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ABSTRACT

This work is aimed at identifying similarities
and differences in the water supply situagion of six
stuéy communities, Obe, Akama Oghe, Adaba, Eka Awoke, I~ .
and Ndi Offia within Enugu State.

The mean household domestic water demand for the
six study communities was found to be 181.0 litres
per household per day (lpd), while consumption is
104.,3 1lpd. This gave a deficiency of 76.7 1pd
representing a percentage margin of 42.4%. IAnalysis
of variance revealed that there are no siénificant
differences between the demand for water, while
there are significant differences between £he supply
of water, among the various study communities.

Identification of the various sources of water
for the areas showed that Obe, Eka Awoke, Akama
Oghe, Ndi Offia and Adaba use the streams as water
sources, Adaba and Obe have springs, while ponds
are in use in Iheaka, Ndi Offia and Eka Awoke.

Raincatch is common to all the communities. Boreholes

"
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are used in Iheaka} Akama Oghe and Eka Awoke., Wells
are used in Obe, Ndi Offia and Eka Awoké; Fébe,
Akama Oghe, and Iheaka ére supplied with water by
tanker drivers. | T

Most governmént aided improvement’megsures
existing in the various study communities Qere found
inefficient. Best applicable alternative 1$prove- o
ment measuées are then'suggestéd. Amoﬁg tﬁe several
alternative improvement measures, massivé ééinwater
harvestihg, community participation and training of

manpower/educating masses are the ones best

recommended for all six study communities. :
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INTRODUCTION

1.1 Statement of the Research Problem

Numerous research findings indicate that there
exists a situation amongst the rural populations of
developing countries whereby people are without
reasonable access to safe water of adequate gquantity
(Pacey, 1977; Schultzberg, 1978; and Cembrowicz,
1983) .

This situation also exists in the rural areas of
’Nigeria, where the people often lack safe water as a
result of non-developmental and governmental activities
in such areas.

Rural water supply is of great importance. The
advantages of adequate and safe water supply are
immeasurable for in the face of an efficient rural
water supply, exists lower medical expenditure, an
improved sense of well=being, an increased fitness
(hence increased productivity by agricultural workers,

leading to an increase in crop preduction), as well as

improved hygiene and more leisure.
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A lot of emphasis on urban rather than
regional problems has dominated spatial plane
ning in Nigeria. This emphasis has.led to the
relegation of the rural areas to the background
(Ajaegbu, 1972)., Since the rural areas harbour
the greatest number of people in Nigeria, water
provision/availability to these rural areas
indirectly means water povision to the bulk .of
the populace of the nation.

A remarkable feature of our rural com-
munities today 1s that the rural dwellers' life
pattern tends to spuan around water supply
provision, as the individual families are left
to provide this essential service by themselves.

In the rural areas of Enugu State, as in
other rural areas in other parts of Nigeria,
absence_of adequate supply of safewater 1is a
frequent occurrence (Alo - Nwokeocha, 19743
Ugwu, 1979; and Obi, 1984)., The rural dwellers
require water for their daily activities, and

being left to provide their water i1s common sight

C o
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in thesé?rﬁrai pléces. And the conseguences
include breakdown of the peoples health, time
wastage and financial incurrment from_buyi@g
water., - '

Common sources of water to the people are,
springs, boreholeés, shallow wells, runoff fronm
rainwater into stream channels, rainwater stored
in containers during rainy season and pond water.
These water sources do not follow a pattern of
even location, Qith the resultant effect that éhe
rural people have to trek great distances to ¢,
collect water.

The borehole sites witness incessant breake
downs of pumping machines, and even when opera-
tional, supplies are normally for few hours per
day. The rainy season starts mid-march only to
E77"8hd by October, while the five months interval of — .
dry season are without rains. As a result of this,
raincatch as a source of water supply to the rural
populace is reckoned unreliable.

At the on=set of the dry season most wells

within Enugu State start to witness fluctuation
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in the level of water. As the dry season
heightens towards the month of January, some of
them dry up completely. Ponds contain a lot of
mud, debris, and some partially decayed materials
rendéring it totally unhygienic and unfit for
most domestic water uses. Ponds too as water
sources are highly unreliable because they collect
water from rainfalls which are seasonal.

Springs are a good source of water supply
but 'in most cases they occur where their harnes-
sing are usually difficult. The terrain where
springs are located are always rugged, slippery,
or steepy, and unapproachable by vehicles, motor

cars, or even the rural people themselves who trek

to them for water collection.

"“'The cost of constructing plastered dug pits
privgtely by individual households or by a group
of rural dwellers makes it unpopular as a water
source in rural areas. Most villages prefer
natural water sources where they collect water

at no cost than when they have to buy water from

« g



tanker drivers or water vendors., BExcept for
communities with many natural water sources,
other communities without or with few natural

water sources are normally left at the mercy of

. water tanker drivers or vendors.

Some streams found in Enugu State are
ephemeral and during the dry season have no water
;t all within their channels. There are even
many more communitles with no streams at all
passing through them, or even within a 20km
radius and as such lack water terribly. Thus?
dufing the dry season there is normally a short-
age from nearly all the above sources.

In most of our rural areas, average per
capita consumption of water per day is still quite
low, often less than 45 litres (Ezeonu, 1983}.

It is these limitations 1ln the number of water
sources per community that render the people unable
to attain the minimum of 115 litres of potable
water per person per day recommended by the

Federal Government of Nigeria (Federal Republic of

L N
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Nigeria, 1975).

Most water supply improvement measures used
in Enugu State are non=functional and non=-
productive. Boreholes found in some rural com-
munities are ill-=maintained, elevated service
reservoirs exist as monuments beautifying the
scenery. Hand pumps get broken due to high level
of illfteracy among the rural people and lack of
technological know-how on using such appliances.
Ponds created in the rural areas to capture excess =
runoff ana ézéve as a water supply source, become - =
water drinking troughs for domestic animals found
in those communities. Water tankers provided by
the State or Lccal governments to serve villagers,
get diverted by their drivers to other places w
where they can sell the water and keep the money,
instead of serving those the water was meant for.

A considerable numbenﬂgf_gesearches exist,
dealing generally with rural water supply problem
from the point of view of a single rural area or

a group of rural areas discussed as a single unit,
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the differences (i.e the spatial inequality) in
rural water supply for different communities have
not been researched into. As a result, this study
intends td identify the differences 1in water
supply, and the vafying intensities of rural water
supply problem amongst the six study communities.
These communities exist within a homogenous socio-

cultﬁral group.

12 Alm and Objectives of the Study

This study attempts to look at the rural
water supply situation existing in some parts of
Enugu State, on the basis of a comparative analysis.
The aim of this research work is to identify
the similarities or differences between water
supply situations existing im all the rural study
areas, with the following objectives.
(1) To identify the various sources of water in
each of the six study communitiese.
(2) To examine water demand characteristics of

the areas being studied



(3) To analyse the water supply strategies
already existing in each of the six study
communities.

This study is limited to only the geogra=-

"Ehical aﬁalyéis of the differ=snt modes of rural

water sﬁpélies, and thus making available all

necessary information cum results in’their

spatial context. Better improvement measures will

also be offered, to help resuscltate the water

projects that have failed in some communities.

1.3 The Study Area

1e3e1 Location of Study Communities

The six study rural communities to be
examined for this project are all within Enugu
State. ©Enugu State is a new state carved out
of the former Anambra State in August 27th 1991
by the Federal Government. Adaba, Obe, Iheaka,
Akama Oghe, Eka Awoke, and Ndi Offia all con-

stitute the six rural communities (Figure 1)

B N
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The selection of the study was by the
systematic random sampling method, Since the
research did not cover the entire Enugu State,
it was necessary that a sampling frame be designed
from which samples of areas of the state for this
research were drawn. The sampling frame for this
work was then designed from the list of the local
government areas (L.G.A) in Enugu State. Out of
the ;8 local government areas in hhe State, ©
were taken by accepting one out of every ghree
L.G:As in the sampling frame. Consequently, each
of thé six rural communities were drawn by
selecting one community randomly from the list of
autonomous communitles existing in each of the
selected 6 local government areas. There are
twenty - two autonomous communities in Ezeagu ...
LeG.A, twenty-eight autonomous communities
communities in Nkami L.G.A, fourteen autonomous
communities Uzo-ﬁwani L.G.A, fourteen autonomous
communities in Igbo=Eze L.G.A, fourteen in Ikwo
L.G.A and eight automomous communities in Izzi

L.Ge.A,

e
: .
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The six study areas are roughly 1oca£ed
within longitudes 6°55%E and 8°86'E and 1atitudes
5°56'N and 7°06'N, :

The location of Adaba communitf‘is at about
longitude 7°08'E and latitude 6°34'N. While
Obe community in Nkanu Local Government Area is
located roughly at longitude 7°31'E and latitude
6°18'E, Iheaka community is located & longitude
7°27'E and latitude 6°954'N, The location of the
other three communities, Ndi=-Offia, Eka Awoke,
and Akama Oghe are latitude 6°24'N and longitude
8°14'E, latitude 6%07'N and longitude 2°08's,
and latitude 6°27'N and longitude 7°19'E

respectively,s

The total population of the six communities
studied is 56,038 (Anon, 1952). A breakdown of
" the population figures for each community is shown
in Table 1. Table 1 shows the population of

study communities, for 1963 and 1992 years.
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ge+Table 1: Population of study communities: T ey
1963 and 1992 (source: Enuqu State 3
gi_;mist of Finance and Economic )
Planning Statistics Division, Enugul.
Community Year Population . [ Remarks
fbe 1963 4,541 Census
1992 9,293 Estimate
Akama Oghe | 1963 . 3,488 Census
1992 75138 Estimate
Adaba 1963 3,199 Census
1992 6,546 Estimate
Iheaka 1993 8,294 Census
1992 16,973 Estimate
Ndi-Offia | 1983 3,211 | Census
' 1992 6,836 Estimate
M Eka Awoke | 1963 - 4,521 Census o
[ 1992 =1+ 9,252 Estimate Ty
1.3.2 Geology and Relief

The geology of Eka Awoke and Ndi-Offia is
that of Eze Aku shale formation, and is part of
upper cretaceous sediments. They were deposited ;
in the Turonian sea and lie uncomformably on
the Albian Asu River group sediments (Orajaka, .

1975). Obe is underlain by Enugu shales of the
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campanian stage as well as some part of the
lower coal measures. The area 1s tybifiéd by
dark grey friable shales with occasionai-thin
beds of sand stones and limestones. '

The false bedded sandstones also known as
Ajalli sandstones are exposed in Iheaka. The
body of the sandstone is thick, fiiable and
poorly sorted. It is white in colour sometimes,
and there is the presence of iron stains which
signify ferruginization (Orajaka, 1975)}. The
Akama community is underlain by the upper coal
measures of Nsu@? formation,

The rocks of the Adaba community belong to

the Imo Shale group. It overlies the upper

‘coal measures formation conformablye.

The dominant relief of most of the study
communities seems to be the plain, as a result
of the nature of the underlying rocks in the
area in response to alternating denudatiocnal
and aggradational activities. Adaba community

is situated under 200 metres above sea level.

3 ptrar

o
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While Theaka community exists in a slightly

undulating section, and is higher between the

héights of 200 metres and 500 metres above see

level * T R
The zelief of Akama Oghe is similar to that - '

of Adaba qommunity. Akama Oghe is also situated

under 300m above sea level. Obe falls within the

heights of 100 metres and 350 metres above sea. And

there exists a slight ascent to the west of this

community towards the Udi plateau. ‘

An undulating to nearly level plain with low

ridges and wide shallow valleys, make up the relief
it

of Eka UbJ’é"u and Nai offia communities. There, it -. =

is common place to find heights of less than 100

metres above sea level,

1.3.3 Drainage Features

In the various communities, structure and
lithological differences have had a sighificant
influence on pattern and orientation of the existing

drainage network.



Ndi Offia is an area of Impeded dralnage

" in the dry season. The only stream flowlng
through the area, Iyl Ageze, is a tribﬁtaryr_;
of thes Eastern Abonyl river., The Eastern Abonyi
river throughout its entire length is 95km

(wigwe, 1975)s River Akumitoli is a tributary

‘of the Eastern Abonyi river, this tributary

serves as the only stream close to tbe Eka

Avioke community. Thus Ndi Offia and Eka Awoke
communities are served with water from tributaries
of the Eastern Abonyi river.

Theaka community has an inexistent drainage
network, -as the location suffers from considerable
influence of lithology which has an adverse
effect on stream deVelépment, pattern and
density (Wigwe, 1975). TIheaka is underlain by
false-bedded sandstones, hence the paWcity cof
surface dralnage owling to high infiltration
capacity of the sandstone formations. At Akama

Oghe, the main river bordefing the area is the

15 ) w;T
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Ajalli river, Actually, its tributary iyi
Ofuru river is the stream close to Akama Oghe
communitf, ]

The rivers of cose p&o#imity to the last
two study communities are Adada riVer-an.(-:l Ogbe
river, plus a tributary of Asu river called
Orum Mmiri. The first of these, Adada river is
close to the Adaba community. For Obe community,
the Ogbe river and a tributary of river Asu,
fOrum Mmiri supply‘éﬁgg area and its surrounding
areas with water from its stream channel.

The steams within the study areas are
characterized by a lot of material in suspension
‘and solution within its steam channel. The
reason is that, the streams do flow over areas
which have been deeply weathered chemically by
the high temperatures and humidities of our study
area (Iloeje, 1976),

“a
s
L e e |
niad
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1%3.4" Climate, Vegetation and Soil
The mean daily maximum geﬁbe:aturg within
the study communities is usually above 27% all
through the year, being highesﬁlpetween the motﬁhs
I
of February and April, but never. exceeding 35%

_(Monanu, 1975). The mean annual maximum temperature

is about 33°c, while the mean annual temperature

S
i

is about 21°%c in most cases for the study com-—
munities. v

The rainfall pattern experienced in the six
study areas varies with season. The monthly
distribution of rainfali here, shows that there ls
a long wet season from April to July, interrupted
b§ a short dry seaseon, in August, and then énother
short wet season from 3September éo October
followed by a long dry season from November to
March. The mean annual rainfall total for Iheaka
and Adaba is generally below 1,7%Omm. For Obe
and Akama Oghe communitlies, it 1s between 1,750mm
and 2,000mm. Ndi Offia and Eka Awoke commﬁnities

have a value between 2,000mm and 2,250mm.

L ]
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" All six study communities fall into cne broad

group of vegetation type which 1s Rainforest-savanna

Ecotone usually referred-to as a derived specie of
Guinean savanna. | .

The vegetation of the area 1s_predominant1f
grass towards Iheaka. As ons procesds souvthwards
towards Eka Awoke, closed or semi-closed forests
taKe up a considerable, proportion.of space. Thus
the study areas, form the northern fringe ofthe
tropical rain forest zone., Over eighty percent of .}
the%‘i‘a';;t species of the Ey tvplcal lowland rainforest

grow in this forest savanna bzlt, including few

dotted oil palm treesa

£ eu sy

*The soll classification of the entire study
communities is that adapted from D{ftoore (1960),
and Ofomata (1975). The Eka Awoke.communityqfalis
broadly under t he Hydromorphic group, the same
goes for Ndi Offla as well as Adaba community.
These a re reddish brown gravelly and pale clayey
solls derived from shales, but generally ¥wiewed

as palecoloured and mottled in the subsoil,

.
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Akama Oghe has the deep porcus redsoils of the
ferrallitic derived from sandy deposits type, and
that of the hydromorphic, The Obe community shares
a simllar duality of soil ;ype? On%y that the
reddish brown gravelly and pale cléfey soilsléf Obe
exists alongside with réﬂ and brown soils derived
from sandstones and shales which is a typical
ferrallitic soll. For Iheaka, the sc¢il type is
the ferrallitic, the deep porous re@éils derived
from sandy deposits and rich in free iron, but wi$h

a low mineral reserve.

1.345 Economy of the Area

Agricul ture, particularly farming can be
regarded as the mainstay of the economy of the
six rural study communities. ¢A minor fraction of
the people can equally be seen engaged in trading
and craftsmanshipe.

The avallability of a large expanse of flat
farmlands noted as "plain relief" has added ease
to farming, and has enabled the populace be identi-

fied as predominantly an agriculturally rural people.



Yams, cassava, and malze are important products
in the subsistence economy of the fdllowing,commu—
nities within the six study areas: Adaba, Ndi Offia
and Eka Awcke. Ndi Offia and Eka Awoke cultivate
a lot of rice too. -

The tendency to water-=logging of these areas
" has discouraged settlements in the area. Soils
found in Adaba, Ndi Offia and Eka Awoke are hydro=
morphic and are liable to water-logging. This
has equally resulted in farmers having to coﬁstruct
extra large mounds in an effort to raise the plants
roots above the water teble.

Iheaka farmers>have to rely heavily on
fertllizers and animal dung to ensure continuous
cropping of their agricultural lands, as their

soil type is characterized by low fertility.

1.4 Literature Review

For two=thirds of the world's populatlion,
there is no pipeborne water. A study carried out
by World Health Organisation (1963), gave a

statistics showing the rural community water supply
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situation in 91 developing countries at the end of
1970, About 72% of the total population of these
countries were sampled, the findings showe@-that 1.11
billion or BO% were without reasonable access to
safe water, in Southeast Asia, it was 91%, while in

the Americas it was 76%.

In White's (1977) opinion, the volume of water _

used by the rural people of tropical developing
countries is chiefly a function of income and
material wealth, with only the highest income ..._-
group having access to large amounts of safe water.
According to Obeng (1982) somé water programmes
in developing countries have ylelded satisfaction
results, example 1is the Water Programmes of United
Nations Children?s Fund (UNICEF) in Bangladesh,
Rural clustered settlements in the developing
countries have thelr sources of water as standpipes,
water vendors, surface ponds, steams, underground
springé, and shallow wells, deep wells and rain
barrels, while those of rural scattered have thelrs

as surface ponds, steeams, underground springs,
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vells and rainbarrels. (Jorgensen, 1982). He
believes that gemerally, water cost (in energy or
cash) tends to be low in humid areas and high in
arid areas especially in the dry season.

The methods of water supply provision to rural
dwellers in other developing countries and Africa
are many and vary from locality to locality. The
followlng researchers have in their studies mene
tioned a few of these (Anis and Cox, 1982; Cecllin,
1986; Brewster, 19863 Eggers, 1QSé and Jong and
Hofkes, 1986).

In a water supply study of Burkina Faso by
Collin (1986), it was foﬁnd that small hill dams
and lakes were built to supplement other existing
local sources of water supply in the area. There
is the gravity flow technigue of tapping springs
" currently being practised in Guatemala (Annis and
Cox, 1982). Eggers (1986) mentioned the use of
boreholes 1in Yatenga area of Burkina Faso, and that
the Mall Aqua Vi¥a has planned to provide its
villages with borehole too. According to Brewster

(1986), water is provided to rural dwellers in

n-in;:‘?p
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most doVeioping countries by a village well.

In a study of Alemi in.the Lango district
of Uganda néar the River Nile, for three months
of the year the women have to. dig holes in the
edges of the swamp, or walk to a government bore-
hole (Jorgensen, 1982). The Mkuu, a farming-
community on the slopes of Kilimanjaro highland
in Tanzania, have their sonrce.of water supply
from a high mountain stream. fheaother sources
available are rural standpipes and rainwater'from
the roof in rainy season (Jorgensen, i982): In
Nandi country in Kenya; spring wat%r is being used‘
(Jorgensen; 1982): |

To help lessen the drudgery and physical pain
of drawing water manually from hand dug wells, hand
pumps are being introduced in differeuut parts of
the developing countfies; They are, according to
Jong and Hofkes (1986), extensiVely being used in
Malawi; Sudan and Zambia. )

A case study of rural water supply in rural

Togo by Cembrowicz (1983) showed that consumption

-,n'&"b 3

i
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from standpipes, under certaln conditlions, could
be as high as 50 to 60 litres per capita pef daye.
in Tanzania, where Warner (1973) made studies
before and a year after the installation ofl
improved water supply which reducg& the distance
from the source for most househoi&é, the gquantity
used increased but not more than a‘few }itreé'per
capita per day. The lower the initial use; the
greater the increase with the more readily
avallable suppY.

