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ABSTRACT

'This work has analysed the water supply situation in
- Isiala—Néwa Local Government Area of Imo State. Investiga-
tions were made on the assessment of water demand, sources ;
of water supply, analysis of deficiency of water supply,
and strategies for meeting the water needs of the area.

The result of the analysis shows that the total house-
‘hold water demand fer Isiala-Ngwa is 1108 litres per
_household per day (1hd), while the consumption (supply)
is 355 1lhd. This gives a deficiency of 753 1hd representing
a percentage margin of 68%. On the whole, the mean per
capita water consumption per person per day for the area
is }2 litres per capita per day (lpd). This figure rei/
presents some 36.5% of the Federal Government of Nigeria
recommended minimum of 115 lpd. The average distance

\

travé}led for water collection in the area is about 5 kile-
metrés,'while people %Seﬁﬁjgﬁéﬁtoﬁ hours in water cellection.
Aﬁ@ut 18% of the day time Is spent in water collection.

This phenomenon therefore affects some productive activities
adversely. Out of the 783 public standpipes (both
functional and non-functional) in the area, 56l} are non-

functional while 219 are functional. Swmall diameter

pipelines (50mm to 100mm) dominate in the area.
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Principal components analysis reduced our 19~physical,
socio-economic and political predictor variables to 6 components
which explains 96.99% of the perceived reasons for water
deficiency in the area. The 6 underlying components
identified are: |

i. The generél limitation of'the available water
sources.
ii., The problem of public water operation/distribution
iii. The influence of locational factors.
iv. The influence of technological/financial inadequacieé,'
v. The problem of road construction/road grading.
vi. The influence of management/policy inadequacies.
‘The existing water development strategies adoptedﬁ/
by the government and people of the area are inefficient
since the water problem still persists., Suggestions for

new water development strategies for the area are made.



y CHAPTER 1
INTRODUCTION

1,1 Statement of the Problem: ;

People in the lower end of the income scale in the
developing countries reside for most part in rural areass
either in clustered communities or in scattered residen-
ces or in city peripheries where urban services are
scarce or completely lacking (Jorgensen, 1982). In all
these settlements, watef for domestic ase is often
costly in terms of cash, time and energy expenditure,
and its quality varies from safe to extremely hazar@pusa

Rural regions themselves also differ considerégly
in the availability of safe water. In certain
chmunities the water collection Jjourney is short and
Qénvenient. For example, in the riverine areas of
) Niéeria,(/“}any improvements in accessibility of
"supply wiii not save significant amount of time or
energy. However, there are many communities in whichy}
during certain periods of the year or all through the
year, the collection of water involves a significant
expenditure of time and eneréy. Therefore, an improved
supply has an obvious potential for reducing these

efforts which in turn may lead to labour release and
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oﬁher benefits (Feachem, 1973). Each day women and
child;en throughout the developing world walk several -
kilomet®ea to fetch the household water. The amount :
fetched is often only sufficient for the barest survivall
That this situation continues to exist generation after
generation is according to Obeng (1982), really a crime
of humanity against women and children.

In most of Nigeria's rural areas, many social
services are entirely lacking. Where ,some services
are provided, the magnitude and quality of supply are
ordinarily insufficient. The average Nigerian village,
for instance, lacks pipeborne water, or any regulap’gnd
Qafe source of water for domestic uses (Igbozurike, 1983).
Ready witnesses are the long lines of empty water contain-
e%s gt dry standpipes in some locations, or the hordes

of Eattling water seekers at the few standpipes where
. water runs,

The battling crowds in such locations must in
contrast, be adjudged to be more fortunate. This is
because in yet other locations are the long series of
now disused standpipes which have been twisted and

broken (Plates 1A and 1B) in a crowd's eagerness to

fetch water on the rare occasions it flowed. It is a
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fact that 28 years after the attainment of political
independence, millions of Nigerians in the rural areas
" still face the problem of irregular domestic water
supply. Many villagers trek (or ride) several kilome-
tres every morning and evening in. search of water, while
other villagers solve their water problem by collecting
and storing flood water during the rainy season. In |
most cases, the water problem in many rural "areas has
developed into a crisis situation. This is due to
the regularly incréasing and uncontrolled population,
all competing for fixed natural water supplies.
Chisholm {(1968) quotes West African studies wﬁi&h
report that the Ngwa of South-eastern Nigeria live up
?9 13 kilometres from permanent water supplies and that,
i# eastern Nigeria as a whole, half the rural population
livé more than 5 kilometres from perennial streams and
individuals spend up to five hours per day collecting
water in the dry season. Eventhough this figure seems
highly exaggerated for Isiala-Ngwa, it shows that there
i1s the problem of water supply in the area which is
part of Ngwa clan.

Isiala=Ngwa Local Government Area-of Imo State is

predominantly rural. There is acute water shortages in
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the area. The people are faced with the problem of
finding water for domestic and non-domestic activities.
They thus make use of the few sources of natural water ;
supply, mainly streams, springs and ponds., These few
natural water sources are not evenly distributed over

the area, this therefore helps to add to the water

supply problem. Because of this, the people trek long
distances in search of this scarce resource. Many

hours which would have been used in otker productive
activities are wasfed in search of water.

Most of the water fetching is done by women and
children., Water fetching therefore determines and///
partitions the structure of the day's activities for
the women and children in Isiala-Ngwa., During the dry
mépths of the year, the first morning activity is
_trekklng or cycling to fetch water before going to
school, farm or market. At times, because of the long
distance and the crowd at the ponds and streams (Plate 2),
the children return late before preparing for school.

‘ They end up going to school late. Also, when they
return from school, they go to fetch water during the hot
afternoons., Because of this, there is little or no time

for studies and rest as a result of constant fetching

of water,






-7 -

AN

Again, rural areés with pipeborne water are very
few. Some areas without either pipeborne water or sur-
face streams have made many futile attempts toward
providing rural water supply through community effort.
In areas where pipeborne water exists, the public stand-
pipes seem to be haphazardly located without taking such
factors as centrality and population concentration into
account. This helps to complicate the water collection
Jjourney. 4

A more serious problem is that these public stand-
pipes rarely run and when they do, rarely exceed thrge-
hours. This period usually falls within the busy hgurs
of the day when people are engaged in one business or
the other. Observation has shown that women and
cﬁﬁl@ren leave whatever they are doing to struggle and
_pégsibly fight for water during these periods. Hence,

a lot of man hours are wasted mainly by women and

their children in the search for water. 1t is important
to note that these women are also responsible for most
of the food grown for theif families and have to fit
their search fér water in with the rest of their daily
tasks. Anon (1977), estimated that in Africa today,

80 percent of the women take a major role in I~ 7 food
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production, carry 80 percent of the fuel supplies, and
supplf labour for half of the house repairs and a third
of the house building. It is the same people that will .
go trekking in search of water. This resource has there;
fore, assumed a strong determinant of how each day's
activity is mapped out, planned or executed.

The problem facing Isiala-Ngwa is thus the provision
of adequate water supplies in the area. This is because,
water is a unique commodity that canno} be replaced by
any other substance., Apart from air, there are few
elements which have a greater effect on the improve-
ment of living standardsﬂi}%i}water {(Shipman, 1967);’ It
is therefore pertinent that the provision of this
résource'to any geographical area can act as a driving
f&yce to keep the community going as an identifiable
gﬁgup; It can also provide energy for maintaining social
relations as well as economic productivity (White and
Burton, 1977). Improved rural water supply and sani-
tation may improve the aesthetic quality of life, they
- may facilitate other rural development activity. They
may save the time spent in carrying water over long
distances, but the foremost benefit anticipated is
improved health (Falkenmark, 1982). From these

statements, it is clear that water acts as a nucleus
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for improved quality of life and development, and its
regular supply and accessibility are therefore necessary
in any geographical area, be it rural or urban.

Rural area as uéed in this work implies all areas
(notably villages/communities) which have a major part
of their population solely engaged in agriculture., Their
_ people:2§elated culturally and traditionally, and lack
well established markets/industries. Above all, such
areas lack the basic social amenities such as hospitals,

electricity, all season motorable roads and pipeborne

water.

The aim and Scope of the Study:

This study is designed to highlight the scope and
i@tensity of water supply problems in Isiala-Ngwa Local
Gé@ernment Area of Imo State, It is also designed to
- offer suggestions as to how the situation can be amelio-
- rated. ”Towards achieving these aims, the following
objective investigations will be carried out:

(1) To measure estimates of the quantity of
water demanded; how much of this is supplied
and what is the margin of deficiency in the

water needs of the people.

(ii) To determine the causes of water deficiency in
the area. -

(iii) To énalyse the overall effect of water shortage
on the pedple.
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i T ter need in the
alyse the spatial pattern of wa .
Ly g?einwiﬁh a view to determining the most effective

water distribution network aswell as a suitable
strategy for achieving thise

1.3 The Study Area: ’
The area covered by this study is Isiala-Ngwa Local

GovernmentArea {(L.G.A.) of Imo State (Fig.1). It is bounded

to the East by I¥ot Ekpene Local Government Area {Akwa Ibom

State); to the south Dby Obioma-Ngwa Local Government Area; to
S

the northwest and west by Aboh Mbaise and Owerri Lo Go Ao T

respectively; and to the north by Ikwuano/Umuahia Local
| .
Government Area (Fige.2). The boundaries of the area extend

: . o .

from about Latitude 05° 15'N to Latitude 05 30'N and Longltudg

07°15'E to Longitude 07°30%E, with an estimated area of 996km .
|

Isiala~-Ngwa is composed of 17 communities (Fig.Z2) and 144
villages/wards. In three of the 17 communities, are found
three growing urban centres of Nbawsi (in Nsulu community),
Omoba (in Cmoba community) and Okpuala-Ngwa {(in Ngwa ukwu

Community) Fig.4).

1.3.1 Growth and Development of Isiala-Ngwa:

\ .
The history of Isiala-Ngwa is related to the history of

Ngwa clan. The main body of Ngwa clan is said to have

originated from a village called Umunoha, situated in what is

now Mbaitoli/fIkeduru Local Government Area.
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Tradition has it that in the dim past a number of persons
were 8n a Journey in search of new lands in which to dwell.
Three of them - Ngwaukwu, Nwoha, and Avosi crossed over :
to the other side of the stream (now Imo River), These |
three persons were given the name "Ngwa" and they first
settled at Okpuala-Ngwa where Ngwaukwu established his
WAla Ngwa" Jjuju. The left bank of the Imo River was
sparsely inhabited by the Ibibios and covered by virgin
forest. As the Ngwas increased in numbers and the
natural desire to acquire more land increased, the Ibibios
who were their landlords were pushed farther and farther
to the east (Allen, 1933). 7
The population of Isiala-Ngwa by 1933 was about
57,939, of which 15,965 were adult males, 17,282 females
a;i_/d 21,692 children of either sex (Allen, 1933). Table 1

shows the progressive increase in population of Isiala=-

-Ngwa from 1933 to 1987,
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TABLE 1 : . Population of Isiala-Ngwa: 1933 to 1987
(Sources: (i) Allen (1933): (ii) Federal .
. Republic of Nigeria (1963): (iii) Imo State
Ministry of Economic Development and
Planning (1976)
Year Population Remarks
1933 57,939 Estimate (i)
1943 7L ,167 Estimate (i)
1953 9l ,9L0 Estimate (i)
1963 170,971 Census (ii)
1973 218,857 Estimate (iii)
1976 235,683 Estimate (iii)
1980 260,150 Estimate (iii)
1985 291, 34h Estimate (1ii)
1987 30L, 245 Estimate (111) "

\
s

The population figures for Isiala-Ngwa show that

tﬁére~was an increase from 57,939 in 1933 to 74,167 in

- one decade, a period when agriculture was the mainstay

of the people,

However, the high population increase

could be attributed to the migration of people from

other areas to Nbawsi and Omoba railway stations, which

had become commercial centres.

The area also witnessed

a tremendous increase in population from 94,940 in 1953

to 170,971 in 1963, the decade in which there was a
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natural increase in population in the developing cguntries
as a result of improvements in the standard of living
and medical cares The decade also saw the full establish-
ment of administrative headquarters at Okpuala-~Ngwa,
with Nbawsi and Omoba still gathering momentum in
commercial and industrial development.

| Further increase in the population of the area is also
noted for the period between 1973 to 1987. This however,
can' be explained by the net migration of people into the
growing centres of Nbawsi, Okpuala-Ngwa, Omoba, Owerrinta,
andrOrie Ntigha ', Also, the establishment of new secondary
schgols, banks, and other establishments such as the recent
Ada‘Palm Industry at Nkawsi in Nsulu community, have helped

to attract other people to the area, thus increasing the

!

pop&latione The natural increase in population as a result

of improvements in standard of living and medical care

also has important contribution to the growth of population

of the area during this period.



Isiala-Ngwa was divided into three Local Government
Areas (L.G.A.) comprising Ikeala-Ngwa, Isiala-Ngwa and-
Etiti-Ngwa, in 1982 by the civilian administration.
However, these L.G.A.'s were dissolved in 198l by

the preceeding military governmeht.

1.3.2 Climate:

The climate of Isiala-Ngwa is tropical wet~-and-dry
with annual rainfall totals ranging from 1875mm to
2500mm, The bulk of the rainfall occu;s during the
rainy season which starts from mid-March and ends in
early November. However, there is a break in rainfg}l,
the "little dry season®, which lasts for 2 to L weéks
‘during the month of August. The dry season starts from
the end of November to early March during which the total
réﬁnfall is less than 60mm. There is therefore a
‘pronounqed wet ana dry season. This seasonality affects
the stream regimes, with lower-water flow in the dry
season;\lﬁhile the high yearly average rainfall over
the area ensures adequate groundwater replenishment.

Temperatures are high, usually varying between

2h°C - 28°C. The hottest months of the year are
February to April, and they coincide roughly with the

passage of the overhead sun. During this period,
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iselatien increases with the apparent n@rthward migra-
tien ef the sun. The dusty harmattan wind becemes dominant
" in December/January and its attendant haze causes temperature

te drep.

1¢3.3 Relief and Drainage:

According to the classification of the landforms of
'Eastern Nigeria made by Ofomata (1975), Isiala-Ngwa
belongs to the undulating lowland coastal plains. There is
.very little physiographic differentiation, over the entire
areawhich is generally uniformly undulating with altitudes
generally below 100meters above sealevel. The characteris-
tic trend of the topography is that of a gradual slow,é;cent
from the Imo plain in the South West to the north east part
of the area (around Nsulu community) where it breaks into
sligﬁp undulations, near the border with Ikwuano/Umuahia
LocalﬁGerrnment Area.

- The geology of Isiala-Ngwa consists of the Coastal
plains Sands of Oligocene-~Pleistocene age. The Sands arel
sometimes crosébedded, with clays and sandy clays
occuring in lenses (Orajaka, 1975), The sands of this
area are generally uncemented and porous. Groundwater

occurs in essentially unconfined conditions over the

area and the water table generally trends south towards
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the Imec plain. The average depth to the water table is
aboutjﬁ6 meters below ground surface (Ofomata, 1975). .

There are four major streams that drain the area
(Fig.3). To the western and south western part of
Isiala-Ngwa is the Imo River which forms the western
boundary with Aboh-Mbaise and Owerri Local Government
Areas. Like most other streams which flow across the
Coastal plain Sands of Southern Nigeria, the Imo system
has very low drainage density because of the high infil-
tration capacity of these formations (Wigwe, 1975). The
Ahii stream rises near Ikwuano/Umuahia aggjgg%gtitutes
the eastern boundary of Isiala-Ngwa. The Ahii flows/
through the Nsulu villages of Umuode, Mbubo, Umuakwu9
Ohuhu-Nsulu, and Aruachara until it enters Ikot Ekpene
L&pal Government Area (Akwa Ibom State). Near the point
wﬂgré-Aﬁii enters Ikot EkpenelLocal Government Area, it
is joined by the Otamiri stream, which has its source
near the village of Umuomainta Nsulu. The Otamiri flows
through the Nsulu villages of Umuosu, Umuala, Ubaha and
Unuakwu until it joins the Ahii stream. The Ahii and
the Otamiri streams form the upper and northern
tributary of the Kwa Ibo River.

The last major stream in the area is the 0ji, which

rises in Ikwuano/Umuahia Local Government Area; and
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drains the extreme westerly section of the communities
of Ntigha, Ngwankwu and Umuoha (in Uratta village). It
Joins the Imo River by a stretch of swamps. !

There are other minor streams which are given
different local names by the villagers. These streaﬁs
are mainly concentrated in the northern section of
Nsulu community and are: Ihu iyi, iyi okpulu-ukwu, iyi
umuosidim, iyi ubi, and iyi ulo. Also found in the
northern section of Nsulu community are springs locally
called iyi Nkpokoro, Onumiri, and iyi olugele. In the
south western part of umucha community (in Amapu village),
there is the Etu Amapu stream which is a smallltribﬁ%ary
of the Imo River.

The central, southern and south eastern parts of
I%ialamNgwa are very poorly drained. There are
viftﬁally no surface streams. What we have in these

areas are natural ponds (Fig.3). These ponds are

given different names by the various communities viz:

Local name Community
Ifanim ' / Umuoha
Nkara ° Ngwaukwu
Nnemeh Ngwaukwu
Ngwu Ovuokwu
Iyi-ala Nsulu
Iyi-achara Nsulu

Iyi-Ife Nvosi
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The ponds are formed in natural depressions with floors
near or at water table elevations especially during thé
rainy season. Seepage of groundwater as well as direct
runoff of rainfall maintains their water content. The
pond levels thus rise and fall seasonally in a rhythm
similar to that of the water table, and some dry up
during the dry season. These ponds are generally shallow
with a maximum depth of about 2meters. The large ponds
like Ifanim, Nkara, Nnemeh and Ngwu ha;e an average
area of about 8 hectares while the small ones like iyie-
ala and iyi-achara are about 3 hectares. y
Some villages however neither have streams nofﬁ
ponds. They are thus forced to dig shallow catchment
pits to retain water during the rainy season (Plate 3).
Tge.Watér from these catchment pits may however dry

" up during the dry season,

1.3.4 The Pattern of Settlement/Residential Structure:

Isiala-Ngwa is made up of 17 autonomous communities
viz: Amaise, Amaise-Ahaba, Amapu-Ntigha, Amasaa,
Eziama~Ntigha, Ihie, Isiala-Nvosi, Mbutu, Ngwaobi,
Ngwaukwu, Nsulu, Okporo-Ahaba, Omoba, Osokwa-Nvosi,
Ovungwu, Ovuokwu, and Umuoha (Fig.2). However, for the

purpose of this research, the 13 o0ld autonomous
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communities of Isiala-Ngwa will be used. These

are the communities used for the 1963 census (Fig.l).
They are Amaise, Amaise-Ahaba, Mbutu, Ngwaobi, Ngwagkwu,i
Nsulu, Ntigha, Nvosi, Okporo-Ahaba, Omoba, Ovungwu,
Ovuokwu and Umuoﬁa. Apart from Nbawsi (in Nsulu
community), Okpuala-Ngwa (capital of Isiala-Ngwa), and
Omoba (in Omoba community) which are small urban centres,
there are 1)y villages/wards in Isiala-Ngwa. There is
no marked difference in thg pattern of’seﬁtlement in these
M)y villages forming the 13 communities, so they will
be disuoussed together, ,

The peoﬁle live in dispersed villages consistiﬂg
of dwelling units called compounds. Each village is
d%Vided into many kindreds (®*Onumara"). Members of one
-kindred are believed to have come from one common
_aﬁcegtor and they live like brothers and sisteré°
Each kindred is further divided into compounds (Ezi").
Members of one kindred share a common land, maintain
their roads and footpaths as well as control and
harvest their o0il palm fruits on{::? agreed day§
Marrisge Ly Torbidden, sogya pemberg of whe same kindrad

and, at timesyﬁﬁfﬁgvillage as a whole. Members of one

kindred live together in somewhat dispersed settlements.
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The traditional mud houses are square or rectangular
shaped with roofs thatched with rafia palm leaves
("Akirika"). Modern cement houses with corrugated iron ;
roofs have presently taken over, and these are owned
mainly by the well~to-do members of the village. Every
compound has agricultural land ("Uruazulo"), which is
permanently cultivated and in which vegetables are
grown. The size of the compound varies according to
the size of the family and its land - holdings, and may
range from 0.2 to 1.0 hectare or more. The compound
is usually surrounded by a fence ("Qgba") which may be
made of sticks, earth walls or blocks. This servéglthe
purpose of keeping animals such as goats out, and for
pyivacy.

