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Preface

DN\ NN N\ N K\ Y\ ni be =~ _aga da.

Bambara proverb

This study was conducted during my Peace Corps service in the village of Gouansolo in
Mali, West Africa, where | served as a volunteer in the Water/Sanitation sector from
1999-2001. It was conceived during one of many “Why am | here?’ episodes during my
Peace Corps service. | conducted an assessment of the water supply and sanitation

situation in the village in an attempt to find out why | was there and what | could do.

This report was submitted to complete my master’s degree in environmental engineering
from the Master's International Program in Civil and Environmental Engineering at
Michigan Tech. This program combined Peace Corps service with a master’'s degree,
two things on my To Do list. | was the first student in this program, a title that | am

honored and proud to have.
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Abstract

Water supply and sanitation are two of the most important sectors in development.
Access to water supply and sanitation are basic human needs and rights. Worldwide,
71% of the rura population has access to improved water supply and 38% has access to
improved sanitation. In rural Africa, 47% of the population has access to improved water
supply and 45% has access to improved sanitation, and in rural Mali the percentages are

61% and 58%, respectively.

The objective of this study was to assess the water supply and sanitation situation in the
village of Gouansolo, a rura village in the southwestern part of Mali, West Africa. By
conducting an assessment one can determine water supply and sanitation coverage and
identify water supply and sanitation problems in the village and then propose solutions to
improve water supply and sanitation coverage. Water supply coverage is defined as the
percentage of the population with access to safe (improved) water supplies that provide
20 liters/person/day within one kilometer of the household compound. Sanitation
coverage is defined as the percentage of the population with access to adequate
(improved) sanitation facilities that hygienically separate human excreta from human

contact.

When this study was mnducted, the village had a population of 836 and was comprised
of 46 households with an average household size of 18 persons. Forty-four households

were included in the survey. There were 38 water sources in the village. The two types



of water supply technologies present were hand dug wells and borehole pumps. There
are three types of hand dug wells. improved traditional wells, not improved traditional
wells, and modern wells. Well depths ranged from 5.2 to 9.0 meters. Twenty-seven of
the 38 water sources had water available year round, and all households had access to a
water source with year round availability. The distance traveled to collect water ranged
from 3 to 260 meters and the average distance traveled was 44 meters. Although all

households had reasonable access to a water supply, not all households collected water
from an improved source. The only improved water supply technologies in the village
were two borehole pumps. Simple pit latrines were the only type of sanitation facilities
present in the village and they are considered to be improved sanitation technologies.

The findings of this study determined that 48% of the households in Gouansolo used
improved water supplies (i.e., borehole pumps) and 91% used improved sanitation

facilities (i.e., smple pit latrines).

The most common water supply problems reported were erosion at the top and bottom of
traditional hand dug wells and seasona availability of water in these wells. The most
common sanitation problem reported was deterioration of latrine floors. It was proposed
that the most appropriate improved water supply and sanitation technologies to use in the
village are protected hand dug wells and simple pit latrines. The cost of cement to
construct a 9-meter protected hand dug well was estimated to be $260 U.S., which
exceeds Mali’s gross national income per capita, $240 U.S. The cost of cement to
construct a simple pit latrine was estimated to be $10 U.S. These estimates did not

include the costs of other materias, tools, equipment, labor, and operation and



maintenance (O&M). Lack of financial means was identified to be the main obstacle to
the improvement of water supply and sanitation and the achievement of 100% coverage

in the village.

Xi



1.0 Introduction and Objectives

Water supply and sanitation are among two of the most important sectors of development
(Bendahmane 1993). Development of community water supplies and sanitation resultsin
improved socia and economic conditions and improved health (Davis et al. 1993). The
benefits of improved water supply and sanitation are many, including prevention of
disease, improved basic health care, better nutrition, increased access to institutions such
as health centers and schools, improved water quality, increased quantity of and accessto
water, reduction in time and effort required for water collection, promotion of economic
activity, strengthening of community organization, improvements in housing, and

ultimately, improved quality of life (Okun 1988).