' A recent study in rural Brazil (Briscoe, de
Dastro, Griffin North and QOlsen, iSQO) found that
the provision of free water at.public standpipes
had little impact on peoples willingness tc pay
for house = connections, and consequently on the

total amount of revenue:' Yet many low income

groups alrsady pay largs2 sums to water vendors

{Alo=Nwokeocha, 1974; Ugwu, 1279; and Falle@enmarky

1982), not &ll of whom deliver water to the houses

These consumers should gladly pay for a similar

level of provisicn of better: quallty water (Zaroff

and Ckun, 1984).
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The afore-reviewed literature is on rural
water supply sources and situatlion in the develop-
ing nations and Africa., In rural Nigefia, the
traditional pattern of water exp&pitation in Ikwo
which falls under the old Abakaliki Division
according to Nwafor (1976) has-been limited to

‘direct collection of rainwater with pot and extraction
F ialet s -
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from such unhygienic sources, as stréaﬁs, shallow
wells, and shalloQ ponds. This fainwater, he
states, is usually-stored.for five to six months
where it turns slowly into greenish contaminated
water. _

In a similér study by Onyegbula (1983) on rural
water supply 1in parts of Owerrl Local Government
area, water sources identified were raincatch,
stream sources like Nworle, Otamiri, Oramiriukwa,
OCgochie and Imo River. Other sources were open
wells, ponds, and boreholes. Emenyonu (1981),
Ezeonu (1983), and Ifeabuniké (1983) found out that
raincatch during rainy season, seems to be the

greatest source of water to the rural people.
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Other water sources common to these thﬁee;qreas
Nnobi, Idemmili and Ikeduru Local Governméqt Areas
studied by them are, streams, dugwells, and shallow
ponds. In Emenyonu's (1981) study the daily per
capita water consumption of the rural dwellers of
Ikeduru was between 31-37 litres for some places,
or low between 20=30 litres for others.

Ude (1970) and Ugwu (1979) recognise the trade
in water as an established occupation in those
areas which are still to be served with pipeborne
water. A few riral areas in Nligeria enjoy plpe-
borne water supply, but the margin is so meagre
when compared with those ruralﬁareas without it.

That i1s why Ayoade and Oyebande (1978) are right

“in confirming that most parts of Nigeria especially

----- -
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rB¥al Areas lack pipeborne water sﬁpply.

Raup (1932), Ugwu (1979}, Olofin (1983) and
Obi (1984) are of the opinion that water conditions
of any one place are directly dependent upon certaln

factors. 1In Raup's (1932) and Ugwu's (1979) stance
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are the rainfal of the regioﬁ aﬁd the physical
characteristics of the basin.: Oyebande (1976) and
Ifeabunike (1983) even Obi (19B4) have equally

in their studies maintained that climate is a Very ..an
important factor affecting water coﬁditions of a
place.

Ugwu (1979) and Olofin (1983) have arguéd that
in certain parts of Nigeria, physical constraints
of structure, geology and topography pose more
serious problems to rural water development than
socio-economic and technological ones,

A review of Titerature on failure of schemes
and problems of rural water supply in dgyelqping
nations and Africa wili be discussed herein, for N
rural water supply is not without its attendant p
problems. | d

Bourne (1982) and Falkenma?k 61982) believe
that quite often the failure of rural water and

sanitation projects in developingcountries can be

fraced to a lack of adequate community involvement/

R
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But in Malawl's gravity fed watef system, this
singular event of community participation aided

its success. Some other success cases are those

of Thailand and the Tanzania's country=-wide
villagization programme which devéloped the Ujamaa=
concept.

Obeng (1982) observes that often, pumps and
wells lie unused in most developing countries because
no one in the rural community has even the basic
knowledge to maintain them-in operating order., She
noted that in 1969, a WHO/UNICEF team reported that
British pumps in India were_regulafly breaking down
after only one week®s usea.

Falkenmark (1982) feels that the failure of
most water schemes 1n developlng countries is
betting increasingly high.  He stated that Bangla-
desh for instance 10% of the wells become choked
off annually, partlf from corrosioﬁ of the tube
material. Alsgo in Tanzania 50% of existing Schemes
do not operate, while in Liberia 30% of wells were

cut of order. Dijon (1982) found in a West African
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country, Ehat*oﬁly-two handpumps out of fifity

vere still operating after five yesars. In ancther

country he found out that, 80% of the installatlons

were out of order. : .‘
Overman (1968) iﬁ his studylﬁighlights yet

- another problem of rural water éﬁpply in the'

déveloping countries. According to him, the United

AT
AW ey, —
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Nations Organisation periddically collects evidence,.

L e W

which proves that even' the barest minimum quantity -

of water=5 litrese which is the basic necessity for
life, is not Being attained in less developed
countries,

These water probiems have Eaﬁen very wierd
dimensions. Evideﬁce&by the United States Dgparte
mant bf Agriculture (1955) is the fact that in some
places men marry more wives so that they can“
satisfy the households water needs.

Water scarcity has generally éaused untold
hardship on the people in rural areas. Studies by
Chisholm (1958), Richards (1974}, Obeng (1982) and

.
=l
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Balek (1983) have shown that the rural dwellers
trek very long distances daily to collect water
from &ifferent soufces. Chrisholm F1968) qguoted a
West African study whiéh reports that-phe Ngwa
village of South;easteén Nigeria-live up Eo 13
kilometers from permanent water and that in Bastern
Nigeria as a whole, half of the rufal population
live more than 5 killometres away from perennial
‘Streams. However, Balek (1983) in his study of
Gwenbe valley community near the'kariba resérvoir
in Africa found that the women have to travei as
much as a distance of 12 kilometeré to carry
supplies of water for thelr use. In Ibarapa
Division of Western Nigeria the case is not dif=
fer&At. "Richards (1674) deduced from his study ——
that a housewife may travel as farias 12 kilometres |
a day fetching water, _

' Feachem (1973) in his studies relates water
supply provision in rural areas to health; for in

the New Guinea highlands he found that 90% of the

people suffer from skin infectlons at sometime
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each year and the prevalence éf one moment, as in
Ankde, Uganda was high enough to ﬁeasure on a
village sized sample {Bradley, 1977),

The following scholars have highlighted time .
wastage as one of the effects of.water scarcity in
an area (Chisholm, 1968} Ezeonu, 1983; and Chima,
1989). 1Individuals spend up to 5 hours a day
collecting water especially in dry season (Chisholq,
1968). Village women in the region of kilimanjaro
highlands spend up to 10 hours a day bringing water
to the villages. In EasternAfrica an average time
of 46 minutes per day is spent collecting water
and in some communities, up to 26£fminutes per day
are spent (Jorgensen, 1982).

A review of literature on failure of schemes
and problems of rﬁral water suppl&nin Nigeria is
discussed below. |

The average Nlgeria village, lacks pipeborne
water or any regular and safe source of water for

domestic uses (Igbozurike, 1983}.. Equally Ayoade

and Oyebande (1978) in their study Aéssessed that two
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thirds of the rural population in Nigeria have no
adequate pipeborne water supply f?: their domestic
needs.

Chima in his study found out %hat the people’
of Isiala Ngwa have a water supply problem and came
out with £ix factors as those responsible for the
water supply problem. There are limitation of
available eater sources; problem oé public water
operation and distribution, influence of locational
factorse Others are influence of technological/
financial inadequacies, problem ofﬁroad construction/
road grading, and lastly, the inadequacies.

Different causes of- water scarcity have been
highlighted in other studies. In Nnobi area of
Idemmili Local Government Area, lack of adequate
supply of pipeborne water, lack of-surface steeams
in the central parts of the area are major causes
. of water supply problem there (Ezeonu, 1983),
Ifeabunike (1983) affirms that Idemmill Local Govern-
ment Area 1s faced with water problems of which the

the cause are first, stream sources being fraught
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wit;fgistance barriers, groundwater difficult to :
tap and distribute efféctively, and the hyéiene of
the dug wells cannot be gugranﬁged; ﬁh%le Emezie
(1980) in her study of water supplf in Nkﬁefre,
attributed causes of water problem to shortages of
natu@%&*gghrceémgﬁhaéter, imbalance in the distri—lﬁﬁ?
bution of the available sources, financial dfechnical
and management difficulties.

Ifeabunike (1983) and Jeje and Nabeqgu (1983)
have been able to single out pollution of waéer in
thelr study areas as a major problem of water supplye.
For the reservolr at Ede, Owo and Iwo, are virtually
over silted (Jeje and Nabequ, 1983),

Alo-Nwokeocha (1974), Ugwu (1979), Ezeonu
(1983), Obi (1984) and Chima (1989) all seem to
agree that health problems such as gulneaworm,
headaéhe, tiredness; stiff jolints, malaria,
scables, diarrhoes, snake/scorpioﬁ bites, hyﬁia,
result from inadeguate rural water. supply in any
area.

Researchers in Nigeria on rural water supply

do show that rural dwellers have to trek seversl
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kilometres daily to water sources (Ezeonu, 1983;
Ifeabunike, 1983; and Chima, 1989). Others are
Ugwu (1979), and Onyegbula (1983).. In the studies
by tﬁe researchers above, time wastage was equally
highé}ghted as the éonsequences of long disténce
trekiéing as well as queueing at water points.
é&he list of previous works dééling generally
on r&#al water supply in Nigeria and the developing
world at large is qulte impressive, but these works
have‘only lockad at the probleﬁ of:rural water
supply from the point of view of a single rural area
or a group of rural areas discussed as a single unit,
the differences in rural water supély for different
communities have not been researcﬁed into. fhis is .
to say éhat most of the studies eﬁisting in fhis
field; deal with single.rural or a combination of
rural areas as if it were one homééenous unit,
without highlighting the spatial inequality that
exists within these communities. -Thus, the gap this
study intends to fill, is to identify the differences

in water supplv, and the varying intensities of
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rural water supply problem amongst the six rural
communities (which exist within-é homogenous soclo-

cultural group) being studied.

1.5 Research Methodology

For this research work, questionnalres were
designed and utilized (sae)Appendix A). The data
collection was conducted during the fieldwork. A
questionnalre survey of 300 héuseholds on the whole
in the slx study communities (Ih;aka, Adaba, Obe,
Akama Oghe, Nd1 Offia and Eka Awoke) of Enugu State
was conducted from 5th March to éath March 1994,

A total of 438 questionnaireé weré distributed, as
there were four sets of questioﬁnaires (below 1is

the breakdown)., TFirst set of questionnaires were
designed for variocus seckors of the study communities
i.e resldential, commercial, indﬁstrial and servicee.
The second set of questionnaires were for tanker
drivers, while the third set of guestionnaires were
for chiefs, or community heads. Tﬁe fourth set of

questionnalres were desiéned for heads of the Zonal
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Officgs-of-Water-Corporation in the study arease [IotoT
@t the 438 questionnaires administered, 344
questionnaires were returned. . .

For the survey, the six study communitiés were
plcked through systematic randoﬁ sampling. The
system being flrst to sample or draw out six local
government areas from the eighteen local government
areas of the state, which served as the sampling
frame. And lastly, to sample or draw out one
autonocmous community from each seiected local
government area.

Random samples of households, tanker drivers,
commerclial establishments, industrial establish-
ments, servicds establishments ané zonal offices
of wWater Board in the slix study communities were
served the questionnalres. A largé number of the
respondents were not literate, thus the interviewer
had to do most of the filling in after oral intere
views with each respondent. However the literate reo

respondents filled in the questionnaires on their

cwn, Some of the people did not respond due to
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suspicion or ignorence 6n thei; part, but then on
the whole many responded, (see Appendix B).

The researchers d€finition of household ‘in the
conteﬁt of this study, is a married persen with ws

Y

E_”ff#ﬁ family or an unmarried psarson of at least 21 years
of age living alone and catering for him or herself.
The distribution of {&he 300 sampled households
among the six communities is presented in Table 2.
The 300 sampled households repreg@nts a toLal
sampled population of 2,050 for the whole areae.
When the total sampled porulation of 2,050 pecple is
compared with the 1992 projected population of 56,038
to find the percentage of sampled population; we get
a mean of 24,5%. For research work of thls nature,
the sampled population is accepteq, as well as
considered representative of the entire rural
communities under study. |
Data were collected on the varlous sources of
water to the people, the regularity of water supply
by tanker drivers, amount spent in a month per .

houseshold on water, quantity of water demanded and
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TABLE 25 Ndmber;of Households sampled in the Six Different Communities and tﬁelr

K 1992 Projected Population
- .. | Number of ‘ Mean number |Total Population of 'Perééniage'"o?-_
.COMMUNITIES | sampled | of persons _{population | the area (1992)| sampled
- R households .peggﬁﬁasghgiagggampled (estimated) population
Obe. .50 7 "350 9,293 348
Akama Oghe | SO 6 300. 7,138 4.2,
Adsta © |50 7 350 6,546, 5.3
Theaka 50 7 350 16,973 2.1
Ndi Offia 50 8 400 6,836 5,9
EXa Awoke 50 . 6 300 9,252 3.2
Total 300 7 2,050 56,038 24,5
%
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the quantlty of water consumed daily. Respondents
estimated the quantity of water demanded and
consumed by theilr households in units of standard
buckets and drums of water per day. These drums
and buckets units were then converted to litres

by the researcher. A standard bucket ha¢ a capacity

S A v

of 12 xlitres, while-our measure of an average Ao g
is a capacity of 215wlitfés; ,

Other information and data f&f énalysis were
obtained from fieldwork (throughiéfal 1nterviews5,
and official records from both published and anpub=
Aished sources. Population figprég for the six
study communities were obtained ffém the énugu State
Minist¥y of Finance, Budget and Planning, Statistics:f“
DiV1aiqq,_Enugu. In the field we also tock an
inventory of commarclal,)lndustrial, and service
establishments,in each of the 51x study communities

~Logg s

(s&e Appendix B).
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The major technique of aqalysis include the
homogehization of the data, After the homogeniza-
tion, the data were subjected to Analysis of

v

mine significant differences or similarities in the N
Egmﬁw}ange of responses within the sex communities stuEiZE:T
Other statigtical analysis were deductlons of
patterns and relationships with the use of totals,
means, standard deviations, percentages and maps.
All statistical analysis for.this research work,

/!
were performed with the aid of a casio Fx - 82LB hand=-

held pocket calculater;

BTy .6 Plan of the Study . .

The study is divided into five chapters: The
first chapter is the introduction: This chapter
is comprised of the following sub=sections, the
research problemg, aim and objectives of the study,
the study area; followed by the literature review,

the research methodology and the plan of the study -
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In chapter two, sources of water supply in the

study areas are exhaustively discusseds. This

chapter is concluded with a summary of the sources

of water supply. The comparism of the variou§

scurces as they differ

clearly highlighted in

among the six communities is

the chapter. Chapter three

is on the assessment of water demand and consumption

in the area§ of study.
following sub-headings
demand and consumption
demand and consumption
demand and consumption

demand and consumptlion

Under this chapter the

are treated, domestic¢ water
assessment; commercial water
assessment, service water
assessment, industrial water

assessmeﬁt and lastly

summary of water demand characteristics of the study

L Tes

areas. These assessments were compared among the six

study communities and ranked.

Water supply improvement measures used in the

various study communities, are dealt with in

chapter four. This chapter discussed existing water

supply 1lmprovement measures, analysis of those

. existing iimprovement

measures and’'alternative
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improvement measurese This chapter is concluded
witq a discussion on the best épplitable improvement
measures for each study community. .

Chapter five rounds off this césea:cﬁ with
conclusion and recommendation. Results of thel
comparative analysis carried out for this reseérch
is summarized in this chapter with the actual water
supplies situation arrived at, being extenslvely

discussed.
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, CHAPTER 2

WATER SOURCES IN THE AREAS OF - STUDY

There are various sources of ‘water in the six o

study communities. These sources are raincaféh, B
ﬁﬁgﬁ?éams, ponds Springsf"ﬁgfis, bOreholes, plastergg?ﬁ?ﬁ
dug pits, water tankers and water vendors. For
this study, the water sources will be discussgd
under three broad divisions; viz, natural, artificial

and commercially procured sources.

2.1 Natural Sources of Water Supply

According to Ayocade (1978), the ultimate
sources of water found in nature are rainfall ané
the resultant springs and streams. From fieldwork,
the natural sources of water supply in the six
study communitlies appeared to be only ralncatch,

streams, springs and pondse.

2.1.1 Streams

Surface water availability in the study areas

includes streams, surface water sources generally
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form a more accessible source of water, than any

PRI e I

other source (Ayoade and Oyebande, 1978). The main
streams in the study communities have been noted in
section 1.3.3.. |

People residing in five out of the six study
communities employ the use of streams as éourée of
water supply. The communities that possess streams
are Obe, Akama Oghe, Adaba, Ndiﬁﬁffia and Eka Awoke..

The names of these streams are listed in Table,.

TABLE 3: Names of Streams found in the Study-

Communities
COMMUNITY Name of Streams
Obe (1) Ogbe Stream
(11) Orum Mmiri Stream
Eka Awoke (%)  Akumitoli Stream
TN
Akama Oghe (1) Iyl Ofuru Stream
(ii) Ajalli River
Ndi Offia (1) Iyl Ageze Stream :
daba (3) . Adada River
(ii) Awoha Stream
(1i1) Ngene Etiti Stream
]

(Source: Fieldwork, 1994).
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' More people in Adaba community use streams as

water source than-any‘other'community studied for et

- this research. This i5 largely due to the fact that

this particular community has as many as three
streams flowing through their land, or in close
proximity to them than can be found in any other
study community. For in Adaba exists, Adada River,

CAwoha" and "Ngene Etitﬁfrstreams as 1s seen in

Y ‘;-l!.v"‘ﬁ
i s

use of streams 1s the Akama Oghe community, with two
streams, Ajalli and "Iyi Ofuru"s Adaba and Akama
Oghe community have one thing in common, they both
have perennial rivers flowing adjacent to them,
because of the relative nearness of these constant
flowing rivers; Ajalli River, and Adada River, the
peopie rely on them for water, 1Its reliability
even in the dry season makes it a popular source
of water to the peoples

The community that ranks as the least user of

streams 1s the Obe communitye. Though Obe possesses

two streams, the streams usually run dry during the
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dry season because of their ephemeral nature, The
unreliability of the stream as a water source,

rendered the people to tend to other water sources

where they can get water all year ‘round, .9 wells.

Next to Obe as the least user of stream sources, is

g et

Eka Awoke communlty and next to 1t 15 the Ngi foia .-

- community. These two above mentioned communitlies

have one stream each, which only flows during the
rainy season for a duration of about 8 meonths, after
which its stream channels are left dry. It is the
unreliability of these streams as water source, that
has made them unpOpular “to the people of both Ndi !
Offia and Eka Awoke communities.

Relidbility of streams as water source rather

than distance, is what is responsible for the low

nember .of people who use streams in the ccmmunities

Lt ’5?” -'F-

of Che, Ndi Offia and Bka Awoke. In Adaba community,

the streams are within trekking distance and most of
the people seem to have a stream an average distance
of 2 kilometres away for use. None of the streams

found in five out of the six study communities had
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myths or religiocus belief égrroupding them, that s
could render them unsafe for use,

Streamé'are none=axistent in Iheaka community,
this is largely due to the geology of the place.-

The location suffers firom considerable influence of

-lithology which has an adverse effect on stream

. : ; ook
development; pattern and density, as well as the

high infiltration capacity of the sandstone forma-:
tion of the area which militates against stream
formation. Majority of the inhabitants with streams
close to them go to fetch their water in the morning
and evening hours,

The "Akumitoli" in Eka Awcke ébmmunity rises
in the south=eastern part of the community and flows
in an easgerly direction until it ijcins riverHOtata,
a tributary of the Eastern Abonyi ﬁiver (Figufe 5)e
Whereas the "Ivi Ageze" stream in Ndi Offia community
a tributary of Ewe River, rises in Ndi Offia and
flows in a North Westerly direction through the

village of Obeagu Ike Enyi until it joins the Ewe

River, which finally empties itself into Abonyil
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River (Figure 3).

River Ajalli which rises east of Akama Oghe
community near Ninth Mile Corner Ngwo, flows in
a westerly direction, and merely borders Ehe study
community Akama Cghe, Its tribufé;§ “Iyi Ofuru™
which also serves the people of this community flows

in north easterly direction till it empties itself

into River Ajalli (Figure 4).

Adada River which rises near Igbo Etitl and
Akpugo, drains nﬁ&h-east of Adaba community. Its

main tributaries are "Awucha™ and "Ngene Etiti".