/ The availability of farmland and perhaps free
) d;éinage have been an overriding factor in the location
of settlements. OShortage of land suitable for
buildings not only restricts the size of the villages
but leads to nucleated housing in small settlements.
This is clearly manifested in the northern parts of
Nsulu community, around the villages of Mbubo, Umuakwu,
Umuode, Umuosu, and parts of Ntigha villages. These

areas correspond to the areas with high relief. 1In these
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areas (northern Nsulu), compounds at times do not have any

'Kitchen garden' farmland ("Uruazulo'). The increasing
Aumber of farmers leads to the absorption of the outlying
farmlands and their conversion into part of the settlement
complex.

Generally in Isiala-Ngwa, the compounds are grouped along
the maj?r roads radiating from the village square which serves
as the %ervice centre consisting of the churches, schools,
marketsp and retail shops. The village squares can be a
favoura#le site for the location of water projects because
of theik centrality. No village boundaries are discernible.
&ompounés of one village may border the compounds of ad joining
settlem%nts, and ru ral settlement is continuous.

1.3.5 'The Economy of the Area:

Thé economy of IsialaeNgwa is largely agricultural.
This isiof the subsistence type.. About 90 percent of the
| . . .
309,245,people living in the area are rural. There is land
hunger for agriculture which is, in fact, the mainstay of the

people of the area, However, the degree of participation in

agriculture varies from one area to the other . For irstance
7

around the urban centres (especially in Nbawsi and Omoba) with

high population mix as illustrated in section 1.3.1, there is

a jJoint attention on agricultural and trading activities. This

is i
a5 opposed to areas like Ovungwu or Ovuokwu that are mainly

agricultural.



- 26 -

The levei of farming technology is Qery low.
Traditional farm implements such as hoes, matchetes and
digging sticks are employed. The o0ld system of land
tenureship is still prevalent in the area. In fact, it
could be said that the dispersal of compounds derives
mainly from the land tenure system. Farm sizes are
consequently small and vary from one land owner to the
ofhero This is .a consequence of the variation of man-
land ratio as well as the intense parcellisation common
in the area since land ownership is ma;nly by inheri-
tance (Chima, 1985). This results in poor agricultural
turnover which leaves the farmer within the subsisfgnce
level, /

The types of crops grown in the area are yams,
céssavaé cocoyam, maise, okra, melon, beans, groundnuts,
peépefs’and vegetables. Livestock such as goats, sheep,
"dwarf cattle, and poultry are kept. They are kept in
pens or small huts or attachments within the house and
they are not allowed fo graze freely. However, the
. poultry are reared in free raﬁgeo Only very few farmers
have poultry houses where they raise their birds in

confinement. Also, dogs and pussy cats are kept as

pets. The farmers have traditional attitudes to some
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i vhi are the dominant crops. Even
crops like yam and cassave which

when the land does not give them enough economic returns,
they keep on growing these Crops because it has become their
way of life.

The farmer and the members of his family supply the labour
for the farmwork. In some cases however, outside farm labourers

may also be employed. such labourers are paid on a daily basis.
i

presently (1988), the rate is 4,00 for morning hours and N2.00

for evening hours. Men do the bush clearing while the women
{

do the cultivation and weedinge. The sources of capital for the
|

farming activities are from past savings, borrowing from friends,

and borrowing from "Umunna' (related families) meeting account.
' I
When the farm work is over and the crops harvested,
I

take to other occupations like trading and hunting.
|

the farmers

They thus

get money from these other occupations and use them to supplement
|

their agrnicultural income.

0il palm harvesting and proceséing is a major agricultural
l

activity in the area. In fact,
[

palm is the sole means of livelihood possessed by the Ngwas

it has been said that the oil

(Allen, 1933; Mbagwu, 1970). The major problem facing the people
of the area in their oil palm processing‘is lack of water

especially during the dry months of the year which will be fully

discussed in section 4.4.2., It has been the tradition that

all the o0il palms in a village belong to the members of the village
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as a whole, No matter who might be the owner of the
land 5n which they stand. In order to ensure that
individuals do not harvest palm nuts from the communal :
trees to the detriment of others, fixed days are usually
earmarked for the harvesting. These days usually occur
four times in every three months. This date is
subject to any agreed change,

In addition to farming, some of the villagers
are carpenters, artisans, tailors, block moulders
and maason men, blacksmiths, gospel preachers, and
traders. It has been observed that people engaged in

7/
these minor occupations combine them with agriculture.

1.4 Literature Reviews:

The profound inadequacy of social services such as
wé%er'supply in Nigeria's rural areas 1s as longstand-

- ing and unfortunate as calls for its rectification are
loud and recurrent (Seers, 1969;, Ajaegbu, 1972, 1976;
Onyemelukwe, 1977; Igbozurike, 1977, 1983; Mabogunje,
1980; Atte, 1980; Adefolalu, 1982; Nwosu, 1983; Baba,
198l ; Bello-Imam, 1986; and Oleru, 1987). Baker (1982),

in his investigation on the supply of water to rural

areas of Kenya for domestic purposes argues that

there is a need for proper coordination and amalgamation
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between the rural water supply programme\and the self-
help water programme in order to avoid wastage of scarce
financial resources and bring the year 2000 goal

{(Water for all) close to reality. Jorgensen (1982)
while investigating the problem of water supply in rural
Africa looked on the factors that affect the choice of

a source, the quantity of water used, and the ways in
whiéh it is used. And thus came out with the proposi-
tion that water fetchiﬁg does much to determine the
structure of the day for the women in ;he household;
Alternatively, some investigators; Carruthers (1972);
White, Bradley and White (1972); and Feachem (1973) ~
have placed a monetary value on the water collectién
Journey by costing the amount of staple food required

t§ produce the number of calories which are needed to
cd&leét water. Whereas in the New Guinea highlands,

" an average of only 1.6% of the total available daytime
energy 1is spent in water collection (Feachem, 1973),

in East Africa, a mean figure of 1.8% of the total
available energy 1s reported while individual

communities can expend up to 4% and individual

households expend up to 1h4.L% (White et al, 1972).
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In a study carried out in the small village of
Kﬁomkﬂo in south-east Ghana by Dalton and Parker (1973),
women were asked how they would allocate their time if
a new water supply system saves them abcut twelve
hours per week., Thelr responses were for productive
work (57%), household jobs (35%) and leisure (8%).
Depending on the season, location, and terrain, water
carriers in many parts of the world could.be expected
to spend more than bne hour each day carrying water
or, in some cases, up to four hours (White et al, 1972).
Examples have been cited where many of the women walk
more than one kilometer or even three kilometers
(Chisholm, 1968; Warner, 1969; World Bank, 1972;

Obeng, 1980),

\ The problems of rural water supply vary from one
ré;ibh to another, Athikomrungsarit (1971) and
Anderson (1974) looked into the problem of water supply
systems not working as planned in rural Thailand and
Bangladesh, respecfivelyo In Thailand, a survey by
- students at the Asian Institute of Technology in 1971
‘showed that 69 of 79 rural water supply systems
studied had some difficulties in operating their
plants. Among the more frequent complaints catalogued

were:.
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(i) Continuing difficulty in collecting money

’ from consumers because of broken taps, the great
distance to public fountains, and the peoplehs
low income,

(ii) Inadequate tanks or water sources.,

(iii) Insufficient pipes to extend the distribution
system,

(iv) A lack of knowledge about system operation

and chemicals, and

(v) A lack of assistance from the central water
supply authority (Athikomrungsarit, 1971).
In almost all countries with viable water supply
programmes, it is difficult not to find villages w@efe
the wafer supply system is either not working as
planned or not functioning at all (Shipman, 1967;
ﬁ?ikomrungsarit, 1971; Anderson, 197L; Pacey, 1977;
and Ufuéh9 1986). It is because of this problem that
appropriate evaluation and assessment (Warner, 1968,
1970, 1973) of rural water supply programmes are
necessary., <This is done in order to find the impact
and economics of investing on rural water supply (Kally,
1965; Holloway, 1970; Wolman, 1970; Heijnen and

Conyers, 1971; Carruthers, 1972; and Saunders, 1975).
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Thus,/the quantitative relationships between community
water supplies and economic development was done by
Logan (1963), while Warner (1969) compared rural :
‘water supply development in Tanzania using nine villages.
VanDamme (1982), asserts that the rural water
development strategies which integrate past experiences
and new thinking are not readily available. There is
then need for a new appfoach which is geared towards
integrating past exberiences with new thinking in
order to solve thefproblem of rural water supply. Thus,

Pacey (1977) while investigating the provision and
/
maintenance of appropriate water supplies in the 7

developing countries concluded that the technology
r?quired forvrural water developmént is not enough,
P%pey.(1977) then looked at the role of intermediate
_tééhﬁologies in water use and found that technology
only has a role in its environment and in its socio-
economic context. The most appropriate technology

is often missed because the range of options offered to
" most communities and considered by governments is

too restricted. Pacey (1977) further suggested that
by going back to the objectives of water improvement

and sometimes disregarding rules-~of-thumb formulated
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elsewhere, and by choosing among the vast range of
technological devices those which are most appropriate
to the particular situation; water supplies for the
®thousand million" can be improved,

Many approaches have been adopted in the developing
countries to solve the problem of rural water supplies.
In rural Guatemala, the dominant technology for the
provision of potable water has been the tapping of
surface water (Springs) by gravity flow (Annis and
cox, 1982). 1In Afghanistan and Iran, ;here are some
340,000 qunats comprising more than 270,000km of under-
ground channels that supply 35 percent of the country's
rural water (Hussain, 1980). 1In Burkina Faso, smail
hill dams, and lakes are being built and the
teéhnology, financial and technical means are within the
séépe'of the villagers (Collin, 1986), Handpump
"programmes have been initiated in Malawi, Sudan and
Zambia (Jong and Hofkes, 1986). The Mali Aqua Viva
(MAV) is planning on the provision of 1,700 boreholes
which will mean 900 villages and a populatiogff 350,000
people would be provided water supplies by 1991
(Eggers, 1986). In some developing areas, water is

provided by a village well, which supplies the water



-3l

to people who carry it to their homes in buckets or Jars
(BrewS%er, 1986). In Yatenga (Burkina Faso), there is
the idea which started in 1985 to sink 280 wells and
boreholes in addition to the )00 provided previously
(Eggers, 1986),

In Nigeria, the problems of rural water sﬁpply vary
from one region to another. Udo (1970), on a broad
regional approach, notes that people in some parts
of Nigeria, like Abakaliki, ABak, Ifia1 Biu Plateau,
Shan Plateau, and the Scarplands of Eastern Nigeria,
suffer from acute shortage of water for domestic
purposes. Emezie (1980), Kanu (1983) and Obot (198&),
ih terms of water supply and demand, examined the '
problem of water shortage in Nkwerre, Uzuakoli and
Cﬁpss River State respectively.

; ‘The causes of water shortages in Nigeria also

.vary from one place to another., In Nnobi, they include
lack of adequate supply of pipeborne water and absence
of surface water (in the central parts) of the area

- (Ezeonu, 1983). Olofin (1983) also observes that

the climatic conditions, in conjunction with the
structure and topography of the Nigerian Sahei zZone,

have created a natural condition of water scarcity in
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the area, Emezie (1980) found that the problem of water
shértage in Nkwerre was as a result of béth shortages
of natural sources of water and imbalance in the dis-
tribution of the available supply sources, while the
latter include financial, technological and management
difficulties. Obot (198l), dealing with the spatial
problem of water resource management in Cross River
State, pointed out that the main causes of water shortage
in the area were financial, technological and policy
inadequacies.

As a result of these water shortages,; no part of
the rural areas in Nigeria has been able to obtain Fhe
standard of 115 litres per capita per day recommenéed
by the Federal Government of Nigeria for the Third
Nétional Development Plan of 1975-1980 (Federal Republic
of-Nigefia, 1975). It has been found empirically that
‘ Nnobi.has an average water consumption per capita per
day (Pcpd) of L1 litres (Ezeonu, 1983). While that
for Nkwerre is 23 litres (Emezie, 1980). In Cross River
State, Obot (198lL) found that the average water
consumption pcpd in 1977 ranged from about 3 litres
in Ugep/Ediba to 7 litres in Ogoja. In short, Ayoade
and Oyebande (1983) found that all states, except
Lagos, Kano and Borno, have per capita wafer use .very

much lower than 115 litres.
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| Udo (1978), Emezie (1980), Ayoade and Oyebande
(1983), Ezeonu (1983), and Obot (198L) have all
variously noted that water shortage in Nigeria's rural ;
areas and even in the urban centres, a sector on which
so much has been invested in hydrological research and
water supply development; causes a real hardship.
Water shortage creates economic, socio-economic and
health problems in these areas. In many rural areas,
long hours are spent in travelling to fetch water
from the nearest natural source - sfream, spring and
pond, which may be located from one to ten kilometers
from the village. ©Some of those sources may dry up"/
completely during the hot dry season. In deed, where
water can be bought, it is very expénsive° It is becauée
o%,this problem that Ayoade (1976) looked into the

pianhing to match watér demand in the year ZOOO.
‘ From the literature so far, adeqguate attention
has been given to the guantity of water used and
supplied (Bernafd, 1955; Almquist, 1967; Feachem, 1973;
Anderson, 197l; and White and Burton, 1977) and the
problem of water unavailability (Udo, 1978; Emezie, 1980;

Ayoade and Oyebande, 1983; Obot, 198L; and Ufuah, 1986).

Fairly sufficient but not enough work has been done in

planning and evaluation of rural water supply development
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(Oyebande, 1976; Cairncross, Carruthers, Curtis,
Feachem, Bradley and Baldwin, 1980; Hussain, 1980; Annis
and Cox, 1982; VanDamme, 1982; Eggers, 1986; and Gondwe,
1986).

In Nigeria, very little or no work has been done
to determine and delineate spatial patterns of water
need (Priority zones) of rural water supply. Nor has
any work been done to suggest suitable rural water
development strategies for meeting the people's water
need and thus determine the most effec;ive water dis-
tribution network to adequately serve the population
of the area. These aspects have been scantily freayed
by workers in Nigeria and this research hopes to bgidge
the gap; These, among others listed in section 1.2,
a{e the lines of investigation we hope to follow in
tnas'feSearch. This, not only lends credence to the

- study but Justifies it as imperative.

1.5 Theoretical Framework:

Water supply can be the catalyst for the local
organisation required for‘community development,
According to Falkenmark (1982): water is one of the
location factors in urban and rural planning, a particularly
relevant factor in the developing countries, whe;e

scarcity of capital does not permit transportation of
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water from distant sources. Prost (1986) has vividly

e?p§Z§lze%ME importance of rural water supply when he
sald that drinking water supplies and sewage systems
are prefequisites for better health. There can be no
lasting improvement in health situation unless people
have enough decent water within easy reach. From this,
it is pertinent that investiment on rural water sﬁpply
will help to improve the living standard and welfare
of the rural people and also stimulate’the growth of other
rural development pfojects« According to Kaul and
Mathiason (1982), since water supply systems may affect,
positively or negatively, the development process ip/
vérious sectors of the village economy and society;
it has sometimes been argued that although water by
i%self is unlikely to have a significant developmental

effédtg its absence will prevent, or at least greatly

" hinder development.

According to Saunders and Wargord (1976)g a water

supply system is both a consumption and an investment
good. It is a consumption good in that people begin

using it immediately upon its completion, It is an

investment good in that it is part of the local infrastruc=

ture and can indirectly generate additional, future
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economic activity by attracting and assisting iocal
commefce and village industry., The improved health of
local human resources in turn can improve production.
From these statements, it is clear that water occupies
a central web in any community developmen® process. Apart
from this? water is a constituent of body elements and
helps in metabolism., This commodity therefore cannot be
replaced by any other substance. Becguse of this, it
is of high demand by man, and in fact,_ the demand is
perfectly inelastic. But, unfortunately, the demand
for water always exceeds the supply in most of the
developing countries with particular reference to phé
rural areas. There is therefore water deficiency
(shortage) in relation to the demand. Many factors
héve been adduced from the literature to be responsible
f6; this deficiency in supply (Emezie, 1980; Olofin,
- 1983; and Obot, 198lL).

In this thesis, it is our opinion that the
causes of water shortage in the area of study lie within

the variables listed below:

1, Few streams within the area

2., pollution of water sources,mainly streams and ponds.,

3. ©Shortage of water as a result of seasonality of
rainfall, slope and geological differences, and low
water table,
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11,
12,

13.

15,

16.

17.

18,
19.
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Long distance to the streams, ponds and standpipes.
Damages to standpipes/pipes during road construce
tion/road grading.

lack of

!L;governmental support.

Insufficient functional standpipes in the areas
having pipeborne water,

Lack/insufficient pipes to extend the distribution
system,

Careless attitude of the people in handling the
public standpipes.

Water leakage from pipes.

Insufficient boreholes.

The drying of village wells

Inadequate fuelling and repairs of pumping plants,

Misappropriation of community funds for water projects.
Lack of any form of pipeborne water in some

villages.

Lack of co=-operation from members of the water

Board to listen to water complaints from members of
the public.

Infrequent running of the taps (both public and
private).

'Lack of personal/village storage tanks.