At the beginning of 2000, one-sixth (1.1 billion people) of the global population did not
have access to improved water supply and two-fifths (2.4 billion people) did not have
access to improved sanitation. The majority of these people live n Asia and Africa.
Africa has the lowest water supply coverage of the globa regions (Africa, Asia, Latin
America and the Caribbean, Oceania, Europe, and North America) and is second to Asia
in terms of lowest sanitation coverage. In Africa, 62% of the population have access to
improved water supply and 60% have access to improved sanitation, but the situation is
worse in rura aress—only 47% of the rural population have access to improved water

supply and 45% have access to improved sanitation (WHO/UNICEF 2000).



The objectives of this project were: 1) to assess the water supply and sanitation situation
in the rura village of Gouansolo in Mali, West Africaand 2) to identify water supply and
sanitation problems in the village and propose solutions to improve the village water
supply and sanitation situation. The purpose of a basdline study such as this is to
examine the existing water supply and sanitation systems and gather information in order
to conduct a needs assessment and provide a starting point for potential water supply and
sanitation improvement projects. This report provides an evaluation of the water supply
and sanitation systems in the small, rural Mdian village where | lived for two years,

serving as a Peace Corps Volunteer water/sanitation extension agent.

In this report, Chapter 2 provides background information on Mali, including
geographical, demographic, historical, political, and economic information on the
country. Next, information on the water supply and sanitation coverage in Mali is
presented. Coverage is defined as the percentage of people with access to safe and
adequate water supply and adequate means of sanitation (WHO/AFRO 2000). Then, the
purpose and objectives of Peace Corps Mali's Water/Sanitation Sector project are
explained and a brief discussion of the activities that | performed during my Peace Corps

service is included.

Chapter 3 discusses the methods used in this study. First it describes the theory and
methods used while conducting fieldwork in developing countries. It then presents a
literature review of references on methods that were consulted for this study. Finally it

describes the survey used, the questions asked, and the means for conducting the survey.



Chapter 4 presents the results of this study, first describing the study area, the village of
Gouansolo, in detail. It provides background information on the village and describes the
current water supply and sanitation situation in the village. Problems with village water
supply and sanitation are discussed and methods to improve the situation are described.
Then the results of my survey are presented and a comparison is made to statistical data
on water supply and sanitation coverage obtained from the WHO/UNICEF Joint
Monitoring Programme for Water Supply and Sanitation, and their similarities and
differences are discussed. Selected methods to improve the village water supply and
sanitation situation are proposed, aong with the obstacles to improvement. Finally,

suggestions for future work are presented.

Chapter 5 reviews the main findings of this study. Then | comment on the possibility of
success of improving the water supply and sanitation situation in the village of

Gouansolo and in other similar rural communities.



2.0 Background

This chapter provides geographical, demographic, historical, political, and economic
background information on Mali and describes the water supply and sanitation situation
in Mali. Then a brief history of Peace Corps Mali’s Water/Sanitation sector and its

purpose and objectives are presented.

2.1 Geography
The Republic of Mali is located in West Africa. It is alandlocked country that borders

Algeria, Niger, Burkina Faso, C\ te d’'Ivoire, Guinea, Senegal, and Mauritania (See

Figures 2.1 and 2.2). It has an area of 1.24 million square kilometers, which is dlightly

less than twice the size of the state of Texas (CIA 2002).

The country is divided into three natural geographical and climatic zones. the southern,
cultivated Sudanese or savannah; the central, semiarid Sahel; and the northern, arid
Sahara Desert that covers approximately 60% of the total land area. The climate ranges
from subtropical in the south to arid in the north. There are three main seasons: the hot,
dry season from March to June; the rainy, humid, and mild season from June to October;

and the cool, dry season from November to March (CIA 2002).

Natural hazards that the country are susceptible to are the harmattan, which is the dry,
dusty wind which comes from the rorthwest coast of Africa during the dry season, and

recurring droughts. Current environmental issues in Mali include deforestation,



desertification, soil erosion, declining soil fertility, poaching, and inadequate supplies of

potable water (CIA 2002).
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2.2 Demography
Mali has a population of over 11 million according to July 2001 estimates (CIA 2002).