"Awoha Flows in a north easterly direction and empties

itself into Adada River, while igene Etiti fléws in
a north westerly direction through Okpatu village ko
joi& Adada River, 2ll of them collectively segve
Adaba, community. The "Ogbe'" and "Orum Mmiri®
streams found in Ohe community provide a gocad draine
age system for the people living in the northern
parts of Obe community. These streams flow in a
northwards direction (Figure 6). Oghe stream empties

into Mvuma River, while "Orum Mmiri" a tributary of-
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Asu'River, later jbins Asu River downst:eamyﬁ

The perennial: streams; Ajalli and Adada River

. are at their lowest stage in March, just before the

beginning of the rainy season and they rise as the
months progresss The peak is however reached in the
end of October: A sharp drop in the water lavel
occurs during the end of the ralny season in
November and the low water period begins in Decembers
) K1l the streams found in the study communities,
are used in the areas wﬁe}e they are found for
domestic and non-domestic water activities. Many

water dealers/vendors also go to these streams to

pump water from the streams to thelr water tankers.

2e1.2 Springs

Springs are a2 source of drinking water for
some of the study communities, some of which are
located near a rivers Springs usuaily occur where
the water table intersects the surface (Monkhouse
and Small, 1978).

Springs are found and used as water sources in

-

only two out of the six study communities, Obe and

o W s era s Laiae 8
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Adaba.. Hore people in Adaba use springs than.pgople
in Obe..  The reason for -thils can,be“due to thé
number of springs existinglin eaéb cpmmuntty.; In
Adaba community where moét of the water;soufcés are
springs, there are seven springs (Table 4) whereas

Obe community has only two springs.. -

TABLE 4: Springs found in the study-

Communities
COMMUNITY Name of Springs
Adaba (1) Ngene Ezeaqu i

(11) Ngene Nvoka
(1ii) Ngene Ituku
- (iv) Ngene Afurugbe

{v) 1Iyi Ugwu
(vi}) Awokiyi

i (vii) Okpokoro -
723
“|.@be (1) Okpa Mfu
(ii) Ogba
o (Source: Fieldwork, 1994). . S

Another factor responsible for the popularity
of springs as a water source in Adaba ls that at

least for nearly every area of the community there
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‘the water has to be scooped into various containers
with a bowls, According to Jong-and.ﬂofges (@§B6),
" springs are the best of most water sources as it is

the purest water source, it emits from the sub-

—

surface and requires little or no treatment,
2. 1.‘9 3 - Ponds

Ponds are usually shallow man-made drpressions
or natural depressions on the ground surface, where
runoff water collects after rainsiorms.

| Three communities out of the. six study ccmmu-
nities depend on ponds as a water source. These
communities are ITheaka, Ndi Offia and Eka Awoke.
The highest number of people that use ponds can be
found in Ndl Offia community, whereas the least
numbers -1s found in Eka Awoke. Here ponds aré
referred to in their local name “okpuru". Most of
the ponds seen in Ndi Offia are natural depressions
" (seé plate 2). Most people in this community use
ponds, because boreholes, pipeborne water supply.

perennial streams, springs, water vendors are not
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Ponds are also found in Theaka, and are used
ds a water source.: Thus the people-of Iheaka
community are second largest in number, after Ndi
Ooffia to employ the use of ponds as water source._
The local name of ponds in Iheaka 15 "Ogele“

The people are constrained to use ponds, since théy
havée only.four watef sources, which are scarcély
adequate. Iheaka lacks streams, sp?ings; wells, .
and boreholes, thuéaponds as a water source seem

to them a solution to their biting Qater needs.

Ponds in lheaka are owned by individual famllies

" and never cené%lly owned by the community. These

ponds are man-made depressions created by the people

themselves to help store rain water; with a diametre

"of 4 to 7 metres and a depth of about 5 metress

Ponds in Iheaka are seasonal like those found in

Ndi Offia and Eka Awoke. Ponds are nonnexistent in
other study communities such as Obe, Akama Oghe and
Adaba, which have many permanent water sources

existing for them.



Generally ponds help to supplement rainwater
for communities that lack surface water such as.
streams, or where the distance to streams is:long

5r*”ﬁ%t not—enough“ﬁgigr can be carried per dayato '"wffmi‘ <
meet thelr barest requirements, The only factor
in most cases that renders ponds unsuitable as
water source for the people within the study
communlties, is the fact that ponds are full of
mud and debris and, therefore, cannot be put to
much use. Pond water cannot be drank or used for
cooking, it is only tolerable for sech domestic
purposes as extracting oil from palm fruits, washing

kitchen utensils, washing agricultural produce from

the farm, laundry, cleaning and scrubbing the home.
2e1.4 . Raincatch

People in every community, of -the six study
- communities depend on raincatche.
Ralncatch is water which falls. from the _.

atmosphere (Rrank, 1955), it is the most popular



source of water for domestic, industrial and
commercial purposes in the six study communities.
Normally this water is cellected during a rainstorm.

Adaba community is the highest .user of this

_ natural water source, wﬁilst'the least users is

"" .. the Eka Awoke commuriitye 'The'nexg?highest user of

raincatch 1s the people of theaka community,

followed by Obe and Akama Oghe people simultaneously.

Whereas, the next least user after Eka Awoke, is

the Ndi Offia community.

It is the rainy ssason pariod Ehat makes raine
catch a major scurce of water supply to the people,
for they prefer to harvest rainwaéer at their
individual homes than trekking to a;y other water
source closeby. The people of Adaba community, who
are the highest users of raincatch are able to do
so, bacause most of the houses found in the area are
predominantly covered or roofed with galvaniz%d iron
sheats. For them, the collecting point is mostly

from roofs of houses, where they wait for about
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S = 10 minutes for the rainwater to wash off the

dust on the roof tep before theywstart collecting

water. For adequate water collection, some houseS’

in Adaba have roof gutters constructed with conrn-

gated iron sheets connected to the roofo, and it is
_hfrom the roof gutkters that water is channelled lnboﬁfﬁ

their storage containers esg drums.

A
L
2 ,‘-‘,3‘

" The factor most likely to be responsible for
the low number of users of raincatch as water
source in Eka Awoke and Ndi Offia community, is no
other than that many houses here have thatched roofs,.
Ndi Offia and Eka Awoke communicieckfound near
Abakaliki érea, are not relatively quite as deve-
loped as their counter parts (i.e other study
communities) found towards Enuguvufban area or"
Nsukka urban area. Thus most of EHé houses found
in Eka Awoke and Ndi Offia are prédominantly that,
chad roof houses. This house type does not aid
' proper rain harvest, it is only those few, with

corrugated lron sheeting roofs that actually employ
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ralncatch as a water source, thus the low number
of raincatch users,

Slnce rainfall is seasonal in Enugu State,

occurring for only 7 mombhs between April and

Wty ]
ny

n FerwpdFEiic .,
=

October (Monanu, 1975) water can only be collected

a limit on rainfall utilization.

2.2 Artificial Sources of Water Supply

b 4,
?_WLW

:*4m- “These sources*are man®s own effort to obtain*wsﬁﬁ

e vicdrmp

water, in orda “To*supplegment the natural sources {

of water supply existing within his domain.
Artificial sources of water supply found in the

study communities include wells, and boreholes.

Pelal X Boreholes

Three out of the six study communities have
boreholes. These three communities are, Iheaka,

Akama Oghe and Eka Awocke. Akama Oghe and Eka.

<l .
Sy Sty |
ST )

2,

T



Awoke have functional bareholes, vhile the bcre~

hole in Yheaka is yet to be commissioned (Eze, 1994).
More people use the borehole as a waterhl

source in Eka Awoke; than in Akamé Oghe commugity{

Other study communities, Obe, Adaba and Ndi Offia

do‘ﬁot possess any borehole. More people tend to

use the borehole in Eka Awoke because water from

the borehole coﬁstantly flows, froﬁ its handpump:

" eé;versely the boreﬁé::le at Akama Oghe scarcely y;;eﬁ;

water., Most times water flows from it about an

average of three times in two monthss It is the

- '87 ’ A ;'; ;m.r )

(LR o e

E¥ifreliabllity of the borehole at Akama Oghe that " B

rendered it, an unpopular water source amongst the
. people of Akama Oghe. Thus the low number of borew
hole users in Akama Oghee.
The Enugu State Water Corporation is responsible |
for the borehole water supply system found in the
" Akama Oghe rural community. Its operations and
maintenance are by the staff of the corporations

Whereas the borehole at Eka Awoke was cdrilled by a
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Japanese firm for the Enuqu Sgate Ministry of Health,%ﬁ
and is presently being run by the WATSAN project ‘,.
(Water and Sanitation project) in Enugu State,

A borehole is a dﬁyite for‘the extraction of
ground water,, for good drinkiﬁg wager supply fChima,
1989). Borehole water exploitation comprises tﬁe ’
drilling and pumping out of ground water with a sub=

‘Khefsible pump, powered by electricity.- This is

_ pumpgd and stored in an elevatzd reserveoir and from

theré distributed to the pecple th;éugh the drainage

network to the various standpipes (Collin, 1988).

The Eka Awoke boreliole hasuno.service reservolr
nor a pump heouse. The borehole has a handpump
attached to its head (zee plate 4);V The ground
around the handpump 1s cemnnted all round foL a
distance of ahout 5 metres diameéﬁ.

This horehole tvpe is usually less costly to o

construct and maintain when compared to the type seen
in Akxama Oghe community. For the Akama Obhe commu-

nity borehole, water was got after dri’lwng at a

depth of about 200 metres. The water when pumped

s
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‘supplied to the public through the distribution

network to public standpipes, The standpipes in

Akama Oghe community are about twenty in- numbere.
Criteria for locating taps where they are presently
located, is based on the population concentration

of the consumers in the study community rather than

any other reason. Most of the taps. though functional,
hardiy run. Occasions when the tap(runs it is for

one or. two hours, and for about three times 1n two
months. In most cases they supply water once a month.
This lapse 1s as a result of 1nadequate funds with
which to buy diesel for the puﬁping plant, *in most
cases. In the absence of the above problem, the
borehol@-is actually supposed to supply an average:

of 700,000 litres of water per day (Ugwu, 1994).
ThedE 15 no metering system in the water works of - 307

Akama Oghe or in Eka Awocke community, to record the

rate of comsumption in the community by the people.
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TABLE 5: Location of boreheoles in study comﬁuﬁiéies.hw
) W e o
Communi ty- Local Government |Number of '
' Area : Borehole .
e of - et . (AT
Obe Nkanu L.G.A &
Akama Oghe Ezeagu L.G.A 1
Adaba Uzo-Uwani L.G.A. _ - o
Ih&®aka = 17Igbo~Eze S. Le.Ge.A.| 1 (Uuncommissioned)s®
Ndi Offia Izzi L.G.A. - o
Teotal = 3
(Source: Fieldwerk, 1994)

The use of boreholes as a water source. is not

popular: in the six stddy communities, as can be seen

in Table 5.

Akama Oghe and Eka Awoke communities.

24262

Wells

It only exists as a water source, 'in

i

The use of wells as sources.of water supply is

evidenQﬁin three of the study communities. The

people Sf Obe employ the use of wells. This
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community has no borehole, so the well is their
only means of tapping around watgr‘resourﬁesf?

Other communities that use wells are Ndi Offia and
Eka Awoke community. More people use wells in Ndi-
. 0ffia than any other community that possesses wells.
The reason likely to explain this pattern is that
Ndi foia lacks surface streams in the dry season,
This thus makes wells one of the mo}e readily availe
able water sources to them. The next largest ﬁsers
of wells as water source; are the béople of Obe
community. Whilst the least users of wells are Eka
Awoke community. Some compounds in Eka Awoke have
wellsy; but because of the presence'éf the constantly
running berehole in that community few pecople use
wells as source of water supply.

Most of the wells in Obe and Ndi Offia commu=
nity; are seen in the front and sides of buildings
inside various compounds. Majority-of the wells
have top, which is shut after waéef has been drawn
from it. Not all well users own wells. It is

mostly the well~off members of the-community that.

]
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can afford wells, whidetheir less privileged neighe e
boﬁ?s come to beg for water from their-wells.'

Generally, 1t can_be sald that Qells-exigt mostly ~
in study:commub;ties with relative_absencgrof.surface
water. These are dUg in areas of . éround water -
occu;fence‘ The geology of that area becomes pertie-
nent. Thus, most times the existence of wells in
a community marks Lthe scarcity of %urface water in
that community (Onyegbula, 1983).¢;:

Most of tha wells found 1n‘OSe? Ndi-Offia and
Eka Awoke communities are not centrally owned, rather
a lot of them are privately owned. by individual
families or groups of families, and so are found in
peopléh cémpoﬁndé. It costs as much as N4 500 to #
H7§0d0 to construct a well in ones compound (Ugwu,

1994) , |

3 -

-

%ﬁﬁgwﬁeleTBBSbess varying deptﬁs“égfﬁfb :
because the rock type of these areas are not ?imilara

Fluctﬁations in wells are usually tﬁrough excavétion

"

by hand. The diametre of most wéll% seen, varied
from 1.0 metre to 2.5 metres. '
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Tn Obe community, most of the wells are lined, "
this prevents the collapsing of sibas of iheihello
These lined wells usually have clearer water than
unlined wells, as was the case in Ndi Offia community.
Actually the excavation during the’construction of
a well never stops until the water table is reached,
and water flows in more rapidly from the interstices
at the siﬁes of the well? than it can be baiied oute
Most rural dwellers extracting-watef from wells in
Obe; Ndi Offia and Eka Awoke communities, do that
manually: Water is drawn through the help of
buckets or cans fied to ropes. Moce wells in Nai
Offia community have tops than those without tops,

same is the case with Eka Avoke community and Obe

I PRI . - g
pra 3 ra

community. This indicates the’ people S awareness
of disease free water and environmental pollution
(Ssee plate 5).

The obvicus handicaﬁ of this,wéter source, is
the fluctuation that occurs- in tﬁétﬁatef level of

most wells during the dry season. These fluctuations
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who have undertaken the supply of wéﬁer on a commercial
basis. These are thus the watér veﬁéofs and the water
tanker operators, who cash 1n on the unfortunate situation

of water scarcity in an area (Zaroff and Okun, 1984)¢

2.3,1 Water Tankers

Obe, Akama Oghe, and Iheaka communities; are the
three communities supplled with water by water tanker
drivers. Akama Oghe community 1s the largest user of
this water source, followed by Iheaka. Whereas Obe
community is the least user of this water source.
This w& ter.soufﬁémgéém 4 bf favoured b?i?ﬁgéﬁeople
of Akama Oghe, bacause the tanker driﬁers find %he
road most motorable at the same time ;1ose to the
water horehole hydrant at Ninth Mile Corner, Ngwo.
-In Obe's case, the road 1s motorable‘és wells, but no
water hydrant is hear enough to it, ex,ept tanker
driver comes into Enugu urban to refill his tanker,

thus the fewness of water tankers to this cbmmmnity,

which has inturn given rise to the low- némber found
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in Table 6, for Obe community.

Most water tanker drivers whq_supply Oﬁe:qémmunity_
with water to go to fill up their[taqurs_a%'ﬁhé_Enugu
State Water Corporation,; New Market Water wdri:&-?;bore-
fhole hydrant,. This is one of the twokclosest wvater
hydrants for water tanker driver iIn ﬁhis area. The
second closest water hydrant is the Artesan, Enugu‘State
Water Corporation hydgant, whiCh is pipeborne water
from the Ajalll Water Works. Another source of water
for those tanker drivers who supply Obe communiéy is the
Nvene spring water, though it is far.

The two major sources where tanker drivers that
supply Akama Oghe community with water go tg refill
are, Kalawa stream at OgheW§1fiage {untreated) and the
Ninth Mile Corner Ngwo, Enugu State Water Corporation
borehole hyﬁrant {see plate 6). Whlle the Nsukka,
Enugu State Water Corporation borehoJe-hydraht and

Iy .‘—'Hlﬂ?*

the oboflo Afor, Enugu »tatp Water Corporatfbn hydrant

@,m\w e b -n!p ~ ;_e-_{&%e:

are water sources for tanker drivers that sell water to

people of the Theaka communitye.

% R






'H»*’water collection. Some group of uatar tanker d“ivers
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1994), if plant/pump and hose are brought along for

avoid buying water from such hydrants 1n orde

‘maximize profite. They go to the nearby streams to

refill their tankers, this case was seen in Akama

Ohe, wgth contam;nateﬂ river Kalawa ggrving such tanker
- driverse ) o
The water tanker dr{vers carry*their water;from ‘ }u
one community tc the other with their lorries to sell e
to their customers. Evidence of this 15 seen in - 22
Akama Oghe community, where the streets are normally
lined with buckets, cans, and drums 1n readiness for
water tankers. These water tanker drivers make as maner-
as three trips in a day, on the aVerage most of ;hem o
make two trips per day. They all belong to a waterff"rﬁ -
fanker Union, that does not determine nor influence the -
prices at which water is sold. i
vThe cost of a drum full (i.e 215 litres) of water:'
varies from one study community to another. This cost

is usually influenced by the-distance of a communitm

[ tla ,
K .’ i i
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to a water hydrant where the tanker driyers go to’
refill. In Obe, a drum of water coéts,{u4b during
the dry season, a 500 gélioh tank (i%é;é,ﬁsbflltress
cost as much as 350 to fill within the .same - period,

5...

and within the same dry season a 1000 gallon “tank -
(i.e 4,500 litres) cost #5000 to f111 up. For Akama
Oghe community, & drum (i.e 215 litges)_of water

cost ¥25 during the dry season. A drumfull of
water during the dry season at Iheaka community i
costs N30 to fill up, while a 500 gallon (l.e

2,250 litres) tank cost H250 within the same periode.

The demand on water tankers is usually highest-

during the dryseasons. At times, water tanker

drivers do suffer the problem of water purchase,
and this is when there is a major pipeburst at the

water hydrants due to high hydranlic pressures on
gﬁrﬁ‘t--" i "t kg
ni-rl e

pipes or breakdown of pumping machines. Other major

set backs experienced by these water tanker drivgrs-gw;f

r

1s glut in the market or saies during Ehe rainy
season, breakdown of water tanker 1hrry, burst
tyres, high cost of fuel and oil. For water tanker

drivers that refill at Nvene Spring, Udi, when the
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rains descend during rainy ‘season and rend_ ~the
only access road slippery (as it is on- as 51

they turn to other water sources for wate

.
2e3.2 -+ Water Vendors

Water vendors are those who sell water especially
in small unlts, smaller than what is obtainable
from water tanker drivers. The chain ris such that,
water tanker drlvers sell water to water vendors who

a 1.

inturn s«ll to cConsumars.

.v»._(

From vendors as a source of water supplywis common’

‘gnly=to the people of Iheaka community. Thisu&gng

largely because there exlsts no surface’ stream in ’

the community, such that during dry seaéons when

there is no raincatch, the people resort to buying

watere Most of thea -rural dwellers of theaka %f‘

community are low lncome earners, who cannot afford

to purchase water in drumfulls, and need to buy 1n

- bucketfulls which they can afford, this results 1n

some members of the community water vending to
satisfy this lot.

PE
i
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Not all water vendors buy water'fném water
ténkers, some possess private boreholes from which
they sell water to those who want to buy. There
are scome water vendors who neither b&y‘;ater from
water tankers to resell, nor do they possess a -
private borehole, they own storage tanﬁs or
plastered dug plts from which they sell water to
the people. A buckep of water sold by‘éome water
vendors in Theaka community costs as much as N2,50
as at March, 1994, while a drum costs as much as
N30 at the same period. Half drums (107.5 1itres)
are sold at N15 each, while a gallon (4.5 litres)-sf
water is %1 (march, 1994). Cost of waéer in the
rainy seasons differs from Fhe cost in £he dry
seasoNe.

An obvious problem assocliated withlwater
vending is the high prices at which water is
usually sold, and the fact that the purity of the

water cannot be guaranteed.
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2.4 Summary of Sources of Water Supply

The major gource of water supp}j in the _
st&%@hzghmuniiizgméomes from rainfall, while the -+
least used water source to them is that from water:-

vendors.

