufactured locally, they are easy to
operate and maintain and are produced at consigdoa-cost than imported hand pumps (ECA,

1999:39).
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Some reports from Ethiopia as well as other dewetppountries showed that insufficient and in
appropriate technology accounts for the failuresofne water supply schemes and insufficient
water facilities, poor physical structures, lowiabllity of the services and facility designs, the
distance and time needed to collect water and leareness about their uses. These factors affect
the continued functioning and utilization of wasempply schemes. Although several water supply
projects have been constructed in Gonder areamiderity of them are reported to benon-
functional at present affecting a significant prgmm of users. This highproportion of non-
functional schemes resulted in inadequate drinigater Supply which adversely affects personal
hygiene, clean food preparation and housing samitatwhich in turn, bring about the

transmission of water-borne diseases (Mengesh&)200

Rural water supply and livelihood

An evaluation seminar held in 1992 as a follow-ophte first UN international Decade for Clean
Drinking Water (1981-1990) found that half of thecidents of infant and child mortality in
Central African Republic were due to water-relatiseases. WHO estimates that in 2005, 1.6
million children under age 5 died from the consegpes of unsafe water and inadequate hygiene.
In order to reduce the mortality rate of the child have to provide clean water with adequate
sanitation facility. It protects children from watelated disease and enables them to get enough

nutrition (Teshome, 2006).

Improved water supplies lead to both direct andré@atl opportunities for improved productivity.
More water, of better quality and provided moreatdl, can provide the water needed for
productive activities like irrigation of a backyaal community vegetable garden or for micro-

enterprises like hair salons or tea shops. Thesetdbenefits are what most of the experiences
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identified in this top seek to capture. But indirgains may be even more important in that they
can apply to both water-based and non-water-bastdti@s. Saved time and money can be
invested in activities that bring positive retutoscapital or labor (IRC, 2003).An intriguing and
important study in Gujarat, India (James et al92)9 showed how significant improvements in
incomes were achieved when an improved water supplysaved women'’s time was combined
with promotion of handicraft-based rural enterpis@hese enterprises did not significantly
depend upon making productive use of domestic waigr the better supply enhanced
productivity through timesavings. This project dttates the utility benefit of water but the
important messages that just providing the utiitgs on its own less effective than doings in
conjunction with a program that supported the wonmremmaking use of the timesaver. It
demonstrates a livelihood based approach whiclizegathat time and timely access to other key
assets is a prerequisite to making money. In daeraximize the benefits of the improved water

supply it was necessary to address constraintgiasso with these other assets.

Many women in rural areas are caught up in themeuwdf fetching water from distances of 3 to 6
kilometers. A disproportionate part of the day [t in obtaining water for the family.
Regardless of the amount of water needed, theheikealth implication and the depletion of the
Woman'’s energy for other activities which in someas is reduced by 50%. The role of women
as the group who are custodians and guardian®dar &nd water requirements for the household

should be taken into account by planner and dessgsfevater schemes (ECA, 1999).

Warner (1974) gave an example of the complexityhef influence of diseases in an African
setting. An African house wife gets up in the moghand soon begins to fetch water. She walks

through the thicketed Savannah to the water sodiuis. is the habitat of tsetse flies and she is
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exposed to reaches the water source in a valldgrband has waited her turn. This is the habitat
of disease-bearing mosquitoes and of a differatsésfly more efficiently transmitting Bilharzias
if it is sluggish or may contain guinea worm larvté is a mere muddy hole. She collects the
water, which today bears a dilute load of humanretacand may contain typhoid bacilli or
hepatitis virus. She returns, past the tsetse fieeber home. As a result of her trip she has been
unable to day any digging for the past hour andefesvops are grown. She prepares the family’s
main meal. The scarcity of water discourages thehwg of hands before the meals and makes
washing up after the last meal. Some decayed foayg e left on the utensils. Some UN boiled
water is drunk by her thirsty family, who pick upetgerms from it. Two days later father falls
sick. The cattle are not tended properly and th®nas not planted-latter in the year there is no
money for school fees since not only was the hamsrasll but also part of the available cash had
been spent on medicines. A little had also beerermd@d on getting the children spent by the
government on medical facilities used in treating water borne diseases or insecticides to Kkill
mosquitoes breeding in and around the water hatesam providing chlorinated water for a
nearby town. Because of the difficulty of

controlling all of the relevant health-related,vesll as social and economic variables’ in such a
setting, conclusion concerns causes and effectioe$hips often are colored by the strong
likelihood that some un suspected or un measuredrfavas responsible for the observed result.
Nelson Mandela said ” When | return , as | often tb the rural village and area of my childhood
and youth, the poverty of the people and devastatib the natural environment strike me
painfully and in that impoverishment of the natuealvironment, it is the absence of access to

clean water that strikes most starkly. Among thenynthings | learnt as president, was the
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centrality of water supply in the social, politiGaid economic affairs of the country, the content

and the World” (World Submit on Sustainable Deyetent,2002).

Locating improved water supplies within reasonafbistances to households saves time and
possibly increases production time. Some studiesl fthat, improving accessibility by
constructing boreholes in villages in Nigeria regtliclaily water fetching times from 360 minutes
to 45 minutes. Through rain water harvesting, wonme®ri Lanka saved 2 hours (opportunity
costs) daily by a reduction in the number of ttipslug wells and springs from 8 to 3 per day. As
a result, rainwater consumption increased in drg et seasons between 50 to 70%. Such
substantial amount of time saved could improve womaevelfare through time and energy
availability for productive time in developing cdues. Studies show that time saved by women
is channeled into house work (for example, cookamgl hygiene), rest, social and personal
activities. Others allocated time saved to havinglity time with the family whilst a few invested
this time into agricultural and cottage income gatirg activities. Mozambican women, allocate
time saved between housework such as grinding,gestand leisure with very little allocated to

agricultural production.

NGOs involvement in provision of water supply

In any development project or program, clearly medi indicators are essential for accurately and
realistically measuring results toward goals angedives. Within the context of participatory
management, the process employed to realize tbes#s is also key’ capacity building is one of
the main requirements for achieving progress. Thetanance of water and sanitation systems
how frequently water and toilet facilities breakdoand how they are repaired is determined by a

variety of factors: technical, motivational, comrityncapacity to operate and maintain the
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systems, cost and availability of spare parts,gtesector or NGO involvement and government
support system. Because the cost of setting upadezeid operation and maintenance for hundreds
of scattered water systems is prohibitive, incrgg®mphasis is being placed on standardized
technology and creating management systems thlademcommunities, the private sector, NGO
and local municipal involvement and government swuppsystems. In most countries,
governments retain the responsibility for trainmfgmechanics and care takers to correct major
breakdowns. The training may be contracted to tvaie sector or NGOs. Several external,
multi and bilateral agencies and Nosier operatimd=thiopia. It is noted that in some of the
countries the number of NGOs

Operating in the water sectors is so numerous lagid &ctivities are not coordinated. There are
NGOs that plan implement and handover water schemesmmunities which in a few years
become in operational. The activities of some NG@s not even known to the responsible
government water offices. Such chaotic situatidraukl be corrected through joint arrangements
between the government responsible offices and NGO@shat partnership may attain the desired

objectives (UNECA, 1999)

Water supply Development in Oromia

Since 1993 the Regional State took the resporsilofideveloping rural and urban water supply.
Between 1993-1995 Water Supply and Irrigation wakepartment under the Bureau of Natural
Resources and Environmental Protection. Again i85]19WVater supply was restructured as
Bureau of Water, Mines and Energy Development. SR@03, Oromia Water Resources Bureau
was organized and became fully responsible for waigply development and management.

During these periods, achievements were registergutovision of water supply. Concerning
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water supply development the evidence indicatessatiention was given for urban water supply
development. This can be evidenced by lookingattitess to potable water supply at the end of
2003, 17.7% rural and 72.8% urban and the overaléss to water supply in the region was
23.5%. Due to the efforts made by governmental mad-governmental organizations, the
number of people with access to potable water suppteased from 23.5% to 36.2%, while for
urban and rural it increased from 76.3% to 83.9% fmom 30.1 % to 42.8% respectively at the
end of 2005. Although the number of people withesscto potable water supply increased from
4.5 million to 11.2 million in the region, givendhrapid population growth of the region, the
challenge was not simple to fulfill the demand fmtable water supply (OWRB, five years

strategic planning, 2006).