Political differences in the area,
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The variables incorporate geo-physical, socio-
economiic and political factors and are a fair reflection
of the factors responsible for water shortage in the
rural areas of the country. Eventhough some of these
hypothesized variables may seem the same at first glance,
there are subtle differences between them., For
instance, variables 1,3, and 12 may look alike., 1In
actual fact in the area, seasonality of rainfall, slope
and'geological differences, and low water table, do not
differ much as to warrant the occurence of streams in
one area and the occuremnce of ponds in another area or
even the non-existence of any water source at all. For
instance, Unmuogu and Umuosu villages of Nsulu ﬁ
community have the same type of slope and geology, and
tﬁe water depths*?é&iﬁ;ZB meters and 1,2 meters below
seéle?el respectively. Yet, Umuogu with water table
depth of 23 meters has ponds while umuosu with the
water table at L2 meters has streams and spring as well
as a pond. One would have expected the reverse to be
the case. In the case of variables 3 and 12, one may
say that the drying of the wells is related to the
seasonality of rainfall, geology and the depth to the

water table. But here, we discover that other factors
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like engineering inefficiency, where the wells are
sﬂalléwly dug without reaching the permanent water table
aquifer and the careless attitude of the people in
throwing stones into the wells may lead to the wells
drying up. In the case of variables 1 and li , one may
argue that the location of human settlement is a function
of the availability of water sources. Yes, but there
are other factors such as the availability of enough
space and cultivable land as was well Poted by Basden
(1938) when he remarked that in Igboland, the land,
"Ani®, is ranked as a god. Here then, the availability
of water fails to be the major locational factor, /'/
rather it is available landspace (for settlement aﬁd
agriculture), which may be very far from the water
s§urce. Also, variables 11 (insufficient boreholes)
aﬁa 15 (lack of pipeborne water in some areas) may
- seem the same. But here, the existence of a borehole
does not mean that the water is piped and there are
some areas that have boreholes and yet, they suffer
from shortage of pipeborne water. In the case of
variables 13 (inadequate fuelling and repairs of
pumping plants) and 17 (infrequent running of the taps),

there are times when the pumping plants are in order

and well fuelled, yet, the taps do not run as a result
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of water rationing or administrative inefficiency
on the part of the workers of the Water Board. .

It is our belief that these hypothesized variables
which are subject to and amenable to quantitative
analysis will adequately address the major causes of
water deficiency in the area, We also believe that water
deficiency in the area varies spatially.

Water is a demand that is constantly increasing
as personal standards of living and economic development
' of a country increases. This has beenonoted by Shipman
(1967); Bishop and Bartell (1975); and Biswas (1981);
in their study of developing countries. One of the .~
welfare services lacking in the rural areas is watéf
supply. Thus, different steps and approaches have been
made to solve the problem of rural water supply in the
pl%nning programmes of different governments especially
"the developing countries,

In a region considering the implementation of a
rural water program, one of the important questions to
be examined early in the planning stage is which areas
or villages, should receive priority. The question is
ndiscussed under the heading of cost; economies of scale,

growth - point strategies, income redistribution, "worst-

first® strategies, financial viability and community
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enthusiasm. All these criteria are frequently used by

countfies to choose towns or villages to receive water.

first (Saunders and Warford, 1976). Growth-point

strategy involves the creation of points or centres of

rapid economic growth in the rural areas. These areas

could have reasonable transportation access to the surround-

ing areas and, preferably, having natural or marketing

advantages that have brought about generally higher

levels of economic activity. In income redistribution,

especially where subsidization of village schemes is

involved, investment in rural areas might result in a

high to low income redistribution, because rural

pbpulations are generally poorer than urban populations.
Methods currently used by countries for selecting

aﬁgas which should have a high pricrity for water

sé;vices are somewhat diverse, and are generally not

well defined. An exception is the well defined system

of village selection used in Thailand, a country in

which a “worst-first" strategy has been pursued. There,

villages are ranked according to their neéd for water and

those villages with "very extreme need® or "extreme need%

are given the highest priority (Saunders and Warford, 1976).

In countries with a viable rural water supply program,

however,'égiiﬁseems to be built-in bias in the system
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of selection which, for several reasons, works against
the'veri poorest villages and areas. In most Latin American
and several Aslan countries, villages must contribute some
portion of the cost of the construction of the system,

a contribution to be made in terms of money, labour or

both. Many times, the required local contribution is

- more than can be feasibly given through labour and local
materials so ﬁhat at least some monetary contribution

is necessary. Villages too poor or to bgckward to raise

the required local contribution are therefore usually

unable to participate in the water supply programme.
! In countries where the criteria for selecting .
villages for participation in rural water supply
programmes are lcosely defined, those villages that
agitate, petition and frequently demand assistance
are.%hoée that receive the systems first. And those
villages first to recognise the value of potable water
system, and to be the most effective agitators for
water supply systems, are generally populated

by relatively better educated\and higher income people,
Here again, it is not the poorest rural areas which

receive the first systems. Examples are found in Peru

(Saunders and Warford, 1976).



L6 -

The Inter-American Development Bank (IDB) and the
Pan A&erican Health Organisation (PAHO) have discussed.
a formula for choosing which villages in a country or
region be supplied with water first. One version of
the formula developed by the PAHO and used experimentally
by the IDB is as follows:

I = 100, P 8 ToK =cmmmmeme (1)
¢ e A

where I is the index of project selection priority;
P/C-A is the inverée of the-cost per capita of the
system (excluding distribution network cost); P is the
design population; C is total cost, A is the countefﬁart
contribution supplied by the community; r is the index
of physical availability of water; while k is the
i%dex_of the concentration of houses in the community.
»Tﬁis‘index (I) tends to assign a higher priority to
villages which require the lowest per capita investment by
the national water agency. The result would be \
consistent with a strategy of maximising the number
of villages served (Saunders and Warford, 1976).

The plans for public water supplies in Nigeria
have been based on projected increase in the total
population (Akintola and Areola, 1980), and although

financial allocations to these plans in Nigeria have
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also increased over the years, in real terms, the percentages
of the total expenditure allocated to water supplies have

been decreasing (Table 2).

TABLE 2: Financial allocation to water supply in the
National Development Plans of Nigeria (Ayoade
and Oyebande, 1983).

Period Capital expenditure on Percentage of
water (million Naira total capital
expenditure
1946-1955 17.125 | 15.1
1955-1960 35,000 7.7
1962-1968 54.000 .0 )
19701975 105,400 5.0
1975-1980 930,400 2,8

lLDespite the large amount of money allocated and

spené éh water supply provision inadequacy of public water
supply still prevails in Nigeria. Although about ¥518.5
million was spent by all the state governments on water
supply proJjects during the Third Plan period, representing
148.7 percent (%) of the total plan allocation for the
sub-sector (social sector), water supply problems still
persist in the rural areas. This can be seen in Table 3

showing the water supply coverage for fifteen states in

1978,
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From Table 3, it can be seen that inadequacy of
pubiic Qater supply still persist in Nigerian rural areas,
with only 18% of the rural areas served with water. This
leaves a lag of 82% of rural areas of Nigeria with
public water supply. Also, an insignificant value of
2% of the rural areas of the fifteen states of Nigeria
have pipeborne water, Generally, only 16 million people
representing 27% in the 1 states (with 60 million
people) were served with piped water supply. This is
very small indeed.

It is because of the inadequacy of water supply and
considering its important role to the health, well-
béihg and general quality of life of citizens in human
settlements, that the Federal Government of Nigeria
incﬁgased its allocation on water supply in the Fq@é@ﬁ
Plan{péfiéd (Table L).

. The total provisions in the plan by all Governments
for this sector is N3,116 billion as shown in Table L,
The Federal Government's direct contribution in the area

of water supply during the plan period will take two main

forms:

1. The exploitation of underground water resources under
which the Federal Ministry of Water Resources would
drill 1500 boreholes all over the country, at an

estimated total cost of ®¥104 million.
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TABLE 3: Coverage of water supply in fifteen states in
. /8 (Federal Republic of Nigeria, 1987)

Area Total No.of Urban Rural Rural{pop.iser-
. _ = Pop, centres{ % % % {ved by
1000 km?| (milli« | (yrpan)| served| served!| serv-|piped
on ed bylwater
piped|(million)
water
\nsmbra 17 5.69 32 37 S 9 1,0
3orno 117 53 18 70 0 - 0.5
3enue L3 3.53 | 8 80 88 - 0,2
“I'0SS ° '
River 28 5,08 19 85 8 5 1.7.
rongola 100 3,50 17 31 2 = 0,2
[mo 12 5.00 | 9 100 20 1 0,7
(aduna 70 6,40 22 31 13 L 1 0.7
{ano L3 8.36 20 n.a n.a n.a n.a
(wara 15l 2,70 21 85 13 2 0.8
.agos | 13k 4.53 Iy ol I = 202
)yo .' 22 7 .60 2l 79 n.a n.a 6,0
)gun 116 2.60 10 100 1 10 0.8
>lateau 53 2,19 19 83 0.0 o 0.6
livers 28 2,02 13 66 35 1 0,3
Sokoto 3 6.55 16 100 39 - 0,9
Total 68,13 239 68 18 2 | 16,0

Note: n.a., = Not available.
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'2, .The design and construction of five storage reservoirs
per state, at an estimated total cost of #35 million.
These two projects are designed to supplement the effort
of the State Governments especially in rural areas ‘
(Federal Republic of Nigeria, 1981).

The State Governments! water supply programmes are to
bring immediate relief to many areas of the states which had
been without adequate water for a long time. To this effect,
the drilling of many boreholes has been undertaken by many
states particularly those in the north. Also, states like
Ogun, Oyo, Ondo, have adopted a strategy of constructi?g
earth dams todﬁ%@@éreservoirs from which a host of viilages
around could be served with pipeborne water. The total
est}mated expenditure by all state Governments for the
plaﬁ period (1981-1985) is N2.805 billion. The Local
Govérnﬁents will be expected to make modest but useful
contribution to water supply in their various areas. The
projects they will undertake consisf mainly of boreholes
drilling in villages that are distant from the existing
pipelines. The total estimated invesfment by lewvel of
Governments for the plan (1981-1985) period is ¥311.824
million.

From the above analysis of the different allocations

made by the Federal Government in her different development
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plans, it can be seen that the allocations are constantly
increasing. That the problem of rural water supply in
Nigeria stllj.perSlStSdesplte all these huge plan allocations
makes one to doubt whether these plan allocations are really
implemented. Nevertheless, the problem of rural water

supply is a challenge that must be tackled since the rural

people constitute a major part (over 75%) of the general

. polity of the people of Nigeria. These rural peoples are

also the nucleus of the agricultural production of the
country. Why then do the rural areas not have potable

water and other basic social amenities (at least half) like
their counterﬁarts in the urban areas. The rural peqpie

are hardworking, productive, obedient) and pay their

tax?s despite their low income., They also provide for them-
selfps the basic social amenities such as electricity, health
caréﬁcéntres, schools and pipeborne Water through village/
community effort. This, not only marginalises their already
scanty income but leaves the rural man in a state of
perpetual poverty and hunger.

Watér should be provided to the rural areas free to
Justify their large numbers and to Justify the.taxes they
pay since they lack virtually most of the basié social
amenities., The rural people should be brought into the

system by providing the essential basic amenities free
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TABLE Li: Summary of allocation for the water supply
* sector, 1981=1985 (Federal Republic of Nigeria,

19871
StaEe Local quto, Topal.Naira
State iiggéétion Allocation (million

Anambra 126,728 52,000 178,728
‘Bauchi 123,231 20,000 14.3.231
Bendel 260,585 30,000 290,588
Benue 60.000 10,007 70,007
Borno 150,000 28,523 - 178,523
Cross ,

< | River 102,300 33,500 135,800
Gongola 8ly.590 9.580 9,170
Imo 120,000 21.000 141,000,
Kaduna 217.850 10,090 227,940
Kano 180,000 1455 194455
Kwara 10k, 000 5.105 109,105
Lagos 453 790 0,040 453.830
Niger 9,700 14,340 109.040
Ogun 102,631 1,637 101,268
Ondo 139,090 1.830 140.920
Oyo 161,871 2.587 167,458
Plateau 143,160 48.330 191.490
Rivers 71,700 8.800 80.500
Sokoto 105,800 - 105,800
Total all ‘
States 2,805,026 311.824 3,116.850
# Federal - = -
Grand Total 2,805,026| 311.824 3,116,850

* Federal Government contribution is taken care of under

water Resources sub-sector of the agricultural sector.
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(or at lgast the rural people contributing a small percen-
. tage of fhe total cost) of the charge. We take the view .
that since the urbanites do not pay directly for their tarred
roads, hospitals, electricity, schools, and pipeborne |
water, all lacking in most rural areas, rufal water should
be equitable to tarred roads or electricity, provided in
'urban areas, This is because it is when the people have
,‘clean and constant water supply that they can have the
strength and time to pursue other economig¢ activities. This
is a challenge to the '‘Directorate of Foods, Roads and
Rural Infrastructure (DFRRI)' established by the Federal
vaernment of Nigeria in 1986. This Directorate is chaéged
with, among others, to mount a virile programme of
development monitoring and performance\evaluation, and to
undeﬁyake the construction of about 60,000 kilometres of
rural feeder roads. '

Isiala~-Ngwa suffers from acute water shortage which
has persisted over time despite the numerous attempts by
the people to salvage the situation. It is therefore our
opinion that since this water problem in the area remains
unsolved fgr decades, whatever water development strategy
adopted orzzxisting in the area is inadequate and there-
fore ineffective, and not in tgne with the public water

needs of the people. In this thesis, it is our basic
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assumption that the problem of rural water supply in Isiala-
- Ngwa can be minimised if not fully corrected by the adoption

of the following facets of water development strategies.

Thus

1. Provision and maintenance of boreholes and pipeborne
water. This can be in form of the provision of mono-
hand pumps in some selected villages having acute water

problem,

2. The construction of deep village well;.

. 3, Pumping water from stréams to serve areas with its

i catchment area, 7

ly. Building of large central storage tanks.

5. Increase in the numbers of public standpipes and
repairing those that are non-functional.

6. éfotection of watef sources against water pollution.

7. Grading the access roads leading to streams, springs
and ponds{;and providing adequate drainage on the side of

8. Pf%%%sg%égbf water tankers by the state/local governments
to serve villages that face acute water problem,

9. Provision and proper maintenance and fuelling of
pumping plants by the water Board to facilitate

constant supply of water.
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1.6 Research Methodology:

s

In carrying out this research, questionnaires were

designed and utilized (Appendix A). A questionnaire survey .
of 6lly households in Isiala-Ngwa was conducted from July
to November, 1987,

4 For the survey, Isiala-Ngwa was divided into the 13
major communities discussed in section 1.3.l (Fig.L).
VRandom samples of the people in churches, schools, market
places and residential areas were served the qﬁestionnaires°
The respondents sampled outside their places of residence
‘indicated the part of the community where they reside.
W;th this information, it was possible to separafe the//
questionnaires into the 13 communities based on the addresses,
However, some people did not respond to the questionnaires.
Thisk?ay either be due to some;}personal Teasons or because
they did‘not understand the necessity for filling out the
questionnaires. Because of this, it was impossible to
recover the anticipated 6ll; household questionnaires and
on the whole, 501 households responded. A household in this
case is defined as a married person with a family or an
unmarried person of at least 20 years of age living alone
and catering for himself/herself.

The distribution of the 501 sampled households among
the 13 communities is presented in Table 5. The 501 sampled

households represents a total sampled population of L ,309
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for the whole area. We used the mean number of persons per
househoid in each community to find the total sampled
population for each community. This is done by multiplying
the number of sampled households by the mean number of
persons per household as shown in Table 5. This is because
we are dealing with households and not individuals.

As shown in Table 5, when the total sampled population
of 1},309 people i® compared with the 1987 projected
population of 310,245 to find the percentage of sampled
population, we got a mean of 2,15% (column 6). Eventhough
this percentage looks small, it is acceptable considering
%he nature of our research. This is because the respoﬁ«
dents from a particular village/community will almost
give the same or similar answers to a particular water
prOGQemf Therefore, there is no need for unnecessary
dupficétions since we are interested in knowing the water
supply situation in many villages/communities. As a result
of these reasons, we accept the sampled population as
been representative of the entire rural area under study.,

Data were collected concerning the sources of water
in the area, the estimated distance travelled in search
of water and the time spent, the quantity of water supplied
and used, the estimated quantity demanded, the deficiency
in supply and the causes of such deficiency. Respondents

estimated the amount of water demanded and consumed by
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TABLE 5: Number of households sampled in the different
¢+ communities and their 1987 projectd population
No., of sam-| Mean No. Total Pop. % of ;
Communities pled house~| of Persons Pop. of the| Sampled
holds per house; sampled area POD.
hold (1987)

Amaise 32 8 256 5,049 5.0
Amgise=-
Ahaba 26 9 234 8,099 3,0
Mbutu 35 S 315 25,929 1,0
Ngwaobi 29 9 261 1 5,966 4.0
Ngwaukwu 1,8 9 132 29,589 2.0
Nsulu 66 8 528 | 80,059 1.0
Ntigha 29 ) 261 29,843 1.0
Nvosi 56 9 5oL | 46,209 | 10
Okporo-Ahaba L2 8 336 11,242 3,0
Omoba 23 8 18l 17,931 1.0
Ovungwu L3 9 387 17,966 2,0
Ovuokwu-, 35 9 315 15,080 2.0
Umuoha 37 8 295 17,565 2,0
Total 501 9 1,309 310,245 2.15
their households in units of standard buckets (Standard
rganisation of Nigeria, size 30) of water per day. These

yucket units were then converted to litres by the researcher.

A\ standard bucket of size 30 has a capacity of 12 litres.

Data were also collected on the problems associated with water

shortage, the effects on the people and the suggestions made
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by them to solve these problems, and possible measures
. already %aken to combat the problem of water supply in the .
area. : ' ' ;
For the guestionnaire survey, the family was the basicl
unit of inquiry. The head of the household or spouse (or
the person who is incharge of the household activities) was
'always the respondent., Eventhough we made attempts to
explain to the respondents what the research was intended
to achieve, there are some individual subjectivities since
some of the information was estimated. The subjective
components of the guestionnaire are thus representative of
éhe individual's response while the overall total infgfﬁation
obtained is representative of the househdld, and so in a
sense may be regarded as objective. Therefore, the
quesﬁionnaire response is a samﬁle of households and not
individuals.

" Also used were interview schedules (Appendix B) answered
by the Zonal Leader, Imo State Water Board, Isiala-Ngwa zone.
The general activities of the Water Board were thus got
from the Zonal Leader. Maps showing the distribution net-

works and other vital documents necessary for the work were

also provided by the Board.
Other information and data for analysis were obtained

from fieldwork and official records both published and

unpublished sources. The fieldwork involved both oral
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interviews and field observatione Oral interviews were used

the answers got from the questionnaires. The
to complement o

oral interviews were used to find the '/ people use thelr
household water, who fetches the water, and to estimate the
time spent in water fetching, in order to find the proportion
of time spent for other productive activities in a day.

Field observations were used to check/visualize the answers
extrapolated from the questionnaires on the distances travelled
by people from a village to the water source as well as the

time spent in fetching water from the water source. The rep-

resentativeness of the locations of public standpipes in the . :
)

areas where they occur were also observed. We also took an

inventory of the public standpipes (both functional and non-
functional) in the area (Appendix C).
!