TABLE 6: The Pattern of Patronage of Sources

of Water Supply

Community | Water |Water | Bore4 Well| Raine|Stream PondVSpring
Tanker]Vendord hole catehy.. :

Obe 14 0 0. 251 35°- |9 |0 23
Akama Oghel 42 0 25 0 35 | 21 0 0
Adaba 4] 0 0 0 41 | 24 0 45
Iheaka 24 16 0 0 38 | o~ 22 0
Ndi Offia 0 o { o0 32- | 27 14 33| 0
Eka Awoke 0 0 | 45 12 | 25 12 9 0
Total 80 16 70 69 (201 80 64| -68
Percentage| 12.4 2.5 | 10.8 | 10.6 |31.0 } 12.3| 9.9] . 10.5

(Source: Fieldwork, 1994) S
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From tgble 6, the most commonly used water sourcé i;
raincatch, followed by stream and water tanker,.clqsely
followed by water from borehole., From Tablé 6, itlis
equaily evident that everyone of the study éommuniﬁigs
makes use of water from raincatch.” No other water source
is common to all six study communities: - |

Only three communities use ponds these are Iheaka,
Ndi Offia and Eka Awoke, while two communities ing, bbe
and Adaba use spring as water sources. Streams are used
by Obe, Akama Oghe, Adaba, Ndi Offia and Eka Awoke,
whereas wells are used in Obe, Ndil Offia and Bka Awoke.
BoreholeS'exisé in only two communities Akama Oghe and
Eka Awoké, whiie water vendor as a water source is in only
Theaka community. Obe, Akama Oghe and Iheaka employ the
use of water tankers. This 1is clearly indicated in Table
6.

Two of the six study communities can boast of five
water saurces. These communities are Obe and Eka Awoke.
As can be seen in Table 6, the five water sources for Obe
are stream, spring, raincatch, well and water tankers,

whereas those for Eka Awoke are stream, raincatch, bofe-
hole, wells and ponds. Other study communities have less

T et 9
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number of water sources. Ndi Offia, ITheaka and Akama

,<“6ghe have four, while Adaba community has the least, three.

Tt
3

Adaba community with the least number of water

sources seems to be the only community with nearly .one

“Tarayg -

naEural water éource ;n each ward'within Ehéﬂtoﬁmunity.
That is basically th rural dwel;ers of this communitykdo
not bother with buying water, even -though the acceés road
to Adéba is bad and dusty, and not one to encourage tanker
drivers to come and sell water inlsuch an area;

Obe community has its water sources as stream, spring,
raincatch, well, and water tanker, no other study
community has exactly -the same water sources. It only
has spring as a source of water supply, in common with

Adaba community, while it has well in common with Ndi
2]

Offia community and Eka Awoke community. Obe people

have relatively enough natural water sources available

"to them, that they do not have to use ponds, however

they lack borehole.

1

Adaba community possesses springs and streams as water

sources whereas Iheaka does not (Table 6). Iheaka

people use water from ponds and Adaba people do note. Ndi



86

Offia and Eka Awoke communities possess wells, which are
non-existent.ln Theaka and Adaba Communitiés probably
due to the geology of these two areas. ' 3“%;

For Enugu State this research reveals' that dﬁ
the average every community within Enugu State uses
raincatch as a water supply source, And that wells exist
for most communities which are not underlained by the
false bedded sanstones, for such areas have hlgh lnfll-
tration and also a water table too far to strlke by wéll

dbggers.

Generally, it can be assumed also that communities t
that existhhlthin thé.Abakaliki area employ the‘use of’
ponds as a water-source,“as afeas adjacent totmost
influent streaméwéf the Abonyi River have ephemeral
stream. Other conclusl;ns drawn are, commerdlally
procured water as a source of water supply geherally
seem to be embraced by people in some rural communities.
of Enugu State, especially those around the Enugu and
Nsukka areas, This is because the roads here are fairiy
motorable unlike the roads found in the Abakaliki areas
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Many rural communities within Enugu State are_‘
without pipeborne water supply, from results-of

these field studies.

it
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| CHAPTER 3 ”‘

| . ’ ‘.
5$SBSSMENT ?? ngBR DEHEND IN THB AREA ”
In this Lhapter, we examine the quantities oé ?f

o
LT

water demanded by the various sectors of the’ six study,

l,r‘

communities, asgwell as the quantitlies consumed.

{

)
The terms‘"uhter demand™ and "consumption“ used \;[

"

J
in t?is study are defined in section 3.1.
A< :

3.1='The§Demand for. Water In Rural Are-s.

Thire is a corﬁTlation between the demand for
water 1 rural areasland ‘the level of development of
the country/reglon in which the rural areas are loca=-
ted. The demand for water in the.rural areas of the
developad nations is high, nearly equalling that of
their urban areas. Whereas the demand for water in
the rural areas of developing countries 1s very low.
According to white (1977), the volume of water
used in the developing nation ranges from a dally
mean consumption per persom of a little over a litre
to about 25 litres for rural consumers without tap
connections and standpipes. Many investigators have

suggested that the absolute minimum water consumption
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when, water is supplied by public standpipes set in

.
e e

streets is 33 litres per head per day (Katzmgnn, 19773;ﬁ(7

Cembrowicz {1982), In his study of rural Tbéc} came

up with fin&ings which showed that consumptién from

standpipes éould“ba as high as 50 = 60 litres per

person per ééy. A -
The following researchers, Teller (1963), white,

Bradley, ané white (1972), Féaéhem (1973), Frankel

and shouvan;—virakul (1973), Warner (1973) and white

(1977) found that, for village dwellers who use public

standpipes,!the consumption is about 10 - SO litres

per person daily, and 15 — 90 litres for those with

" only a singie tap in the householde The larger the

household, ﬁhe smaller the per capita water use dally

(Teller, 19633 Lee, 1969; and white et. al, 1972).
Frankel and shouvanavirakul (1973) found the

range of consumptive figures used for design purposes

to be 50 «~ 80 litres per capita daily. Actual use he

found to vary from 9.6 -~ 36.8 lpcd at standpipes, and

24.4 = 65.2 lpcd for house connecticnse " This led him

to believe that design figures of 25 lpcd for standpipes

and 50 lped for house connections would bs more rea-
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In the rural areas of(ngeria (Uzuakoli Village;
Bende L.G.A,, Igbo = Eze L.Q.A., 1~{cwo LaGeAs, :
Isiala - Ngwa LeGeRay Ikeduru District, Nnobi Village;
Idemili L.G.A. )y the volume of water used ranges i
from a mean:per capita water consumption per person peﬁ
day of 20 lped (liﬂés per capita per day) to 42 lpcd X
(litres per capita per day) (Ugwu, 1989; Emenyonu, 1981;3

Ezeonu 19833 Ifeabunike, 1983; Kanu, 1983; Onyegbula,
1983; and Obi 1984). o

Water éemand depends on a number of factors.
These factors are, size and nature of the population,
level of education, soclal and religions philosophy,
income, climate, water use habits, number of public
standpipes, accessibility of the supply, houseBold
size and level of economic development (Shipﬁan, 1967;
Twort, Hoatﬁer, and Law, 1974; Danielson, 1979;
Axintola and freola, 1980; and Ayoade, 1984). - Factors

that affect water demand also affect the consumption

pattern, thus their interchangeable use (Chima, 1989).
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“For t-&igmseamh, warter demand ia the actual T
amount of waber needed by the people for theli activi:w:
tigs {domestic, industrial or commercial). . Whereas '
.-consumption. is actusl amount of water suppliéd, since
21l +the water supplied is in one way or the other :

consumad,.

3.2: Domostic Water Demand and Consumptiont

2.2k The Domes‘_bi__o V‘Wa‘i;ar I_Imanﬁ:

For the various household activitiles, the mean
househcld domestic waler demand for the six study
communities ts Pound $o be 181 litram per household

‘per day (1pd), this figure is obtained from question=
naire ssmples; The mean dzily domestlic per capite
daemand of water was found ho ke 26.5 litres per person
per dey {1lpd) with 2 standard devistion of 12,1 lpd.
To eneble us know the guantity of water demanded by
the people for this rasearch, the respondents haed $o
| estimate thelr household domestic water demend in
standard buckets (s‘&andarﬁ organisation of Nigerie
{SOR) size 30). And one stonderd bucket §SON) stze 30)

hag a capaclty of 12 Iifres. And standard drums
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{80N) medium size), with a capacity of 115 litres for
mediun size drum, Results of the comversion is
presented in table T, |

From Table T, the mean domestic water demand for -
Obe was seen t0 be the highest with 350 litres per
household per day {ipd}, whereas that of Bka Awolke
with a2 mean per houschold wabter demand of 117 1lhd is
the least. Thus, the range of the mean domestic
water demand for the study commnities is 233 litres,
and the standard deviation is 85.8 1lhd.

The mean domestic demand per household is similar
from one community to another except for Obe community
which is relatively ftoo high and Exa Awoke community
which iz relatively too low (Table 7). The study
communities have people with one culture and tradition,
similar habits and similar water needs for residential
purposes, this explains the reason why the mean domestic
water demand per household in Akema Ogbe, Adaba,
Theaka and Ndi Offia are similar.

The mean daily domestic per capita water demand
t0 the nearest litee in each of the six study
communities (column three of Table 7), were obtained
by dividing the mean number of persons per household.
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TARLE 7: Ihe Mean Household Domestic Water Demand

"o In Study Gommunities

e Mean Demand Mean per Capita
Community per Household Demand per Day
: per Doy (litres) (litz;ea :

Cbe 3% 50.0
Akama Ogbe . 1, 7 26.8
A@abuz 144 20.6
_Theakaria 180 25.7
Wiy Offia .- ‘132 16.5
Be. Awoiko wr | eagigt A
Hedian - 1'32.'5 23,2
Mean - B L: N 26,5
Standard Daviatiorq[ 5 85.8 - 12.1

(Sourée:  Fieldwork, 1994)

From this column, the highést mean daily domestic
pexr cepita water demand of 50 1lpd was found in Obe
community, Ndil Offiz community hnd the lowest with
1645 1pds

¥rom Table 7, it can be seen that low figures
exist for the per capita water demand, found in =ll
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the six study communities, except for Obe community
which has a relatively higher figure when compared

to the othera;

Phis low per capita watér demand amount found

in the Tellowing commnities, Adeba, ITheaka, Akama
Ogbe, Xdi Offi= and Exa Awoke may be due to no other
reason than these fgetors: relative poverly of people .
1iving in the-area,ﬁééter supply shominges {foom |
Tewness in the mumber of water sources available),

and absence of water consuming sppliances by. the
households, Usually it is the norm in the face of a
acute water supply shortages, for the people to lower
their quantity of water demand, generally because they
have got accostumed o low water use, and cannot
imagine themselves demanding any quantity more than
twice or at the most thrice of what they consume deily
even in the face of adequate water supplj. And what
explaing the relatively big difference or rather gap
beﬁweeﬁ-Obe conmunl by per caplita domestic water demand
and othar‘study comnunities? domestic water demand
{Table T7) is the slightly higher socio-sconomic status
of the peoPIe. Gheir closengss to Bnugu Urban area, the

presence of more intense commercial activities, and
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theifitavence of more~infrastructures {in compartsorn ™ ™™
with other study communities). It is these above listed
factors thet are responsible for the slightly higher |
per capita domestic water demand figure we have for Obe
(Table 7) during the fieldworic,

3.2.2: The Domestic Water Consumptions
Our fieldwork and questionnaire responses ravea-

led thatt the average number of persons perhouschold
diffars from community to community from Table 8 for
instance, while Ndi Offia has an average cize of house-
holds of § persons, the Akama Oghe'eommunity bas an
average household size of 6 persons. Megan mumber of
persons in a household is found by dividing the sum of
the average number of people in a household in each
sampled community by the total number oF communities
sampled for this research, this value is 7 (Table 8).

Generally, the average siza of households for the
study communities was found to be 7 persons..aé stated
above. ' The average household per caplia water consump=-
tlon in the study communities was found to be 15.3 1lhd
{1itres per head per day), while the mean consumption
per household per day is 104.3 litres {Table 8).°
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The amount of domestic water consnmed pe.r
ho:;s”éb’.‘bl‘d per dey #s dependent upon, the tota;;;l amount ™
of water fetched for that day by members of the house-
hold, ‘the adequacy of t;vater st:;raga facilities as

©p well’ as the long distance to the varions wa‘t:er sources.

The mean houschold domestic water consumption figures

;(Table 8 ) for the various household activities for
the study commnities were obtained from the question—

ngire.’samples.p The mean consumption per household
104,3 litres, was found by dividing the actuzl mean
amount of water consumed in a household in each sam=
pled community by the member of commnities sampled for
the éntire researteﬁ.

The estimation of their domestic water consump=—
tions in standard fbucl;:-ets" (S0N, size 30}, as was the
case in sub-section 3.2.1, the buckets of water
consumed were converted to litres as presented in
Table 8. |

From Table 8, the mean per household water

consumption for Obe (163 litres). Adabe {114 litres)
and Theaka (101 litres) are the highest, while Ndi Offia
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(80 1itres); Eka Avoke (84 litres) and Akama Ogbe -
(84 litres) are the lowest. To get figures of the mean

, daily domestic per capita consumption of water to the

TABLE 8: The Mean Daily Domestic Household water
Consumption Pattern in the Study Communities.

Mean Number ] Mean (Consump-] Mean per

of Persons: | tion. Capita

Community in a House<} Housec old ner] Consump-

| hold. day (litres) | tion per

(litres)
Oibe 7 163 23.%
Akama (Ogbe 6 84 14.0
Adaba T 114 16,3
Theaka 7 101 14.4
Ndi Offiam 8 80 10.0
Eka Awcke '6 ' 84 14.0
' MG d%lltm S -T“."_‘i'-’ﬁ -'f'é"i-u_':_’(:--:lr.-_‘_ X i »5_-:_..:.,_9 2::-5 . e .,_] - —1—'40 o
Mean _ 7 104.3 15.3
Standard Deviation 0.75 3149 : 4a4

(Source: Tieldwork, 1994)
nearest litre in each community of the six study commu-

nities, we had to divide the mean consumption per
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household by the mean number of persons per house-
hold. These figures can be seen in the fourth
column of Table 8. From this eoclumm, the mean daily
domesiic per capita consumption of water appear to
be generally very low in all the communities. The
highest consumption is 23.3 11*{93 per person per
day (1pd) in Obe, the smallest mean daily domestic
per capita consumption of 10.0 1pd is recorded in
§ai Offie. | "

4reas with relatively high meén per capita
consumption, Gbe and £daba correspond with areas
having or lying near surface streams and springs.
In the case of Obe community, the relatively high
mean per capita consumption is_also gue to the in-
fluence of the BEnugu Urban centre's closeness to it
{sub section 3.2.1 for the other causative factors).
This actually accounts for the relative high mean
per capita consumption of 2%.3 1lpd (Table 8). In the
case of Ndi O0ffia with the least mean per capita
consumption of 10.0 1pd, the area does not have 2
permanent stream, it lacks springs and does not
possess a borecholé. These discrepancies in the
mean per capita consumption of wvater in the study

communities result 4o high range of 13.3 1lpd (that
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is:thé highest 1lpd minus the lowest) with a standard
_&9viation of 4.4 1pd as ahownﬁin Pable 8. '
f;ifé In summany, the average household per capita
water demand in the six study commanities was found
to be 26.5 litres per head per day (1hd), while the
awerage-water‘consumption;igupplyﬁ wag found to be
45% 1hd. This leaves an éverage total deficiency
pf‘if.2 i.e 26.5 minus 15.3 between per capita
amount of waterd emand and per capita amount of
water supply.

From Table 9, Adaba is seen to be the least
water deficient community, with a mean per capita
water supply over demand of 79.1%. 1%t is closely
followed by Eka Awoke, with T1.8%. In Obe, the
mean per capita water supply over demand is only
46.6%. The position of the other communities is
Akama Oghe (52.2%), Iheaka (56.0% and Ndi Offia
(60.6%). ~ |

Water consumption by the residential sector
of the study communities is not only a function of
EEF total number of houscholds as well =2s the
adeguacy of water supply sources. The high percenw

$égg Tigures that exist as the adequecy of water
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PARLE 9: A summary of average per capita water
need (demand) and consumption {supply),
for the six study communities.

Average per ' "Ave:g_age per I Demand

Communi ty capita water ‘Cepita water satisfied

demand per day |} consumption periby supply

(litres) day {litres) _}

oObe 50.0 23,3 46.6
Akama Oghe 26.8 14.0 52.2
Adaba 20.6 1643 791
Iheaka 2507 14-4 5600
Ndi Offia 16.5 10.0 60.6
192.5 14.0 T1.8

Eka Auockeo

supply sources. The high percentage figures that

exist for Adaba commnity and Eka Awoke commnity

{in column four of Table 9) is as a. result of the

abundant natural water supply sources found in Adaba

.whiech are permanent im nature and the presence of a

constant flowing borehole found in Tka Awoke, which

4s in use all year round. These have gone a long

way in helping the people to meet their water demands.

Thus the low margin of water deficiency seen In the

above two communities.

One remarkable Peature of the residential/
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- -domestic water consumption that has been portrayed
by our examination of the per capita water consump-
tion is that the water consumption of the six
communities, Obe, Akama Oghe, Iheaka, Adaba, Ndi
0ffia and Bka Awoke were extremely below the Federal
Government recommended minimum standard of 115 litres
per head. The above observation is remarkadble, in
that it reveals that these study areas suffer from
-4 certain measure of water inadequacy. And thus

: heed‘more water supply else they will perpetually’
‘befprone tc health hazards and other negative socio-
economic effects of water inadequacy (see page 1,
raragraph 3).

3.3 Commercial, Services, snd Industrial teied

wvatey demand and consumption.

3+3+1 Commercial Water demand and consumption.

~ The commercial sector in the siudy commuﬂities
include commercial venbures such as restaurants,
bars/heer palours, hair dréssing salons, chemists,
barbing salons and grinding mills. Nost of these '
tope?aﬁe at very small scale.
- A commercial venture for the purpose of this



102

atudf, is regarded as a lock-up store or business
" premises vhere buying and selllng is engaged in, or
where services are rendered for some amount of moneys
For exasmple, a restaurant is defined as a place which
has provision for eating, while beer palours or
bars have provision for drinking. The %otal number
of commercial ventures for each community in this
research, were put at 16 for CObe, 2% for Akama Oghe,
22 for Adaba, 23 for Ihecks, EBka Awoke (fieldwork,
1994Y. Sec Appendix B for details of these commercial
veﬁtures, and their total number For all the six
study communities.

0f the 91 commercial centres in the six study
communities, a total of 2 commercial centres per
conmunity were randomly selected. Table 10 shows
that Theaka had the highest number of commercial
establishments (23), followed by Adaba (22), while
Wdi Offia community has the least number of 2. The
size of the commercial establishment is defined in
texrms of the number of people who come io pay for
commodity/services in that place daily.
h :'Table 10 shows the total water demand and
‘supply in commercial establishments in study



CDmmﬁnit Number O0F | Mean Commercial | Mean commer-— % of
C Y | Commercial | water demand cial water ) demand
e ventures per commercial | consumption Difference | satisfied
in the venture per day | per.commercial By supply
study (litres) venture per
) communi ty day (litres)
. |ove 16 %4905 83.8 65.7 5640
" lakama Oghe | 21 251.0 125.5 125.5 500
_:*|adaba 22 113.8 840 29.8 73.8
. #"|Theaka 25 352.5 16743 185.2 | 4745
Q.7 lnas ofeia 2 18.0 6.0 12.0 33,3
. "|Eka Awoke 7 10840 72,0 36,0 66.7
" IMedien 18.5 1317 83.9 47.6 53.0
-IMean 15.2  165.5 89.8 757 54.6
Total M '49,066.1 10,188.2 8,877.9 53«4

WA

= ey it

TABLE 10: . Distribution of Commercial water demand and

consumption in study communities (litres r da

S

roo

. e
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communities. From the table it, cowld be seen that
© Nai .6}.’,fia, with (33.3%), recarded the least percen-
taga&?f water demand satisfied by supply.
.j;n?terms‘of the mean water demand per commercial

estaﬁiiéhment, the Theaka community ranks the highest
~with 352 5 litres per commercial venture per day
(levpd), while Wdi Offia community has the lowest
iwater demand at 18 levpd. This shows a demand range
of 353.5 litres among the communities. “The reason
fdrlﬁhis obvious high demand range coula be as a
ressit 0f the differences in sizes and number of
comm;rcial egtablishments which require that they
demaﬁd wvater differently.

Generally, the totzal commercial water demand
" “for the study communities is 19,066.1 litres as
aga;nst the total water consumption 10,188.2 (lcvpd).
This shoua a total water deficiency of 8,877.9
(lcvpd) representing a percentage deficiency of
46+ 65, and showing that the percentage of water
: demand satisfied by water supply is 53.4%.
. ?he community with the least percentage of demand
"'saxiéfied by supply was Ndi OFfia (33.3%). Table

‘-10's£6w3 that Theaka had the highest water deficiency
 0f 185.2 14, while Ndi Offia had the least with 12.0 1d.
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-This shows a deflciency of ahout 173.21.d among the
study communities. This high deficiency range shows
the degree of differences or spatial variation that

is found among the study communities.

3;3f?' Service Water demand and Consumption.