Water supply Development in Bora wor eda

Following the decentralization policy of the coynttOromia Water Resources Bureau had
stretched its structure up to Woreda level in 200¥% Woreda water office was established with
responsibility for provision of rural water supplyhe problem of rural water supply was very
serious in Bora woreda before 2000. Since 2000,aamsesults of efforts made by both
governmental and non-governmental organizationggivgpply coverage increases from 19% in
2000 to 48% in 2011 (Survey 2011). The 2011 ruratewsupply scheme inventory data of Bora
woreda indicates that there are 21 motorized deeliswl6 shallow boreholes. The shallow
boreholes are concentrated aroundLakeElen and Réieadeep boreholes are the most important
in analysis of potable water supply system as thesmost part of the population depend on these
sources. The survey data shows that there are @i ldereholes equipped with diesel driven

motor pumps, about 16 shallow boreholes fitted vinimd pumps. From the total of 21 deep
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boreholes 6 were non-functional. The non-functisgaiemes in this account about 29% of the
existing water supply schemes in the study area. imformation obtained from Bora Woreda
Water Office confirms thathe non-functionality of water supply schemes weignhy due to
lack of spare parts, poor financial management atemnsupply and sanitation committee and lack
of logistic at local level and poor quality of gradwater mainly due to high fluoride. It is learned
that all the water sources in the area have fl@oddntent more than 1.5 mg/l WHO standard

upper permissible limit

Water Sour ce Potential

Surface water

The surface water in the area is seasonal andmatefhe seasonal surface water is the
rainwater during the wet season mainly during tloatims of June-September. It exists as stream
flow and stagnant water in depression. The secorfdce water is perennial water source mainly
awash river, Elen natural lake and Koka Artifialkaim. Description of the major perennial surface
water is given as below.

Awash River: The Awash River flows southeast frorgfHViountain at the western margin of the
Main Ethiopia Rift, west of Addis Ababa around Halevhere it collects discharges of many
small springs emerging from slopes of trap basaltignimbrites (Berhane, 1982), in a relatively
steep gorge up to 25 Km upstream of the Koka Datin véry low gradient. Immediately
downstream from the Koka Dam, the Awash River fatmedatively deep gorge on the up faulted
and fault dissected horst, and meanders up to AMatkasa. In the downstream area of the dam,
minor ephemeral and intermittent stream often fitayonly for 3 wet months (July, August and

September) feed the Awash River. Internal draireagas also exist around Gedemsa Caldera area
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(SileshiMamo, 1995). The river has relatively narrmurse/out let across Hippo fault Scarp, at
Wonji Gorge. The Awash River descends from Awaslhkista, downstream of Wonji Sugar
Estate, NE ward with low gradient, except at somleanic ridge and scarps, to the southern Afar
depression where it terminates into the lake Ab#eborder to Djibouti. (SileshiMamo, 1995).
Koka dam: The Koka dam is the only artificial Damattregulating the Awash River in the Upper
valley and the koka release together with the dowam joining streams supplies water for
existing 69,000 ha of farm in the lower Valley. Dy drought years, water shortage is often
encountered even for the existing farms. And tsemeir water was operated according to the
Hydropower demand. But currently it has come taided as per the downstream irrigation water

requirements (SileshiMamo, 1995).

The Koka reservoir is exhaustively suffering fromt sedimentation. Siltation rates of 26.4

Mm?®yr and 25 Mn¥Yr were estimated for the years 1969-81, and sli9&4,

The reservoir is losing its water through evaporaand ground leakage. Average annual
evaporation loss of 309.9 Mrwas estimated by Halcrow, 1989.The recharging mieten
surface and Sub-surface aquifer in to the Damnsngon in all part of its surrounding except in
the North eastern shore of the Lake where dengdedlaserved and in which the reservoir

potential leakage occur (SileshiMamo, 1995).

Halcrow, 1989 has proposed rising of the Koka dgr bo 3 meters. Every meter rise in the
water level is supposed to add over 178Muistorage capacity, and can increase the reservoi

life by probably a minimum of 7 years.

Elen Lake: Lake Elen is the small in size and found on theteraspart of Koka dam. The

community around the Lake have highly affectedhaotd spinal cord because of the higher

[Type text] Page 29



concentration fluoride from the hand dug wells rtbarlake which is the only source of water for
public consumption. According to the local commumiear to Bericha Mountain (directly South
of Koka), the ground water comes from the Lake Efeom western to Eastern part) and that is
why water near to Bericha is high Fluoride concaindn. But the water that comes from Koka
side (northern part) is relatively small in the centration of fluoride. It is easily observes the

groundwater direction in the hand dug wells nedreincha that comes from western part.

The lake has been also irrigated for the produaifadifferent vegetation in its vicinity.

Photo 1: Partial View of Koka Dam (Abiyu, 2007)

Groundwater

From hydro geological view point, Bora Woreda iktigely high in groundwater potential. The
highly fractured and inter-granular aquifer in &lal and lacustrine sediments favored the storage
and circulation of groundwater in the Woreda. Téeharge is from inflow of water from eastern

and western Ethiopian high lands bisected by thépian rift valley and point precipitation. The
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occurrence of high ground potential is evidencedplsvious hydro geological work and high
yielding boreholes drilled in the Woreda. The ygelhd characteristics of the developed water

sources described as below.

Hand dug wells: a plenty of hand dug wells are tboear Lake Elen and Koka lakes for public &
livestock consumption, small scale irrigation arashing purposes. Depths of the dug wells vary

from 3-33 m with variable static water levels afnl- 21 m.

Most of the dug wells provide a perennial sourcevater and however, yield is substantially
decreasing during dry season. The seasonal flustuaf the static water levels in most of the
wells is highly attributed to the direct rechargmdition from precipitation into the well which

intern indicates the unconfined nature of the asif

Boreholes: Both deep and shallow boreholes arediih the study area by Governmental, non-
governmental and private Drilling Company. There @bout 21 deep boreholes where the depth
varies between 61-2000 m and 16 shallow borehdl83-60 m depth range. Most of the deeper
boreholes are fitted with submersible electricahpa and the other boreholes are equipped with

Indian mark Il and Afridev hand pumps.

The main aquifer formations of the boreholes areuks&rine deposit, weathered and fractured

Basalt, ignimbrite, rhyolites &trachytes and weldetf having a variable thickness and variable
weathering and fracturing intensity. The staticavdgvel of the wells lies within the range of 8.6
m for shallow well of 24 m total depth to 100 m teep borehole well of 268m total depth. The

yield of deep borehole is greater than 5 litersgsmond.

The article presented below gives field facts wiarer 15 liter per second deep borehole was

successfully drilled for at DalotaBosokie villagée is water is taken also for Alemtena town
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where water problem is severe. The article isnesty of the water potential and importance of

drilling rig to donors and other stakeholders.

Photo 2: DalotaBosokie deep Borehole 15 liters per second (photo by Bekele Abaire)

Flowsin the vicinity of Koka Dam for shallow aquifers

As confirmed from the previous works and the curstndy, groundwater flows towards and
away from the surrounding of Koka Dam. The dam ateeived groundwater though its bed
which consists of slightly consolidated lacustriteposit, which is covered by thin silt sediment,

has moderate to high permeability in the area ebafined aquifer nature.

The reservoir area seems discharge area for lesakdding groundwater, and the deep regional

ascending groundwater head seems stabilized &tbkof reservoir floor.

According to the previous work and the current gfutdis confirmed that the dam receiving water
from south, north and north-west of the surroundind in turn discharge to north-eastern of the

dam as the potential area for leakage of the dam.
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Figure 2:Groundwaterflows near to Koka dam (Modified from Sileshi, 199%or
shallow aquifer

The reservoir area was a permanent marsh befor@uinaonent and this suggests ground water
discharge but previous water balance data forakervoir show high negative leakage value,
which evidence high groundwater inflow into theer®®ir, more than groundwater discharge at

the peripheries or shore areas.