The population is comprised of a mixture of ethnic groups: Mand (Bambara, Malinkd,

and Sonink3) 50%, Peul (Fulani) 17%, Voltaic (Senoufo and Minianka) 12%, Songhay

6%, Tuareg and Moor 5%, ard other smaller ethnic groups 10% (U.S. Department of
State 2000). French is the officia language of Mali but Bambara is spoken by
approximately 80% of the population and there are numerous other indigenous African
languages spoken (CIA 2002). Mali’s urban population consists of approximately 3.4
million people and its rura population is approximately 7.9 million (WHO/UNICEF

2000).

In order to understand the condition of human development in Mali a brief mention of
some socia indicators follows. According to 2001 estimates, the annual population
growth rate is approximately 3%. The life expectancy of the Malian population is about
47 years (CIA 2002). Infant mortality rate is 142 per 1000 live births, and the fertility
rate is about 7 children born per woman (UNICEF 2002). As of 1999, the literacy rate is

40%, and 28% of school aged children are enrolled in school (UNDP 2001).

2.3 History

Present day Mali is the “heir” to the succession of a number of early African empires,
including the Ghana, Mali, and Songhay Empires that occupied West Africa and
flourished between the 9" and 19" centuries (See Figure 2.3). These empires controlled

the trans-Saharan trade which linked the North (European and Middle Eastern centers of



civilization) to Sub-Saharan Africa The Ghana Empire, dominated by the Soninkt

people, was a powerful trading state centered around the Mali-Mauritania border that
lasted from the 9" and 12" centuries, reaching its height in the 11" century (Imperato
1996) and then falling to Muslim Berbers from Mauritania and Morocco (Lonely Planet

2002).

The medieval empire of Mali then emerged as the powerful state of the Maink people

between the 12" and 17" centuries (Imperato 1996). It reached its height in the early 14™

century and was a center of Mudlim scholarship, with the cities of Tombouctou

(Timbuktu) and Djennd being important centers of trade, learning, and culture

(Encyclopedia.com 2002). Mali attracted the best architects and most renowned scholars
in the Muslim world; mosques, universities, and libraries were built throughout the
empire. The Mali Empire was also one of the world's chief gold suppliers. It spanned
from the Atlantic Ocean in the west, amost to the present-day country of Chad in the
eadt, from the Sahara Desert in the north, and to the rain forests in the south, covering
more than three million square kilometers, and was centered around the Great Bend of

the Niger River (Peace Corps/Mali Invitation Booklet 1999).

The Mali Empire was overtaken by the Songhay Empire which was centered around the
city of Gao and rose to great power in the late 15" century. It encompassed much of the
areathat had belonged to the Mali Empire and part of the present-day country of Nigeria.

The empire was destroyed by a Moroccan invasion in 1591 (U.S. Department of State



2000). During this time, European ships had been plying the coast of West Africa,

circumventing the trans- Saharan trade route (Lonely Planet 2002).

France began to invade the area in the 1880s and by 1898 Mali, then called French
Sudan, was a French colonial territory under complete control of the French and French
Sudan became part of the Federation of French West Africa (Encyclopedia.com 2002).
During French colonial rule numerous changes were made to the country’s borders. In
1958 French Sudan joined the French Community as the autonomous Sudanese Republic,

and in 1959 the Sudanese Republic joined Senegal to form the Mali Federation, taking its

name from the Manding (Malink3) empire of Mali (Imperato 1996). In 1960 Senegal

seceded from the Mali Federation, the Sudanese Republic was renamed the Republic of

Mali, and Mali obtained its independence from France (U.S. Department of State 2000).
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2.4 Government and Poalitical Environment

The current president of Mali is General Amadou Toumani Tour5. TourD was elected in

May 2002. Mali had its first democratic presidential election in 1992, and since then

President Tour3’s predecessor, Alpha Oumar Konar$, has continued to promote the

democratization process, carry out political and economic reform, and fight corruption

(CIA 2002). At present, the country isin the process of decentralization.