'Service water demand and comsumption includes
all water used or needed by the service sector whigk
witﬁgn‘the study communities. Within the six study
communities, the services sector include hospitals,
matégﬁity homes, primary schools, and secondary
schégls as well as health centres.

%The total number of gerxvice establishments for
each community are shown in Table 11. While details

4.

of these gervice establlshments, and' their total

DT

'numyfr for all the six study eommunities are presen-
red ;n Appendix 2.

Frum TPable 1}, it can be seen th + Iheaka has
the highest number of service establishments (8),
;fwhile Rdi Offia had the least (1).
k The total services water demand for the various
: gervices activities for the study communities obtained

from the questionnaire samples was found to be

25,491.0 1d. Vhile the mean services water demand
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for fhe six study areas was found to be 620.8

(lpsed). As in section 3.2, the respondents estimated
:thelr serv1ces walter demand in standard buckets

(SON, size 30) and@ in drums (SON medium size). The
capacities of the water containers, for size 30
bucﬁéf is 12 litres, and for the medium size drum

it is 115 litres. It is with these known capacities,
therefore, that we did the conversion as presented

in fable 1.

E'TErom Table II, it can be seen that Iheaka has
theigighest mean services water demand with 2,150.0
litfés per services establishments. The smallest,
54 11tres is found in Ndi Offia. The range of~ mean
serv;ees water demand is thus 2,096, /jjtres. This
h;gh'rgnge indicates variations in the amount of water
requi§ed for services gctivities in the different
communities of the study area and the number of
serV1ces establish&ents.

" Table II also shows the mean services water
- consumption for the six study communities, this
vaiué'i-e. the sum total is 8.047.0 litres. From

the table, Obe and Theaka have the highest mean

services water consumption with 567.% lpsed and
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TABLE IX: Diatribution of services water ﬁémaﬁd and

consumption in Study communities (litres per day)

T - Number of Moon Services| Moan Services % of
Community | service water demand | water ' demand
' establishments | per services | consumption Difference| satisfied
er day per sexrvice by supply
‘?1itres) per day -
7 (Litres
Obe 6 1,107.5 567.5 540.0 51.2
Akama_; Oghe 2 30.0 12.0 1860 4000
sdaba 4 275.0 1730 102,0 62.9
Iheak§ "8 25150.0 472.0 1,678.0 22.0
di Ogﬁ}a 1 54.0 30.0 24.0 5546
a Awoke 4 108.0 3040 78.0 27.8
Median 4 191.5 101,5 90.0 45.6
prean 4.2 620.8° 214.1 406.7 43,3
Potal 25 25,4910 | 8,047.0 17,444.0 31,6
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‘472.0 1psed respectively. While ikama Oghe hes fhe
'smallest with 12.0 lpsed, followed by Ndi Offiz and

‘Eka Amoke, each with %0 1lpsed. The range of mean services
water consumptlon for the entire study communities wasg
founﬁ to be 555.5 litres. This high range does mark
the amount of wvariation in mean services water consump-—
tion aétivities. This trend is explained by the fact
that Obé and Theaka communities have proximity with two
~major urban centres Enugn and Nsukka towns, and the

socio economlc levels of the two towns geem to be ruhblng
"cff on these communities. Thus, the large number of
servicéé establishment fﬁund there; which has in turn
increasga the quantity of water demanded or conmamed by
the services establishments. While Ndi Offia and Akama
Oghe-ﬁaﬁg;one or two services establishments which

invariaﬁly reguires lesser amount of water.

-

343030 nﬂustrxal Water demand and consunption.
_The total number of smnall scale industries in the

éix étudﬁ communities are 22, Akama 6ghe has the
largest number of industries, while Theaka and Fka
Awoke have ‘the least number, 1 (Table 12). In terms
of ﬁhe ﬁean industrial water demand in the study

communities, Obe has the largest amount 20,215.0 {1lpivd),
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TABLE 12¢

Distribution of Industrial Water demand

and consumption in study communities
(1itres per day). :

Wumber of | Mean 1ndus- Viean indus-— % of
Industrials| $rial water | trial water - demand
Community | concerns demand consumption | Difference | satisfied
in the ver industry| per industry by Supply
” study areas| per day per day
__(litres) (litres)
Obe 4 20,215.0 2,107.5 18,107.5 10.4
Akama Oghe : 8 3,332.5 2,418.8 9NM3.7 72.6
Adaba 6 322 5 107.5 215.0 33.3
Iheaka 1 430, 0 215.0 215.0 50.0
Ndi Offia 2 42.0 42.0 0.0 | 100.0
Eka Awoke 1 54.0 30.0 24.0 5546
Median 5 57643 16143 215.0 52.8
Mean 3.7 4,066,0 820.1 55245.9 53.7
Total 22 110,023.0 28,754.4 81,268.6 26.1
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while Ndi Offia had the least amount 42.0 1pivd.

' Oné observation is that the amount of water
consumed by the communities?! industrial water supply
are not.close t0 each other because of the variations
that ek}st in the number of industries for each community.
For exéﬁple, while Akama Oghe consumed the highest amount
2448.8 lpivd, the lowest amount 30.0 lpivd is consumed
in Ekai%yoke community. The difference between the
two coméunities is 2,388.8 litres, this large range
ipdicaﬁéq that the conaumﬁtion patterns of these
iﬁdustr;és in the study communities are not the same.

From Table 12, the total number of industrial water

demand was 110,023.0 11tres per day, as against the
total uater consumption of 28,754 4 1d. On the demand

\\F

andiconsumption for the communlties, Ndi Offia had the

‘fh ghest percentage -of demand satisfled by sunply (100%),
while @he had the least, which was 10.4%.

?,4: Total Water demand and Consumption fiom all the
gectors in the study communities.

An analysis of water demand and supply was done
for all the sectors in the six study communities of
Enugu State.

From the analysis it was seen that some communities
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demanded and consumed more water than others. Table

13, showed that the estimated total water demand for the
study communlties is 1,674,790.2 1d as against the
estlmated total water supply of 912,487.5 1ld. This
quantlty of water supply represents 54.5% of demand in
all Bec?qrs of the study communities.

Obé zz hed the highest water demand of 554,547.0 14
and eqﬁé}ly consumed the highest amount of water
229,742;7 1d. Conversely, Bka Awoke (181,656.0 1d)
and Ndfiéffia (112968.0 1d) demand the least amounts
of water daily (Table 13). Obe demanded the highest
amouant of water mainly because of the block indusiries
that eﬁist in the community which require a lot of water.
Eka Awoke and Ndi Offia demanded least quantities of
water, because very few industries and commercial
establiéhments exist in these communities.

,Tﬁéwpoorest performance of water supply over
demaud ias observed in Obe (41.4%). Ihis suggests that
the present water supply be stepped up about two and
half times to mabtch it's water demand. Following Obe
clqs@l&i”is Theska and Akama Oghe with 54.6% meaning
also.thaf supply of water had to be increased by two
times tﬁgrpresent supply to satisfy the present demand

needs.
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oo Ad;%a has its water demands nearly being met by
ite<supéiy. Adaba with 78.3% of its demand being
satisfiég_by supply just needs a little bit of water
suppiy increase, so0 also does Eka Awoke with T1.7%.
Generali&, thig study reveals that total demand met by
supply ig 54.5% This implies that a near equal percentage
of-demaﬁﬂ is not being met by supply, at least by 45.5%.
This therefore concludes that the study communities are
hamperea by water supply shortages. Worst hit communi-
ties being Obe, Iheaks and Akama Oghe. All the same

there ex1sts no state of emergency in water supply

-provision for Akama Oghe and lheaka, which have an
average water supply situation of supply balancing demand
‘halfway. The Obe community really has to be handled '

by a worst — firat strategy as the situation of 41.4%
of demaﬁ% being met by supply is low.

.Ffé%‘Table 13, it can also be seen that the resi-
dexitiai ;;g'ector hes the highest water demand 1,520,210.1
14, while commercial water demand has the least, 19.066.1
ld. The pattern is not much different in the sectoral
water supply. Phe residential sector has the highest
water sapply 865,457.9 1d, closely followed by industrial
with 28,754.4 1d, while services water supply had the



TABLE 13%:

Demand and supply of water in all sectors- of the

study communities.

———

gﬁgnmg - m%ﬁﬁgﬁoﬁeitha Res ideﬁtiag %ﬁw
Obe 464,656.0] 6,645.0{ 2,392.0 80,860,0-f1,674.790.2 216,526,9 | 3,405.0 | 1,380.
ggg:a' 191,298.4{  60.0| 5,271.0 | 26,660.0 | 223,289.4] 99,932.0 24.0 | 2,635.
sdaba 134,847.6] 1,100.0] 2,503.6 | 1,935.0 | 140,386.2]106,609.8 | 692.0 | 1,845
Theaka |  436,206.1{17,200.0| 8,107.5 430.0 | 461,943.6{244,441.2 |3,776.0 | 3,847.
a 12,794.0] 540 36.0 81.0 | 112,968.0| 68,360.0 30.0 12.
ngé 180,412.0{ 432.0] 736.0 54.0 | 181,656.0]429,528.0 | 120.0 504,
ea£  253,368.4 '4,243,5 3,177.7 | 18,337.2 | 279;131.7}144,243.0 1,341.2‘ 1,704.
Total ;1,%20,250.{ 25,491.019,066.1 {110,023.0 |1,674,790.2|865,457.9 |8,047.0 | 10,228,




-

'. e ‘114

least,_ 3,047.0 1d. This signifies spatial variation
of Water demand and consumption amongst sectors of
the atudy communities, as amongst the study communities

'too.

-

. 3.5 Summary of the demand characteristies of the
study communities.

The summary on these, demand and consumption of

water by the study communities will be discussed using
the Anélysis of variance tables (ANOVA tables) below.
Analyszs of variance (ANOVA) technique was first
dlscovered by 8ir Rofald Fisher -in 1923 and it is based
on F —‘glstributlon. According %o Nwabuoke, (1986)
the prﬁéedure.for testing the equality of three or more
means,_is provided by a statistical technique known
- as Anaf?sis of variance (ANOVA). ' Analysis of variance
(ANOVAiﬁ studies inter-rslationships émong factors
(striv%étava and Gnanadesikan, 1971).. This analytical
tool ié‘ﬁsed for detailed comparisons and pairwise
compar{?ms. It is also used in the testing of hypotheses
céncefﬁing population mezns, it is also used to test
differegces between variations. Often times it is
used t; compare and draw conclusions.

Oyeka (1990) defines Analysis of variance as a
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yechniéue of partitioning the total variation of data
into @ééful components which provide means of measuring
différeqt sources of var;ation; For the two-way snalysis
of va;;ance employed in this section, the total varia-
tion in the data is split into three, with the following
assumptions, equal variances, normality and independence.
Analysis of variance (ANOVA) operates under three models,
the fixed effect model, the random effect model and
the mixed model. The results of the ANOVA technique
are usually presented in an ANOVA table.

For this section, an analysis of variance test
was performed to find out if there is no significant
diffeféﬁce in the water demanded by the people of the
six study communities. Table 14 is a summary of the‘
results of the analysis (see Appendix C).

TABLE 14: Analysis of Yaziance of the water demand
in the six communities
Source of Degree qngum of Mean squares
variation Freedom| squares (M) F-rati
. (af£) 8)
Between Sectors 3 45325864.63| 15108621.54 | 0.99
groups )Demand .5 116574774.60| 25314954.92 | 1.53
Within groups 15 228677837.50| 15245189.17 | -
Total 24 - - -
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gince the table value 2.90 of the theoretical
75,15 at 95% canfidence ievel is greater than calculated
P~value of 1.53, the afore assumption is accepted,
Therefore, there are no significant differences between
the demand for water among the various study communities.
Hence ?pe observed differences among the s8ix means are
due toéﬁhance variations. This implies that the demand
for wéfgr in the different study communities are similar.
This is likely due to the fact that, the communities
have ai;ost the same level of socio~-economic rating,
poverté? absence of government influence, and they all
"}exist é?fhin the same homégenous socio=-cultural group.
Hencglﬁ?l areas end up demanding nearly the same
Nquantiéy‘of water for all their sectors (residential,
commerbéal, gervice and industrial).

;Aﬁother analysis of variamce test was equally
perforﬁ;d, this time to test ®f there 9xists no signi-
ficant,differences in the water supplied to the people
of the gix various study communities. Table 15 is a
sunmary taﬁle, showing the results of the second analysis.

gince the table value 2.90 of the theoretical F5,15
at 95% confidence level is less than the calculated
F - valﬁe of 3.58, we then reject the afore assumption.

Pherefore there are significant differences between
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the suﬁ?iy of water among the various study communities.

Hence, ‘the indication is that the supply of water in

the different study commnities are not similar. Reasons

likely to be responsible for these® differences are,

unéqual distribution of sources of water supply.

Adaba for instance has seven springs as well as streams,

F]

‘whereas Iheaka neither has z streazm nor a spring.

Meanwhile the entire population of Iheaka is larger.

TABLE 15:

Analysis of Variance of the Water Supply
in the six communities.

{§ource~of

Degrees of] sum of

Nean Squares

b

Variation Freedom Squares (M3) F-ratio)
— (df) (33)

Be tween' Sectors 3 598808.12] 199601.70 | 0.77

groups §Supp1y 5 4599628.01 918725.60 | 3.58

Within groups 15 | 3854354.29 256956.95 | -
Potal 24 - - -

'cher factors could be the\numbef of people in each

household for each study community, seasonality of

rainfall/éphemeral streans, non~functional boreholes

in some communitles, literacy/avareness level of the

rural dwellers in the different communities, accessibi—

lity of the various sources of water supply, level of

development, geology of the area, distance to water

sources and adequacy of water storage facilities per
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communftx.; These afore-~mentioned causal factors, are
reason?' responsible for the variation seen, by all study
commnities not ccmsuming the same or nearly the same
quantit‘y cf water. TFor instance Obe consumes the highest
with 2,;782.1 litres mean figure, while the next highest
is by Akama Oghe, and this is 2,570.3 litres mean' figure
and then the lowest consumption is 88 litres mean figure

by Ndi Offia.
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CHAPTER 4

WATER SUPPLY IMPROVEMEN? MEASURES USED IN THE AREL

4.1 Yater Supply Improvement Weasures Used In
Hural Arecass

There exists in rural areas of the world and
 developing countries in particular, simple water
development improvement measures for improving water
supplies, These sirategles are highly successful in
the face of ensured e:E"ﬂ,aiency.

Presently for most ruralzcommnnities in develo=
ping and developed nations according to belmanqlgsg),
the demand for water often times dues exceed the supply
thus creating a situation of perpetual watér“defici= .. .-
ency. I is only with the adoption of a good strategy
on water resource management for rural water supply
that water problem can come to an end.

According to Obeng {1982}, some water programmes
in daveléﬁing countries have yiclded satisfactory
results, There are the water pregrammes of UNICEF in
Bangladesh and the effort of the Malawi goverament,
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where hendpumps are atteched to boreholes and water

wells, to reduce the energy expended by the people

'in drawing water. dJong and Hogkes (1986) also found
"'!:hat handpumps were being extensively used in Malawi,

Sudan and Zambia.

Rnral Ba.ngladesh, uses locally made handpumpa
{Aziz, Hoque, Huttly, IE?I:.xmatul:l.ah,,r Haaan,. Patwaz:vg
Rahaman énd ca.irﬁeross‘ 1990). The type of handpump
commonly usea in Bangladesh is eapable of drawing

water from a depth greater than 8 metres, it is known

as the Tara pump. According %o Aziz et al (19390),

these are installed on tubewells sunk using the

ingenious: “élndger“ method. This method employé nc
-gophistié:éted equipment or machinery. In rural
Bangladesh, one public handpump is availeble for every
125 rurgl inhabitants.

The Mark Yand the Madzi is used by rural
Malowi, whife Blair and Nsimbi hendpumps are com—
monly used in Zimbabwe;. EthiOp:ia. uses the Bthiopia
EP50 handpump (Morgan, 1990). Other handpumps
extensively used by the rural commnities of



developing countries is India Mark XI 4in India,
Afridey in Kenya and Abi Vergnet in Cote D*Voire,

The handpump strategy for rural Zimbabwe seems
o be more‘ popular, for it is cheapest and simplest
to repair and maintain, As a mather of fach the Blair
and Nsimbi handpumps have been adapted for the range
of conditions normally ‘_fm_u}d_ in the communal lands
{Morgan, 1990), The handpump strategy however has
its disadvantage, in that vililagers upon ﬁghﬁing_aﬁ
water points for water damage these handpumpss Hove
ever, without maintenancé_i:he pumps can Pail too,
and remain out of order for monthss It is therefore
the maintenance system, rather then the ppmp itself
wl_lic_zléz_t_}etermineg whether a tgangipu.mp programme will
be successful in the long term.

In rural Guatemalsm, the dominan-‘l; strategy for
water supply is by gravity flow. The water source,
a spring exists on a higher elevation than the town,
steelpipes are used %o transport this water from that
height to a distribution tank. From the tank,. the
distribaution network carries this water %o the public
taps {Annis and coé; 1982).
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It is an inexpensive technology, quite ideal for
the developing nations, In Maniea -~ land District
of Zimbabwey for instence, many bhundreds of small
springs have been protected in the hills, the water
collected being piped to communal standposts within |
a villags (Morgan, 1990).

Gravity system of supplying water should be usad, 1%
is the most reliable means of providing water o

the people in the long term,

Large storage tanks/reservo:.rs centrally located
ig & geod strategy, whiech if protected from evaporaw
ﬁion_losae_s_woulﬁ reﬁace the water problems i;z rural
communities., This is being practised in Australian
rural areas (Glennie, 1983). There monomoleculer
film, floating covers and gloating granuler materials
are meaeﬁ}as being emp;oyed to auppress evaporation
_from the storage tanks, For our rural areas in
Nigeria, tkls method 4s far too expensive. -

Some schemes are acm.eved through commanity
part:.cipation, and mout of them have recorded huge
successes (Sehultzberg, 19783 Palkenmeark; 1982).
For in Malawl®s gravit& fed water system, this
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glngular event of commnity parteipation has sided

its suceemss. Obher success casez are those of Thaie
1=2nd end the Tanzaniats country = wide vi].lé,glzat&on
programme which developed the Ujamaa ~ concept (Bourne,
1982; end Falkenmark, 1982).

The use of boreholes and iubewells is a good '
water supply improvement measure, this involves the
tapping of groundwater resources. The use of this
strategy in Yatenga area of Burkina Faso waz mentioned
| by Eggers (1986) in his study, also mentioned in his
study is the Mali Aqua Viva's plan %o provide its
villages with boreholes. Success ratios of boreholes
however are interlinked with geology of the area
{Azeez, 1972) N _

. At the local level, Bangladesh has ong of the
qmst' embltions and successful rural waber supply
programs in the World. More than helf = million
public tubewells arejnstalleﬁ and functioning
';Aziz.. Hogue, Muttly; Minnatullah, Hasan, Patwary,
Reheman and Cairncross, 1990). Shallow wells too
are in use, Morgan (1990) meintained in his study
that shallow wells are used by more people than-any
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other single source of water in rurel Zimbabwe,
these wells are usually not more than 15 metres desp.

_ Collin '{-1986}1 in a water supply study of x'ural '
Barkine Faso was able to identify a supply strategy.
For the rural communities small hill dams and lakes
were being built to supplement other exizmting local
gources of supply present in the areas This . strategy
involves effective tapping of surface water sources, _
especially for areas withirivers that possess dam sites.
There are axampl.es ‘o:f". where small mountain streams
have ;'l?een daemmed in rmaral Zim‘t;g_a}_:.wa, and tb.e water
collected in this way has been piped to smpply the !
rural dwellers {Morgany 1990).