The major techniques of analysis include the homogenization
|

of the data. After the homogenization, patterns and relationships

were deduced with the use of totals, means, standard deviations,
i

percentlages, pie charts, bar graphs and maps, as the major

analytical tool. Principal components analysis (PCA) is used

to collapse the variables into significant components explaining
the underlying dimensions of the water deficiency in the area.
All the statistical analysis for the PCA are performed with the

ald of the statistical package for the social sciences (SPSS)

(Nie, Hull, Jenkins, Steinbrenner and Bent, 1975).
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programme run on the University of Nigeria's I.B.M. [;361/L
- computer (Appendix D). Minor computations are carried out

on a National Panasonic 8,31 electronic calculator.

17 Thesis Plan:

The study is divided into six chapters. It is planned
in such a way as to display a seqguential progression of
thought and development from the introduction to the final
- conclusion.

The first chapter is devoted to the introduction which
1s subdivided into six sections. The first section deals
with the statement of the problem. Here, the problems Fhat
motivated this research are advanced, while the aims wé
hope to achieve in this work are spelt out in section two.
The third section deals with the study area as it relates to
the éubject matter and is subdivided into growth and
deveibpment, climate, relief and drainage, pattern of
settlement/residential structure, and the economy of the
area, The remaining sections in this chapter deals with .
1itérature review, theoretical‘framework and research
methodology.

Chapter two follows suit with an assessment of water
demand in Isiala-Ngwa. First, attention is directed to the
understanding of demand for water in rural areas of the
developed and developing countries. The relationship

between water demand and water consumption are discussed.
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The demaﬁd for water in Isiala-Ngwa is divided into the
"domeétic and the non-domestic components. Also, the consump-
tion of water is divided into the domestic and the non=-
domestic components. The total household water. demand and
consumption are found for the area and compared with the
Federal Government of Nigeria“s standard minimum of 115
litres per capita per day. Tables, pie charts and bar
graphs are used to deduce patterns‘and relationships.

‘ Chapter three deals with the sourcesﬂof water supply
in Isiala-Ngwa. The scurces of water supply in the area is
“divided into three, namely public, from wate? works;

- p}ivate, from wells, private boreholes, streams, spriqgé,
ponds and raincatch; and commercial, from the water vendors.
The sources of water supply as well as their methods of
‘distribution are treated. Lastly in this chapter, a
summé;y'bf the pattern of sources of water supplies in the
aréa is made.

The analysis of the deficiency of water supply follows
in chapter four. This chapter starts by enumerating the
spatial representation of the available water sources in
the area. This is a form of water inventory. The deficiency
of supply relative to demand is also treated. The factors

responsible for water deficiency in the area are examined.

The multivariate statistical technique used to find the
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factors responsible for water deficiency-principal compon-
ents analysis - is explained here. Results of its application
are equally analysed here during which definite conclusions;
are reached. The eff cts of water deficiency and their
implications for the development of the area are also
examined. A spatial delineation of zones of relative
deficiency (priority zones) of water supply in the area are
also devglopedo

| Chapt%r five concerns the strategies for meeting the
water needs of the area. In this chapter, the existing

- strategies for water development in the area are analysed.
The suitabii;ty or otherwise, of these existing water‘,/
developmenf_strategies are evaluated., The need for i:;
alternative strategies for water development are advanced.
The égse studies of the water development strategies
adoptéd‘in other developing countries with similar water
resource pfoblems are also examined. This is followed

by the analysis of alternative strategies for water develop=-
ment in Isiala-Ngwa. Some suggested new water development
strategies for Isiala-Ngwa are also put forward together with
the most desirable locations of water development sites

in the area.

The wvarious results obtained from our analysis are

summarized in chapter six which is our last chapter.
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Summaries of the major findings and recommendations are
_made; The conclusion of the work follows immediately
‘after the nine recommendations. The problems encountered

by this researcher in the process of this work are

also contained here.
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CHAPTER 2

/

ASSESSMENT OF WATER DEMAND IN ISIALA—NGWA

2.7, The Demand for water in Rural Areas:

The demand for water in rural areas is related to the
level of development of the country in which the rural areas
are situated. Because countries are of different levels of
|econ0mic development, the demand for water in the rural
s areas will differ for developed and developing countries.

The demand for water in the rural areas of the developed
countries is high, with the domestic components almost
gimilar to their urban areas. In Western Europe, it varies
ﬁetween 100 and 250 litres per person per day, while tﬁ;
higher official forecasts,; such as that for Southern
Engl?nd (Water Resources Board, 1966; Rees, 1973) predict
300 %itres per day for 1980 and 360 litres for 2000A.D.
Curréhﬂ domestic use in the U.S.A. already averages some
400 litres per day and official forecasts predict 660 litres
per day by 1980 and 1000 litres per day by 2000 A.D, (U8
Senate committee, 1960; Kuiper, 1965; and Murray and
Reeves, 1972).

In the developing countries, the demand for rural
water is very low and the domestic component differs

markedly from their urban areas. The volume of water used

in the developing countries ranges from a daily mean
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consumpt%pn per person of a little over one litre to about
-25 litres for rural areas with tap connections or standpipes
(White et al, 1972; Feachem, 1973), For village dwellers !
who use public standpipes, the consumption is about 10-

50 litres per person per day, and 15-90 litres for those
with only a single tap in the household (Teller, 1963
Feachem, 1973; Frankel and Shouvanavirakul, 1973; Roure,
- 1973; and White,; 1977). An investigation carried out by
Cembrowicz (1982) in rural Togo showed that consumption
from standpipes, under certain conditions, could be as

h}gh as 50-60 litres per person per day.

| The demand for water for different uses and for
different units of the population is varied, so also are
the ?ates of consumption by these strata of use and units
of tﬁﬁ population. This demand depends on a number of
factors such as the distribution system of the public
water supply network; the accessibility and distance of the
water source to the households; the number of persons in

a household; the number of domestic animals kept and the
type of crops grown especially by irrigation, the number

of shops, hotels, schools, and hospitals in the rural
areas; and the size and climate of the rural areas

(Kuiper, 1965; Gin, Corey and Middlebrooks, 1966; Donaldson,
1972; Feachem, 1977; and Katzman, 1977).
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The terms water demand and water consumption have been

_used/intérchangeably by several workers (Frankel and _
Shouvanavirakul, 1973; Rees, 1973; Katzman, 19775 Akintola
and Areola, 1980; Obeng, 1980; and Hanke and DeMare, 1982)0}
This is because the consumption of water»in any geographical
area determines the demand and in most cases, the factors
'that affect water demand also affect the consumption pattern.
This may Justify their interchangeable use. However, the
major difference between demand and consupption is that,
water consumption is usuaily less than the demand. Because
- of this, most workers (Frankel and Shouvanavirakul, 1973;
ﬁees, 1973; Katzman, 1977; and Hanke and DeMare,‘19822/ﬁave
used present water consumption patters to predict and
forecast future water demands for domestic and other uses.,
Howeier, in this work, water demand is taken to mean the
antié&paiea amount of water required by the rural peoplé
for their domestic and non-domestic activities. While

consumption is the actual amount of water fetched and

consumed by the people,

2.2 Domestic Water demand in Isials-Ngwa:

' The mean household domestic water demand for the
various household activities for Isiala-Ngwa obtained from

the questionnaire samples was found to be 199 litres per
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household per day (lpd). While the mean daily domestic per
capita démand of water was found to be 23 litres per person
per day (1pd) with a standard deviation of 2lpd. The res-
pondents estimated their household domestic water demand in
standard buckets (standard organisation of Nigeria (SON) size
30). Since one standard bucket (SON size 30) had a capacity
of 12 litres, we then converted the number of buckets demanded

to litres as presented in Table 6.

TABLE 6: The Mean household domestic water demand in

Isiala=Ngwa
Mean demand per »
"Communities household (litres) Mean demapnd per”
person (litres)
Amaise 192 2l
Amaise-Ahaba 186 21
Mbutu 180 20
Ngwaobi 188 51
Ngwaukwu 210 23
Nsulu 215 27
Ntigha 188 21
Nvosi 202 22
Okporo-Ahaba 198 25
Omoba 218 27
Ovungwu 213 2l
Ovuokwu 212 2l
Unuoha 18l 23
Mean 199 23
Standard deviation 113 2
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From Table 6, the mean domestic water\demand for
Omoba waé seen to be the highest with 218 litres per house-
hold per day (1Pd), while that of Mbutu with a mean per |
household water demand of 190%ié§)is the least. From here,:
the range of the mean domestic water demand for Isiala-Ngwa
is 38 litres, while the standard deviation is 13 1lhd. As
can be seen from Table 6, it does appear as if the mean
domestic demand per household is similar from one community
" to another. The reason for this is that the people of
Isiala-Ngwa have one culture and traditic;;p and therefore
have similar habits and similar water needs for their
domestic activities., .

" We obtained figures of the mean daily domestic pér
capita water demand to the nearest litre in each community
in Isiala-Ngwa (third column of Table 6), by dividing
the ééan demand per household by the mean number of persons
per household. From this column, Nsulu and Omoba have the
highest relative mean daily domestic per capita water
demand with 27 lpd each, while Mbutu has the lowest with
201lpd. From Table 6, it can be seen that the per capita
water demand is generally low in all the communities.

This trend can be explained by the inherent problem of
water supply shortages in the area which has tended to
lower the gquantity of water demanded by the people. This

is because, the people believe ;that there is little or no
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need to demand much water for domestic activities since

" there are water supply shortages.

2.2.,17 The domestic water consumption pattern:

In most rural areas with particular reference to Isialaw-

Ngwa, the amount of domestic water consumed per household
per day corresponds with the total amount of water fetched
for that déy by the members of the household for domestic
‘purposes. In otherwords, the amount of water consumed in
the area is a correlate of the amount of water actualiy
- fetched in the household per day. This phenomenon is due
tb lack of adequate water storage'facilities and the %Qﬁg
distance to the water sources, so people fetch the amount
they‘will consumé per day,

i?he mean houséhold domestic water consumption for the
varidhs'ﬁoﬁsehold activities for Isiala;Ngwa obtained from
thé questionnaire samples was found to be 80 litres. The
mean consumption per household is found by dividing the
actual mean amount of water consumed in a household in .
each sampled village by the member of villages sampled
in each community. As discussed in section 2.2, the people
also estimated their domestic water consumption in standard
buckets (SON, size 30) and we converted the number of

buckets of water consumed to litres as presented in Table 7.
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TABLE 73 The mean daily domestic household water consump-
' tion pattern in Isiala~Ngwa
tean o, | liean coneump: | Mean consumption
s of persons ' : - :
Communities in g house Pold (1itres) (litres)
hold

Amaise 8 85 11
Anmaise-~ '

Ahaba 9 62 7

Mbutu 9 92 10
Ngwaobi 9 Th 8
Ngwaukwu 9 77 9

Nsulu 8 110 10

Ntigha 9 96 11

‘Nvosi 9 95 11
Okporo-

Ahaba 8 65 8

Omoba 8 86 11
Ovungwu 9 70 8
Ovuokwu 9 68 8

Umuoha 8 63 8

Mean 9 (a) 80 10
Standard

devation 1 15 2
Note: (a) mean number of persons in a household is found

the number of villages sampled in

by dividing the average number (No.) of people
in a household in each sampled village by

each community.
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'From Table 7, the mean per household water consumption
- for Nsulﬁ (110 1litres), Ntigha (96 litres) and Nvosi (95 .
litres) are the highest, while Amaise-Ahaba (62 litres),
Umuoha (63 litres), and Okporo=Ahaba (65 litres) are the
lowest.,

By dividing the mean consumption per household by the
mean number of persons per household, we obtain figures
~0of the mean daily domestic per capita consumption of water
te the nearest litre in each community in.Isiala-Ngwa
(fourth column of Table 7). From this column, it can be
seen that the mean daily domestic per capita consumption
;f water is generally very low in all the communities,f/
The highest consumption (even though very low comparatively)
is 14 litres per person per day (1pd) in Nsulu, other areas
withésimilar per capita consumption are Ntigha, Nvosi and
Omoba with 111pd each. The smallest mean daily domestic
per capita consumption of 7 1lpd is recorded in Amaise-
Ahaba, These areas with relatively high mean per capita
consumption correspond with the areas having or lying near
surface streams/springs except Omoba. In the case of
Omoba community, the relatively high mean per capita
consumption is due to the influence of Omoba urban centre,

which is more regularly supplied with water from the public

supply than in most other areas. So most people from
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nearby villages in Omoba community come to Omoba urban
“centre to fetch water as well as produce consumption goods
to sell to people in the Omoba railway station, schools, i
hospitals, and to other businessmen. This accounts for the
relatively high mean per capita consumption of 11 1pd.

On the other hand, Amaise-~Ahaba with the least mean per
capita consumption of 7 lpd, do not have any form of surface
‘water as well as functional standpipes. These discrepances
in the mean per capita consumption of water 'in the area
result to the high range of 7 1lpd (that is, highest 1pd
~m,inus the lowest) with a standard deviation of 2 1pd as
shown in Table 7. From the analysis so far, the domeséic
water consumption patterns in Isiala~Ngwa Local Government

Area are therefore extremely low.

~

/ .
2.2,2 The pattern of the mean domestic water use for
different household activities.

The pattern of the mean domestic water use for the
different household activities show that the bulk of
household water is used for drinking, washing (plates/clothes),
cooking and bathing. Other less important uses include
water for fermenting cassava and for washing of tapioca.
Table 8 and Figure 5 show the pattern of the mean domestic

water use for the different household activities.
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From Table 8, it can be seen that water for drinking,
washing (plates/clothes), cooking and bathing (second |
column) have the highest mean percentage (%) of 6. This
is followed by water used for scrubbing (11%), water for
washing toilets (10%), water for washing cars/motor cycles/
bicycles (9%)9 and lastly water for fermenting cassava
and washing of tapioca (6%).

Figure 5 clearly depicts the consumption pattern of the
mean domestic water use for the different household activities
shown in Table 8. Water for drinking, wa;hing (plates/clbthes)9

e cooking and bathing is the highest in all the communities
while that for fermenting cassava and washing of tapiocd is
the smallest with 6%,

It can also be seen from Fig.5 that the lowest mean
percéntages of household water used for drinking, washing
(platés/éldthes), cooking and gﬁihing occur in Nsulu,

Nvosi 0

Ntighgland Omoba with 46%, 50%/and ;2% respectively. This

trendNigsgxgégined by the fact that these areas with the
eggééﬁibhoflOmoba, have surface streams/springs where people

go to wash their clothes and at times bathe before returning

home. Conversely, these @?Ef:}areas have the highest

household water used for washing cars/motor cycles/bicycles with

Nvosi(10%)
Nsulu (20%), Ntigha (17%)Zgnd Omoba (17%). Nsulu and

Omoba use the highest mean household water percentages
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The pattern of the mean domestic water use for

the different household activities in Isiala-

Ngwa (in percentages).

Drinking,{ Scrubb- Washing| Fermenting Washing

?ashing ; ing cars/ cassava/ to%}§ts
< - clothes floors bicycles washing %
communities | Sip¢eq) %) cles of tapio-

cooking’ 0 (%) ca (%?

bathing

(%)

Am&ise n 8 I I 10
Amaise- °
Ahaba 73 9 3 5 10
Méutu 65 13 8 6 8
Ngwaobi 69 13 6 6 6
N gwaukwu 69 11 5 6 9
Nsulu NS 15 20 6 13
Ntigha ° S0 13 17 8 12
Nvosi . 51 18 10 12 9
Okporo;
Ahaba 67 10 8 3 12
Omoba L2 8 17 7 26
Ovungwu 73 7 5 6 9
Ovuckwu 77 8 i 6 5
Umuoha 75 9 L 7
Mean N 11 9 6 10
Standard
deviation 12 13 6 2 5
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for waghing/flushing of toilets, with 13% and 26% respectively.
This p@ttern is also explained by the fact that these two
communities have urban centres at Nbawsi (Nsulu Community)
and Omoba (Omoba community) with modern water systems. They
thus cbnsume much more water in washing and flushing their
toileﬂé compared with other communities that mainly make

use oﬁ pit latrines. The generally low percentages of

water Psed in fermenting cassava and washiﬂg of tapiocca

- are d%e to the fact that people have started to move

away ﬁfom eating fofoo (“Akpo") to eating garri. Also

at times people carry their cassava to the streams (where

they e%ists) to ferment, Also many people do not engage
f

in prébaring tapioca due to the large amount of time
involved. This also helps to account for the relatively

small standard deviation of 2%, as shown in Table 8.
!

|
2.3 Non-domestic water demand in Isiala-Ngwa:

This includes all the water utilized in the household
for p$rposes outside those of general sanitation, drinking
and oéher domestic purposes outlined in section %.2.%. Non-
domes%ic water demand therefore includes all_h;usehold water
used éor production (or the creation of utility goods) such
as oil palm prccessing and house building.

!

l
|
[
f
|
|
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The mean household non-domestic water demand for the
various non-domestic activities for Isiala-Ngwa obtained’
from the questionnaire samples was found to be 909 1ha.
While the mean non-domestic per capita water demand was
found to be 106 1lpd with standard deviation of 12 1lpd.

As in section 2.2, the same respondents estimated their
household non-domestic water demand in standafd buckets
(SON, size 30), Jerry cans (SON size 50) and in drums

(SON medium size). The capacities of thé water con-

- tainers were found to be 12 litres for size 30 bucket,

35 litres for size 50 Jerry can, and 110 litres for
medium size drum. With these capacities known, we théfeﬁore
did the conversion as presented in Table 9.

5 From Table 9, it can be seen that Omoba and Ovungwu
havé7the highest mean non-domestic demand with 1067 and
103ﬁxlitres per household respectively. While Amaise
has the smallest with 766 litres per household. The
range of mean non-domestic water demand in Isiala-~-Ngwa
is thus 301 litres, while the standard deviation is 107
litres per household. This high range céupled with the
high standard deviation signifies that there are marked
variations in the amount of water required for the non-

domestic activities in the different communities of .

Isiala~Ngwa,
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TABLE 9. : The mean household non-domestic water
demand in Isiala-Ngwa

, Mean non-domestic Mean non-domes-
Communities demand per house- tic demand per
hold. (litres) person (litres)
Amaise 766 g6
Amaise~Ahaba 836 93
Mbutu 967 107
Ngwaobi 776 86
Ngwaukwu 972 _ y 108
Nsulu 81,6 106
Ntigha ‘ 891 .99
Nvosi 995 111,
Okporo-Ahaba 788 99
Omoba 1067 133
Ovungwu 1034 115
Oyuokwu 972 : 108
Umuoha L\ 90l - 113
Mean 909 106
Standard deviation 101 12

2.3:17 The non-domestic water consumption pattern:

The mean household non-domestic water consumption
for the area was found to be 275 litres per household.-
This figure clearly shows that more water is used for non-
domestic activities than the domestic househoid counter-

parts discussed in section 2.2.1. The per capita
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non-domestic water consumption obtained as discussed in
section#2°2°1, was also found to be 32 1pd. As discussed
in section 2.3, the people estimated their household non- :
domestic water consumption in standard buckets (Son size |
30), jerry cans (SON size 50) and drums (SON medium size),
and we converted the number of water containers consumed
to litres as presented in Table 10,

From Table 10, Omoba and Nsulu have the highest
non-domestic water consumption with 30 Jitres and 395
litres per household respectively. While Okporo-Ahaba
and Amaise-Ahaba have the smallest with 175 litres and
'HSO litres per household respectively. The range ofxﬁ/
meah non-domestic water consumption in Isiala-Ngwa was
found to be 255 litres, while the standard deviation is
86 i}tres per household. This high range suggests the
amodnt‘§f>variation in non-domestic water using activities.
This trend is explained by the fact that Omoba and Nsulu
communities have two urban centres at Omoba and Nbawsi
respectively, and people in and around these urban centres
usé large amounts of water in building construction.