Water depth in the Koka dam may not receive redideap groundwater which could be

supported by high aquifer temperature found bel@katown.
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CHAPTER |1

3. RESEARCH METHODOL OGY

3.1. Study Area

The project area (Bora Woreda) is located withaHthiopian rift valley in East Showa zone,
Oromia region. The capital town for the WoredadBedl Alemtena. Alemtena is located 110
kilometres south west of Addis Ababa and is acbés&ly asphalt road that runs from Addis

Ababa to Moyale, below is Figure 3, location méproject area

(D A
PR
B

ST
S

N San
ey
(o]

Earth road
Alemtena town

[ ] Tuka langano kebele
[ ] Dalota mati

[ ] Dodo wadera

Il Elen and koka lake

Figure 3: Location Map of Project area
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3.2. Location of Study Kebeles

There are 17 rural kebeles in Bora Woreda. Ouf7dfebeles, three kebeles were selected for the
research. These include TukaLangano, DalotaMatiandoWadera. The household survey was
collected for these kebeles by the researcher whashplanned for this study. The location of

kebeles selected for the detailed household susvesesented (Figure 4).

Awash river

/™, / Sulula dry stream

Bl Awash flood plain

[ Elen lake

E Koka lake
Asphalt road

/™. / Earth road

W Alemtena town

[ ] Target kebeles

10 0 10 20 Kilometers

Figure 4: Location of Study Kebeles
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3.3.Accessibility

The area is crossed main asphalt road that runs Addis Ababa to Moyale. There are dry
weather trails (roads) within the woreda and inskgson these trails are being used intensively to
transport people using cart. The peculiar thingchlldould be mentioned about the Woreda is the
extensive use of cart to transport human, waterodimer goods in any direction at any time of the

day.

3.4. Climate and physiography

The area receives the mean annual rainfall betw88r- 800 mm. The mean annual Potential
Evapo Transpiration (PET) is between 1400 and Xi@@0which is much more than the mean
annual precipitation. The average annual maximughraimimum temperatures are 252 and
12-16% respectively. The relationship between precijiteaind PET indicates that the area is
moisture deficient, to this effect, the woreda hafdvors a single season production within the

range of 61 and 90 days crop growing period.

Both crop production and animal husbandry are itgmdiin the woreda. Major annual crops are
maize and sorghum; while livestock production idels cattle, goat, sheep, and equine. The land-
cover types are predominantly of Acacia spp., Wwand and open grass land usually intensively

cultivated.

The natural resources of the woreda, especially aml land covers, are being depleted at an
alarming rate. Increasing of Livestock and humapubation puts a great pressure on natural

resources.

The Woreda used to be one of the main centerhiéosupply of charcoal and fuel wood. The

local communities exclusively depended on the mhtuomass for local fuel energy. The sad
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aspect of it is that there has not been effort/greent to replace in part or full the abusive
harvest of woods. Even at present, local efforeforest or look for alternative energy source is

minimal.

Deforestation, being one of the major problemshefénvironmental degradation in the Woreda,
specifically affected the land cover of the areahkyosing the fertile top-soil to severe erosion

both by run-off and strong wind. As a result, maistand productivity decline from time to time.
The expansion of gorges and river banks and theldement of gullies in the middle of the plain

topographic feature are good examples of natusaluree mismanagement in the area...

The environmental degradation is the main caustefrevailing severe food insecurity in the
area. The rural poor are getting poorer and poanerare now depending on non-farm income

sources such as migratory unskilled labor, fuel dvsale, etc.
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Figure 5: Physiographic Map of the Woreda
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3.5. Data Sour ces and Collection I nstruments

A combination of both primary and secondary datarcses was used for the study. Secondary
data related to impacts of rural water supply armhagement systems on the livelihoods of the
user communities were collected from various repartd publication, different publications of
ministries and regional government, thesis papain® and electronic data bases and reports of
various organizations. The methods employed fomary data collection include household
surveys, key informant interviews (formal and imh@il), observation method and focus group
discussion.

Household survey a total of 100 households were surveyed in threeareh kebeles out of
which 53% were male and 47% were female particgpanie survey was conducted to collect
data on the role of WASH in the livelihood of usssmmunity with sampled people in the
selected rural kebeles Administrations. A multigstasampling technique was used for data
collection as follows:

Selection of Kebele Administrations: The kebeles administrations were selected based on
representativeness, accessibility and availaboityimproved water supply scheme. Stratified
sampling method will be used for the selection eb&le administrations.

Selection of villages or communities: Communities for the study were selected from three
kebele administrations based on availability of iayed water supplies, the representativeness of
their water supplies tothekebele and accessibilityvillages/community selection, purposive
sampling method was used.

Selection of households: The households’ selection within a given villageswearried out at the

start of the first survey by using random samphmgthod.One day training has been given to the
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interviewers by the author on the various proceslui@ be followed in the selection of

respondents and on how to conduct the interview.

Prior to commencement of actual data collectiop;tpsting carried out at selected households to
check whether the questionnaire for household simgeis workable or not at the existing
context.

Focus group discussions (FGDs) conducted particularly with water users’ committeembers,
elders, healthy extension workers and DAs to gagh&up opinions.

Observation: Visits to key sites such as water sources, samitdticilities, households, schools,
etc. is the best and the quickest method to uratetstow the system functions. It also helps to
know the demands and needs of the population toteaky develop new solutions or improve

the old ones. Photographs assist with the docuriientaf observations.

Pictures can be used to remind certain facts ailtlistrate the issue or information of others.

Observation can be used as a supportive or supptangetechnique to collect data that may

complement or set in perspective data obtainedthgrameans (Robson, 1995). Observation
employed to observe and record the status of veageply schemes and managerial capacity of
water committee at water points. The observatiothote has enabled the researcher to have
knowledge about improved water supply scheme manageand benefits of improved water

supply from the beneficiary perspective. Furthemnaanitation and hand washing facilities and
utilization were observed. Photographs were parthef assessment instruments to pick up the

status of different water supply schemes.
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Key informants interviews carried out to collect background information ontitational set up,
operation and maintenance, impacts of improved msatpply and strength of water committees
in scheme management. The interviews held withcssdeindividuals who were believed to have
good knowledge about the subject matter. The kiynmant interviews were held with the Head
of Woreda Water Office, Zonal Water Office, and M€Elatholic Secretariat office representative,
operational in Bora Woreda.

Informal discussions held with different categories of people at Woreelat! (experts at Water
office, Health extension worker, and elders).

Mapping: Water Sources inventory made using Global Positgi@ystem. Then the water points

and institutional toilets mapped using ARCGIS cotepsoftware
3.6. Sample Size

From the total of 17 rural kebele administrationghe Bora Woreda, three kebeles selected by
using stratified sampling techniques. These keba&tesn general selected purposely. The main
reason for selecting these kebeles includes tloerssibility, high population density and sever
water problem. For household survey, simple randampling was employed. Interviews were

held with heads of the households selected.

3.7 Data Analysis

Analyzing the data is a crucial part of the studlfyer data collection, the information organized,
analyzed and interpreted. For data analysis, coatibims of quantitative and qualitative methods
used. The data collected through household suR@1 and physical observation analyzed by
using qualitative method in a way to better commetrand describes variables in the existing

conditions of impacts of rural water supply and agement on the livelihood of the user
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community. A method used for quantitative data ysialwas descriptive statistics: like

percentage, average and tabulation. The SPSS ndrggmftware program was also used for data
analysis. Furthermore, ARCGIS version 10 was usedthbpping the water point and institutional
toilet distribution. Computer based Digital ElewatiModel used the physiographic feature of the

woreda

|
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CHAPTER IV

4. RESULTS AND DISCUSION

4.1. Target Area Population Characteristics

According to the 2007 population and housing cenghe total population of the Bora
Woredawas58,739 (urban 11,400 rural 47,339) in 20107s Plopulation size of thé/oreda was
projected, to be 65,855 (urban 12,781 rural 53,0T4e projection was made using average
annual growth rate forOromia region which was 2.9n%2007 (Table 1).The crude population

density of theNoredawas 23.66 persons /km2.