The capital of Mali isthe district of Bamako. Administratively, Mali is divided into eight

regions. Kayes, Koulikoro, Sikasso, SUgou, Mopti, Tombouctou, Gao, and Kidal. Each

region consists of five to nine districts (or Cercles) and the Cercles are divided into

communes that are further divided into villages (U.S. Department of State 2000).

2.5 Economy

Mali is known as being among the poorest countries in the world and is heavily
dependent on foreign aid. It is ranked 153 out of 162 countries in the United Nations
Development Program’'s (UNDP) Human Development Index which measures a
country’s achievements in terms of life expectancy, educational attainment, and adjusted

real income (UNDP 2001).

The gross domestic product (GDP) per capita purchasing power parity (PPP) is $850 U.S.
(CIA 2002) and the gross national income (GNI) per capita is $240 U.S. (World Bank

2001) according to 2000 estimates. As of 1999, about 73% of the population lives on an

11



income of less than $1 U.S. per day (UNDP 2001). The basis of Mali’s economy is
agriculture (Imperato 1996). In 1998 approximately 80% of the labor force was engaged
in agriculture and fishing, and agricultural activities made up 46% of the GDP. Small-
scale traditional farming dominates the agricultural sector and subsistence farming occurs
on about 90% of the land under cultivation (U.S. Department of State 2000). Industry
and services accounted for 21% and 33% of the GDP, respectively (CIA 2002). Madli is
vulnerable to fluctuations in the world prices of cotton, which accounts for 50% of its
exports (1999 estimate). The country’s other main exports are gold and livestock (CIA

2002).

2.6 Water Supply and Sanitation

In the literature on water supply and sanitation, the terms “safe,” “adequate,” and
“improved” ae used to describe water supply and sanitation coverage. Coverage is
defined as the percentage of the population with access to safe (improved) water supplies
and adequate (improved) sanitation facilities. The Global Water Supply and Sanitation
Assessment 2000 Report by WHO/UNICEF differentiates between the term “improved”
and the terms “safe” and “adequate” because of the lack of information on the safety and
adequacy of water supplies and sanitation facilities. As a result, it was assumed in their
study that certain types of technologies are safer or more adequate than others, and the
term “improved” was used to describe the different types of water supply and sanitation
technologies that are considered as coverage. Table 2.1 lists the water supply ard

sanitation technologies that are considered to be “improved” and “not improved”

12



(WHO/UNICEF 2000). In this study, the terms “safe,” “adequate,” and “improved” are
used interchangeably.

Table2.1: Improved and Not | mproved
Water Supply and Sanitation Technologies

Improved Technologies

Water Supply Sanitation
Household connection Connection to a public sewer
Public standpipe Connection to a septic system
Borehole Pour-flush latrine
Protected dug well Simple pit latrine
Protected spring Ventilated improved pit latrine

Rainwater collection

Not Improved Technologies

Water Supply Sanitation
Unprotected well Service or bucket latrines
Unprotected spring Public Latrines
Vendor-provided water Open Latrine
Bottled water

Tanker truck provision of water

Source: WHO/UNICEF (2000)

Mali’s national water supply and sanitation policy that was adopted in 1996 has the
following main objectives. provide water supply to urban and rura areas by 2002
establish an ingtitutional and legal framework for the sector based on community
participation, decentralization, and devolution as well as private sector participation
(PSP); supply the rural area with a minimum of 20 liters per day per capita for villages of
less than 2,000 inhabitants; establish a long term program for sanitation; provide more
finances to public hygiene programs; increase the sanitation coverage ratio; and have
community based organizations play a central role in the promotion of hygiene

(WHO/AFRO 2000).

13



According to the UNDP Human Development Report 2001, in 1999 65% of the Malian
population were using improved water sources and 69% of the population were using
adeguate sanitation facilities. The population using improved water sources was defined
as the percentage of the population with reasonable access to an adequate amount of
drinking water (availability of at least 20 liters per person per day from a source within
one kilometer of the user’s dwelling) from improved sources. The population using
adequate sanitation facilities was defined as the percentage of the population using
improved sanitation facilities that are private and hygienically separate human excreta

from human contact (UNDP 2001).