While Okporo-Ahaba and (Amaise-Ahaba are dominated by old

traditional thatched houses that require lesser amounts

of water,' Most of the non-domestic water are used for
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TABLE 10: The mean household non-domestic water
' consumption pattern in Isiala-Ngwa

Communities | DSV consumbion | Mean comsumpiion o)
(litres)
Amaise 267 33
Amaise~-Ahabg 180 20
Mbutu 33l 37
Ngwaobi 196 20
Ngwaukwu 326 36
Nsulu 395 ” 49
Ntigha 350 39
Nvosi 280 31
Okporo~Ahaba 175 22
Omoba 1430 5h
Ovungwu 2L 8 28
Ovuokwu 215 2l
Umuoha 185 23
Méan' 275 32
 Standard
deviation 86 11

0il palm processing and palm wine mixing.

Also from Table 10 (third column), the mean per capita
non-domestic water consumption for Omoba (5l 1pd),
Nsulu (49 1pd), Ntigha (39 1lpd), Mbutu (37 1lpd), and

Ngwaukwu (36 1lpd) are the highest. While Amaise-Ahaba
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(22 1pd), and Umuoha (23 1pd) are the lowest. This gives
a range of per capita non-domestic water consumption of.
34 1lpd, with a standard deviation of 11 1pd for Isiala-
Ngwa. Generally, the per capita water consumption for non-
domestic activities is greater than those of the domestic
activities, Nevertheless, the pattern of the per capita
non-domestic water consumption for Isiala-Ngwa is still

very low comparatively. The areas with relatively high

per capita non-domestic water consumptiq% correspond with

the areas having surface streams and springs except

Pmoba. Whereas Amaise-Ahaba, Ngwaobi and Okporo»Ahabg/

with the least per capita do not have any form of sufface
water. So there is a relationship between the physical
avallability of surface water and the amount consumed for non-
doméétic activities.

2,3.2 The pattern of non-domestic water use for
different activities:

Table 11 and Fig. 6 show the percentage distribution
of household non-domestic water consumption for different
activities in the communities of Isiala~Ngwa. The
pattern shows that oil palm processing uses the highest
amount of water with 34%, closely followed by water for
building houses which has 33%. While water required for
plants has the lowest with 8%
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TABLE 17: The consumption pattern of different non-
domestic household water activities (in percentages)

Water oil Palm E Watering| Feeding| Mixing palm-

for processing| plants animals| wine ?%?
Communities | build= (%) (%) (%)

ing (%) °
Anmaise 36 29 5 1 16
Amaise~
4haba 36 35 L 10 15
Mbutu 29 37 8 12 1
Ngwaobi 33 31 5 7 2l

1 Ngwaukwu 35 39 8 6 12

Nsulu 29 29 10 18 g
Ntilgha 33 3k 16 7 10
Nvosi 31 36 5 12 16
Okporo-
Ahaba 36 35 5 10 gn
Omoba . L1 2l 9 15 11
Ovungwu; . 3l Iy 8 L 13
Ovuckwu™ 28 3L 7 5 26
Umuoha 33 39 8 7 13
Mean 33 . 3L 8 10 15
Standard '
deviation I 5 3 Iy 5

Overall, the highest percentage of non-domestic water
consumption allocated for building structures is used by

Omoba ( kt%). While that for oil palm processing is used by
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Ovungwu (L41%), and that for watering of plants is used
by Ntiéﬁa (16%). The water for feeding of animals is
used by Nsulu (18%), while that for mixing of palm wine
is used by Ovuokwu (26%). Generally, the amount of
water used for building and oil palm processing is high
in a2ll the communities. In the case of non-domestic
"water used for building, there is a range of 13% with
a standard deviation of j%. While the water used for
0il palm processing has a range of 17% wyith a standard
deviation of 5. It is only in Omoba that a small per=-
centage of water is used for oil palm processing.
iThis pattern may be due to the fact that most peopl@/{n
Ombba commilnity are immigrants who engage in one
business or the other and thus leaving oil palm processing
to%yery few people, mainly the indigenes. Ovuokwu on
thé;ofﬁer hand, has the least percentage of water used
for building structures. This may be due to the fact
that the people of the area have not fully diffused the
influence of modernisation as most of their buildings are
still dominated by the old traditional thatched buildings.

Table 11 and Fig.6 also show that the percentage of

water used for watering of plants and feeding of animals

is the least,
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The percentage range of water used for watering plants
is 11% with a standard deviation of 3%, while the rangé
of water used for feeding animals is 1% with a standard '
deviation of L%. The percentage distribution of water
used for both watering of plants and feeding of animals
is very small in all the communities. This may be due
to the fact that the people have not yet recognised the
importance of watering their plants and feeding of their
animals with adequate amount of water fh order to
increase the productivity. On the other hand, the low

, percentage may be due to the fact that the people uses
the small amount of available water for the other )

non~domestic activities such as bullding constructions

and oil palm processing.

~

/

2.1 The Total household water demand and consumption
pattern in Isiala-~-Ngwa:

2.,L.17 The total household water demand pattern:

The mean household water demand for Isiala~Ngwa
was found to be 1108 1lhd with a standard deviation of
108 1hd. The range of household water demand is 327
lhd varying from 958 1hd for Amaise to 1285 1lhd for Omoba.
This large variation signifies that different communities

in Isiala~Ngwa require different amounts of water for
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their domestic and non-domestic activities as discussed
in sections 2.2. and 2.3. The mean household water
demand was found by summing up the mean household domes- |
tic water demand and the mean household non-domestic

water demand as shown in Table 12. The mean per capita
water demand for all the communities of Isialae-Ngwa was
also found to be 129 1lpd with a standard deviation of

13 1lpd.

From Table 12 and Fig.7, the mean household water
demand for both domestic and non-domestic activities in
Omoba (1285 1hd), Ovungwu (1247 1hd), and Nvosi (1197,1hd)
are the highest. While that of Amaise (958 1hd), ’
Ngwaobi (96l 1hd), and Okporo-Ahaba (986 1hd) are the
1ee\15’to The reasons for this have been discussed in
Seéxiogg2.2 and 2,3. What is most evident from Table 12
is'fhat all the communities in Isiala~Ngwa, except
Amaise-Ahaba and Ngwaobi,have a per capita water demand

above the Federal Government of Nigeria's minimal standard

of 115 1pd.

2.4.2 The total household water consumption pattern:

The mean household water consumption for Isiala-

Ngwa was found to be 355 1lhd. There is however a great
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TABLE 12: The mean household water demand pattern
' in Isiala-Ngwa
Domes Non~domestic 1 gg;:id Per caﬁzggfé
Communities gé;and demand (litres (litres) %i?i?gs
(Litres)

Amaise 192 766 958 120
Amaise-

Ahaba 186 836 1022 11
Mbutu 180 967 1147 127
Ngwaukwu 210 972 1182 131
Ngwaobi 188 776 96, 107
Nsulu 215 846 1061 133
Ntigha 188 891 1079 120
Nvosi 202 995 1197 133
Okporo-

Ahaba 198 788 986 123
Cmoba 218 1067 1285 161
Ovungwu 213 1034 1247 139
Oviiokwu 212 972 118l 132
Umuoha 181, 90, 1088 136
Mean 199 909 1108 129
Standard 13 101 108 13
deviation

variation in the amount of water consumed in the wvarious

communities.

There is thus a range of 276 1lhd with

a -standard deviation of 98 litres.

The mean household

water consumption was found by summing up the mean household
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domestic water consumptiom and the mean household non-
domestic water consumption as discussed in sections
2,2,17 and 2.3.17. The mean per capita water consumption
for all the communities of Isiala~Ngwa was also found
to be 42 1pd., The per capita water consumption in
Isiala-Ngwa ranges from 27 lpd to 65 lpd. This gives
a range of 38 1lpd and a standard deviation of 13 1lpd as
shown in Table 13. The per capita water consumption was
calculated by dividing the mean househo}d water consump-
tion by the mean number of persons per household in the
communities of Isiala-Ngwa, and this is shown in
' Table 13.
From Table 13 and Fig.8, the mean household wafer
consumption for both domestic and non-domestic activities
in:':_Qmoba (516 1nd), Nsulu (505 1hd), Ntigha (L46 1hd)
and/ Mbﬁtﬁ (426 1hd) are the highest. While that of
Okporo-Ahaba (240 1lhd), Amaise-Ahaba (242 1hd), Umuoha
(248 1hd) and Ngwaobi (270 1hd) are the least. The
reasons for this type of pattern have been discussed in
sections 2.2.7 and 2.3.17., What is most evident from
Table 13 is that there is a relationship between the
amount of water consumed for the domestic activities

and that of the non-domestic activities. Thus, areas
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TABLE 13: The mean household water consumption pattern
: in Isiala-~Ngwa

7DomesticyNon-dome Total Per capita }
consump~| domestic|consump~{ consumption
tion consump-{tion (litres)
(1itres)| tion (litres)
(litres)
Amaise 85 261 346 L3
Amaise~
Ahaba 62 180 2,2 27
Mbutu 92 334 426 L7
Ngwaobi Th 196 270 30
Ngwaukwu 77 326 1403 L5
Nsulu 110 395 505 63
Ntigha 96 350 L6 50 '//
Nvosi 95 280 375 42
Okporo-
Ahaba 65 175 2440 30
Omoba 86 430 516 65
O%ungwu 70 21,8 318 35
Ovuokwu 68 215 285 31
Umuoha - 63 185 218 31
Mean 80 275 355 L2
Standard
deviation 15 86 98 13

with high domestic consumption also have high non-
domestic values. It is only in Omoba that the non-domestic
components far exceeded the domestic components. This can

be explained by the fact that Omoba
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has a growing urban centre and therefore requires large
amounts of water for building constructions as found in
Table 11 of section 2.3.2.

The per capita water consumption shown in Table 13
indicates that Omoba, Nsulu, Ntigha and Mbutu have the
highest per capita consumption with 65 1lpd, 63 1lpd,

50 1lpd, and L7 1lpd respectively. While Amaise-Ahaba,
Ngwaobi and Okporo-Ahaba have the least with 27 1lpd,

and 30 1lpd each,respectively. The reasons for this
pattern have been explained in sections 2.2.1 and 2.3.1,
However, these communities with relatively high per
capita water consumption also correspond with the mgré
de?eloped parts of Isiala-Ngwa. In the communities with
high per capita consumption, there are railway stations
(iﬁleawsi (Nsulu) and Omoba (Omoba)), hospitals, schools,
maﬁketé énd many building constructions that require
iarge amounts of water.

As can be seen from this analysis, what is most
evident from column 5 of Table 13 is the fact that non
of the communities consume up to the per capita quantity
of 115 1pd recommended by the Federal Government of
Nigeria for the Third National Development Plan of 1975-
1980. The mean per capita water consumption for the
area is L2 lpd. This is only some 36.5% of the

recommended minimum. The summation of this therefore,
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is,tha@ water consumption patterns in Isiala-Ngwa

Local Government Area are extremely low.
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CHAPTER 3
SOURCES OF WATER SUPPLY IN ISTALA-NGWA

Water demand in the rural areas of developed countries
is met by water works run by state organs, private com-
panies or rural cooperatives as the case may be. In the
more remote areas, these sources may be supplemented
or complemented by private supplies from boreholes or
'wells, In the developing countries however, public water
supplies to rural areas is very limited, both in amount
and areal cowerage, This is largely because states
concentrate on supplying water to the urban areas. )

Isiala~Ngwa obtains its water supplies from three
sources, namely public, from the water works operated
by the Imo State Water Board; private, from wells,
p?iyate boreholes, streams, springs, pondsland raincatch;

(Vg

and commercial, from water vendors.

3.7 Public Water Supply:

By public water supply, we mean water supplied
to the area by governmental agencies. In this case, the
supply agency is the Imo State Water Board. The Isiala-

Ngwa Zone of this Board maintains and is responsible for
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six water supply systems, namely:
(1) Ngwaukwu rural water works
(ii) Nbawsi rural water works
(iii) Mbutu rural water works
(iv) Ovungwu/Ovuokwu rural water works
(v) Eziama rural water works
(vi) Amaiyi rural water works.
Tﬁe areal coverage of these water works systems is
illustrated in Fig.9. i
These systems were fofmerly under the Imo State
: Water works, Aba zone until October 1980, when they were
carved out to form the present Isiala~Ngwa zbne of f%e
water board., According to the Zonal Leader of the Imo
.Stéte Water Board, Isiala-Ngwa zone, the cost of these
waﬁ?r.Works systems 1s estimated to be about ¥5 million,
The infrastructure involved in these water works systems
are boreholes, pumping plants, pump houses, overhead
tanks, pipelines and taps.
The Imo State Water Board has its headquarters at
Owerri (the capital of Imo State). The water board has
zonal offices in all the 21 Local Government Areas of

the state, each zonal office is headed by a zonal leader.

However, the recruitment, placement and transfer of staff
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of the zonal offices is done by the Imo State Water Board,
OQerri. Also the administrative, managerial, financial
and technical functions of the zonal water boards are
determined and controlled from the headquarters at Owerri
under the headship of the General Manager.

The Isiala-Ngwa'zone of the board is headed by the
zonal leader who oversees the general administration of the
technical and administrative officers and workers of the
zone., The Isiala-Ngwa zonal headquartfrs is at Okpuala-
Ngwa (the Local Government Area capital). The Isiala-Ngwa
zonal headquarters oversees the acfivities and performances
of the workers of the six rural water works'systems/in
the zone. The zonal headquarters is.responsible fér
general administration in the form of correspondences,
réports, requisition of materials and stores, transport
(lgrries and vans), tracing of plans, drawings and charts,
" and statistics (water consumption and other records
including finances).

For easy -administration and pe%formance of the six
water works syétems, they are divided into groups called

teams. Each group is headed by a Team Leader. The Team

Leaders are responsible to their chief officers incharge

of their water works. The Team Leaders supervise the
workers and make sure that mapped out plans are properly

executed. The chief officers send progress reports on the
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activities of their water works to the Zonal Leader at
Okpualé-Ngwa for proper action. Generally, the activities
of the rural water works are grouped into the following:
(1) Those responsible for the construction of supply
works, pumping stations, booster stations,
trunk mains and pipelines.

(ii) Those responsible for distribution and supply.
These include workers responsible for plumbing (laying and
maintenance of service pipes, fittings,.plumbing repairs,
and testing of fittings); extensions and maintenance of
mains, transport (lorries and vans), main rebairs
(restoration of trenches, temporary and permanent p;ééters)

and general maintenance of properties and works.

3.1.7. The distribution of Public Water Supplies:

3.{@1,1. Public water supply sources:

The sources of water for the rural water supply
works mentioned in section 3,1, come solely from boreholes,
In otherwords, the Imo State Water Board, Isiala-Ngwa
zone, uses a strategy based on the tapping of groundwater
resources in the development of her water supplies.
: seven borehdes
The Imo State Water Board, Isiala-Ngwa Zone usesﬁé
water works in the area (Table 1L and Fig.9). The mean

depth of the boreholes used by the six rural water works

in Isiala-Ngwa is about L9 metres with a standard deviation
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of about 5 metres below groundsurface, and this is shown

/

in Table 1l4.

TABLE 1l:

Locations and depths of boreholes in the

water works of Isiala-Ngwa

BGource:

Fieldwork, 1987)

No. of village community Depth
Rural water
works boreholes located (metres)
Ameiyi 1 Amaiyi Nvosi L2
Eziama 1 Eziama Nvpsi Ly
Mbutu 1 Uhumn Mbutu Y
Nbawsi 1 Umunkpe
kKpeyi=-
i Nbawsi Nsulu L6-
Ngwaukwu 2 Amaoji Ngwa- (i) 52
ukwu (i1) 53
Ovungwu/
Ovuokwu 1 Umnuapu Ovungwu 52
)i Total= 7 Mean = 18.6

The mean value of about L9 metres is some 3 metres

deeper than the average depth of the water table for

areas within the undulating lowland coastal plains of.

Eastern Nigeria (Ofomata, 1975).

As can be seen in

Table 1, it is only the Ngwaukwu rural water works that

has two (2) boreholes.

Std. deVu = L!—.E

for=
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The rural water works equip their boreholes with
submersible centrifugal borehole pumps (Sumo pumps) whichj
have a capacity of over 1 million litres per day (I.m.l.di.‘
The boreholes are protected from outside interferences
with concrete slabs which can be opened as the need arises
(Plate L}). Also, each rural water works has one pumping
plant of 159 kilo volt ampereé (kvA) (Plate 5). The pump-
ing plants are installed firmly on the grqund in the
pump house (Plate 5). The pump houses are moderately
small modern cement block buildings carefully planned
and protected to prevent any possible burglary of the’
pumping plants (or some of the parts)fplétes‘6A and’6B)°
These pumping plants use diesel as the fuel.

The pumped water is stored in high level service
regérVBifs made of concrete (Plate 7). Their numbers,

_locations, and capacities are presented in Table 15,

and Figs. 10-15,
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TABLE 15: Locations and capacities of high level
service reservoirs-in Isiala-Ngwa water zone
(Source: Fieldwork, 1987)

Rural water How Village community capacities
works many located (1itres)
Amaiyi 1 Amaiyi Nvosi 220,800
- Ezlama 1 Eziama Nvosi 220,800

Mbutu 1 Egbelu-~

Mbutu Mbutu 220,800
Nbawsi 1 Agburuke| Nstlu 147,200
Ngwaukwu 1 Amapu Ntigha 690,000

Ovungwu/ (1) Umuhu| Nvosi (1)220,800

| Ovuokwu 2 (ii) Omoba (11)220,800

From Table 15, it is seen that all the rural water
works have one service reservoir, with the exception of
Ovungwu/Ovuokwu (Ov/Oy) rural water works that has two

t.

service reservoirs. It can also be observed that Ngwaukwu _
rural water works has the largest service reservoir
(690,000 litres) in the area, while the Nbawsi rural

water works has the smallest (147,200 litres).

3,1.1.2 The volume of water supplied 1987

As has been discussed in section 3.1, the public

water supply in Isiala-Ngwa, comes from the six rural
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Water is supplied to the public through

public standpipes. However, most of the standpipes in the

area are non-functional as a result of disuse and road

construction.

standpipes in the area.

Our fieldwork determined a total of 783

Out of this number 56l are non-

functional while 219 are functional (Table 16).