Table 1: Population of the Targébreda by Settlement and Sex

Urban + Rural Urban Rural
Both | Male | Female Both | Male | Female Both | Male | Female
Sexes Sexes Sexes
2007 58,739| 30,478| 28,261 | 11,400 5,806| 5,594 | 47,339 24,672| 22,667
Census
2011 65855 | 34170| 31685 12781 6509 6272 53,024661 | 25413
Projection

Table2 belowshow that 100 household representatvees surveyed in the three stidyeles out
of which 47% were female. Here, high female repred®n in the interview was done

purposefully because this group of the communitytt@sone who was affected more than their
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male counterparts and thus could provide morebiglimformation regarding problems related to
water and sanitation.

Table 2:Household Survey Respondents by Sex

TukalLangano Dodo Wadera MatiDalota Total

M F| Total| M F | Total M F | Total M F | Total

Respondents 16 14 30| 16| 20 36| 21| 13 34| 53| 47| 100

% of sex 53 47| 100 44| 56| 100| 62| 38| 100, 53| 47| 100

Source: Household Survey Report, December 2011

There were two major ethnic groups in the arean@r{83%), Amahara (12%) and the remaining

5% are Gurage and others. All respondents weraedgfTable3).

Table 3: Ethnic Backgroundversus Marital Status

Oromo| Amhara| Gurage| Other| Total

Number of Respondents 83 12 2 3| 100

Married 83% 12% 2%| 3% | 100%

Sour ce: Household Survey, December, 2011
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4.2. Socioeconomics Characteristics

Agriculture: As table 4 illustrates, Agriculture was the dominaoconomic activity and the base
of livelihood for the majority of the households thie study area. The agricultural activities in
study area were characterized by mixed farmingesysivhich involved crop production and
livestock rearing. Cereal crops produced in theadawere sorghum, maize, teff and wheat. In
addition to cereals, pulses and oil seed, suchaagdt bean, ground nuts were produced.
Regarding fruits and vegetables, onion, sweet pptatato, pepper, papaya and mango were the
major ones that were produced in the Woreda. Thiewiyral sector was atsubsistence levelor
onlyfor household consumption and not geared toketar Next to agriculture, crafts were the
secondary source of income. The major types ofrtgadctivities undertaken were marketing of
agricultural products, private petty trading anemipg up small shops. Thus, we can see learned
that 93%, 3% and 4% of the respondents participatddrming, trade and crafts, respectively

(Table 4).

Table 4. Occupation of Household

Occupation Total
Indicators Farming Trade Crafts Farming
Number of
93 3 4 100
respondents
Percentage 93% 3.0% 4% 100%

Sour ce: Household field Survey December, 2011
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Education: The level of education of the rural people wouliegan idea as to their potential for
implementing income generating and other activitbesachieving certain objectives such as
operation and maintenance, financial managementomadi institution capacity. The study shows
that about 58% of the respondents were illiteratd &% the respondent households can read and
write having basic education in the study commugiigble 5). It was found that the illiteracy rate
in the study area was very low.

Table 5: Education Level of Respondents

Level Education Total
Can'tread Read & Grade | > grade
Sex of HH & write write | Grade 1-6 7-10 10
Male | Count 23 5 19 5 1 53
% 43.4 9.4 35.8 9.4 19 100
% 39.7 62.5 73.1 71.4 100 53
% of Total 23 5 19 5 1 53
Female| Count 35 3 7 2 0 47
% 74.5 6.4 14.9 4.3 0 100
% 60.3 37.5 26.9 28.6 0 47
% of Total 35 3 7 2 0 47
Total | Count 58 8 26 7 1 100
% 58 8 26 7 1 100
% 100 100 100 100 100 100
% of Total 58 8 26 7 1 100

Count=# of respondents

Source: HH Field Survey Data, December, 2011
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Income: The house hold income is another important critettodecide on thecapacity of
households to afford paying water fees. On tleaye, a household in the study area earned
annually Birr 7878 and 5428 came from crops antlecales,respectively (Table6).The income
from sale of cattle account to 31%.

Table 6: Annual Income of Households from Crop &adtle Sale in birr

Income from selling of
Statistics Crop Cattle Both
Mean/Average 5428 2354 7874
Percentage per source Mean 68.94% 31.06%| 100%
Lower and upper bounds Lower bound 3502 1705 5483
Upper bound 7353 3003| 10265

Source: HH Field Survey Data, December, 2011

4.3. Water Sourcesand Sanitation Facilities

Water Sources

As table 7 shows, almost everywhere in the studg,alleep wells, river and lakes were used for
human and livestock consumption during the dry aeak the wet season, road-side and other
inundations were used for both human and livestmrisumption. At the beginning and end of
the rainy season dry river-beds were mined for m&ipply. Roof water harvesting in tkdoreda
was almost non-existent due to the use of tradititimatched-roofed houses (East Shewa Zone
Assessment Report, 2010). Catholic Relief Seryi€#8S) introduced the system in few schools.

However, the general trendindicated the constractb houses with corrugated iron sheet is
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increasing. This implied, promoting rainwater hatieg would be advisable as this would

contribute to availing good quality water near tioeisehold.

The water source potential (both ground water amthee water) was generally high in the Bora
Woreda. Ground water potential seemed to be divided imto broad categories: (1) some nine
kebeles bordering rivers and lakes had high watdetand the inhabitants used shallow wells for
irrigation and for human and livestock consumpti©@ther kebeles located away from these water
sources used deep ground water extracted with éhe &f motorized pumps and this was

identified by the researcher during survey in Deloen?011.

Water sources inventoried by the researcher wengethffFigure 4.6). As can be seen from the
map people in the central and western part of tleeeda had no option except deep boreholes
which needed power for pumps. People living inghstern and north eastern part of the Woreda
could get water from surface water (lakes and yividowever this, Surface water was generally
not safe as it is exposed to animals and wastes gidundwater in that area was also not safe as

it had high fluoride content.
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Figure 6: Deep borehole distribution in Bora Woreda

According to the information extracted from houddrsurvey(Table 4.7), 77.6% of the total

sampled households in all villages collected whten surface water (river, unprotected spring or

well or mix of sources etc.), while only 22.4 %lleot water from protected sources (protected

spring or well or protected shallow or deep borebplDepending on the season and proximity to

their residences people collect practice collectuager from mixed sources. As presented in the

table people may collect water from protected qratected source. This implies the awareness

of the people using safe water is low.
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Table 7. Water Source Condition of Tarfebeles

Description Number of
Respondents | Percent

Surface water 49 50.0
Unprotected spring or well 13 13.3
Protected spring or well 17 17.3
Borehole 5 5.1
Other 1 1.0
Surface water & unprotected spring or well 7 7.1
Surface water & protected spring or well 1 1.0
Surface water & other 4 4.1
surface water, unprotected spring or well and balesh 1 1.0
Total 98 100.0
Missing 2

Total 100

Source: HH Field Survey Data, December, 2011

The daily water consumption of a HH varied fromggléo place based on the availability of water
sources (protected and unprotected). Those HHe tbothe water sources had access to more
water and those far away consumedless water peAdagrding to the information obtained

from FGD, the average water collected per day paséhold was two Jericans of 25 liter
capacity each. This was also in line with the rssolbtained from household survey done by the
researcher and colleagues. In that study, the meximber of liters used per person per day as

reported by households was nine (ranges 5 — MAMCNHF survey November, 2011).

The same household survey study indicated thaetargmmunities spent a median of 291
minutes (range 80.1 — 467.8) to travel to and fittweir houses during dry season, including
waiting time; during the rainy season that time weduced from 80.1 to 58 minutes. Based on
these reported travel times, the median distangeitoary water sources was calculated to be 9
kilometers™ (range 2.7 — 15.6 kilometers) during try season and 1.9 kilometers during the

rainy season. The target communities relied ofasarwater for 5 months during the past year.
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The JMP classifies improved access to water asofisan improved water supply system
(borehole, protected well or spring, piped systetn,) within 1 kilometer of a home or dwelling.
Due to difficulties related to terrain, scatterseftlement pattern and high investment, the
Ethiopian WASH strategy classifies improved acdessater as use of an improved water supply
system , etc.)Within 1.5 kilometer from home or Hings and 15 liter per person per day.Both
FGD and household survey analysis indicated thatdiktance and volume of water needed per

person per day was not to the standard, eitha@vi&f dr of country.