In Mali, water supply and sanitation coverage is lower in rura areas than in urban areas,
74% of the urban population and 61% of the rural population have access to safe water,
and 93% of the urban population and 58% of the rural population have access to adequate
sanitation (WHO/UNICEF 2000). Table 2.2 compares these statistics on Mali’s water

supply and sanitation coverages to those of Africa, collectively, and to those worldwide.

14



Table2.2: Comparison of Water Supply and Sanitation Cover ages
in Mali, Africa, and the World

% Water Supply Coverage | % Sanitation Coverage

Total Urban | Rurd Total | Urban | Rura

Mali | 65 74 61 69 93 58
Africa| 62 85 47 60 84 45
World | 82 94 71 60 86 38

Source: WHO/UNICEF (2000)

2.7 Peace CorpsMali

Peace Corps has been in Mali since 1971. Initially, assistance was requested in the area
of agricultural development. The first water supply projects began in 1974 with the
construction of wells for village water supply and watering points for migratory herders
and their livestock. For the next 11 years, Rura Community Development Volunteers
incorporated simple water supply activities in their agricultural projects. In 1985 the
Water Resource Management project was launched, and in 1993 a Water/Sanitation

project was implemented.

Since 1993, the Water/Sanitation project has focused on four primary technical areas:
congtruction and repair of hand-dug wells using inexpensive and easily transferred
construction techniques, promotion of basic health practices to improve drinking water

quality and hygiene; promotion of better environmental sanitation practices through the

15



construction and maintenance of improved pit latrines, the establishment of improved
domestic waste disposal practices, and the implementation of improved community waste
disposal systems; and introduction of alternative water-lifting devices for domestic and

agricultural use.

In 1999 the Water/Sanitation project was redesigned to emphasize loca capacity
building. In accordance with the Malian government’s development objectives, Peace
Corps Mali’s Water/Sanitation project focuses on building capacities at the local level to
enable a more effective and efficient management of limited water resources and
improved environmental sanitation through the transfer of appropriate technologies, skills
and knowledge. Through technology, skills, and knowledge transfer, local communities
can become increasingly able to effectively assess and address their water supply and
sanitation needs. Peace Corps Volunteers are trained to use and promote a systematic
approach to project planning, implementation, and evaluation, which is an important skill
that can be used by local communities to accomplish the long-range goal of improving

the quality of lifein Mali (Peace Corpg/Mali Volunteer Assignment Description 1999).

Prior to my arrival in Mdli, the village of Gouansolo submitted a request to Peace Corps
for a water/sanitation volunteer. They specified that they wanted the volunteer to assist
with the construction and reparation of wells and provide health and hygiene education
animations (educational presentations) at the school. During my Peace Corps service my
main project was a well repair. It is common for traditional (unprotected and unlined)

hand dug wells to erode at either the top or bottom and they are susceptible to pollution

16



from the surface. Peace Corps Mali’s approach to this problem is to line the well with
concrete bricks and to build a concrete wellhead consisting of a headwall and drainage
apron (Cairncross and Feachem 1993). A villager asked me to help him repair his well
that was eroded at the bottom and dried during the hot season. | organized and trained a
well repair team in the village and we worked on the aforementioned well. The goal of
the project was to provide technical assistance and transfer technology and skills in the
areas of well construction and the repair of hand dug wells in order to improve village
water supply. | aso taught groups of women how to treat drinking water with chlorine
bleach and encouraged improved hygiene and sanitation practices by promoting the
importance of surface water drainage and the elimination of stagnant water. During my
service | did not work with the school because the villagers did not like the school

director.
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3.0 Methods

This chapter provides an explanation of the methods used in this study. First it describes
the importance of social and cultural factors in water supply and sanitation development
projects and the research methods used in this type of fieldwork in developing countries.
Then aliterature review presents the references that were consulted for this study and the
methods and types of information they suggest to use and obtain to conduct a water
supply and sanitation study. Finally it describes the survey that was used to conduct this

baseline study.