TABLE 16: Details of the Standpipes in Isiala-Ngwa

water zone (Source:

Fieldwork, 1987)

works number - :
of stand- standpipes
pipes )
Amaiyi 95 L2 53
Eziama 149 9 L0
Mbutu 190 30 160
N@awsi ) 110 15 99
Ngwaukwu 175 87 88
Oov/Ov 160 36 12l
Total 783 219 56l

From Table 16, Ngwaukwu rural water works has the

highest number of functional standpipes with 87, while

Eziama has the least with G,

The 219 functional standpipes

do not supply water for more than 2l hours per week,




- 108 -

In some cases, they supply water once a month (Appendix C).
denefally, the functional standpipes run for an average .
of 2 times per week, giving a total period of 6 hours %i
per week (that is, 3 hours per day) (Table 39) The water
is usually rationed to different villages at different
.times and days of the week.

. According to Nwokonko (1987), 118,680 litres of water
are pumped out from each borehole per hour, and the
period of pumping may last between 2-6& hours per day in
every water works in the area. The total volume of water
thus supplied to Isiala-Ngwa for the year 1987, is shown
in Tables 17 and 18. As indicated in the Table, tﬁé mean
quantity of water supplied for the year (1987) is 474631
cubic metres (475 million litres) with a standard devia-
tion of 100387 cubic metres (100 million litres). This
gives a daily mean supply of 7786 cubic metres (8 million
- litres) and a daily supply standard deviation of 167l
cubic metres (2 million litres). Note that 1 cubic metre
is equal to 1000 litres. The average daily supply is
computed by dividing the total quantity of water supplied
for the months by the total number of days contained in
these months., Also, the éverage daily per capita supply
for the year (1987) was found to be 25 1pd with a daily
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per capita supply standard deviation of about 6 1lpd. The
pe; cabita daily supplies are computed by expressing the
average daily supplies in litres and dividing by the 1987
estimated population, |
As can be seen from Table 17, the highest quantity of
water is supplied in Ngwaukwu and Ov/Ov rural water works
throughout the year. While the least is supplied in Ezi-
ama and Nbawsi rural water works. The reason for this
type of pattern can be explained by th€ fact that the
Ngwaukwu and Ov/Ov. rural water works supply water to
Okpuala-Ngwa (the Local Government Area capitgl)and Omoba
respectively, which are both young urban centl.r'es° éISo,
the Ngwaukwu rural water works supply water to the’highest ,
number of ﬁeople in Isiala-Ngwa. The small quantity of
wé}er supplied in Eziama and Nbawsi water works can be
exélained by the fact that these water works supply rela-
tively smaller number of people with water. The Nbawsi
rural water works which 1s supposed to supply water to the
villages of Nsulu community, only concentrates on supplying
water to Nbawsi urban centre. As will be observed in
section 3.1.7.3, Eziama and Nbawsi water works have smaller
diameter pipelines which result in constant pipe burst
gs a result of high hydraulic pressures. As a result

of this, smaller amounts of water is pumped out to'the



- 111 -

I UHUM

™~ UMUIK a4

=

KEY
d,a’
Rural Water Works Boundary
Pump House
X | Borehole PIPELINES
Service Reservoir Diameter
N . axmncmo | {50 mm
Booster Stations e | 100mm
7 | Damaged Pipelines 75mm
FIG- 11 : MBUTU RURAL WATER SUPPLY NETWORK - ’




TABLE 17:

- 112 -

Volume of Water Supplied to Isiala--Ngwa 1987 (Source

Field work,

1988)

Type of amount

supplied in the Rural Water Works

Months Supply hAmaiyi Eziama [Mbutu jNbawsi 'Ngwaukwu ' Ov/ov Totals
Jan/ Qs 83,257 |75,405 |96,570| 82,6L0| 115,048 |102,500|55512¢
Feb, Ad 1388 1257 1610 1377 1917 1708 9257
. Pc 25 20 32 28 L0 36 - 3C
Qs 8,86l |69208 {87880 | 71875 | 105546 | 101872 |5212L5
March/ | Ad 1391 1135 11 1178 1730 1670 8545
April Pc 26 20 30 25 36 30 28
{
Qs 37045 {20942 {48061 | 36955 | 74680 611686 |282369
May/ Ad 607 343 788 606 122l 1061 {11629
June Pc 12 7 16 10 25 21 15
July/ Qs 72856 | 50796 {80996 | 70889 | 104996 {87443 {L6TITE
August | Ad 1175 819 (1306 1140 169l 1410 7548
* Pc 23 15 27 19 3l 28 2l
Septo/ | Qs 70680 |62051 {81616 | 7765l | 97222 88590 |1L77813
Octe Ad 1159 1017 1338 1273 159, 1452 7833
Pc 22 18 28 23 30 29 25
Nov./ | Qs 8oLl2 | 80225 |90493 | 88566 | 100761 |93h7L  |542961
Dec. Ad 166 1315 148l 1,52 1652 1532 8901
Pc 27 23 29 29 35 32 29
Note: Qs = Quantity supplied in cubic metres
Ad = Average daily supply in cubic metres
Pc = Mean daily per capita supply in litres.
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consumers. Another factor that can explain for the higher
quantity of water supplied in Ngwaukwu and Ov/Ov water
works, is that the Ngwaukwu water works has two horeholes
while the Ov/0Ov has two service reservoirs as discussed

in Tables 1l and 15.

What is most evident from Tables 16 and 17 is the fact
that water works with greater number of functional stand-
pipes supply more water than those with more non-functional
standpipes. In other words, there is high relationship
between the amount of water supplied and the number of
functional standpipes existing in the rural water woyks
in the area. |

For clearer interpretation of Table 17, the volume
of water supplied in Isiala-Ngwa is further discussed

in Table 18.
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“TABLE, 18: Summary of volume of water supplied to Isiala-
Ngwa 1987 (Source: Fieldwork, 1988)

Quantity supplied| Average | Average
(cubic metres) daily daily per
Months supply | capita
(cubic | supply
metres) | (litres)
January-February 555120 9257 30
March-April 521245 8545 28
May-June 282369 1,629 15
July-August 467976 7548 2l
September~Oct. 477813 7833 25
November/December 51,2961 8901 29
Mean L7163 7786 -1
Standard
deviation 100387 1671 6

L (Note: I cubic metre = 1000 litres)
4"1 2 From Table 18, it can be seen that the quantity of
water supplied to Isiala-Ngwa by the Isiala-Ngwa water zone
fluctuates throughout the year. The largest quantity of
water supplied for the year 1987 (555,420 cubic metres)

was supplied for the months of January and February hence

giving a mean of 277,710 cubic metres per month. The least

was for the months of May and June, with a mean of 141,185

cubic metres per month., The quantity of water supplied

kept decreasing over the months from a total of 555420
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cubic metres (January to February) to 282, 369 cubic metres
(May to June), a difference of 273,051 cubic metres.

On no two different monthly periods were the quantity of
water supplied noted to be constant, either a decrease or
increase in the quantity supplied occurred.

The highest average daily water supply was for the months
of January to February (9257 cubic metres per day), while the
least éverage daily water supply was for the montfisof May to
June @6?9 cubic metres per day). Also the per capita daily
supply values range from 30 1lpd in Januéry/February, to 15 1pd
in May/June, with an overall mean of 25 1lpd for the year. The
differences in the average daily water supply could be explained
in terms of rainfall regimes which create high water demand in
the drglmonths of January and February, and relatively low
demand in May and June when human physiology does not aémand‘so

|
much water and households supplement water needs with raine-
@atch, &hus reducing demand from the public water utility source.

Fgom the above overall mean per capita supply of 25 1pd,
it can easily be observed that the supply is too low since it is
not enough to bridge the 115 lbd recommended by the Federal

Government of Nigeria for the Third National Development Plan

of 1975~1980, When the mean per capita supply of 25 lpd
is compared with the mean per Capita consumption of 42 lpd (seq?ion
2.4), there is a deficit of 17 lpd. Therefore, the people make up

this deficit from private and commercial water supply sources.
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3.7.17.,3 The Public Water Supply Network:

| :A water distribution system has been defined as all
water works components for the distribution of finished or
potable water by means of gravity storage or pumps, through
piping networks to the consumers or other users (DeMoyer
and Horwitz, 195l), including distribution equalising
storage (Mcpherson and Prasad, 1966). In otherwords, it

is a system of conduits or pipes (Fair and Geyer, ﬁ970)
that conveys water to the points of use f:om the terminus
of the central supply conduit. Water, according to

DeMoyer and Horwitz (195L4) is distributed to consumers
through pipes varying in size of several metres ing&i&met@r
fo consumer service pipes of the order of 25mm,

The water distribution system in Isiala-Ngwa is poorly
déveloped with many villages not connected with pipe net-
wérké at all, especialiy in many parts of Umuoha, Ovungwu,

» Okporo-=Ahaba, and Nsulu communities (Fig.16). The distribu-
tion pipes found in the area varies in diameter ranging
from 50mm to 250mm as illustrated in Table 19 and Fig.16,

The arteries of the distribution are:

(1) The 250mm diameter pipeline which connects the
Ngwaukwu pumping house (where there are two
boreholes) at asmsoji to the 690,000 litres high

level concrete reservoir at Umualanta in Amapu
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village in Ntigha community (Fig.10). Here, this 250mm
diameter pipeline acts as the "rising main" (main
pipeline) connecting water from the two boreholes at,
Amgoji to the 690,000 litres service reservoir (The
largest in the whole Isiala-Ngwa) at Ntigha. At Amapu
village in Ntigha community,; where the reservoir is
situated, the 250mm diameter pipeline is joined by
the 200mm diameter pipeline which serves the villages
of Avo, Eziama, Umuekpe~Ntigha, Aba;i, Ihie, Ahiaba Ubi,
and Ahiaba-Okpuala (Fig.10). The total length of the

. 250mm and 200mm diameter pipelines is about 18 kilometres

{Table 19).

(i1) The 150mm diameter pipeline which acts as the "rising

;\main” and thus connects the pump houses of Amaiyi,

T~

Eziama, Mbutu, Nbawsi, and Ov/Ov; with their respective
service reservoirs (Fig.16). The 150mm diameter
pipeline is also used in distributing water to the
villages. A good example is the 150mm diameter pipe-
line running from Mbutu via Umuoha to Ngwaukwu (Fig.16),
distributing water to Owerrinta, Umunvo (Ugba junction),
Egbelu-Mbutu (Fig.11), and to Amaekpu (Umuoha), Obikabia
(Ngwaukwu), and Okpuala-Ngwa (Fig,10). Another 150mm

diameter pipeline runs from Ovungwu to Ovuokwu and to
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Omoba, distributing water to Umuokoromiri, Umuegoro,
Unuapu, Umuabali, Umuhu, Umuawa and Omoba (Fig.12). '
The total length of all the 150mm diameter pipeline _
is about 53 kilometres (km), representing 21.9% of th;
total pipeline sizes laid in Isiala-Ngwa.

(iii) The pipelines which range between 75mm and 100mm in

diameter which supply water to all the communities

except Umuoha (Fig.16). They are used purely for
distributing water to the consumers. Good examples
are found in Amaiyi and Eziama rural water works

(Figures 13 and 14). The 75mm and 100mm diameter

pipelines are the most numerous and have a tota;/iength

of about 114km and 58km respectively, this represents

a mean percentage of L46.7% and 23.9% respectively

(Table 19).

(iv)- The small 50mm diameter pipeline found only in
Nbawsi along the road leading to the railway station
and along the road to Umuati village in Nsulu
community (Fig.15). It has the shortest distance
of about 0.Lkm representing about 0.2% of the total
pipeline sizes laid in Isiala-Ngwa.

As'can be seen from Fig,16 and Table 19, Isiala-Ngwa

is dominated by small pipe sizes of the order from 50mm to
100mm in diameter. This contributes 70.8% of the overall
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pipelines laid in the area, while the fairly medium 150mm
and 250mm diameter pipes contribute 29.2%, Table 19
shows the water pipeline sizes and their respective
distances and percentages in Isiala-Ngwa.

From Table 19, the total length of all the pipelines
laid in Isiala-Ngwa is about 2} 3km. The 75mm diameter
pipeline has the largest distance (length) of about
114km representing 1;16.7%. This is followed by  the
100mm diameter pipeline with the distdnce of about 58km
representing 23.9%. and the 150mm diameter pipelines
with the distance of about 53km representing 21,9%5/ The
smallest pipe sizes are the 50mm diameter pipelinef@ith
the distance of about O.}km representing 0.2%; and the
250mm and 200mm diameter pipelines with the distance of
aﬁogt 9km each representing 3.6% and 3.7% respectively.

| From Table 19, it can also be seen that the fairly
medium sized 200mm and 250um diameter pipelines are only
found in Ngwaukwu rural water works. This is explained
by the fact that Ngwaukwu water works has two boreholes
together with the largest service reservoir (690,000
litres) in Isiala-Ngwa. It is the Ngwaukwu water works
that serves Okpuala-Ngwa (the Local Government Area

capital), and in fact, this water works supplies water
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TABLE 19: Network sizes and their distances (km) in
Isiala~Ngwa (Source: Fieldwork, 1987)
Distances in the water works (km)
Diameter |'Amoiyi [|'Eziama |{'Mbutu |'Nbawsi| 'Ngwa{Ov, {Total| %
(mm) ukwu| Ov Total
250 - - - - 8.7 - 8.7 3.6
200 - - - - 9.0 - 9.0 3.7
150 0.5 o1 12,8 6.4 [11.7 |176453.1 |21.9
100 0.5 17.1 20,31 3.1 8.4 | 8.6] 58.0123.9
75 26,0 8.6 0.5 117.8 0.9 |45.71113,5]46,7
50 - - - | o.h - -1 ol 0.2
Total 27.0  |29.8 u7.6 | 27.7 |38.7 242.7] 100

71.9

to the greatest number of people compared with other rural

water works in Isiala-Ngwa.

While Nbawsi is the only

wéter works that has the 50mm diameter pipeline. The 5O0mm

diameter was used to complete the line when the 75mm and

100mm diameter pipelines finished during the pipe layering

work (Nwokonko, 1987).

3.2

The Private Water Supplies:

From the discussion in section 3.1.1.2, it was

seen that the mean daily per capita public water supply

of about 25 1lpd, when compared with the mean per capita
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consumption bf 42 1pd, showed a deficit in supply. To cope
with this inadequate public supply, private sources of supply
are utilized by the people of Isiala-Ngwa. The various sources
of private water supply in the area include:

(i) wWells and private boreholes

(ii) sStreams, springs and ponds; and

(iii) raincatch.

3.2.1 The distribution of private water supplies:

Wwater is collected or abstracted from the streams, springs
and ponds mainly by unit abstraction. People go to these
sources with their buckets, jerry cans, pots and gourds t§
collect water which they carry to their homes. The journey
to fetch water may be by trekking, cycling (mainly by bicycles)
or driving if the route to the water source is motorable.
People go to the water sources as many times as possible
according to when the need arises. But the majority of the
people go to fetch their water in the morning and evening hours
of the day.

Domestic water meant for drinking is stored inside the

houses in pots (clay and plastic types), gourds and at times,

in jerry cans. This water storing process enables the water-

to be cool for drinking. Drinking water storage containers

are well covered to prevent mosquitoes from breeding in them
as to prevent animal pests such as rats, lizards, geckoes,

cockroaches and ants from entering the storage containers.
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3.2.2 Wells and Private boreholes:

| village wells are found in almost all communities of
|

Isiala-Ngwa where there is acute scarcity of water especially
I

in Amaise-Ahaba, Okporo-Ahaba, Ovungwu, Ovuokwu and Umuoha.
The wells in the area were dug during the late 1950s and
early 1960s., The wells are located near central place

areas/centres so as to be able to serve all the members of

the village.
ﬂ The wells were excavated by hand and have diameters

of labout 2 metres (plate 8).

Local well diggers provided
t

the labour and they may range from 6-10 in number. Pick
|

axes and shovels are the basic implements used for digging

of these wells. Loose materials is hauled to the surface

in 'a container (metal buckets) by means of suitable pulleys

and strong ropes. For safety and to prevent caving, lining
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(or cribbing) of wood or sheet piling were usually placed
in the hole to brace the walls. Excavation is continued
until water flows in more rapidly than it can be bailed out.
The wells are permanently lined with casings of brick d}

concrete (Plate 8).

4
(9

There are iron bars positioned longitudinally across
the wells very close to the ends and fitted with cut bam-
boos with circular grooves. The bamboos with circular
grooves (where the ropes stay) facilitate the winching
mechanism. The bamboos enable large amounts of water
(with heavy weights) to be carried with relatively little
effort. The effort now is the pulling of the rope,wﬁich
turns the grooved bamboo when the water is {:j:}lifted
w%th small metal buckets from the well., The wells
ar% not covered to protect them from environmental pollu;
_tién (Plate 8). At times, children haul in stones into
these wells in order to hear the sound it produces. Most

water
of these wells have dried up. The few wells with%as at
December 1987 are found in Amaise-Ahaba, Ntigha and
Okporo-Ahaba communities,
The average depth of these wells is about 37 metres

below ground surface and with a standard deviation of

about 7 metres (Table 20). The drying up of the wells in
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TABLE 20: Location of some wells and their depths (metres)

in Isiala=Ngwu(Source:

Fieldwork, 1687

Location Communi ty ' year of Depth (metres)
(village) completion ;
Amaputa Umuoha 1959 39
Ichi Umuoha 1958 39
Umnuosu Nsulu 1961 L2
Umnuogu Nsulu 1961 12
Mba Okporo-Anaba 1960 35
Mgbedeala | Amaise-Ahaba 1962 11
Amuke Okporo-Ahaba 1962 . L5
Umuacha Amaise~Ahaba 1960 L0
Agbaragwu Ovangwu 1961 o]
Agburuke Nsulu 1962 32
Agburuke Nsulu 1962 34/
Agburuke Nsulu 1961 33
Umuomaie
ukwu Nsulu 1963 36
Amapu Ntigha 196l 36
L'J’m.léle--=
ghele Ovuokwu 1961 1.0
Umuopia Ovuokwu 1960 39
Egbelu-
Nbutu Mbutu 1958 L2
Uratta Umuoha 1960 38
Obiekwe= Ovuokwu 1962 39 - )
o Nvosi 1961 I

Mean = 37

Std.

dev. = 7
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the area may be due to insufficient groundwater to necessitate ~

s

all season flow of water. This is because, when we com-—
pare the depths of the boreholes (about 49 metres deep) as
discussed in section 3.1.1.1, with that of the wells (about
37 metres deep), there is a mean difference of 12 metres.
This difference shows that the permanent water table was
not struck during well excavation. This phenomenon may
be due to inadequate knowledge of the hydro-geological
dynamics of the area, or, as a result .of lack of adequate
engineering technology as the wells were dug manually.

Another aspect of groundwater tapping to provide
private water supply in the area is by the use of bé;eholes.
Recently, many private boreholes have been drilled by -
some well-to-do members of the area to provide water for
p%ivgte_use. The areas where private boreholes are
féhﬂd in Isiala-Ngwa include Umuezegu village (in Nsulu),
Unuosu (Nsulu), Obiekwensu (Ovuokwu) and Omoba, which are
L5m, 47m, 51m and };9m deep respectively.