Regarding water quality and use management, mdkeahterviewed households (66%) used
plastic containers - usually Jerry cans to fetckew@3% clean water container at least weekly
and 75% monthly. It was observed that during thesbdo house survey, about 46% of the
containers were not clean. Some householdsnsamtand barrel The estimated capacity of
one Jerry can was 25 liters, andiagerawas 10 liters. Water was mainly used for cooking,
drinking, washing utensils and bathing. Furthermtre respondents indicated that water

filtering was mainly using a piece of cloth.

The study participants were asked if they got adegjwater throughout the year. Both men and
women participants responded that they did notagegjuate water for domestic as well as for
livestock purposes. On top of that, the participanere asked about their opinion on the
cleanliness of the existing water sources. Paditis from Dodo said that their water sources
were not clean; the sources were full of snails dimtj and people shared the water with

livestock. In addition, villagers from all samtebeles (Dodo, Langano and Dalota) stressed

YInserais a traditional container made up of clay andiedron women'’s back, which is normally consideasda
woman'’s object, and men do not carry water-usisgtia. Men often share the responsibility in fetghivater but
with jerry cans. However, driving barrels is usyéthe responsibility of men and young boys.
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that the fluoride was high in water and was resgltn health hazards. The researcher observed

people fetching water from unprotected lake waseindicated in the photo below.

Photo 3: Young girlsfetching water from Ellen Lake

The discussion with participants, particularly themen participants, indicated various diseases
related to the current water sources. These caategorized as water-related (such as diarrhea,
typhoid, intestinal parasites, etc.) caused byamoimated water, and hygiene-related (such as
scabies, conjunctivitis, pediculosis, and trachoocaajsed by lack of water for personal hygiene.
Unclean water from the sources coupled with poodhag and inadequate health services in the
area caused serious health hazards to the comnmaitybers. This is supported by information
from health office, where most of the diseases wkassified as the top ten diseases in the
Woreda. In addition, fetching water from distardaqas was tiresome to women due to heavy load

of the water they carry.

According to 2011 study undertaken by National EaiMitigation office under Ministry of
Water Sources and energy over 11 million peopkhefRift Valleyand almost 8.5 million (below

40 years of age) would be at risk of developingtaleand skeletal fluorosis if they continued to
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depend on drinking watdrom wells with high fluoride concentration (Reda&leHaimanot

2005).

The researcher's longerm experience the project areana information gathered froi
secondary data and discuss held with key informants indicatetiat Bor: Woreda was among

the Woredaseverely affected with dental and skeletal flua.

Concrete available data frogovernment and nogevernment organizain archives reveal that
over 90% of deep, astallow boreholes in the Bora Woredsed for drinking have fluoric
above the WHO optimal level of 1.5 mg/l for flucgidwhich is the case for dental and skel
fluorosis of children, and old men & won, respectivelfReddaTekleHaimanot, 20(. The same
studyindicated that, the preser of fluoride in ground water could ks high as 25 ppnOn the
discussions heldvith communities and stakeholders’ meeting, it weded that the fluorid
situation with gound water in particulewasan important health issue. There was also const
that the risk tendetb be undermined probably due to lack of informatmd public awareness

the risksof the high fluoride content to human morbidity andrtality.

Photo 4: Skeletal fluorosis (adult men)
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Photo 5: Dental Fluorosis left mother, middle boy and right young girl

Another major problem in the Woredawas non-funeiiiy of existing water sources. According

to information from Woreda Water Officeat any givéme over 29% of the ‘safe’ water sources
are not operational (East Showa zone water of @CSDCOM and CRS Joint Water Source
Survey Report, 2011). During the survey it was olese that most of the water points were either

under-utilized or not in use at all because of:

= Decreased efficiency of water pumps due to longsygaservice; and

= High downtime due to lack of maintenance capability
It was learned in group discussions that there weree wells inoperative for two to three years.
There had not been a systematic assessment tdisgstzduses of failure. Capacity to do this was
lacking both at the community and Woreda levelspéals to the zone and regional authorities

whenever the opportunity presented itself havebeen heeded.

Ongoing attempts on mitigation of fluorosis

Possible control options to protect the fluorosisbfem may include provision of alternative
source of water, blending with low fluoride coniai water, provision of bottled water, at least
for young persons, treatment of the water suppoatce and at the point-of-use. In areas where

alternative sources are not available and the pi@viof bottled water is not economical, as in the
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case of the Bora Woreda, treatment of contaminatatkr is the most reasonable approach.
Household and community scale water deflouridatias successfully applied in India using the

Nalgonda technique, which uses aluminum sulphatembination with lime (NEERI, 1978).

ECCSDCOM have been involved in various communityetlgpment and health projects.
Provision of clean water for the rural communitissone of the activities being performed in
several villages in Bora Woreda. The ground watethie area hasvery high fluoride content
(Felekeetal, 2002). Although the water obtainedmfrdeep well had low risk concerning
microbial contamination, it contained toxic flucgidwhich causes long-term health (Feleke:
Community Managed Deflouridation System, 2002).€fae, it was appropriate to find solution
to this problem in order to ensure the safety afking water. Thus CRS in collaboration with
Addis Ababa University and ECCSDCOM has initiaveater deflouridation project. This is the
first pilot scale study in Ethiopia by employingrek locally available materials in the target
area(FelekeZewge, Bekele Abaire and Messele Bnd&emmunity Managed Deflouridation
System, 2002).

The major objective of the project was to piloedeflouridation systems in the target area
thereby reducing the fluoride content to less th&mg/l according to WHO standard or at a
maximum of 3 mg/l (according to experiences of ottmintries (FelekeZewge, Bekele Abaire
and Messele Endalew: Community Managed DefloudaBystem, 2002).The specific

objectives are to:

» Test three low cost water deflouridation methoddeurfield conditions to determine the

technical and economic feasibility in rural comniigs
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» Develop community support systems to make deflatioth sustainable in the Ethiopian

context

The researcher had assessed the status of thbeseltagies through observation, discussion with

communities, FGD and key informants. From the nese# was learned that communities had

adequate knowledge about the health risk of fleoridbwever, the practice of treating water with

the constructed treatment plants were taken updgdmmunity as anticipated. The major reason

mentioned during the study was that since the ettiuoride on health was slow, communities

had not given due attention. Other reason mentiom&dly by water care takers were challenges

in getting chemicals and spare parts in the areaufining the system.

Sanitation facilities

Access to improved latrines
was higher in the target Wored
than any parts in Ethiopia 8%
(JMP report 2008). Nearly

17% of respondents had

constructed improved latrines i
their homes (Table 8). Of thos
without a latrine, the main
reasons reported for not
constructing one included don'
need one (22%), do not like

(15%), cost (15%), lack of

Brief Description of the Arborloo:

The Arborio is a very shallow pit that is designed to be, eventually, a home for a
fruit tree.

A pit about 80 centimeters deep and 60 centimeters in circumference is dug and dry
leaves are added to the bottom. A simple concrete slab is placed over the opening.
After each use, a cup of a soil/wood ash mixture is added to encourage soil
composting (which kills fecal pathogens), to reduce smell and to discourage insect
breeding. A very simple superstructure can be added for privacy. This toilet is used
by a household for one year and then the slab is removed, the pit is topped up with
good topsoil, and a fruit tree seedling or other crop plant is planted in the former
pit. As the roots grow downward into the pit, the seedling takes up rich nutrients
which result in a very healthy fruit tree that produces in abundance. It is very
friendly and applicable for pastoral/agto-pastoral communities.