3.1 Research Methods

The purpose of this study was to assess the water supply and sanitation situation in the
village of Gouansolo. Thisisan initial step of a water supply and sanitation development
project, but before beginning a community development project it is important to know

the people, their culture, their country, and their language (Bourne 1984) and gain “an

understanding of the local context of water and sanitation projects’ (Simpson-HUbert

1983). The first year of my service was focused on doing this, getting to know people in

the village and learning Bambara, the local language.

Although water supply and sanitation development projects are perceived primarily as
engineering activities, there are social science factors that need to be considered. They
are interdisciplinary projects, involving the fields of engineering, public health,

sociology, economics, and anthropology (Cairncross et al. 1991). Most anthropological
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research takes a year or more of fieldwork because it takes that long “to get afeel for the
full round of people slives...settlein, learn a new language, [establish] rapport, and bein
a position to ask good questions and to get good answers’ (Bernard 2002). While doing
fieldwork in developing countries, “it is considered imperative for the fieldworker to live
as closely as possible to the community being studied—in order not just to observe, but to
participate actively in community life.” The willingness to live among the community
“breaks down barriers,” and allows the fieldworker to learn the language, gain insight
into persona relationships, and participate in activities of daily life (Devereux and

Hoddinott 1993).

As part of the arrangement with Peace Corps, the village built my house and chose a host
family and work counterpart (homologue) for me. My host family was a well-respected
family in the village. Although | lived in my own compound, separate from my host
family, | was effectively accepted and treated as a member of the family. There is a
Bambara proverb that states: “If you are a stranger in a village and you say that you have
no father in this village, it is because you have not accepted someone's father as your
own” (Peace Corps/Mali Volunteer Assignment Description 1999). Devereux and
Hoddinott (1993) state that “households and communities in the Third World exist and
function in complex webs of inter-dependence.” Thus, being considered as a member of
a family aided in my culturd integration into the community. My homologue was a
farmer and mason by occupation and an important member of the community. He was
one of the more educated people in the village and was probably chosen to work with me

due to his knowledge of French and his ability to read and write.
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3.1.1 Participant Observation

The preliminary data gathering fieldwork was done by participant observation, which
“involves getting close to people and making them feel comfortable with your presence
so that you can observe and record information about their lives.” It involves going out,
learning a new language, experiencing the lives of the people you are studying, and
“establishing rapport and learning to act so that people go about their business as usual
when you show up.” “Participant observation involves immersing yourself in a culture
and learning to remove yourself every day from that immersion so you can intellectualize
what you’'ve seen and heard, put it into perspective, and write about it” (Bernard 2002).
The researcher establishes residence in the community being studied and observes and
records the activities and events of daily life and seeks out information relevant to the
data that is needed. He/she participates in community life and is effectively a member of

the community.

A form of participant observation that can be adapted to water supply and sanitation
projects is to take an “environmental sanitation walk” in the community “to get a genera
feel for conditions” by visiting water sources, noting street conditions, visiting inside
homes and public buildings, asking to use the latrine, etc. During these walks there is

also the opportunity to ask questions about water supply and sanitation issues (Simpson

HObert 1983). Through participant observation, | was able to gather background

information on the village and study and collect information on the current water supply

and sanitation situation and practices throughout my entire stay there.
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3.1.2 Surveysand Interviews

Surveys are another method of data gathering. They are useful for collecting
demographic data, systematically quantifying the occurrence of observable objects or
characteristics, and estimating the prevalence of particular attitudes, beliefs, and values.
The surveys were conducted by interviewing.  Participant observation reveas

information such as who should speak for the family at interviews and the best times to

find people at home to conduct interviews (SimpsonHOUbert 1983). The two types of

interviews that were initially used were: informal interviews and unstructured interviews.