Private borehole drilling however, is a recent
innovation to curb the problem of water shortage in the

area. On several occasions, many members of the village

go to these people that have boreholes to beg for water.
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3.2,2.” Streams, Springs and Ponds:

Surface water forms an accessible source of water
supply in Isiala-Ngwa. The main streams, springs. and
ponds in Isiala-Ngwa have been noted in section 1.3.3.
The main streams are Imo, Ahii and Otamiri ("iyi Ubaha),
while the springs are "iyi Nkpokoro%, "Onumiri%, and "iyi
Olugele”. These streams and springs drain the western
and north eastern parts of Isiala-Ngwa as illustrated
in Fig. 3. -

The Imo River flows southwards along the western
boundary of Isiala-Ngwa. Its tributaries are O0ji stream
and Etu Amapu stream. The Imoc River is well develgpéd
in Umuchima village in Ngwaukwu community and in Owerrinta
ip Mbutu community,

? The Ahii which rises near Umuahia drains the north
eésfern parts of the area. Its main tributaries are
"Iyi Umuosidim™, "iyi Ubi®, "Ihu iyi", and "iyi ulo".
The Otamiri rises near Umuomainta village in Nsulu
community and flows in a south easterly direction through
the villages of Umuosu, Umuala, Ubaha and Umuakwu, until
it Jjoins the Ahii,

The “Nkpokoro"iﬁjﬁfJ2§rises in the north eastern

™

part of Umuosu village (in Nsulu)and flows in an easterly
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direction until it Jjoins "“iyi ubi, "Iyi Nkpokoro" is about
6 metres below sealevel and has a stepped entrance. The
®Onumiri" spring rises in Umuode village (Nsulu) and fiows
in a north eastern direction until it joins the "Ihu iyi"l
While the "Olugele" spring rises in Mbubo village (Nsulu)
and flows in a northeasterly direction until it Joins the
"iyi ulo".

These streams and springs are perennial and have an
almost constant flow all year round, depending on the rain-
fall regime. They are at their lowest’stage in March, Jjust
before the beginning of the rainy season and they rise
as the months progress. This gradual rise lasts until
the beginning of 8eptember, The peak is however féached
in the end of October. A sharp drop in the water level
oécurs during the end of the rainy season in November and
tﬁé low water period begins in December.

The streams and springs provide a good drainage system
for the people living in the northern parts of Nsulu
(Mbubo, Ohuhu-Nsulu, Ubaha, Umuakwu, Umnuala, Umuode,
Umuomainta, and Umuosu villages). While the streams
flowing in the western part of Isiala-Ngwa provide good
drainage for people living in the western parts of Mbutu,

Ngwaukwu, Ntigha and Umuoha communities. The streams and
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springs are utilized in these areas for domestic and non-
domestic water activities through direct unit abstraction.
Many water vendors also go to‘Imo River (at Owerrinta in
Mbutu community) and Otamiri stream (at Ubaha in Nsulu
community) to pump water from the streams to their tankers
(Plate 9).

Another source of surface water is the natural ponds.
These are found mainly in the central parts of Isiala-
Ngwa notably Nnemeh and Nkara (in Ngwdukwu community),

Uju (Ovungwu community), Ngwu (Ovuokwu community), Ife
(Nvosi community) Ifanim (Umuoha community), Iyiala/and
Iyi achara (Nsulu community) (Fig.3). These naturéi ponds
are seasonal and only rise during the rainy season. The
ponds dry during the dry season and holes are dug on the
grognd in search of water (see plate 2). Cups and bowls
Qfe used in collecting water from the dug holes (Plate 2).
During the busy hours of the day especially early in the
morning, in the afternonn immediately after school hours
(around 2.30 p.m.), and evening periods, many hours are

wasted in trying to fetch water from these dug wells,

3.2.3 Raincatch:
Raincatch is the process of collecting rain water

during rainfalls. As illustrated in section 1.3.2,
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Isiala-Ngwa has 8 months of rainfall with annual total
ranges between 1875mm to 2500mm. During the rainy season,
raincatch is one of the major sources of water supply fo;
domestic purposes,

For the collection of the rainwater, the froof catch!'
method is utilized. 1In tﬂe ‘roof catch' method, about
L1=7 minutes are allowed for the rain to wash away dust
particules from the roofs (especially when it has not
rained for a long time normally during the on-set of the
rainy season) before water collection starts. There are

two main methods of ‘'roof catch!'! in the area. These are:
7/

(i) Direct collection from roofs to containers;ﬁénd

(ii) Channelling to ground level/sunken storage tanks.

\' In direct collection from roofs, the containers
éfe positioned where rain drops can easily enter the water
containers (Plate 10A). The containers used for collecting
water directly from the rcofs include aluminium and
plastic buckets, pots, aluminium and plastic basiﬁ;,
gourds and drums (Plate 10A). In some cases, corrugated
iroh eayes are put on some parts of the edges of the |

corrugated iron roofs to channel water to the water

containers (Plate 10B).
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in the case of channeling water to ground level/sunken
storagé tanks, the edges of the corrugated .iron roofs are eaved

round?(or part of it) with corrugated metals to collect and
channel the rainwater to the storage tanks (pPlate 10B). These
storaie tanks may be made of concrete or metal. The stored
water is later drawn for use or into drums for direct use when
there ére water shortages. At times, some people pipe the
stored' water from the storage tanks to theilr houses to provide
modern;piped water systems with taps, shower taps and basins,
and water closets. It is important however, to point out
that p}esently (1988), direct rainwater collection into pots,
gourds buckets, basins, and drums in more common than collection
and ch%nnelling of rainwater into surface or underground storage
tanks.' _

P%ople also dig pits ('catchment pits') to collect flood
water {(runoff water) (See Plate 3). These 'catchment pits’
may belconstructed individually or by members of ohe kindred,
or the village as the case may be. People go to these 'catchment
pits®' to fetch water with their buckets and gourds. They use
the water for many domestic and non-domestic activities such as

washing, building and for oil palm processing.

However, there is a limit to which the people of Isiala-
Ngwa can depend on rainwater for their domestic and other
activities since rainfall is seasonal, occuring between mid-
march and early November. A further limit to rainfall

utilization in the area is the fact that rain does nét fall
everyday, even during the rainy season.
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3.3 Commercial water supplies:

As a result of uneven distribution of the streams;
springs and ponds, and the shaky and fluctuating supplieg
frém wells. and private boreholeé, coupled with the
inadeguate and unreliable water supplies from the Imo State
Water Boérd, Isiala-Ngwa zone, private individuals have
undertakenAthe supply of water: on commercial basis. There
are thus, many watep vendors and hawkers in Isiala-~Ngwa
to take the advantage of the water scafcity. The water
vendors and hawkers make use of lorry tankers and Motor cycles/
bicycles as the case may be. Y

The water vendors travel with their lorry tankérs to
the streams mainly the Otamiri (between thé'villageslof
- Uhaha and Umuala along the Aba - Umuahia road), and the
Ig@ River at Owerrinta to pump water to their tankers
through flexible suction method (see plate.9). Most of the
water vendors carry their pumping plants to the streams
or they keep the plants at the water source, normally
during the dry season. There are people who stay and
work at thése water sources (streams) to maintain order??d

cleanliness. - They make sure that people wash, bathe and

fetch water at the appropriate places as well as looking
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after ?pe pumping plants. These people collect money

from tﬁe water vendors before pumping water to them. The
sum of ®10.00 is charged per tanker trip of water. The ;
total amount of money realised from the sales of water
‘frqm the streams is used in paying those that work at the
streamé. ~The remaining amount is shared among the villages
that-own the strgfm. AThis is a form of riparian right
enforcement., Hoﬁ;ver, recently (1988), the Isiala-Ngwa
Local Government Council has taken over -the control of

the streams; They now pay the workers and control the
remaining revenue from the water sellings.

- Also, some people in the area drill boreholes sﬁécifi-
cally for commercial purposes. They therefore sell water
to the water vendors (Plate 11A). One lorry tanker filled
Wi£h water cost N15.00 as at December, 1987. A good
exaﬁpie of commercial motivated private horehole is found im,
Ovungwu village in Ovungwu commUnity; This borehole is
about 52 metres deep.

The water vendors carry the water from one village
to the other with their lorries to serve their customers

(Plate 11B). The water is usually in constant demand

as exemplified by the numerous buckets, Jerry cans and
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drums one normally see along the roads when travelling

in fhe area. In fact, water selling is becoming a very
‘lucrative business and people have reacted positively to
this by turning their lorries over to this water business
during the dry season (Plates 11A and 11B). Some water
hawkers also exiét. They go to the streams to fetch water
with their bicycles or motor cycles on demand.

Generally, the cost of water in the rainy season
differs from the cost in the dry-season: The cost of one
standard bucket of water (SON size 30 of 12 litres) is
20 kobo in the rainy season, while it is 30 kobo in the
!dry season. For one Jerry can of water (SON size uojdf
30 litres), it is LO kobo (rainy season) and 50 kobd
(dry season). The cost of one drum of water (SON medium
size of 110 litres) is N1,50k in the rainy season and
¥2.00 in the dry season. While the cost of one tank full
of water (with capacity of 2300 litres) is N20,00 in

the rainy season and N25.00 in the dry season.

3.4k Summary of sources of water supplies in Isiala-Ngwa:

The general pattern of the sources of water in
Isiala-Ngwa show that the major source of water supply
.in the area comes from rainfall while the least important

source 1s from private boreholes. Information on the
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TABLE 21: The pattern of sources'of water supplies in Isiala~
: .Ngwa (Source: Fieldwork, 1987)
Communi- {Streams | Springs ‘ponds wells | public | Rain private
ties taps water { bore-
holes

Amaise 22 - 11 - 9 31 -
Amaise-

Ahaba 6 - 20 8 6 26 -
Mbutu 7 - 35 - 28 35 -
Ngwaukwu 10 - L3 - 39 1,8 -
Ngwaobi - - 29 - - 29 -
Nsulu L2 18 18 - 9 66 6
Ntigha 18 - 11 10 29 29 -
Nvosi 9 - 1 - 51 56 -
Okporo- 7

Ahaba - - L2 12 - n2- -
Omoba - - 2 - 23 23 i
Ovungwu - - 43 - 23 L3 3
Ovuokwu - - 36 - - 36 3
Umuoha 8 - 31 - 2 37 -
Total 122 18 362 3L 219 501 16
Percen-

tage 9.6 1.4 28.5 | 2.7 17.2 39.4h 1.3

pattern of the water supply sources were got from the

questionnaire samples and respondents were asked to indicate

the source(s) where they get their water for their household

activities.

household water is shown in Table 21,

The result of the sources where people get their
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From Table 21, the greatest number of respondents
get their water from rainwater (39.L%) followed by water
from ponds (28.5%). While water from boreholes is the
least (1.3%), closely followed by water from springs
(1.4%), From Table 21, it is evidenﬁ that every person
in the area makes use of water from rainfall. This is
because the value of 5071 corresponds with the total number
of respondents as against water from private boreholes
(with the value of 16) which occur in only four
communities (Nsulu, Omoba, Ovungwu and Ovuokwu).

Springs with the value of 16 occur in only Nsulu
community and contributes about 11% of all the wate?/

supply in Nsulu.
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CHAPTER |
ANALYSIS OF THE DEFICIENCY OF WATER SUPPLY

4

In this chapter, we analyse the margin of deficiencg
between water demand and supply in Isiala-Ngwa and deter;
mine the causes of this deficiency. Also examined, are
the effects of this water deficiency on the people and
its implication for rural development.‘

4.1 The spatial representation of available water in
the area:

o

In this section, we present all the available sources
of water in Isiala-Ngwa. This is a sort of water
inventory, eventhough it will concentrate mainly on/éur-
face water sources (streams, springs and ponds) together
with the available functional boreholes/handpumps/wells

as. shown in Table 22.

/ .
y

© From Table 22, it can be observed that the spatial
distribution of these water sources varies from place to
place. Boreholes have the highest occurrence with 20,
while springs have the least with 3. These boreholes
include those utilized by the rﬁral water works and the
newly drilled mono-handpumps/boreholes distributed in

all the communities except in Amaise and Amaise-Ahaba.
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It is only in Nsulu community that springs. occur. This
may however be dde to the fact that the Nsulu area where these
springs occur are transitional zones to another geologic
formation -~ Bende - Ameki series, with a relatively impervious
layer which can breate springs given a proper topographic
setting. Functional wells occur in three communities of Amaise-

Ahaba, Ntigha and Ckoro-Ahaba.

As can be seen from the Table also, Amaise-Ahaba, Ngwaobi
Ok poro-Ahaba and 0@oba.do ﬁbt have any form of surface. water,
while Nsulu has éll forms of surface water (stfeams; springs
and ponds). Thus, this spatial pattern in the number and
degree of occufren¢e §f these water sources may have rebarcu—
ssions in the water need of the peoplee.

4,2 The deficiency of supply relative to demand:

As was pointed out in section 2.2.1, the total amount

of -household water consumption is a correlate of. the acﬁual
amount of household water.fetched. In otherwords, household
Qatér consuption equals household water supply. this ;s
beéause in most.rural areas with particular reference to

Isiala-Ngwa, there are no house-to-house supply of water froml
the public water works, so people travel to fetchw(or buy the
qUantit& they requi:ed from water vendors) wﬁatever amount

they need for housechold watér activities. Even in areas

with functional standpipes,
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TABLE 22: The spatial representation of the available
water sources in Isiala-Ngwa (Source: i
Fieldwork, 1987)

1 i
Coomuni-|Streams|Springs |ponds Boreholes Wells
ties
Amaise 1 0 0 0 0
Amaise-

Ahaba 0 0 0 0 1
Mbutu 1 0 1 2 0
Ngwa-

obi 0 0 0 4 0
Ngwa-

ukwu 2 0 2 3 0
Nsulu 7 3 2 in 0
Ntigha 1 0 1 4 2.
Nvosi 0 0 1 3 0
Okporo- |

Ahaba 0 ! 0 0 1 1
Omoba 0 ! 0 0 1 0
Ovungwu 0 ‘ 0 M 2 0
Ovuokwu 0 0 1 1 0
" Umuoha 1 | 0 2 1 0
Total 13 3 11 20 i

people also travel to fetch the household water. From this
therefore, the total household water consumption will be
taken to mean the total household water supply provided,

by the members of the household.
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Also, as was established in section 2.4, the mean
househbld water demand for Isiala-Ngwa was found to be
about 1108 1hd as against the mean household water con- ‘
sumption of 355 lhd. This therefore shows a deficiency o£
water supply relative to demand of about 753 1lhd represen-
ting about 68% of the demand. In otherwords, this means
that the mean consumption (taken in this work as the mean
water supply to the household) of 355 1hd, represents
only about 32% of the demand as illustrated in Table 23,

From Table 23, Ovungwu has the highest water deficiency
of 929 1hd, while Nsulu has the least with 556 1hd. This.
shows a deficiency range of about 373 1lhd among theﬁ/
communities., This high deficiency range is an indication
of the spatial variation of water sources/supply over the
-aféa as illustrated in section L.1.

“"Also, Table 23 shows a mean household water deficiency
-margin of about 68% with standard deviation of about 8%.
The highest mean percentages of water deficiency are found
in Umuoha (77%), Amaise-Ahaba, Okporo-Ahaba, and Ovuokwu
“with 76% each, while Nsulu (52%) and Ntigha (59%) have

the least. The relatively Jow mean percentage of water
deficiency for Nsulu and Ntigha communities may be due

to the fact that these two areas have more water sources
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TABLE 23: The margin of deficiency of household water
supply relative to demand in Isiala-Ngwa.
Communities | Mean house- | Mean house-~| Defici-| % defici=~
hold water hold water ency ency
demand consump-
(litres) tion/
supply
(litres)
Amaise 958 346 612 6l
Amaise-
Ahaba 1022 22 3 780 76
Mbutu 1147 426 721 63
Ngwaobi 96l 270 69l 72
Ngwaukwu 1182 L03 779 ) 66
Nsulu 1061 505 556 " 52
Ntigha 1079 Lh6 533 59
Nvosi 1197 375 822 69
Okporo-
Ahaba 986 240 746 76
| Omoba, - 1285 516 769 60
Ovungwu 1247 318 929 75
| Ovuokwu 1184 285 899 76
Umuoha 1088 21,8 81,0 77
Mean 1108 355 753 68
>Standard
deviation 108 98 110 8
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than Umuoha, Amaise-Ahaba, Okporo-Ahaba and Ovuokwu

commuhities as shown in Table 22,

.3 Factors responsible for the water deficienéy:

One of the main attributes of any geographical
investigation is its ability to answer "why" questions.

In this case, why has the water deficiency persisted over
time despite many attempts by the people to remedy the
situation? To answer this question, it is necessary to
find out the root factors responsible }or water deficiency
in the area. This is necessary since the solution to any
geographical problem requires the elucidation of it§/root
causes/factors. '

In this section, we attempt to verify our first
assumption which says that .the causes of water shortage/
défigiency in the area of study are influenced by physical,
-soéio—economic and political factors. We therefore use
principal components analysis to test the physical,
socio-economic and political variables listed in Table 2l.

Principal components analysis (PCA) is chosen
because it leads to a much more deterministic approach to
a problem as opposed to the use of factor analysis (FA)
which leads to a much more flexible experimental

approach. Also, the nature of our data was such that FA
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could not be performed. This is becauée;‘when we tried to
analyse the data with FA as a tentative comparative tool,
-the determiﬁant of correlation coefficient could not bé
found. This made it impossible to find the squared
multiple correlations needed for the analysis. Also, it
was found that the initial estimate of communalities is maxi-
Bun offodiagonai element of correlation matrix. After
first iteration, communality of one or more variable

exceeded 1,0, Therefore, FA cannot be done.

o

4.3.17 The principal components model:

It is a basic characteristic of social science that
isomorphism or the existence of simple, one-to- oneﬁéausal
relationships, is rare. An attempt to understand a
phenomenon such as, say, "urban growth" thus typically
iﬁNo;ves an investigation of a series of causally-
_réiated variables., ©Such an examination may be made more
rigorous and less time-cohsuming if our explanatory
variables can be considered simultaneously, rather than
in a stepwise "One-after-another® manner (Goddard and
| Kirby, 1976).

Principal components Analysis (PCA) is a technique

derived from analysis of variance and analysis of correlation.
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It was first introduced and further developed by Hotelling
(1933, 1936). The technique allows the replacement of aé
original set of variables by a new set of orthogonal ;
(uncorrelated) variables called principal components (PC).
If for a series of sites, or objects, or persons, a
number of variables is measured, then each variable will
have a variance (a measure of the dispersion of values
around the mean), and usually the variables will be associated
with each other. That is, there will ge covariance between
pairs of variables. The data set as a whole will have
a total variance which is the sum of the individual//
variances. ﬁ

PCA is based on the assumption that each variable
(strictly, its variation) can be sub-divided into several
iqaependent parts in terms of its association with other
-variables. In addition, that each correlation coefficient
similarly is made up of different segments. According
to general assumption, these segments are entirely
_independent of each other so that we can identify
the groups or variables between which the correlations are

high and those segments and relevant variables where

the correlations are near zero.
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TABLE 2l: The 19 predictor variables

Label Variable description ;
FS Few streams within the area

POWS Pollution of water sources

CNAT Shortage of water as a result of seasonality of

rainfall, slope and geological differences,
and low water table.

'DIST Long distance to the streams, ponds and

standpipes.