For some rural areas, long term policies/cum _
planning atratag;-.as are employed, In rural Taﬁéania,
the "growth point® strategy is a common stratesy, -
being adapted by the govermnent to Ar'ast?;.ve* water
prohlems; {Ealkan-ma:j];, 1982). This involves sup~
plying areas where cconomic activities are densest,
Pirat before spreading 1o othe_n; areas. In rural
Brazil, the government has incorporated the manpower
training stritegy into the policies of their water
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resource managemends According to Falkenmark {1982),
{ive years ago Brazil set the training of £0,000
people in six years a5 2 mational priority in order
to bring water supply service fo 60% of its rural
population,

Another technique of water snpp}.y development,
is that of recgcking of renovated sewage effluent
from households and farmfands, this stratogy has
gained popularrb,y in a:L‘L parts of Isreal and Ii'amibia
(s ohnston, 1971}. It is sctually one technique thmgh,
that kas not gained peptﬂi-.aﬁty yet in most parts of
the worlds

::man’t:‘ Eeasums. For

4«»2 mgﬁzng Wa,teg Sugplf I

~ Information on -efig.‘b'%ng_mter supply _i:mprovmngn"h
mgzsures for the six study communities ’werefoh'ta:i.ne&
from using guesitionnaires, intervigws and-§icld obser-
svarszn:t;:_i-.mm,f our requnden'h_s» being communibty ;Leadqrs _
*;—w_he- arg kz;cwledgeable in rural water supply'iﬁavglor
mgi:t in their camuni:jkieg);_,a the rural dwellers and
zonel menagars of the ﬁnu@ State watar board.
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From the previous chapters, it &s obvious that
the six study .aammunii:#ﬁ:-es- heve -:inaﬂequa‘ta; water
supply. In a bld %o solve this problem, various
improvament measurgs or strategles have been made
available by the government and the people fto provide
weter. In this contexty for this redsearch, water
snppiy improvement measures imply the various
rmethods or stratagies employed or o be employed in
the different study commmnities to alleviate the
prup;?m_'o:? wa'!_:gr .auppl:y ahor*&ages.t Alnéaé‘y exiating
in t_h&"sfu(h_r communities arg three strategies
. {ficldwork}, and a discussion of these can be seen
below.

4e2e1 . Sovernuent Particigatian

~ Gowernuent Parbicipation is fel® in only thmﬁ
out’ of the six study communities.. ""h_‘.ere_ara_‘only ,
‘three rural water works in ‘the entire study communi=
ties« ZThe only one being controlled by the Bnugu i
State Water Boards is the Akama Oghe borehole Seheme?*.‘
The hand pump operated scheme in Eka Aweke, though
funded by the former Anembra State governmenty is
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presently being controlled by WATSAN, a governmental
agency under the &mgu State Bﬁnistry'f of Health.
WATSAN is, water and Sanitation Programmes.

- ;heaka borehole is being funded jointhy by the
people and the African Development Bank (ADB), though
uncommissioned as of March, 1994« After its commi-
ssioning all its sctivities would be handed over to
the Bangu State Water Boards They would inturn
oversge the activities of this borshole. Thusy
these rural water vqoz;ks get their walter from their
respactive boreholes. The unde_rlying_ improvement
measure here, is that based on the exploitation
of groundwater resources in the development of the
various communi‘b‘.les water sypplies. _

_nis strateay does not involve the treatment of
water from the hprehclesg hefqre they arg diatributed
to the consumers. Distribution network exists ohly
in Akama.ﬁghe.eommunity. The borehole in Eka Awoke
lacks distribution network, it is a hand pump=
operated borehole so the people trek from various
cormers of the commnity to the horeholé site 6

Tateh water.
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The laying of pipelines for the distribution nat-
work of Ihsaka borghole is still currently being
carried out (fieldwork, 1994). _

Most of these government aidad :i.mm:'ovemant
measures existing in the amdv_'cmunit&es,)are mogt
or l¢ss redundant. Iheaka pgoplae camot experience
relief from their water supply problems until the
borehole yet to be commigsianeq starts :thctiox_ainge _
While the borghole at Akama Oghe is hardly functional,
iis high level service reservoir stands as a monumens-
tal white elephant structure. &1l the seme, the WAT-
SAR (water and sanitation programmes) operated hande
pump borehole in Eka Awoke community has helped to
minimise { though to a.1ittla=extent};the:problamiof
rural water supply in this community..

4.2,2 Community Partictpaticn

SOma_'commnities have on their own made greaid
efforts towards their water development snd mainte~
nanea, Alm.ma Oghe and Theaka ave twoe of such

commanities,



129

Q Iheaka has twice undertaken annual fund raising
'ceremonies for water supply improvement. Here, the

rural dwFllers,,with their sons and daughters that are
non-residfhts of the community contribute what they can.
Thugﬁ;ituisknot the levy type of contribution, rather

it is giviﬁ@fout of ones free will no matéer the ambunt.l

However, i igkémé Ogbe the fundraising was different. The
i

people of Aﬁaﬁa Ogbe quanterly (in every year) pay
levies gﬁwards fundlng their water scheme, every
taxabl#fmale adult or female adult, married men and-
womiffaée levied a fixed sum of money on a proprotional
baﬁis. For instance, in Akama Ogbe community, the men
paid N50 while the women paid %40 in 1993, Members of

the community whether resident or non-resident in the

community usually pay the levy.

Generalfy, lérge sums of money are realised by
both methods of community projects fund-raising.
For instance Theaka realized H300,000 in 1993, while
Akama Ogbhe community realized between N50,000 and
¥100,000 in the same year.
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By both communities the main choicée of water
supply improvement messure advocated for has been to
exploit ground-~water using borshole and then piping
the water to different parts of the community as well
as increasing the number of standpipes as many as
possible so as to serve ald. | | '

fione of the study communities had its members
contributing labour for a water project except for
Akama Oghe., In the course-of laying the -pipa‘l.ix;es
for their water scheme, their adult meles werg com=
pelled by the community head to volunteer themselves
to supply labour for digging trenches.

An observation worthy of mentioning, is the fact
that most attempts by _;I;ha rural dwellers to improve
their water supply have remained ih the planning 's?a}-gar
this can be said of Adaba, Obe and Hdi Gi_‘ﬁ.a commu~
nities. In Obe, an attempt at a water supply projech
wag aborted, as the already conmbuted- monay was
embezzled by some members of the planning committes.
;a_poti;ar o.omnj.ty ’cont;-ibutory effort, are the _
ecantral ponds dug by the Ndi Offia community in thres
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atrategic locations within the community. Qhe_se
ponds are quite large, zboutb ‘seven maetres degp,
Pericdically, these ponds are cleaned and re~dug in

readiness for snother year's rainy season.

4—;2.3 Individual Participa‘tion.
- Individual efforts at harvasting rainwater for
storage abound, and this can be termed individual
participation, and is part of the existing water
improvenent meassures for this study. Some individuals
'pqasesa- underground concrele tanks, plastered dug pits,
metal tankts and drume, which is filled up during
rainfall for sborage through the methdd of Chenneli-
'sai:i;oz_i_from corrugated zinc ::‘:'aofs' :(aeei_;:i.on _.2@;.4).
This collected raimwater is used for domestic and
non=domestic activities.

1'1: is common place in Obe and Ndi Offia For
well~to-do members of the community Yo construct
wells for privste use., Some neighbours of these well
owners benefit too, by going to fetch water in those
compounds with wells. This bas aided the reduction

of water supply shoritages in some commnities.



4¢3% Anzlysis OF Those Water Supply Ifmprovement
Measures Exicting For Each Study Community.

The mos% important thing about a rural water

supply scheme or :iﬁipr"ovemen*i; measure ig iis rel:iahiiﬂ»

lityy An analysis of axisting water supply improve-

ment measures will enable us adequa'bely asgsess those

impz-ovement measures currently av:a:i.lable in the
study communities, to find out if they are acmall;sr
arresting the water needs of the people.

. &n some communities that can boast of rural
water works, there is no f;.xedl-- Qisi;anca for the
installation of public standpipes. The standpipes
are located in a seattered manner, over the entire
commutity. The resultant effect is that a cons:l.ﬂem?c-k
ble number of the rural duelldrs will still be
trekicing daily for distances up to 3 kilometres in
order to fetéch water from the nearest publ‘ip.’__ stand-

pipe; In Akama Oghe,. pl;blie stah@p@pes are located

in their present sites using 'b_he population concen=

tra.ti_;on approach, wh'_ere thg denseast 10{:&1;:?.0113 W:‘&‘thin
the commuity are giﬁen 2 standplpe or two as ajgainst
the low density~areas (Eze; 1994).
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4.3.1 The number of Communities served with boreholes:

OQut of our six study commu~ities three possess
boreholes while the.other three do =ot. Qut of these
three communities only one ca~ boast of an efficient
delivery of water to the people. O~e is hardly
fu~ctio-~al, while the third one, is yet to be commissiored
This i~dicates a lag of furctiomal schemes over non-
furctiomal ones.

The Akama Oghe rural water works distributes
water through 20 public stamd pipes situated..in various
parts of the commu-~ity. This scheme whe- functional
should supply water to the people five to six hours
daily and for six days a week. These rural dwellers
ir Akama Oghe therefore face serious. water shortages
prese~tly as the scheme 1s hardly functional nrowa.

Eka Awoke hamnd pump operated baorehole does not
have a distributio- petwork, hemce no stamd.pipes.

The people of this commu-ity usually trek a~ average
distance of © km daily to this community borehole water
source to fetch water. ..Though with constant flow, a lot
of energy is expended in trekkipg to the source aprd

back.
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4,3.2 Problems associated with the boreholes:

The number of existing boreholes withim the
study gommunitiés is highly insufficient. This is
only in two qut of the six study commupnities.,, Boreholes
bei~g non—functional or faulty for several months is
indeed a problem. The high level service reservoirs
row, eXxist as monumental structures beautifying the
sCcenery.

..The Akama. Oghe borehole suffers,from lack of
trained personnel to operate a-d maintain the scheme.
Quarterly, money 1s co-tributed by the rural dwellers
of this commu-ity to purcghase fuel for the operation of
the borehole. Most, ofteps this money 1s inadequate,
thus the issue of iwadequate fuelling of pumping
plamts, which leaves the people with the water scarcity
situatio~ unchanged.. At times, the pumping plant
experiences breakdown and canibalising of its parts
by thieves.

The public sta-dpipes ip Akama Oghe, 20 i number
are insufficient for a community that has a populatiom
of 7,138 (1992 Populatio~ Estimate). As.a result of
administrative bureaucracy and inefficiemcy of the
workers/personrel of the State Water Board,. the people

of Akama Oghe are left to fumd the operatiom and
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maintenance of their water scheme themselves, which
should npot be.

Corruption is a factor that has repdered the
borehole scheme at Akama Oghe barely furctional.
Series of cases are pointers tc the fact that water
tanker operators amd vendors bribe borehole operators
to abscond from their duty..posts, and mot pump-water,
to emable their water busimesses thrive (Eze, 1994)...

Eka Awcke borehole lacks distributiom metwork and
storage tamnks. Due to the absence of distributiom
system/standpipes in this community the people trek
long distamces dally to the hapdpump operated borehole
located east of the community... The fear of damage to
this particular hamdpump servimg the entire Eka Awoke
with 9,252 people (1992 Populatio~ Estimate), will be
reduced if enough stamdpdsts or hamdpump operated
boreholes are provided. Distamce a-d time spent at
the handpump borehole will be reduced greatly.

If ever Eka Awoke community.decides to embark on
the provisiomn of a distribution network, they would be
frustrated by unfavourable topography....The relief of
the area is too level, that gravity-cannot be employed
to ajd water distribution. While the reasgn for the

absence of borehole and govermpmemt wells ip Adaba, Obe
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and Ndi oOffia, is that the people have no governmental
support that would emable them develop their supplies.
Ard since they lack adegquate community participation

to develop and..maintain a water supply scheme, they

are left with norme. Obe commu-ity which made ap attempt
at providing a scheme for itself, could wot succeed as

a result of misappropriation of commuwity funds meanmt
for the water supply project.

4.3.3 pProblems associated with the other existi~g
improveme~t measures:

Communmities with individuals who participate
towards water development improvement measures by
harvesting raim water are usually faced with a problem
of rainfall seasonality. Most of these rural dwellers,
because they are often riddled with poverty, car owmly
afford small upnit . cowtainers such as pots with which
to store water,.and the number of these pots are usually
inadeguate. Since they canrot store large quanptities
of water,.by the time the dry seasorm advances into its
second month, all they have storgd would have finished.
This exposes the futility of raim water harvesting by
the rural dwellers in the study commumities.

The central ponds fouwd i~ Ndi Offig are also
beset with the preoblem of rainfall seasgo-ality. By the

time it is the month of December or January, the water
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levels of the ponds drop considerably.  Often times
algae and some aquatic weeds cam be seen growing by
the sides of the pornds. The people usually have to
compété for these water sources with some of the
domestic amimals such as goats in the community,
because they. are ypot fenced. Certaim cowsiderations
were pot evewi made before the siting of  these ponds,
for instance takirg,into account the samitary cowditioms
of..the areas surrounding the porpds, which form the
ponds catchment area. . These cenmtral ponds were not
sited own elevated grounds, or away from areas where
waste water accumulates, or away from, latrinmes, cattle
sheds, and hollows imn the ground. Pownds are ditches
where runoff water accumulates, the fact that they are
highly unsafe for drinking and cooking cannot be
overemphasized.

Houses with thatched roofs are prevalemt in the
following communities, Ndi Offia, Eka Awoke and Adaba.
These thatched-roofs are not effective for raiwwater
harvesting, thus the rural dwellers have their pots set.
under bamana trees or cogonut trees for water.collection.
Others set up theilr basiws and earthen pots ipn an.cpem
field, a~d the villagers stay in the rains catching as

much as they can.
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Wells co»structed by the ir~dividuals for private
use, equally suffer from seasonality of rai-fall. By
the time the dry seaso- sets i~ the water level of
most of the wells fall., Some of the wells, eve- dry
up, those that possess shallow depths ofte~ do. There
are cases where childre~ are see~» throwi-~g objects
into these wells for the fu-~ of it, while drawi~g water

from them for use.

4.3.4 Results of the Ar~alysis:

From the awalysis so far, it is co~clusive ard
acceptable to say that for Akama Oghe Water Supply
Scheme, there exists a~ Bbserce of effective
supervisip- of this scheme by the Water Board. Other
co~clusio~s to be draw-~ as a result of the use of the
existi~g water developme~t improveme-~t measures are,
the, lack. of trai-ed perso--el for operatio~ ard
mai~te-a~ce of schemes. The abse~ce of storage tarks
i~ some commu-ities, or high tower reservoirs. A~g
for some (high level service tarks) that exist, alo-gside
~o~=fu~ctio-~al boreholes, they exist as mo~ume-tal
structures... Lack of spare parts for repairs whe~-
pumpi~g pla-ts breakdow- at Akama Oghe, Rural Water
Works a-~d abse-ce of i~stalled fuel tarks for periods

of fuel scarcity®
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O~ the part of the rural dwellers themselves,
there exists a lukewarm commu-ity participatio=-, amorg
the members of the commu-ity to develop a~d mai-tai-
water supply system. Also witnessed is the misappro-
priatio-..of commu~ity fu~d mea~t for operatio~ a-~d
majiwte~a~ce of water schemes. Gererally, the paucity
of the populatio~ of most of.the study commu~ities
are ~ot favourable to the geweratlo-~ of fu~d for water
project executio-~ a-~d operatio-~, this is true of Ndi
Offia, Obe and Adaba commurities.

With a per gapita water co-sumptio~ of 14.9lpd
for Eka Awoke, a~d 14.0lpd for Akama Oghe commu~ities
with borehole (see Table II), these figures are too
lows. In relatig- to the Federal Gover-me-t of Nigeria's
recommended sta~dard of 115 lpd, it is deficie~t by
about B7.8%« Which | shows that the supply from these
borehgles hardly eve- meet water dema-~ds of the study
commu~ities half way.

The average water collectior dista~ce i~ Akama Oghe
is about 2.5 kilometres, while i~ Eka Awoke it is
6 kilometres, these dista~ces are quite high. For a~y
water developmert strategy to be effectively felt iw
ary geographical area, water dista-ce must be at its

minimal.
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For two study commu-~ities out of the six study
commu~ities for this study to be with boreholes, it
sig~ifies. a degree of inefficie-cy i~ the supply
improvement measure bei~g used for rural water
developme~t, Aw~d of these two commu-ities, o~ly onre
ca~ boast of a co-~stant flowi-g borehcle, as the other
o~e is hardly fu~ctioral...

The results of the aralysis goes to.show that the
existi~g. supply improveme-~t measures bei~g used by the
gover-me-~t i~ the areas of study a-d by the people
themselves,  is highly irefficie~t as their dema~ds are
rarely bei~g met by the supply. Water supply shocrtages
still persist i~ these commu~ities. This therefore
calls for,a- immediate reappraisal, of the existi-~g water
developme~t improveme-t measures i~ order to meet the
present water weeds of the people of the study

commu~ities.

4.4 The ~eed for alter-ative water developme~t
Improveme~t measures:

Most attempts made by the people a-~d the goverrmert
to solve the water supply problem appear to be without
much success as water supply shortages persist i~ these
areas. Thus the water supply developme-~t improveme-t

measures adopted by the people; a-~d the gover-menwt are
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failing..to meet thelr expected goals. It becomes
perti~e-t that alter-ative improveme~t measures be
adopted to improve the ,prevaili-g situatio-.

Accordi~g to Cairwcross (1992),. water supply
programmes have discovered, the ~eed for locally
appropriate tech=ology. I~ her studylof Rural,,
Guatemala, for example, the commu~ities were urable
tg operate a~d mai~tai~ complicated systems with
u~familiar hardware. While for ma~y cou-tries, it has
take- several years of experime-~tatio-~ to develop a
ha~rdpump suitable for local cowditio~s a~d village
level mai-te-a~ce. Thus it is true that from.the
experie~ces of other parts of the world (as.i~ sectio- |,
4.1), o~e or more improveme-t measure optio~s will begin
to emerge; co-structio-~ of a prototype or two, for the
use of willi~g communities, will refirme some ideas ard
elimirate others. A~ example from the rural water
sector is the south coast Ha~dpumps project, i~ Kenvya
which evolved a~d grew over several years i-to the
district-wide Kwale projedt (Morga-, 1990).

Certai~ cowsideratio-s ~eed be made before the
adoptio~ of a strategy that has bee-~ used i~ o~e or two
of the localities with a similar_ rural water supply

problem. These are, the local e-viro-me~tal corditiors -
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of the study area, a-d the people's actual water
~eeds. They will er~able us achieve a bala-ce. Rural
water supply has taught us that systems pla--ed
without user participatio~ are likely to be in
appropriate to userst' -eeds, but this, importa-t lesso-
is yet to be lear-ed by ma-~y. It the-~ becomes
perti~e~t that these two parties play their roles, the
people themselves a~d the gover-me-~t of that
particular geographical area.

The major strategies highlighted i~ sectio- 4.1
for the developme~t of rural water supply are, the
exploitatio~ of grou-dwater resources, effective use
of surface water sources aw~d the efficie-~t participatio-
of members of the commu~ity . i~ water projects. Other
strategies are, co-struction of ce~tral storage ta-ks/
reservoirs, ma-power trai-i-~g, recycli-g of re-ovated
sewage, efflue~t a~d the "growth poi-t" strategy.

I~ some of the study commu-~ities, the borehole water
supply improveme-~t measure is curre-tly i~ use to tap
grou~dwater resources by the gover-me-t a-d the people.
Assessi-~g this strateqgy, it is obvious that it has the
adva-~tage of good water.quality, thus saves cost.
Neither the government ~or the people of the six study

commu~ities for thils research, has made a-~ attempt at
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developirg their surface water supply. It is
surprisi-~g that grayity schemes have -ot played a-
importa-t role i~ a-y of the six study commu~ities
especially for commu-ities such as Obe a~d Adaba that
have spri-gs.

.. The differe~ces that exist,i- the strategies
see~ i~ the study commurities a~d those operative in
other rural areas of the developi-g # world, is the
lagk of effective use of surface water sources develop-
me~t strategy, the abserce of the corstructio~ of
ce~tral tarks/reservoirs strategy. . Eve~ the commurity
participatio- strategy is at its mi»imal i~ the study
commurnities. There exists several success cases of
commu-~ity participatio» i~ the rural areas of other
develgpi~g..countries, as is the case 1~ Mglawi,
Tawzaw»ja ard Thailard.

I~..Eka Awoke commu~ity, the decisio- and
impleme~tatjio~ of their borehole scheme is by the
State Gover-me~t, while the members of the commurities
themselves are on-lockers. A~ area like Akama Oghe
community, the problem of commu-~ity participatjio- is
the i~ability to gather sufficie~t furd to maintain
a~d operate their water scheme due to the. low population
figures of this commu-~ity. A~d Obe commu-ity, where

the people have mobilized themselves to provide water
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for their commu-~ity through commu~ity effort, failed
due to misappropriatioc-,of fu-ds.

It is these imbala-ces found i» the already
existi~g water supply improveme-t, measures i~ some,of
the study commu-~ities, that have =-ecessitated the ~eed
for a more appropriate a-d efficie-~t water supply
improveme~t measure.., New alternative improvement ..
measures that will i-corporate the people's opiwions/
suggestio~s i-to that of the gover-me-t -~eed be
mentio-ed, to arrest the water supply problems of the
study commu-rities.