Informal interviewing is characterized by total lack of structure or control and is the
method of choice at the beginning of participant observation fieldwork. The researcher
just tries to remember conversations in the field, which requires *constant
jotting...[ducking] into private corners alot (so you can jot things down) and [using] alot
of deception (to keep people from knowing that you're redly at work, studying them)”
(Bernard 2002). In an unstructured interview there is no forma questionnaire; instead
there are a series of topics from a checklist that are discussed in any order that seems
natural. This method is useful during the early stages of fieldwork to reveal important
background information and the concerns of people (Devereux and Hoddinott 1993).
Unstructured interviewing is used in situations when there is time to interview people on
many separate occasions (Bernard 2002).

For the latter part of this study semistructured interviews were used. Semistructured
interviews are similar in characteristic to unstructured interviews, which are ssimply

interviews based on a plan with minimum control over the interviewees responses so
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that they “open up and...express themselves in their own terms, at their own pace.” The
difference between semistructured and unstructured interviews is that semistructured
interviews are based on the use of an interview guide, a written list of questions and
topics that need to be covered in a particular order. According to Bernard (2002),
semistructured interviewing is best in situations where there is only one chance to

interview someone.

3.2 Literature Review

This study was primarily based on the field studies structure outlined in Evaluation for
Village Water Supply Planning by Cairncross et a. (1991) and the preparatory
investigation methods presented in Just Sir Gently: The way to mix hygiene education

with water supply and sanitation by Marieke T. Boot (1991).

The structure of the field studies for an evaluation of arural water supply program that is
presented by Cairncross et al. (1991) is comprised of three elements. the study area, the
technical field survey, and the detailed village survey. Table 3.1 provides a summary of
the field studies structure. The methodology used in the field studies is a mixture of
formal questionnaires and informal interviewing and observation. The field studies
structure that is presented can be applied to a study area ranging from a large scale to a
small scale (country, state, region, province, group of villages, single village). For this
project, it was applied to evaluate the water supply and sanitation situation in a single

village.
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Table 3.1: Fidd Studies Structure

1. Define study area and obtain the following information:
- Maps indicating village location, topography, surface water,
communications, and ethnic or linguistic regions
Village populations
Major agricultural activities
Wealth
Locations of schools, clinics, and rural industries
Access to government services
Climate
Tourism potential
Health
Type of water supply or source
Type of water supply organization
2. Conduct technical field survey to assess technical characteristics of
|mproved and traditional water supplies by:
Asking the villagers whether the water supply is working
satisfactorily, what problems have occurred with the water supply
in the past, and what suggestions they have for improving the
water supply or other similar schemes to be built
Inspecting the water supply
Identifying current and potential problems with the water supply
3. Conduct detailed survey of village and obtain the following
information:
Maps indicating locations of houses, schools, clinics, water
sources, and other relevant features
Census data (name of household head, size of household,
composition of household)
Description of water source
Distance to water source
Status of household
Indices of wealth
Use of latrine

The first element of the field studies is the definition of the study area, the geographically
defined region where the water supply program is being investigated. Information on the
study area to be gathered include: maps indicating village location, topography, surface

water, communications, and ethnic or linguistic regions,; village populations, major
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agricultural activities; wealth; locations of schools, clinics, and rural industries; access to
government services; climate; tourism potential; health; type of water supply or source;

and type of water supply organization.

The second element is the technical field survey which is considered to be the backbone
of the field studies. It involves visiting as many villages as possible with the primary aim
of assessing the technical characteristics of improved and traditional water supplies. The
villages selected for the technical field survey should be representative of the study area,
and the selection depends on the size of the study area and the scope and scale of the
evaluation. Villagers should be questioned about whether the water supply is working
satisfactorily, what problems have occurred with it in the past, and what suggestions they
have for improving it or other similar schemes to be built. The first people who should
be consulted are local authorities, leaders, or village representatives responsible for the
water supply. The next activity is to inspect the water supply, identifying current and

potential problems, and take notes.

The third element is the detailed survey of villages which are defined as those villages in
which more detailed studies are conducted than in the technical field survey studies—
they are a sub-sample of the villages included in the technical field survey. Information
to be gathered for the detailed survey include: maps (indicating locations of houses,
schools, clinics, water sources, and other relevant features); census data (name of

household head, number in household, household composition { age and sex of household
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members}); description of water source; distance to water source; status; indices of

wedlth; and use of latrine.