In addition, since Arborloo toilets are shallow, there is less likelihood of ground
water contamination or collapse during the rainy season. Because the pit contents
are full of carbonaceous material (feces, ash and leaves), they act as a sponge. To
date, there has been no report of Arbotloo pits flooding and spilling their contents
in the rainy seasons because the carbonaceous material absorbs water. Traditional
pit latrines flood because the excreta material is hard and compact at the bottom and
ovetly liquid near the top, creating ideal conditions for filling and then flooding with
dangerous excreta. Thus the Arborloo is a safer toilet option for the protection of
eround and surface water sources.

knowledge to construct (3%), and no manpower tetrant (17%) andculture (6%).

[Type text]

Page 56




The constructed latrines were of different typesshMof the respondents were using traditional
latrine while17% of them were using properly consted latrine with locally available material
which had cement slab with cover and shelter. @ttedwas ecological latrine namely Arborloo.
Arborloowas innovated latrine promoted by CRS dsghartner. The latrine was used for multiple
purposes excreta disposal and tree/fruit growireg (Sox above). It wasalso learned that only
28% of the people utilize the improved toilet prdpand 72% uses open defecation. This

percentage included depositing of feces from céild5.

The benefits of latrine were more privacy when dafieg, defecating any time of the day,
prevents flies from resting on faces, a cleanelirenment, less contamination caused by open
defecation, decrease in incidence of diarrhea d@od &his would be achieved on properly

constructed latrines with cover and shelter.

Table 8: latrine Coverage, practice and reasondbrconstructing

Number of
respondents Percent
Improved latrine in use at HH (has washable slab) 715 17
All HH members >5 years use latrine 60 28
Open defecation in HH (including depositing ofdedrom children <5) 60 72
Reason for not having latrine
don't need one 24 22%
don't like it 24 15%
cost too high 24 15%
don't know how to construct 24 3%
no manpower to construct 24 17%
cultural reasons 24 6%

Source: MWA-CNHF: Baseline survey November, 2011
As presented in the table9 over 71.9% of theardents indicated that livestock are kept in the

compound during the night while only 5.2% of thependents indicated that livestock spent in
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house during the night. This implies most of threpandents kept their livestock separate from the

people during the night which is hygienic.

Table 9:Where livestock dospent the night

Description Quantity | Percent
In the house 5 5.2
Within the compound 69 71.9
Other 1 1.0
Not applicable (don't have livestock) 16 16.7
In the house & within the compound 5 5.2
Total 96 100.0
Missing 4

Total 100

Hygiene practice

The proportion of respondents whowere washing thairds at critical times was higher (Table
10).The critical time of hand washing include aftfecation, before eating, before food
preparation and feeding the child and 26.3%, 1418&% and 2% of respondents confirmed that
they practiced the hand washing respectively.OleBR4% of the respondents confirmed that
they practiced hand washing after defecation, leetmating, before food preparation & before
feeding the child and after changing the baby. &ksting hygiene behavior practice is generally

below average and implied future intervention.
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Table 10: Hand Washing Practices at critical times

Number of

Activity Description Respondents | Percent
After defecation 26 26.3
Before eating 14 14.1
Before food preparation 18 18.2
Before feeding the child 2 2.0
After defecation, before eating, before food prapan & 39 394
before feeding the child and after changing theybab '
Total 99 100.0
Missing 1

100

Sour ce: Household survey December 2011

The practice in the use of detergents for hand iwgsh very important. Because it helps to clean
disease causing pathogens. As presented in the 1dbbelow 76%and 6% of the respondents
washed their hands with soap and water, ash aret westpectively.Eighteen percent (18%) of the
respondents confirmed washing their hands with matdy. Over all the finding implied the

number of respondents that used detergents for kaashing was above average. This is

generally good practice and needs to be encouraged.

Table 11:Use ofDetergents Frequencies for hand imgssh

Number of
Activity Description Responden| Percent
S
Soap and water 76 76.0
Ash and water 6 6.0
Only water 18 18.0
Total 100 100.0

Sour ce: Household survey December 2011
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4.5. Water, Sanitation and Hygiene Service M anagement

The household survey result indicated that theciel@construction of schemes is participatory
among community, government and NGOs. In the haldedurvey, the high percentage (44% in
this case) of the respondents indicated that therses were constructed by local community
&NGOs,(Table 12). Communities were involved in donstion of water sources with
government and NGOs. This in turn implies thatmoktthe respondents participated in
technology selection, election of water committeembers. It was also shown that the water
committee had ability to manage the water scherhéisey could get technical and financial
assistance from the local government. In gendraldata in table below indicates that community
involvement in water supply project started fronojpct identification and finally took over the
management and operation of the water schemesit®ésp fact that communities participated in
all stages of the projects, still the communitie$ mbtunderstandthe proper management of water
points. The implication is that there was no mamitgp and follow-up by local government after

the schemes were handed over to the communities.

In order to get information in wider community WASkanagement group discussion was made.
Women, men, girls in school, and boys in schoolenieterviewed. In one case, over 50 men

participated in the FGD.

Women as the members of the householdwere pritgipedponsible for water collection due to
tradition and culture. Girls, and sometimes bofetch water for the household. Some

communities reported accidents, falls, and encosrdé wild animals, as risks associated with
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fetching water. Likewise, most FGD respondents gieged women and girls as primarily

responsible for collecting and disposing of waste.

Most communities with an improved source had a waemmittee that charged water
feesbetween 0.25 and 0.50 birr per 25 liters (@aey. In a typical response across all respondent
groups, community members in BoraWoreda had veoy gowledge about hygiene issues, even

though there were health extension workers.

Table 12: Participants as to who constructed wsdarces

Responses
Number of
Thewater point was constructed by Respondents| Percent
Constructed by regional government 18 18%
Constructed by NGOs &Government. 35 35%
Constructed by local community & NGOs 44 44%
Constructed by Government & local community 3 3%
Total 100, 100%

Source: HH Field Survey Data, December, 2011

Regarding the selection of the type of technolahgut 97.8% of the respondents had selected
motorized schemes. This was attributed to thetfattthe major water source in the area wasdeep
groundwater which needed high power to pump wdaterthermore, people require more water
for multiple purposesmainly fordomestic and livesto

This selection was in agreement with the informatdtained from FGD. In the discussion, the
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FGD indicated that deep boreholes were their peefsr as other water sources (river and lake)
were far from where most community lived. FGD iraded that the only problem with deep
borehole was high fuel consumption of generatosgabe of spare parts in the area and limited

capacity of Woreda water office to backstop.

4.7. TheImpacts of Water Supply on Livelihood of Peoplein Bora Woreda

Forty eight point four percent (48.4%), 36.1% aid5% of the respondents indicated that the
major problems in the their included spending ntore in fetching water , problems related to

water borne diseases and high drudgery for womehiliren to fetch water.

Tablel13: Interviewee responses as to why wateiceswere neededinterms of time, health,

andWork load

Number of
Respondenty Percent
More time were spent to fetch water a7 48.4
Problems related to water born diseases 35 36.1
Drudgery for women & children to fetch water 15 15.5
Total 97 100.0
Missing 3
Total 100

Source: HH Field Survey Data, December, 2011

The respondents hadalso indicated new water sohamsnultiple advantages on the wellbeing

and livelihood of people directly and indirectlybdut87% of the respondents stated that the new
water sources were closer to their houses. Thenggmts claimed also the new sources mainly
boreholes had more water (38%), it was reliablenfp@ent) source (29%) and needed less time

to collect water (40%) (Table4.14).
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Looking only from domestic use perspective,10.5%9%nd 33.4% of the respondents confirmed
that the developed water sourcessaved more tiragasable for productive activities & more
social & domestic activities, improved health aimfily members, and relived drudgery for
women and children respectively(Table 4. 12). Thiplies access to safe and adequate played

multiple roles in the livelihood of the community.

Table 12: Interviewee responses on benefits gdioed improved water supply
Interms of health, women work load, time and other

Number of
Description of Activities respondents Percent
More time is available for productive activitiesm8ore social &
domestic activities 10 10.5
Health of family members has improved 55 55.9
Relieved drudgery for women and children 33 33.4
Total 98 100
Missing 2
Total 100

Source: HH FieldSurvey Data, December, 2011
The house hold survey findingswere also supporietdy informant case studies and gave in

depth understanding of the area.