However, it should be,.-oked that a-y water supply
improveme~t measures chose~ a-~d the method by which it
is chosew,,must be sulted to the e-viro-me~tal a-d
socigl co~ditiows i~ which it is placed. It is the
abse~ce of this, that mary prpjects fall short of their
stated objectives, without contributi~g to the improved

well-bei~g of the people.
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4.5 Alternative Improvemert Measures:

I~ this sectio~, the water developme-~t improvemert
measures co~sidered suitable for the developme-~t of
water supply in the study commurnities, will be discussed.
Taki-g i-to co-sideratio~, the emrviro-me-tal corditiors
of the study commu-~ities as well as the water resources
available, i~ those,areas. Thus, the best water developmenrt
measure i~ our opi~ion, is that which will i~crease the
total volume of water supplied dally a~d reduce water
collectio- jour-eys.

Alter~ative improveme~t measures toc be suggested
will be ¢lassed u-~der two broad groups. Those that are high
valued a-d those that are low valued. High valued, i~ the
se~se that, they are of a higher priority .~eed i~
application. ,While low valued improveme~t measures are
those that ca~ be remotely applied now or in the -~ear
future. Thus, low valued improveme~t measures are ~ot
urge~t or immediate water. i~adequacy.arresti~g strategies,
they most likely will spa~ over a lo~g time before

actualizatio».

4.5.1 High valued Improveme~t Measures:

These are, the development of surface sources..of
water supply, the co-structio-~ a~d use of deep,.sta~dard

wells a-~d boreholes/ha~dpumps, large scale rain~ water
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harvesti-g a-d commu-~ity participatio-.

The most elega~t method or water developme-t
improveme~t measure is ~ot by pumpi~g or eve- exploitation~
of urdergrou~d water reserves, but by maki~g sprinrgs a~d
other surface sources flow u-der the influe-~ce of gravity
to the people. The raw water from the available surface
water source (rivers, lakes,or spri-gs) could be treated
a~d circulated to the commu=~ity thrcough pipes, this can
be applied by ary of the five study compmu~ities that
possess surface water.., Herce pipe-bor~e water might be,
guara-~teed to suppleme~t other sources. This improveme-t
measure 1s prese-tly the o»ly solutio~ to the problem of
water supply i- Akama Oghe a~d Adaba commu-~ities, because
of surface streams like Ajalli a~d Adada River which have
high water discharge rates a~d have bee~ of use by the
people of the, above commu-ities.

The i-te~sive large scale harvesti-g of rai» water
should be escouraged i~ all the study commurities. With
sufficle~t storage facilities, especially large ceme~ted
wells (to store water duri~g the rai~y seaso~), water
will cease to be a problem. Households should e~deavour
to buy large metallic ta-ks a~d dig urdergrou-d ta-k/well.
Thus rai~water harvesti-~g, for the study commu~ities that

experie-~ce a mi~imum of 7 mo-ths rairnfall duratio~, is



147

indeed a worthwhile strategy. ..Storage ta-ks could be built-="
either below or above the grou-~d, those below the grou-d
should be fitted with a ha~dpump.

These,,tarks should be fully closed to prevent
evaporation, while all apertures should be screered to
preve~t the access of mosquitoes, irsects ard rodents.

It is wecessary too, to pass the water through a sand
filter before, it is corsumed so as to safeguard agai~st
water contaminatior. . from the roofs. The most practical..
method of usi~g rai~water  is through gutteri~g a-~d piping
to,.a tark or serjies of tarksa. If they are built well i»
concrete or cemewt mortared brickwork, they ca», be
cornsidered a worthwhile l-vestime~t. TIdeally tarks should
be covered, this prevenrts the growth of algae, reduces
evaporatiom, and helps to prevert contaminatic-~. Water
collected i~ resérveirs built below grou-~d level must
either be.pumped out or sipho~ed out through pipi~g to
lower lyi~g areas.

There should be a comhi~atio~ of efforts of the
people a-d..the state goyer~me~t.. Villagers should be
iwvolved i~ both the firamcing a~d the, execution~..of the
rural water scheme as well as propvisio~ of the umskilled
labour ~eeded during co~str¥ictio~ work. For it is i~ the

face of this commur~ity participatio~, that commurities
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ca~ gererate the,.commitme~t for mainte~ance because they
are involved. . I~ commu~ity participatio~, rural dwellers
are, i~yolved i» the siti-g, excavatio~, installatior~ a~d
mai~terarce of their oww protegted water supply. A
ge~eral meeti~g should be organized for each ward where
future water developme-t is plan~ed. They will discuss
the objectives of the programme, a~d what role they will
play in it.

+In commuwity participatio~, commurnity.members should
orga~ize labour for drilli-~g/digging and in.fittirg the
pump itself, as well as subseque-t mainternance of,  the
pump. They..should equally co~tribute to the plarnin~g,
operatio~ a-~d mainrtemance of the hardpumps. I~ summary,
the success of commurity, participation requires that the
villagers be motivated a~d i~volved i~ the selectio~ anrd
plarning of the scheme.

Exploitatio-~ of u~dergrou-~d water sources by the ..
diggi~g of deep stawdard wells, a-d the co-structio~ a-d use
of deep sta-~dard borgholes, is quite popular a~d acceptable
for most rural commu~ities. The success of this improveme-t
measuUre depe~ds o~ the experie-~ce of the practisi~g water
e~gireer/contractor. This is because iwadequate feasibility
studies of the ~ature,of the grourdwork occurrence, wrong

site selectio~, a~d irappropriate exploitatio~ methods are
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amo~g the factors that will affect the lifespa» of these
water supply..schemes... Si~ce most co-tractors are ow-ly
interested i~ the gaiws they will make from the
comstructio~ of water projects, courtless handpumps are
likely to lie »on-fumctioral. There should,be this
conscious effort to ble~d this strategy whe~ adopted,.
with other strategies such as rai-water harvesti-~g and
the development of surface streams.

While co~structi-~g wells for use, efforts should be
made tp dig the well whe-~ water table is at its lowest.
The mo-ths of October a-d November are_ approprigte. .
Proper siting of wells, should be take~ i»~to cornsideratiow,
they should be far from latri-es a~d areas where waste-
water collects. Fitting a well top o~ wells are
adyva~tageous, for this reduces,.the cha~ces of well
co~taminatio~ to its barest mi~imum. Adequate krowledge
of the »ature a-d.distributio~ of the aguifer through
well pla~~ed grou-~d water exploratior, ~eed he kwowr by
well contractors, ofte-~ times it helps, preve~t the
collapse of well 1lirirg due to weakeri~g of the groun-d
arou~d,.the well.,,

I~rstallatio~ of hardpumps are e~gouraged, as an
efficie-~t water developmert improveme~t measure. Break-
dowr of handpumps will be reduced if e~ocugh, ha~dpumps are

provided a~d evewrly distributed. Ewough ha~dpumps will
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reduce the =~umber of people one ha-~dpump, serves, it will
make the pecople depe~d more o~ urdergrou~d water than

the uwtreated water from the rivers.

4,5.2 Low VvValued Improveme-~t Measures:

These are, the '"growth poi~t" strategy, joi-t
fundi~g of water projects by the people..a~d the govern-
me~t, trai-~i-~g of ma-power, co~structior of lirk, roads
to all stream sources a-~d educati-g the people o~ water
problem...

Joi~t flnargi~g of water projects by ., the commurity
and the gover-me~t 1s viagble, as provisio~ of adequate
a-~d good quality water i~volves a #fuge sum of morey.
That,.way the villagers.would -0t shoulder most of the
fi»ra~cial burde~, ~or the gover-me-t, there will be.a
ble~di~g of the two. This approach has bee~ used i» some
communities i~ Nigeria, where the, people through the
water development committees organise a~d.raise funds for
water,. supplies. This strategy is dependert on the amount
of fimancial.,resources available i~ the commurity.

Educatieg the people o~ the . effects of water
scarcity i~ their commu~ity is a~ improveme-t measure.
They should be,.made to realise that water scarcity will
con~tinue as lo~g as ~o improved corditio~ is, supplied.

That way, they will be able to participate i~ the
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"war,.agai~st water scarcity" i~ their commu~ity (both.
fi~ancially awd i~ plawni~g). Such educatioc~ should -ot
limit itself at stressi-~g the scarcity of water, but also

go further to me-~tio- the ~eed for water supply corservation-
a~d storage.

Constructio~, of roads to lirk all the sectio-s of the
river or stream i~ a= area/commu~ity is a= impeoyemeﬁt
measure, for accessibility to a water source mea-~s a=
efficie~-t use of the source to arrest the problem of water
shortage.

A-other strategy is the "growth pol-t'" strategy. This
impprovement measure advocates that, for the selectio- of
the commu-ities to . be supplied with water first, emphasis
should be placed..o~ supplyi~g water to areas where ecowomic
activities is de-sest, before spreadi~g to other areas. As
is practiced i~ rural Ta-za-~ia. (Fal-Ke~mark, 1982). The
applicatior of this strategy i~ our study commu-~ities will
er~able areas -~ear the village market/major road be supplied
with water first. . ..

The trai-~i~g of adequate a-~d skilled. person--el to .
ru-~ borehole statio-s, treatme-~t pla-ts a-d maintai~ open
wells will help reduce cases of breakdow- of machi-es.._.
The trai-i-g could be do~e withi~ the State, the Nation

or i~ other courtries where the trairing facilities are
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available. The prese=-ge..of Ratigral a-d..In~terratignral
assistance i» the trai-~i-g of ma-power a-d implementatio-
of water schemes should be e~couraged.

The success of rural water projects might..therefore
be a fu-~ctio~ of, amo~g other thi-gs, the exte-t to
which 1t might be possible for..the project to adapt
itself to prevalli~g socio-eco~omic a~d emvirormental
co~ditio~s a-~d for the local commu-ity to absorb the

cha-ges resulti-g from the strategy.
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4.6 Best Applicable Improveme~t Measures to

Each Study Commurity:

Already some commurities out of the six study
commu~ities have started usi-g the exploitatio~ of
grou~dwater reserves strategy. , . The use of boreholes
ca~ bg see-~ i~  Akama Oghe community a-d Eka Awoke .,
commu~ity. S8i~ce there is a- i~efficie-t mainterarce
a~d ma-~ageme-t of, the borehole scheme at Akama Oghe
due to lack of fu-ds a-~d the non-chala-t attitude of
the staff of the E~ugu State Water Board at the
schemes, if i~troduced to other commu~ities there is
still the likelihood of water problems persisti-g i=
such areas.

From our a»alysis of the ~umber of communities
served with horeholes discussed i~ sub-sectio~ 4.3.1,
we are cow~viwced that, the use of a borehole scheme
without distribution -etwork to the co-sumers (the
rural dwellers), ca- hardly ease the problem of water
shortages. For water trekki~g dista-~ces..to water
sgurces =-eed be bridged, the people ca- -ever. .collect
a~ adequate supply, e-ough to meet their dema-d havi-~g
to trek corstar-tly, coupled with the weight of the

water. That is why there is still the presehce of
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water supply shortages i~ Eka Awoke eve~ though the
area has a hawdpump operatég boreholé« There is

just o~e borehole water poi-t servi-g the,ewtire
commu~ity. of 9,252 people (1992 populatior» estimate).

To successfully combat water shortage problem,
it is best to,.combi-e the use of borgheoles/wells a-d
the developme~t of surface streams a~d spri-gs. So,
far akama Oghe that..already has a borehole, it should
develop its perma-e~t stream source, Ajalli River.
Eka Awoke equally has a borehole, but, the- lacks a
perma-e~t stream source. I~ the abserce of
developing surface streams, the people of,Eka, Awoke
should i~te~sify their raj-water harvesti-~g o=~ a
large scale. Adaba Commurity should equally develop
its ~umerogus surface streams a-d sprirgs. The Adada
river fou-d i~ Adaba, has a high water discharge
rate a-~d could be developed.

Effective rai~ water harvesti~g with. .adeguate
storage facilitjes should be e~couraged i~ all the
six study commu~ities.  For i~starce, Eheaka that
has ho streams or spri-gs should co~ce~trate o~ their
deep sta-~dard borehole (yet to be commissio~ed) a~d

the use of large storage reservoirs (such as drums
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and, tarks; urder-grou~d or surface) to harvest
rai-~ water.

The following commu»ities‘should use the strategy
of grou-~dwater exploitatio-, both boreholes a-~d wells
as theg case may be, Ndi 0ffia, Obe and Eka Awocke
commurities.

Commu~ity participatig~ should becshbarked o~
by all the six study commu-ities. Water supply
projects should be bullt free by the gover-me-t a-d
the..people asked to pay for..the operation a-d ..
mair~ter~a-~ce costs or be jointly funded ard mairtaired
by both parties. Other community comtributio~ cculd
be i» the form of labour.

The method of selecti~g commu~ifies to be supplied
with water should be based o~ the "growth point"
strategy. I= this.strategé the commu~ities are
rarked accordi~g to the de-gity of their eco-gmic
activities, a~d those commu~ities with the dewsest
eco~omic activities are giver highest priorities.

Its applicatio- i~ our study commu-ities will e~able
areas without water but with very de-se ecoromic
activities, such as Obe, Iheaka, Adaba a-d Akama Oghe

commu~ities to be supplied with water first, i~ that
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order. The major disadvartage of thls strategy is
that most of the worst commuwnities i~ terms of the
worst,.commu~ities i» terms of rural water supply,
for i~gta~ce Ndi Offia, are.neglected.

I~ rai-~ water harvesti-g it is perti-e-t that
the rural dwellers provide more water storage
facilities i+~ Ltheir homes to store.adequate water
duri-g the rai-y seaso-., Traditjo-al methods of,,
rai-~ water harvesting, deer cco-~ut trees a-d bararna
trees or i~ the oper~ field, ought to be moder-lzed.
Actually all the six study commur-ities should be
chouraged to build..large storage facilities to,,
store harvested rai~ water duri~g the dry season.

The dewvelopment of surface streams ca--ot be
practised i~ gommu~ities such as Ndi Offia and
Eka Awoke eve~ though they have streams, because,,
their streams are ephemeral, dryi~g out at the onr-
set of the dry seasor.

Trail-~i~g of marpower a~d educati~g the people o~
water co-servatio- techrigues are the strategies best
applicable to all six study commu~ities, others are
the cgrmstructio~ of li-~k roads to stream scurces for

commu~ities such as Ndi Offia, Eka Awoke, Obe, Adaba
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that have stream sources.

a table that best

Below is

summarises the various best

appligable improveme~t measures tc each study

commu~ity.

TABLE 16: The various best applicable Ilmproveme-t
Measures to each study Commu-ity:
k]
COMMUNITIES AKAMA EKA NDT
STRATEGIES | OGHE | AWOKE | OFFIA | LHEAKA | ADABA | OBE
Develop 1 0 0 0 1 0
Permane~t
Streams
Raihwate;
Harvesti~g 1 1 1 1 1 1
Develop
Spri-gs 0 0 0 0 1 1
Boreholes/
Wells, 1 0 1 1 0 1
Commu~ity |
Participat i ov 1 1 1 1 1 1
Growth, Poi~t 1 0 0 1 1 1
Trai~i-~g of
Ma~power and 1 1 1 1 1 1
Educati~g
Masses
CO“StEUCtiO"
Of Li-k Roads 1 1 1 0 1 1
LEGEND
1 Yes
0 No
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

5.1 SUMMARY OF FINDINGS:

.. The following are the summaries of the major
findi~gs of the study.

i. ©Obe, Eka Awoke, Akama Oghe, Ndi Offia and Adaba
are commu-~ities that have streams as sources of
water supply. Streams are -~o~-existe-t i~ Theaka.
Adaba a~d Obe have spriwgs as water source.
Po~ds are used i~ the followi-~g commu-ities,
Iheaka, Ndi Offia and Eka Awcke..as water source.
Gererally people i~ every community of the six
study communities depe~d o~ rai» catch. These
three commu~ities have boreholes, Iheaka,

Akama Oghe a~d Eka Awoke. The people of ndj
¢cffia, Eka Awoke, and Obe use wells. Obe ard
Akama Oghe a-d Iheaka, are the three commu-rities
supplied with water by tarkér drivers. Water
vendors are gcommo- place as water source iw-
Theaka community.

ii. Ma~y rural commurnities withi-~ Erugu State are
without pipe bor~e water supply from results

of the six study commuwities.
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iii. A~ aralysis of existi~g water supply
improveme~t, K measures carried  out, revealed .
the following, that Gover~me~t participatior
is felt i~ o~ly three out of the six .study
commu~ities, Eka Awoke, Akama Oghe a~d
Theaka. The unrderlyi~g improveme~t measure
here  is that based o~ the exploitatiOH‘of
grou~d water resources. Thus there is a
borehole with distributio~ ~etwork i~
Akama QOghe. This borehole is hardly
furctioral, water is distributed here through
20 public sta~dpipes situated i~ various
parts of, . the commu-~ity. Eka Awoke borehole
which car boast of a» efficient delivery of
water to the people, lacks distribution
~etwork si-~ce it is ha~dpump operated. While
Iheaka borehole scheme, that is yet to be
commissioned, is curre~tly havi-g its pipe-
li~es bel~g laid. Most of these gover-ment
aided improyeme~t measures existi~g i~ the
study commuwities were more or less
redu~da~t.

ive Akama Qghe a~d Iheaka are two commurities
that e~joy gommu~ity participatio~. TIheaka

has twice u-dertake» a-~-ual fu~d{? raisi~g
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ceremonies for water supply improveme-t,

whereas the people of Akama QOghe guarterly pay
levies towards fuwdi~g their water scheme.

Akama Oghe people also co~tributed labour i=

the course of layi~g the pipelires for their ..
water scheme. Iwndividual efforkts at harvesting
rairwater for storage abou~d, urder iwndividual
participatior.

Eviden~ce from the study reveals that there exists
a~ abserce of effective supervisio-~ of water
schemes by the Er~ugu State Water Board. This ..
goes to show,.that the existi~g supply improvement
measures, being used by the gover-me-~t and the
people i~ .the areas of study, is highly
irefficiert as their dema~ds are rarely being
met by their supply. .Water supply shortages still
persist i~ most commurities. This calls for the
~eed to suggest alterrative improveme~t measures.
The people of Eka Awoke, usually trek a~ average
dista~ce of 6km daily to this commu~ity borehole
water source to fetch water. For Akama Oghe

pecple, thelrs is 2.5 km.
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The mea~ household domestic water demard

for the six study commuwities is 181.0 litres
per houéehold per day (lpd). The mea~ daily
domestic per capita dema~d of water was founrd

to be 26.5 litres per person per day (lpd).

The mea~ domestic demand per household is
similar from p~e commu-ity to a-~other except

for Obe commu-ity which is, relatively too high
350.01 a~d Eka Awoke commurity which is
relatively tooc low 117.0 1.

The average household per capita water
consumptio=~ i~ the study commuwmities was founrd
to be 15.3 1hd (litres per head per day) whole
the mea» cormgsumptio~ per hcusehold per day is
104,.3 litres. I~ summary, the average household
per capita water dema~d the six study commuritfes
was fourd to be 26.5 litres per head per day
(lhd), while the average water co~sumptior was
fou~d to be 15.3 lhd. This leaves a» average
total deficiercy of 11.2 lhd. 1It..is remarkable
to ~ote that the water corsumptio~ of the six
commurities Obe, Akama Oghe, Theaka, Adaba,

Ndi Offia and. Eka Awoke were extremely below the
Federal Goverrment recomme~ded mi~imum sta~dard

of 115 litres per head.
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iX. I~ terms of. . the mear» water demarnd per gommercial
establishme~t, the Iheaka commu-ity ranks the
highest with 352.5 litres per commerciagl venture
per day (lcvpd), while Ndi Offia community has
the lowest water demard at 18 lcvpd. This shows
a dema~d rarge of 334.5 litres amo~g the
commu~ities. Ge-erally, the total commercial
water dema-d for the study commu-ities is
19,066.1 litres as agai~st the total water
con~sumptio~ 10,188.2 (lcvpd). This shows a
total water deficiency of 8,877.9 (lcvpd)
represe-ti~g a perce-tage deficie-cy of 46.6%,
a~d showi~g that the perce-~tage of water dema~d
satisfied by water supply is 53.4%.