The methods of investigation presented by Boot (1991) include observation and
communication to collect qualitative and quantitative information regarding water supply
and sanitation. Information can be collected by informal discussions with individuals and
groups, interviews with individuals, group interviews, household surveys using a
guestionnaire, observation at household and community level, participant observation,
and screening available documentation and statistical data. A mixture of these methods is

best to collect information for the baseline study.

Boot (1991) presents a list, shown in Table 3.2, of possible useful information on socia
and health-related aspects of water supply and sanitation that is adapted from Methods for

gathering socio-cultural data for water supply and sanitation projects by Mayling

Simpson-HObert (1983). The subject matters include demography, housing, physica

infrastructure, health, water availability, water use practices, sanitation practices,
occupation, organization and participation, level of interest, willingness and ability to

pay, local technology and resource availability, and education and communication.
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Table3.2: List of Possible Useful Social and Health I nfor mation

1. Demography
Population size, density, growth rate, mobility (males, females)
Population groups (social, economic, ethnic, religious)
Household size and composition (special features such as women
heads of household, multi- family households)
Division of tasks and responsibilities in households, role of women
2. Hous ng
Settlement structure
Types of houses, their physical condition and layout
Types of building materials used
Space available inside and outside the house
In- house water and sanitation facilities
3. Physu cal infrastructure
Road, road conditiong/public transport
Primary school for girls/boys, secondary school for girls/boys
Primary health care center, health clinic
Shops, market, post office
Religious centers (mosque, church, temple), community centers
Small scale industries, industrial plants
Water supply and sanitation facilities (public, private)
Needs/obstacles to improve present facilities
4. Health
Major heath problems and relative importance of water and
sanitationrelated diseases (related to gender, age and socio-
€conomic groups)
Seasonal variations
Knowledge and perceptions about diseases and health (related to
gender, age, and Soci 0-economic groups)
Use of government and non-government health services (related to
gender, age and SoCi0-economic groups)
Availability of health personnel (gender, level of education and
training)
Ongoing formal and informal health education activities, target
groups
Specific environmental health dangers
5. Water availability
- Water source(s), water point(s), distance, accessibility, reliability,
quantity, quality (related to socio-economic characteristics)
Seasonal variations
Cost of water, water vending
Protective measures/health risks as water sources/points
Water rights and water source management
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6. Water use practices (related to gender, age and socio-economic
g oups)

Preferred sources of water by purpose
Water collection, transport and storage practices
Personal and domestic use of water (drinking, hand washing,
bathing, clothes washing, dish washing, vegetable washing,
cleaning, ana cleansing)
Water use for animals, gardening and other productive activities
Quantity of water by purpose, reuse of water
Criteria applied to decide on suitability of water for different
purposes
Obstacles to adoption of improved practices

7. Sanitation practices (related to gender, age and socio-economic

groups)

Existing defecation practices
Cleansing and ablution materials and practices (also prevalence of
bathing in latrines)
Beliefs and restrictions related to latrine use (e.g. location, sharing)
L atrine cleaning and maintenance practices
Latrine emptying and sludge reuse practices
Wastewater and solid waste disposal practices
Food storage, handling and preparation practices
Household/kitchen hygiene
Availability and use of soap for personal hygiene
Obstacles to adoption of improved practices

8. Occupatlon
Major occupations and approximate distribution (males, females)
Seasonality of employment

0. Organlzatlon and participation
Local organizations and type of membership
Loca leaders (males, females) and leadership structures, local
decision-making
Informal leaders and key-persons (males, females)
Maor local political or socia factors which might affect
participation
Previous interest and participation in water and sanitation or other
development activities (related to gender, age and socio-economic
characteristics)
Important characteristics that would determine the acceptability of
outsiders working on projects in the area
Local traditions and practices for operation, maintenance and
repair of water supply, sanitation and other structures
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10. Level of interest
Evidence of popular interest (males, females) in improving water
supply and sanitation, compared to other potential improvements
in the community
Evidence of |eadership commitment to improvements
Evidence of equal access to project resour