One informantAbu Alemu from Langano village of Tukal anganokebele administration said
that “prior to the development of the water projeélbe water sources for domestic and livestock
were traditional ponds andElen in our village”. Wlis 28 years old and he is operator for
Langano borehole. Abu indicated that ElenLake ated over 10 kilometers away from our
village. These water sources were not only in aibksbut also not clean. We were assumed as
ignorant people by both governmental and non-gawemal organizations. But we knew that

people were using improved water supply in the m@dging kebele administration like Tuka and
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Tejitu. During dry season, ponds get dry out andneo and children were travelling a long
distance (up to 6km) to fetch water for domestie frem boreholes in the adjacent kebeles.Many
people were also suffering from water borne diseas® women and children were forced to
spend most of their time for fetching water fromdadistance and men are spending most of their
times in searching water for livestock.” | stoppag study from grade due to water problem.
Water has meaning for me. | know motor operatorracdive monthly salary of 300 birr. Now, |
will plan to complete my dream that is educatiorotigh distance learning. After we started to
use improved water supply, our children became ieagmd healthier”. According to Abu the

villagers saved money used to be spent for head#girhent related to water-borne diseases.

An informant named NegewoFolieWonji,fromDalota village in DalotaMatikebele
administration said that we were using water fankdng and cooking from lake koka during dry
season and standing water in depression and pondsly season.Negewo is 32 years old and he
is the water committee chairman of DalotaBorholkhe water was always turbid and unclean.
The family members were attacked by diarrhea. Wendt know the exact causes of diarrhea at
that time. But the health professionals were taddhe causes of diarrhea was polluted water. We
were spending a lot of money for medical treatneériamily members. We had to travel over 10
kilometers double trip daily to fetch water fromstluinprotected source. At that time over 80% of
women and children’s work is fetching water. Wonvgmse families do not have donkey were
responsible to carry ontheir backs 25 liters capaderricanor 15 liters capacity clay Jar.In
general, we were suffering from the lack of potakéer supply for a long time. We had no right
to use water supplies from another kebele, becasdidn’t make any contribution during the
construction of water supply schemes. But aftercirstruction of water supply schemes in our

village the health of my family members were imprdvand the expenditure for medical
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treatmentwas also reduced. Many people in ourgellase the single water point today and no
travelling ofa long distance to fetch water. But weffer more when the scheme is
interrupted/broken down because we had alreadytedlap drinking clean water supply from the

developed water point and was difficult for us tolmck where we were used to.

One of the most important benefits accrued fromrawed water supplies, and certainly the
easiest to measure was saving in time and eneegy & collecting water. The distances utilized
in the analysis of the impacts of time were thenmadrwalking routes reported by the heads of
house hold in the household survey. The variableasored for the impacts of time included the
one-way walking distances for each individual hotgséts usual source of water. The average
time spent for fetching water from traditional smeirwas about 291minutes (MWA-CNHF
survey, 2011) and the average time spent for fetchiater from improved water supply source
was30 minutes. This implied that there was a Siggnit reduction in time spent for fetching water
after the provision of improved water supply. Accés potable water supply within 1.5 km for
rural people and access potable water supply witlsrkm for urban people is the standard set by
Ethiopian government (PASDEP document, 2005/06¢ fé@duction in time revealed that the
impacts of using improved water supply was resuitedime saving and energy spent for
collecting water, since the current water sourcelaser than the previous water source. Energy
and time saved from using improved water suppléesdolved the burden on women and children
of rural community in the study area, as they wire principal collectors of water. The
implication was that reduction of time spent onevaollection could mean more time for income
generating activities, food production, childcanefrition and health. Improving water supply

conditions to cut down the time women spent forlemting water could hence unlock the
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productive potential of women’s time and energye Teported distances of the respondents’

water sources from their home were more or lessenabe.

Time estimates were also not reliable since mogtefespondents were illiterate. What would be
needed were detailed time-budget studies of waterecs, who in most households were women
and children. Such studies should include measurewiethe amount of water carrying time

“saved’ as well as the effects of these savingsaih earlier and new activities.

4.8 Economic and Social | mpacts of Water Supplyin Bora woreda

Theimpacts of rural water supply on thelivelihood of the user community

Lack of access to water supply has impacts not onlghe quality of life, but also on productivity
and health. The study showed that improved watpplguhad brought improvement in health,
saving time and energy spent in fetching water ffandistances and improvement in income of
user people. This indicates that provision of inwewater supply could play a decisive role in
social and economic development. When it comekdanmpacts of water supply on the livelihood
of the user community, 31.9%asserted that theres@mee changes in the livelihoods ((increased
income 20.6% and increased productivity of livekt@d.3% (Table 14). Similarly, 68% of the
respondents’ asserted that the health of family beenhad been significantly improved after
they started to use improved water supply. Thislisdpthat public health and water supply were
undeniably linked together. Improvements in fanmigmbers’ health were essential and better
health was a prerequisite for economic growthhdl&lth limits the ability to earn higher incomes.

Reduction in poverty is possible only when stegstaken for better health of the people
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Table 13: Interviewee responses on the impacts of improvater supply interms of income,
human health and livestock

Number of

Description respondents | Percent
Household income has improved

20 20.6
Health of the family has improved

66 68.0
Productivity of livestock has improved 11 11.3
Total 97 100.0
Missing 3
Total 100

Source: HH Field Survey Data, December, 2011

The FGD panelists fromTukalLanganokebeleequatedeiwatth life’. They stated that we had
better access to water supply and we were usinginly for livestock. The study also revealed
that access to potable water supply provided béitgiene and sanitation for members of water
supply user communities. They confirmed that acogs® potable water supply at their village
enabled the whole community to experience bettgigmg and sanitation. The head of Bora
Woreda health office confirmed that water borneedés®s decreased significantly in the Woreda
since the establishment of potable water serviéexording to the Woreda Health Office

Statistics (2006), water borne diseases rankduaktdifth place in the study area.

The informants responded to the question whetleestipply of water had brought any change to

their livelihood as below.

An informant named Lomilffa (40) living in Langantage stated that after we had started to use
improved water supply, the health of our familymiers and livestock had been improved.
Similarly, a development worker in the same kelmasfirmedthat “the accessibility of water

supply, most particularly for small scale productand the attainment of income increments have
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been achieved. Health extension workers RozaHailswfganoKebele and AbebechGezu, of
Dalotakebele also underlined the significance opriowed water supply in family health
improvement and time saving. They also added thegbence of water-borne diseases in villages
where there were no improved water supplies. Tki¢abe prevalence of water -borne diseases,
the health extension workers haddistributed wateifipr tablets (agar) freely for the treatment of
unimproved water supply. The short term solution pimtect the people who are using
unimproved water supply sourcewas continuous bigion of water purifier tablets. The
shortcoming was that, those villages adapted watefier tablet (agar) would face serious health
problems when the distribution of the tablet wasriupted even for one week. They further tried
to point out that the reasons for health problecsuned when the tablet was interrupted is the
loss of resistance due to adaptation of water jparifAnother informant named Sultan Haji
WASH expert in Bora Woreda Water Office asserteat thany people used to be attacked by
wild animals like Hyena, while searching for wattedark before the construction of water supply
schemes. After provision of improved water supfiy user communities started to get safe and
adequate water at reasonable distance from themeboHe added that the improved water
supplies had brought the following significant ches in Bora Woreda in general:-

» It created moral satisfaction to the user commumitd improved the childcare of

mothers.
* lItrelieved the drudgery of women and empowerechteeonomically by having
Water at home for livestock and generating incoramfselling the livestock.

* lItincreased the participation of women in politiaad social activities in some kebeles.