X+ The total services water dema~d for the.various
services activities for the study commuwities
is 25,491.0 1d. While the mea~ services water
dema~d for the six study areas was fou~d tg be
620.8 (lpsed0. Theaka has the highest mea~
services water dema-d with 2,1500 litres per
services establishme~ts. The smallest, 54 litres
is fou~d in Ndi Offia. The range of mea- services
water demand is thus 2,096 litres. The sum total

of the mea- services water co-~sumptio~ is
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8,047.0 litres. .,The ra~ge of mea~ services .,
water co~sumptio~ for the entire study commurities
was fourd to be 555.5 . 1litres.

xi. The total ~umber of i-dustrial water dema-d is
110,023.0 litres.  per day, as agai-st the total
water co~sumptio~ of 28,754.4 ld. Obe has the
largest amou~t of mea- i~dustrial water dema-d
20,215.0 (lpivd), while Ndi Offia has the least
amount 42.0 lpivd. While Akama Oghe co~sumed
the highest amou-t 2,418.8 lpivd, the lowest
amount 30.0 lpivd, is co-sumed i~ Eka Awoke
community. The differe~ce betwee~ the two
commu-~ities is 2,388.8 litres, this large ra~ge
indicates that the co-sumptio- pattern of these
industries are -ot the same. Gross industrial
water i~adequacy is, respo-~sible for the slow,
take off of rural i-dustrialisatio~ withi~ Ew»ugu
State.

xii, Results of the aralysis of varia~ce test performed
to fi-~d out if there,is «~0 sigwificawt differe«ce
in the total (reside~tial, commercial, service and
industrial),.water dema~d by the people of the six
study commu~ities showed that there are no

sigrnificant differe-ces betwee~ the demand for water
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among the various study commu-~ities. This "
implies that the dema-~d for water i~ the differe-t
study,,commu~ities are similar, for these
commur~ities have almost the same level of socio-
eco~omjic rati-g, poverty, abse-ce of gover-me-rt
i~rfluence a-~d they all exist withi-~ the same
homoger~ous soclo-gultural group. Hence all areas
e~d up dema-~di~g ~early the same quawtity of water
for all their, sectors (reside-~tial, commercial,
service a~»d i~dustrial).

Results of a-other a-alysis of variawce test..
performed to. fi~d out if there exists =o sigrificant
differe~ce i~ the water supplied to the people of
the six.,various study commu~ities, showed that there
are sigrifica~t differe-ces betwee~, the supply,.of
water, amo~g the various study commu~ities. Hewrce
the i~djicatio~ is that the supply of water i- the
differe~t study,commu~ities are -ot similar due to
reaso-s like, urequal distributio» of sources of
water supply, ~umber, of people i~ each household
for each study commu~-ity,.seasprality of rai~fall/
ephemeral streams, ~o~-functio-al boreholes in
some commu~ities, literacy/aware-ess level of the

rural dwellers i~ the differe~t commu=~ities,
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accessibility of the various sources of water
supply, level of developme-t, geoclogy of the
area, dista-ce to water sources, adequacy of
water storage facilities per commu»ity.

.. This study does -~ot, however, regard its

firdi~gs as fi-al.
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5.2 SUMMARY OF RECOMMENDATION:

These are as follows:
i. The number of fuwctio~al ha~dpump operated
boreholes should be stepped up, at least to
a mi~imum of about five for each,.commu-ity.
This will reduce to a large exter~t the long
dista-ces people trek to get to water poiﬂts
to collect water.

ii. The gover~me~t themselves should i~troduce
water vewdirg to areas lacki~g surface
streams/water schemes, at.a reduced cost.
They should be able to pe-etrate eve~ the
interiors of villages that suffer u-motorable
roads, because they are the worst hit whe- it
comes to water shortage.

iii. Spri~gs i~ commu~ities such as Adaba a~d Obe
should be tapped a-~d the water stored i-
reservoirs from where the people ca~ come anrd
fetch it, if the gover-mert a-d the people are
u~able to fix distributio- -etwork from the
reseryoirs to the people.

ive Commu-ities such as Akama Oghe that have a
borehole scheme with distributio- ~etwork,

adequate informatio~ =-eed be passed to the
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people, letting them k-ow, the time a-d days of
the weegk the taps will ru-~. This way the people
will kwow how to schedule. their activities to
fit their water collectio- periodsa.

Extensive grou~dwater, i~vestigatio~ studies

~eed be carried out i~ order to k~ow the hydro-
geologic dy~amics of the area, before the actual
grou-~dwater exploratio-.starts off. This will
militate agai~st abandored boreholes from
wildcatting, or dryi-g up of water schemes
immediately they are commissiored, . for use.
Experie~ced a-d qualified water engireers should
be awarded water co~tracts over a~d akove the
recruitme~t of layme~ that comes most times with
political co-sideratio~s rather, tha» expertize.
We advise that each rural commu-ity should have
at least owe rural water developme~t committee
urder the auspices-of the village head. ., This
committee will be the o-e to actualize a~y.form of
commu~ity participaktio-~ to be embarked upo-.., It
would also be desig-ated with the . duty of fiwding
the best suitable water improveme-~t measure to
adopt. This committee will police a-~d mo-itor

the efficie~cy of their water schemes, a~d make
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report to the gover-me-~t o~ a-y failure and ~eed for
a rectificatio-.

vii. The followi~g methods of water exploitatio- should be
employed. The tappi~g of surface streams shguld be
recomme~ded for commu~ities that have a pere-rial
river with a high discharge rate. Areas without
stream, could exploit their grou-~dwater resources by
digdin~g wells a»d co~structi-g boreholes for use.

Some commu~ities ca~ even combi~e the above methods
of both surface a~d grourdwater exploltation. These
two would compleme~t each other, ge-erate ew~ough
supply of water to,.the people.

viii. People should be e~couraged to tap rai- water by
buyi-~g plastic or metal tarks for water storage. Fof,,
those who haye the mea-~s, the best..is the corstruction
of undergrou-d co-crete storage ta-k with_a motor
attached to it capable of pumpi-~g water i-to the house
for use. -

xi. The people should be gducated o~ the -eed for adequate
water supply provisio- as well as the health da-gers of{zg

polluti~g the few existi~g water sources.
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5.3 CONCLUSTION: i - . i

In this project attertio~ has bee~ focused on rural
water, . supply a~d a comparative,a~alysis of the situation
prese~t i~ the six study commu-~ities, Obg, Akama, Oghe,
adaba, Iheaka, Ndi Offia and Eka Awoke i~ E~ugu State,
Nigeria. ..This work has fulfilled what, it has set out to
achieve in the stateme-t of problem, a-~d i~ the aims a~d
objectives of the study.., This research has revealed the
similarities a~d differe-ges that exist i~ rural water
supply of the study commu~ities. Vvariouys sources of water
supply i~ the areas have hee~ studied a~d identified.
I~equality i~ the occurrence of water sources, the prese-ce
nf water supply improveme-t measures a~d various water
~eeds of the differe~ce . study commu~jities were duly exposed.

The water dema~d a-~d . co-sumptio~ withi- the study
commu~ities have also bee~ assessed. Water supply improve-
me~t measures used i- the study areas have bee- aralyzed.
Where we think loopholes might exist we have emphasized
the ~eed for,,altervrative water developme~t improvemewt
measures. And have gore ahead to render some suggestiors,
by i-~troduci~g alter-ative improveme~t measures, ia.e. those
suitable for each commu-ity of the six study commu~ities.

He~ce the study has fulfilled its objectives which
include the ide-tificatiow of the various sources of water

i~ each of the study commurities, a~ exami-atio~ of the
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water demgnd characteristics of the areas belw~g

studied a~d a=-, a-alysis of the water supply strategies

already existi~g in each of the six study commurities.

A summary of firdiwngs a-d recomme~datio-s have also

bee» made to aid water resgurce plarmers...

It is impeorta-~t to me-~tlo~ that during the course

of the fieldwork some problems were e~courtered. These

are some of those major problems:

i. The first is that of la~guage barrier an~d

ii-

illiteracy. Ninety-eight percent of the
respo~derts could r~either read nor write,

this therefore made the questigrmaires an,,
interview schedule. The filli~g,,0of responses,
had to be dore by us. For commurities such

as Ndi Ooffia and Eka{jAwoke, the assista-ce
of a paid i~terpretes had to be employed to
enable us get our data, as we could -ot
u~dersta~d their ow~ dialect of the Igbo
la~guagea.

We encountered some social problems duri=g

the course of, the fieldwork. We were regarded
with suspicio~ a~d scor- by most of our
respo~derts. Majority of them were indifferent

to the guestio» bei~g asked, they felt more
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or less bothered by the whole exercise, claimin~g

that this is not the first time stude~ts visit their
commu~ities g~ly for their problems to still remain
with thefiy,unsolved. Most of those who regarded us
with suspicio- refused to be part of the data
collectio~ exercise. This was also the case with
some of the tawker drivers selling water.

Reaching most of the Ezes or Chiefs of the
commu~ities for study was, i~deed a problem, as most
of the Ezes or Chiefs do rnot reside i~ the villages/
communities where they were supposed to be Chiefs.

We had to obtai~ addresses of such..Chiefs o~ly to
reach them after several visits, i~ the urba~ certres
close to,their commu~ities where they have decided to
reside i-.

A~other of the problems ewcouwtered duri-g the
fField,work was that of lack of trawsportatiow-.
Getting a vehicle to take us dow~ to our, various
study commu=~ities a~d back to our statio~ from motor-
parks most times took,.as lo~g as three tgo four. hours.
What is largely respo~sible for this trend sgew,
especially i~ the case of Adaba motor park a-»d the
motor park of these two commu~ities withiw Abakaliki
arga; Eka Awoke a~d Ndi Offia is..the breakdown of

ma-y of the mass tra~sit buses a~d most other
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commercial vehjicles plyirg such routes. Gernerally
most of the lirk roads to these rural communities are
bad a~d umtarred with lots of pot-holes capable of
damagi»g vehicles over the years.

Despite these limitatio~s, &t is hoped that
future researchers who might he i~terested i~ the same
area, of research would fi~d i~ this study a wider
grou~d to start off other productive researches. We
suggest that future researches be carried out o» the
urderlisted, topics i~.the field of rural water supply.

i, Ide~tification of the factors which are

respo~sible for the fajlure of most. rural
water supply developme~t projects i~ Ew~ugu
State.

ii. A~ aralykical study of the eco~omics of
water ¥verding i~ some communities of E=ugu
State,

iii. Evaluatio-~ of industrial water demand as it
affects ecp-omic developme-t a~d growth i=

some communities withi»~ E~ugu State.
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APPENDIX Al

UNIVERSITY OF NIGERIA NSUKKA
DEPARTMENT OF GEOGRAPHY

QUESTIONNAIRE (M.Sc. FIELD WORK)

Sectors: Residential/Service/Commercial/I~dustrial/
Agricultural.

Sir/Madam,

I am garryi~g out, .a- M.Sc. research i~ Rural Water
supplies in parts of E-~ugu State. Please supply the
i~formatio-~ helow, it will however be treated with the
strictest co~fide-ce. The data required are for research.
Thar~k you.

Yours faithfully,

UZOMA, E. C.

1. How many perso-s are 1~ your household?
How many people are e@gloyed i~ your establishments?
How many stude-~ts/staff are i~ your school?..
How ma-y bedspaces/patie~ts are i~ your Cli~ic?
2. Where do you get water from?
(a) Stream (b) Powds {(c) Spriw~g (d) Raincatch
(e) Well .(f) Borehole (g) Tarks (h) Plastered dry pits

(i) Pipe borwe water (j) Water ta-ker (k) Water vendors
(1) Others (specify)
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3. What is the name of, this sourge?
4, 1If you have pipebor-e water i~ your premises, do you
pay water rate? Yes/No. . If yes, how much?
5. How often does. the tap ru-?
A~d for how ma-y hours each day?
How ma-y sta-dpipes are i1~ your premises?
6. If you buy water, whom do you buy water from?z
7 If by water tarker how regqular is the supply?
8. What qua-tity do you =~ormally purchase?
(Estimate i~ bucket-fulls or drum-fulls).
9. How much do you pay for this?
10. About how much is, spe-t i» a mo~th o- water?
11. Do you i~glude mo-ey for buyng water i~ your daily/
weekly/mpo~thly budgets? Yes/No.
12. what quantity of water do you use per day?
13. what perjod of the day do you use water most?
14. what qua-tity of water would you like to use per day,

i~ the face of adequate water?
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APPENDIX A2

UNIVERSITY OF NIGERTA, NSUKKA
DEPARTMENT OF GEOGRAPHY

INTERVIEW SCHEDULE FOR TANKER DRIVERS

1. From what source(s) do you get the water you sell to
the people?
2. What is the name of this source?
3. Do you make efforts to get treated water to the people?
4, How much is paid to fill a tarker lorry from the source
of water?
5. If this price differs i~ the rainy seaso~, how much is
paid then~?
6. How ma-y trips do you make i~ a day from water source
to the buyers? o
7« Do you belo-~g to a water u~ion? Yes/No
8. Are prices at which water is sold, influew~ced by the
Urnion?
9. What seaso~ of the year is the dema~d made o~ you by
people (i.e members of the commu~ity) greatest?
10. Do you have problem of water purchase at this period too?
11. (a) Are the -umber of trips you make i~ a day to
co-~sumers satisfactory by you? Yes/No
(b) How mapy trips do you make?2
How mag~»y would you have wa-~ted to make?
12. Do you cowsider this ve-ture lucrative or a tha~kless

task?
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APPENDIX A3

UNIVERSITY OF NIGERIA, NSUKKA
DEPARTMENT OF GEOGRAPHY

INTERVIEW SCHEDULE FOR COMMUNITY HEAD, CHIEFS OR
MEMBERS OF COMMITTEE IN-CHARGE OF WELFARE/WATER
SUPPLY IN THE COMMUNITY ..

What water scheme exists in your:s : commu-~ity?

How 1s this water digtributed from the source to the
members of the communrity?

Was this,.water scheme made available to you by the
governme~t? Or by.your ow~ self efforts? Or by
phila~thropic orga-isatio~s/i~dividuals?

If gover-~me-~tal, which of these bodies is i-volved?

{a) Federal Mi-istry of Agriculture a~d wWater Resources
(b) Better Life for Rural womenr

(c) State Water Board

(d) world Ba~k Project

(e) UNICEF Assisted Project

(f) W.H.O. Assisted Project

(g} DFFRI

(i) ADB

Is the water scheme a blend betwee-~ your efforts a-d
that of the gover-menrt?

If so what aspects did your co-tributio~ come urder?

Is it i~ joi~t fundi-~g of water scheme or laboua)provisiOn

orly?
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7. If all efforts are e~tirely those of the commu-ity's,
the-~ is it co-operative/thrift society co-tributory
effort?

8. If a phila-thropic orga~isatio~ assisted. i~ the
provisio~ of a water scheme, what is the -ame of this
orga~isatig-7..

9. If it is a~ individuals' effort o-ly, who is this
i~dividual?

10, Was the water scheme fundirg by -
(a) Community levy
(b) Gover~mert funding
(¢) UNICEF fundi-~g but, labour for gornstructio~ of
scheme bei~g gompunity depe~dant.
(d) wWorld Ba~k fuwdi=~g
(e) Others (specify)
11. If labour was provided, what type of labour actually?
12. About, how much i» all was realized from members of, the
commu~ity, i1f furdi~g of water scheme was by commurity
levy?
13. How much was paid by each household?
14. was this levy.payme-t by equal participatio-~? or by
stratificatior? i.e were certai~ age groups alore
involved i~ the payme~ts, or was a particular sex i.e

females alore levied for payme~t of water schemes, or
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were the, educated members of..the commurity with
employme-t outside the commurity alo-e levied?

15. How co-operative were members of the commu~ity towards
boﬂtributing furds for the scheme being used?

16. If relucta~ce was eviderced what reaso~s could be
respo~sible for this attitude?

17. Is your prese-t supply scheme, a success story?

18. 1f No, why?

19. What method of..water provision would you have preferred
that the commu-ity had, other tha- what you prese-tly

passess?
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APPENDIX A4

10.

11.

12.

13.
14,

UNIVERSITY COF NIGERIA, NSUKKA
DEPARTMENT OF GEOGRAPHY

QUESTIONNAIRE FOR PUBLIC,WATER BOARD

wWhat is the source of pipeborne water supply to these

six commu~ities understudy?

How much,water is pumped daily?

what quantity do you distribhute to the public daily?

For how ma-y hours a day, a-d for how ma-y days a week is
water pumped?

How do you distribute the water freom source to the pegple?
What is the -umber of public taps i~ each study commurity?
What are the criteria for locati~g these taps where they
are prese-tly located?

What is the maximum amou-t of water delivered to the
commu~ity weeklyz..

What is the reaso~ for iradequacy i~ the maximum amourt

of water delivered?.,

What is the depth a~d rate of flow of each of the boreholes
withi~ the study commu~ities?

How is this water distributed from source to the people?

What is the depth a~d rate of flow of each of the ha-d-
dug water wells with ha~dpump withi~ each of the six
study commu~ities.

How is this water distributed from source to the people?
How much does it cost to set up a village water supply
scheme (by estimatio-)?
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AN INVENTORY OF COMMERCIAL,

INDUSTRTIAL AND
SERVICES ESTABLISHMENTS IN EACH OF THE SIX
STUDY COMMUNITIES.

INDUSTRIAL TYPE AKAMA |NDI 'EKA rADABK THEAKA | OBE
OGHE OFFIA | AWOKE
Garri Processing 6 2 1 4 1 3
0il Mill " 0 0 0 1 0 0
Cashew Processing 1 0 0 0 0 0
Pottery” 1 0 0 1 0 0
Block Imdustry 0 0 0 0 0 1
TOTAL 8 2 1 1) 1 4
COMMERCTIAL AKAMA NDI EKA
VENTURE TYPE COGHE OFFIA| AWOKE ADABA | THEAKA 1OBE
Hair Salon 6 0 2 6 6 3
Restaura-t /Bar 8 0 3 8 8 8
Chemist 4 1 2 8 7 2
Hot&l * 0 0 0] 0 0] 1
Grimding Mill 3 1 0 0 2 2
TOTAL 21 2 7 22 23 16
SERVICES AKAMA | NDI EKA
ESTABLISHMENTS OGHE oFrIA | awoke |[APABA [THEAKA (OBE
Schools 1 0 3 3 5 5
Health Centres/
Cliric 1 1 1 1 3 1
TOTAL 2 1 4 4 8 6
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APPENDIX C: A WORKED EXAMPLE OF AN ANALYSTS OF VARIANCE
TEST OF THE WATER DEMAND IN THE SIX STUDY

COMMUNITIES.

Procedure
Step 1: The reXearcher bullt a conti~ge~cy table with

columns representirg*'Demar~d for the six
differe-~t study commuwities a-d rows repre-
se~ti~g the various sectors of the commu-ity.
From the cbserved vdlues, the expected values,
were calculated usi~g the formula:
xij = u + ti + bj + Eij
WHere wu is the ge-eral mean
Ard ti is the mea» effort of the
ith village Dema~d
bj is the mea~ effort of the
jth village Dema~d
Eij is the ramdom error
associated with the

obhserved xij.

Step 2:

2

2
T = 29248.47 =
a6 o2& - 35644437.61 = cC

S5U

Ci - ¢; where Ci = Ti2

6

S5t

2 2

2958.2% 4 130.5% 4 .ee. + 731.9
S

Ci

485822413.4 = 80970402.24
6
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SSt = 80970402.24 — 35644537.61

= 45325864.63
SSb = Cj - ¢ where Cj = T?j
9
Cj = 159-22 + s oee + 243722 =
4
= 608877248.9 = 152219312.2
4

SSb = 152219312.2 - 35644537.61
= 116574774.6

SSc = Cij - Ci - Cj + C
where Cij = Ex°ij
ExZij = 426223014.3
3Sc = 426223014.3 -~ 80970402.24
- 152219312.2 + 35644537.61

= 228677837.5

Step 3&:

- ' MS F-ratio

SV df 55

{Sectord 3 [(45325864.63 | 15108621.54 0.99
Betweer (

( .
Groups (Demand| 5 |116574774.60|23314954,92 1.53

Withi- Groups 15 1228677857.50]|15245189,.17 -

TOTAL 24 - - —_
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Simce the table value 2.90

of the..theoretical F5,15 at

85% co~fidence level is

greater tha- the calculated

F - value of 1.53, we corclude
that the dema~d for water

amo+~qg,. the variocus study,,
commurities are ~ot significamtly

differe-t.

Based on the aralysis

the réseargher cg~cluded that,
there are -o sigrnifica-t
differe-~ces betwee- the dema-d
for water amo-~g the various

study commu~ities.
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