According to information obtained from ECCSDCOMseniagronomist AsnakeDebela and

ShanbelLenjiso senior development worker in Bora&tla, the improved water supply was used
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for drinking, washing, livestock watering and protlan of onion, tomato, coffee and sweet
potatoes. Asnakeadded that small scale irrigatimugs with average of 10 people per group
established. The irrigation users were providedh wiputs like improved seeds, pumps and farm
tools. Their memberswere also provided with tragnim agronomy and water management. The
use of water supply for small-scale production digesct relations with improvement in income of
the user community. The field evidence showed thls the group got income of birr 40, 0000 to
60,000 per harvest. This implied that the userhoolsls whichhad access to small scale

production (gardening) earned on average 4000-600@er harvest.

Photo 7: the small scale production at Ellen

Livestock was the major income for livelihood ofettpeople. According to Dalota water
committee chairman the highest volume of water (@&@%) was consumed by livestock and

every day an average of 1000 livestock came taveter borehole site for drinking.

[Type text] Page 69



Photo 8: Lomilfacollecting water from developed rasource

In general, improved water supplies in the studdadrad both positive and negative impacts on
the user communities. The information obtained fidatotakebeleindicated that there was loss of
farm land at source and water point areas. Foaimest in DalotaKebelethe sand production and
trade resulted in deep valley erosion, which sigaiftly affected the farmland. Another impact
observed was land degradation around the watertpailne to the use of animals for
transportation of water and livestock watering €refo photo 9 below). Conflicts were also
reported in some kebeles. These conflicts, accgridimrespondents were mainly due to different
competing water use interests and clan differeres. cited conflict was provoked between two
clan on TuteKormite borehole. The clan where theebole located was reluctant to share with
theneighboring one for their difference in clan aué to conflicts that usually happened between

individuals from these clans. There were also cagexe communities did not allow residents
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from other villages to use their water scheme®ther factors. This was attributed mainlyto high
population pressure and people from other villagese not willing to contribute when there was
scheme breakdown. This implies that the developroémtater supply schemes was directly or

indirectly affected the livelihood of the user coommity as well as the neighboring people.

Further discussions made with elders revealed toaflict resolution was transparent and
resolved by informal institution Idir (Sabunta). efftommunity of Bora Woreda had strong
traditional management system locally called Gaglktesn. Due to existence ofidir and gada
system, management of conflict is very strong. &foee, conflict around water use and

management system was not a major concern in gae ar

Photo 9. Land degradation around Dalota water|giggheme
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CHAPTER YV

5. CONCLUSIONSAND RECOMMENDATIONS

5.1. Conclusions

In general, two major issues have been spellefrout the study. These include:

1. Water supply and sanitation projects had impaostpeople’s lives which extended far beyond
the expected improvements to health and reductiotime spent collecting water. The study
showed that impacts could include significant inygmments in household income levels and
security of livelihoods. Increased school attenéaoccurred along with better child care, social
and cultural benefits such as reductions in stiegsls, increased status and self-esteem, better

family and community relations, and increased gbib observe religious rites and customs.

The need for improved water supply is widely redngd as an essential component of social and
economic development. Safe water is essentialdgtbtection of community health by limiting
the transmission of water-borne diseases. At thmeséime, it contributes greatly to the
enhancement of human dignity and economic oppdytuny freeing people, mainly women and
children, from the drudgery of carrying water andviding them time to engage in other

activities.
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The household survey data also revealed that Weéhood of the user community in the study
areas had been improved after they started tompeved water supply. The improvements in
livelihood were manifested in terms of improvemémthealth and time saving in surveyed
communities. The findings of the study also revealeat the average time spent for fetching
water from unprotected sources was high and theageetime spent for fetching water from
improved water supply source was much lowers. Timplies that there was a significant
reduction in time spent for fetching water aftee throvision of improved water supply. In
addition, the capacity building provided to theigation user communities through supply of

inputs and on water management improved the incafrtiee user community.

The household survey indicated that the water hgdifeant impact on improvement of
livelihood of the user community. The respondestserted that there were some changes in the
livelihoods((increased income and increased pradtictof livestock) following provision of
water supply interventions, most particularly inme of household health improvement and
saving times. Similarly, higher percentage of tespondents asserted that the health of family
members had been significantly improved after tsiayted to use improved water supply. This
implies that public health and water supply werextricably linked together. Improvements in

family and community healthcarea prerequisite fmm®mic growth.

1. Involving community members in planning, moningrand management of their own projects
brought new insights into both the wider impactsnéérventions and the factors contributing to
the long-term sustainability of water supply andisdion systems. Understanding the potential

breadth of the impact that water supply and saaitgtrojects can have on poor people’s lives
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underlines the fact that access to safe water andason is a precursor to any form of
sustainable development. It also provides evidémceinforce the argument that improvements
to access should form the cornerstone of any glyate reduce or eliminate poverty.

Understanding the role that communities can playpamticipatory impact assessments of

projects is vital if planners are to gain infornoati

According to the information obtained from studgayrin areas where there was interruption and
frequent break down of water supply schemes, thefimaries were back to the traditional water
sources and sometimes their livelihoods had befectafl by water borne diseases and incurred
additional costs for medical treatment and spesit ffroductive time for fetching water from long
distances. This implies that there was a strongtiogiship between water supply scheme

management and impacts of water supply on thahivetl of the user communities.

It was learned that the status of women was slmhBnging as there were a number of women
actively engaged in government responsible postiand water committees. For instance, the
study indicated that the representation of womeWASH committee was about 30%. However,
the target population including women needed tosbesesitized about gender and gender in
development. Women were the most burdened witly dalflor requirements. According to the
quantitative survey results and community discussiaural children especially girls did not
attend schools, not only because there was accebkem to primary schools, but also to assist
the households in the labor needs. The discussiéhtisot deny the improvement from previous

periods but suggested the requirement of moretaitefor further improvement.

5.2. Recommendations
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Based on the results of the study, the followingehbeen identified as areas that need further

intervention.

A. Building institutional capacity: Most of the water committees were weak in capatoty

manage water sources. Also, the Woreda water agithraffices which were supposed to provide
administrative and technical supports were not ipoaition to discharge their responsibilities.
Thus, to bring tangible change in the managemetitefvater points, the intervention has to be

geared towards building their capacities.

B. Focus on maintenance and operation: Both governmental and non-governmental
organizations focused on construction of new waehemes, whereas the operation and
maintenance of rural water supply were in the ldwesformance margin due to various reasons,
among which, technical and financial short comingsre the major ones in the study
communities. So, in order to keep a water supp$tesy sustainable, there should be preventive

and regular maintenance program by local instihgtio

C. Community involvement: Increasing the community role in managing watgpdy leads to
better impacts, particularly in operation and mamaince, cost recovery and efficiency. Therefore,
the researcher recommends that water service mevishould be able to provide appropriate,

efficient and sustainable services.

D. Technology: Technology option can enhance, promote or hinagacts of water supply. For
instance, due to the depth of groundwater, diesetid motor pumps were the only technologies
promoted in th&\Voreda. However, it was learned that communities weréllyighallenged by the

increased fuel cost. To overcome the problem, iecé®@mmended that solar pumps be introduced
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in the area. The long day (over 8 hours) sun lighhe area is an opportunity to promote solar

pumps. If need be, the solar can be used in hytitldwind pump.

E. Water quality: The ground water in the area was highly contaraohaty fluoride whereas the
surface water was contaminated with microbiologstdistances. As the main water source of the
communities is groundwater, different stakehold@rsluding government and NGO had
constructed fluoride treatment system. Howevexas observed that the application/utilization of
the deflouridation was challenging due to differéattors. These include, supply chain for
availing spare parts and chemicals, behavior atittde of peoples on the utilization, absence of
technical support and others. Therefore, it is moended that thorough research be undertaken
on the supply chain and behavior and attitudpeafple for the utilization and sustainability of

the deflouridation systems.

F. Rainwater harvesting: During the study, it was observed that severakhbalds in the target
area had houses roofed with corrugated iron shéet. researcher feels that this was a good
opportunity to harvest and store rainwater whichium could alleviate water quality problem.
Rain-water is relatively safe to drink and increheater supply from roof harvesting may reduce
diarrhea incidences and other water borne disedsesill also reduce burden women and

children’s burdens stemming from long distance thaymnally cover every day to fetch water.
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