DAM Damages to.pipes/standpipes durlng road

. construction/grading.

AGOV No governmental support

STP Insufficient functional standpipes in the
areas having pipeborne water. )

PIPE Lack/insufficient pipes to extend the
distribution system.

ATT Careless attitude of the people in handling
the public standpipes.

WLK Water leakage from pipes

BORE. -| Insufficient boreholes

DRY The drying of village wells

FUEL | -Inadeqguate fuelling and repairs of pumping
plants.

CORP Misappropriation of community funds for water

projects. _
PPWL Lack of any form of pipeborne water in some
villages.

COL Lack of co=operation from members of the water
board to listen to water complaints from members
of the public,

TAPs Infrequent running of the taps (both public
and private).,
TANK Lack of personal/village storage tanks.

POLIT Political differences in the area.
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These §egments are not observable in reality and not
directly measured. They are the principal components,
PCA also assumes that the variation of éach original?
variable is defined entirely by the correlation between
it and all the other remaining variables. Simply put, it
means that the variation of éach variable is not affected
by the unique variance (that is, the error or residual
segment of each variable). Thus, PCA is often defined as
a closed model. of components analysis. “Because the varia-
tion of each variable in PCA 1s defined by variations
included in the segments, the number of principal ,
components equals the number of the original'variablés.
In otherwords, PCA treats all variables as of equal-weight.
PCA has been utilized in various geographical studies
suap as that by Wong (1963), used in the study and pre-
dié%ién of mean annual floods in New England. Abilodun
(1967) used the technique in the study of the factors
responsible for 'urban hierarchy in a developing country';
while Doornkamp and King (1971) use it in the study and
analysis of geomorphological factors. Also, Rice (1973)

used PCA to analyse the factors that influence basin

physiography; while Ebisemiju (1979) and phil-Eze (1986)
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used the technique to determine the factors that influence
drainage basin morphology, and the major parameters
influencing runoff in the basins in south eastern Nigeria;

respectively,

4.3.2. Extraction and Analysis of the components:

In order to verify the causes of water shortage
deficiency in the area of study, data on the people's
responses on what they feel are the cauqés of water defici-
ency in their area were collected. 19 variables were thus
got from the questionnaires as presented in Table 2l;. These
'variables incorporate physical, socio-economic and
poiitical factors. The data on the 19-predictor variables
were thus homogenized and transformed into a square of
cof?elation coefficients between the variables. The lower
diaéoﬂél of the correlation matrix is presented in
Table 25.

The correlation matrix in Table 25 shows that some
of the independent variables are highly correlated with
each other while others show very small or no correlation.
For inétance, variables DIST (long distance to the
streams, ponds and standpipes) is strongly correlated

with variables FS (Few streams within the area), POWS
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(Pollgtion of water sources), and CNAT (shortage of water
as a result of seasonality of rainfall, slope and
géological differences, and low water table). Iﬁ other- '
words, long distance to the streams, ponds and standpipes
(DIST) is strongly related to few streams within the area
(FS), pollution of water sources (POWS), and shortage of
water as a result of seasonality of rainfall, slope and
geological differences, and low water table (CNAT).

These strong intercorrelations between the supposed
independent variables would account for some of the redun-
dancies observed in Table 25. To remove the effect gi
these intercorrelations, as well as include the con{}i-
bution of the "redundant" variables, we transform our
19 predictor variables into orthogonal values by
principal components analysis. The correlation matrix
_waé fhen subjected to PCA, and the components are
derived from the latent vectors of the matrix. The
correlation matrix was transformed by means of matrix
algebra into a components matrix as shown in Tables 25
(unrotated components matrix) and 27 (varimax rotated
components matrix), each component being defined by
eigenvectors. The vertical sum of squared loadings

indicate the total variance accounted for by each
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- TABLE 25: The Correlation Matrix of the Varllables

FS POWS CNAT DIST DAM AGOV STP PIPE ATT NLK BORE DRY FUEIJCORP PPWL COL TAPs TANK POLIT

FS 1,00
POWS (0,53 1.00

CNAT [P.83 8.87 1,00

DIST 0.86 0,84 0,99 1,00

DAM (0,10 -0.07 0,07 0.11 1.00

AGOV [0.72 0.38 0.58 0.63-0.07 1500

STP « 40,00 0,52 0.31 0,26 0,15 0,04 1.00

PIPE [0.46 0,51 0044 0,46 0,22 0.68 0,49 1,00

ATT 10,64 00,42 0,58 0,59 0.43 0.31 0,10 0,23 1,00

WLK 40031 0,54 0,49 0,46 0522 0,57 0,85 0,40-0.08 1,00

BORE [0.80 0.78 0,92 0.94 0,10 0.56 0,17 0.30 0.63 0,42 1,00

DRY {0.27 0428 0.23 0,27 0.33 0541 0,23 0,66 0,06 0,01 0.13 1,00

FUEL 40437 0,50 0049 0,47 0,24 0,62 0.82 0,47 0,14 §.95:0,42 0,03 1.00

CORP 0,48 0.42 0448 0,52 0.11 0,89 0,59 0,80 0.050.55 0,42 0,61 0,60 1,00

PPWL 10446 0,81 0078 0.77 0009 0,57 D.71 0,58 0,28 Do71 0,66 0.38 0.71 0.66 1,00

COL  |0.38 0.17 0,19 0:24 0.02 0,08 0.51 0.34 0,37 0,46 -0.20 0,33 0.46 0,02 0,20 1,00

TAPS 0412 0.03 0,15 0,15 0.13 0441 0.750.33 0,18 0,63 0,17 0,10 0,69 0,48 023 0,55 1,00

TANK 0,49 0,92 8,81 0,79 0.23 0,48 90,53 062 0,31 0,48 0«75 0.31 0,51 0,60 0.81 0,140.04 1,00
.~ POLIT [0,70 0,53 0475 0.73-0026 0,48 -0,01 0,05 0,270,38:0,72 0.19 0,32 0,23 0,36 0,13:0,26 0,48 1,00

(®* Significant relationship at 0,05 level of confidence)
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component, and this is known as the éigenvalue. The total
variance is equal to the number of origiﬂél variables,
because the matrix is made up of correlations among the
variables, each of which has a variance of 1.00.

The major components in the component matrix are
identified on the basis of Kaiser (1959), and King's (1969)
criterias $Kaiser (1959), assumes that the most important
components have eigenvalues above unity and this is the most
frequently used. King (1969) is of the view that the
most important eigenvalues should explain over 5 percent
of the total variance., In the views ofaDaultrey (1973),
it does not really matter where the cut-off point is,
provided the hetereogeneity of the eigenvaluesfcompogents
can be demonstrated. x

To determine the significance of the variables
reiated to each components, we will regard only those
vaniables with loadings from 0.70 and above as important.
This cut-off value is an arbitrary decision rule based
on the size of the loadings.

In keeping with Kaiser's (1959) rule, Tables 26 and
27 show five and six components respecfively which
account for most of the variance. The importance of a
component may be weighed by 1ookihg at the proportion

of the total variance accounted for by the components.
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Usually9 for purposes of analysis, eigenvalues are expressed
as a percentage of the total number of variables explained.
Most components analysts rotate their components via i
varimax method so that the loadings on some variables are
either increased or decreased. This enables clearer
interpretation of the components. For instance, five
components were obtained for the unrotated components
matrix but six components were obtained (Table 27) after
varimax orthogonalization and the results presented in
Table 27.

The Kaiser's varimax orthogonal rotation aims at/
maximising variance. The closer the loadings all aré'%o
+1.0, the greater the potential contribution of each
loading to the total variance accounted for. However,
thé}issue of rotation as applied to PCA has received
seferél criticisms such as that by Davies (1971) and
Mather (1972). Daultrey (1978) while criticising the
issue of components rotation asserts that varimax rotation
among distorting reality does not maximise the variance
explained.

A comparison of both the unrotated (Table 26) and
the rotated (Table 27) component matrices show marked
differences both in number of significant components and

the percentage of the total variance explained by each,
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TABLE 26: The unrotated principal components matrix
for 13 communities in Isiala-Ngwa

Components

Variables I 1I III v '

FS (0.76) 0.46 0,02 -0.02 -0.}40
POWS (0.85) 0.15 .| -0.12 0,00 0.45
CNAT (0.91) 0.35 -0.17 0.06 0.08
DIST (0.91) 0.38 -0.11 0.08 0.03
DAM ~0.05 0.28 0.26 | (0.89) | -0.06
AGOV (0.79) -0.12 0.2 -0,12 -0,50
STP -0,59 (0.7L) 0,02 -0.12 | -0.24
PIPE 0.68 -0.,17 0,59 -026  |.70,03
"ATT 0.U46 0.54 -0,00 0.h42 -0.22
WLK (.0.71) 0.56 0.30 -0,06 0.08
BORE (0.83) 0.42 -0.23 0,10 -0,02
‘DRY 0.36 0,02 (0.85) 0.1 0.17
FUEL (-0.73) | .57 0.26 ~0.05 0.17
CORP (0.76) | -0.31 0.l ~0.15 | -0.,17
PPWL (0.88) -0,18 -0,01 0,22 0.29
COL 0.07 (0.72) 0.46 -0.36 0.01
TAPS -0,23 | (0,87) -0,12 -0,11 0.28
TANK (0.86) 0. 06 -0.02 -0.17 0o.42
POLIT 0.60 0.37 -0.57 ~0,30 | -0.20
EIGEN- '

VALUE 8.93 3.88 2.14 1.45 1.20
% OF

VARIANCE |)7,00 20.16 11,26 7.63 6,32
CUMULA-

TIVE % 47,00 67.16 78.12 86,05 92,37

(Significant Loadings are in parenthesis)
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For example, while the unrotated component matrix has
tive significéﬁt'components thaut explains 92.37% ‘of ‘the
total variance, the rotated component matrix has six
significantlcomponenté explaining 96.99% of the total
variance; This therefore leaves a iotal variance of'7;63%
unexplained ﬁgg.the unrotated component matrix, whilefthét(jf
of the total unexplained variance for the rotated comv.!
ponents matrix 15‘3701%0 From Tables 26 and 27, it is.l
| evident that the varimax rotation has failed iﬁ mé;imising
the variance explained by the unrotated components -
matrix. This therefore, va'.Lida‘t:es'Dau‘ltr'eyEs‘ (1978)
-assertion. HOWeVer, the unrotated,Compohenté'matrix |
appears.incoherent,for.analytiCal'interpretation sincé
the 5th component which has eigenvalue of 1.20 and
percentageVVaﬁdance of 6.32% (thus obeying Kaiser's
(1959) and King's (1969) rule), does not have any "f
significant loading above 0,60. .For this reaéén,'we
are leaving thelunrotated componen%s matrix to con-
centrate our aﬁalysis on the varimax rotated components

matrix (Table 27).

]

1.3.3. The Interpretation of Derived principal
.’ components: '

From Table 27, the first component has high poéitive
loadings on POWS (pollution’of water sources), TANK

(1ack of storage tanks), PPWL (lack oflpipeborng water)g
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TABLE 27: Varimax rotated components matrix for
' : 13 communities in Isiala-Ngwa
Components
Variables I 1T III IV v VI
FS 0.25 0.02 (0.82) ! 0.29 0.06 | 0.36
POWS (0.92) | -0.14 0.25 ' 0.15 ~-0.,06 | 0,16
CNAT (0.72) | _0.08 0.6l | 0.14 0.08 | 0,18
DIST 0.68 -0.06 0.67 | 0.20 0.12 | 0,19
DAM -0,03 0.11 -0.03 | 0.03 (0.97)} 0,17
AGOV 0,05 0.1 0.66 | 0,60 | -0,05]0.13
STP -0.43 (0.83) 0.1} {-0.25 0,05 | 0,11
PIPE 0.32 ~0.23 0.06 [(0.82) -0.25 | 0,26
ATT 0.27 0.08 0.3} {-0.07 " 0.31 {(0.82)
WLK -0.35 (0.85) -0,27 |-0,05 0.12 |-0,01
BORE 0.62 ~0.04 0.68 | 0,05 0.11 | 0.2
DRY 0.21 0.11 -0.07 [(0,89) 0.32 +0,09
FUEL - ~0.30 (0.87) _0.29 |-0,10 0.15 0,11
_ CORP 0.20 | «0.143 0.35 [(0.77) -0.06 |-0.09
PPWL (0.74) | _o.L6 0.26 | 0,29 0.18 |-0.04
COL 0,09 (0.73) 0.13 | 0.39 ~0,21 | 0,141
TAPS 0.21 (0.89) 0.16 (-0.27 0,06 {~0,0
TANK (0.85) | -0.16 0.25 | 0.30 -0.20 | 0,06
POLIT 0,35 {-0,02 (0.87) {-0.18 ~0,23 |-0.C T}’
EIGEN- :
VALUE .38 L.37 3.8 3,08 1.6 1 1.33
% Of VARI-
ANCE 23,05 |23,00 20,05 16,21 7.68 | 7,00
CUMULATIVE %
| 23.05 | 146.05 66.10 |82.31 89.99196.99 |
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" and CNAT (shortage of water as a result of seasonality of
rainfall; slope and geological differences, and low water
ta't_)le)o What component I is describing is the géneral .
tfend of correlation resulting from limitation of available
sources, water storage facilities, improved sources, and
index of natural influences to water shortage. The positive
signs here means that there is positive correlation between
fhe component and the variables. This also means that the
areas with the highest increases in the above mentioned
variables score highly on component I. Component I which
has an eigenvalue of L.38, accounts for 23.05% of the

total explained variance reflects the general patteré of
‘the limitation of available water sources in Isiala-Ngwa.

It has therefore been identified as an indication of
w;%er.deficiency, The simple correlation between areas
Vhd&iﬁg pollution of water sources (POWS) with variables
TANK, PPWL and CNAT are 0.92, 0.81, and 0.87 respectively
@able 25). This further shows the influence of area and

- suggests that component I represents the pattern of the
limitation of available sources index.

Component 11 has the highest number of positive
loadings on variables TAPS (infrequent running of taps);
FUEL (inadequate fuelling and repairs of pumping plants),
WLK (pipe water leakage), STP (insufficient functional

standpipes), and COL (lack of co~operation from members



- 166 -

of the water board). What component II is describing is
the problem of public water operation and distribution;
Component II which has eigenvalue of ;.37 accounts for
23% of the total explained variance reflects the inherent
problem of public watef operation and distribution in
Isiala~Ngwa. The problem of operation and distribution
of public water supply has therefore been identified
as one of the causes of water deficiency in Isiala-Ngwa.

Component III has an eigenvalue of 3.81 which
accounts for 20.5% of the total variance. It has two
positive loadings which score highly for variables PQLIT
(political differences in the area), and FS (few sfééams
within the area). What component III is describing is the
trgnd of correlation resulting from areas with different
poiitical inclinations and few surface water sources.
.Thé ﬂigh simple correlation value of 0.70 (Table 25)
confirms this fact. Component III is an indication of
the influence of locational factors to water deficiency in
the area.

In component IV, the variables with high loadings
as shown in Table 28 are DRY (the drying of village wells),
PIPE (lack of pipes for water connection) and CORP
(misappropriation of community fund). The drying of the

village wells is an indication of poor drilling methods
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TABLE_28: Variables with highest loadings on the

components
VARIABLES COMPONENT I LOADING

POWS - 0.92

TANK - 0.85

PPWL - 0.74

CNAT ! - 0.72
COMPONENT II

TAPS - ©0.89

FUEL - 0087

WLK - 0.85

STP - 0.83

COL ' W/ 0.73
COMPONENT IIT

| POLIT - 0.87

\ FS - 0.82
e COMPONENT IV

DRY - 0.89

PIPE - 0.82

CORP ’ - 0,72
COMPONENT V
COMPONENT VI

ATT - 0082
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N

or lack of hydrogeological expertise due to lack of fund
to/empioy experienced engineérs. Lack of pipes for waﬁer
connection may be due to lack of fund to purchase the pipes
or that the pipes are not available due to inadequate ;
technological know-how. While misappropriation of
community fund is an indication of corruption as a result
of the desire to acquire more money. Generally, component
IV is an indication of techhological/financial inadequacies.
Thus, this component IV which has eigenvalue of 3.08 and
accounts for 16.27% of the total variance has been
identified to be the influence of technological/financial
inadequacies to rural water deficiency in Isiala—Ngwa.

Component V with eigenvalue of 1.46 accounts %or
7.68% of the total variance. It has only one significant
positive loading on variable DAM (damages to standpipes
ddriﬂg road construction/grading). This component could
" be interpreted as constructional index particularly on
the new expreés roads running from Umuahia to Aba. There-
fore, component V has been identified as an indication
of the influence of constructional problems to water
deficiency in Isiala-Ngwa.

Component VI has the least eigenvalue of 1.33 and

explains 7% of the total variance. It also has one
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signigicant positive loading on variable ATT (careless éttitude
of the people in handling the public standpipes). This
component indicates a general lack of policy against any;
person found tampering with the standpipes or a lack of
maﬁagement strategies 4m the form of supervision of the
standpipes in the part of members of the water Board.

Thus, component VI is an indication of management/policy
inadequacies to water deficiency in Isiala-Ngwa.

From the above analysis and interpretation of the
principal components, it can be adduced that all the
significant loadings in the components are positive./ This
therefore signifies that there is positive corrélathn
between the components and the variables. Accordingly,
t?e following underlisted components have been identified

asy the indices/components responsible for water deficiency

in Isiala-Ngwa.

1. The general limitation of the available water sources.
2. The problem of public water operation/distribution.

3. The influence of locational factors.

4. The influence of technological/financial inadequacies.
5. The problem of road construction/grading.

6. The influence of management/policy inadequacies.
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The use of principal components analysis has made
it possible to reduce our 19 predictor variables into 6
major components responsible for water deficiency in ’
Isiala~Ngwa., Thus, the 6 major components responsible for
water deficiency in the area incorporates both physical,
soéial, economic and political problems, and hence validates
our first assumption that the causes of water deficiency
in Isiala~Ngwa is influenced by physical, socio-economic
and political factors. Some of the 6 major components
responsible for water deficiency in Isiala-Ngwa correspond
with the findings elsewhere, such as that by Emezie (1980),
and Obot (198l). y /

L.t The effects of water deficiency and their
implications for the development of Isiala-Ngwa:

; As has been established that there is water deficiency

iﬁ Isiala-Ngwa, and the root causes also enumerated. What

then are the effects of this water deficiency in the area

ing

bei
to warrant the energy * ~ “expended to rectify the causes,

To fully examine the effects of water deficiency and their
‘implications for the development of the area, some topical

issues catalogued during the course of fieldwork need

to be elucidated.
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Lelhele The effects of the water deficiency in Isiala-
‘ . Ngwa:

" This section will analyse the direct effect of thé
.water deficiency on the pecple of the area. In otherworés,
this section will devote attention on the problems people
encounter (on individual basis) as a result of water
shortages. This will be discussed under the following
subsections. Thus:

L.ie1.17. The water collection Journey/Time spent
in water collection:

»

The mean distance travelled in search of water in
Isiala~-Ngwa was found to be about Skm with standard
deviation of about 2km. The average time spent in/Wéter
collection was also found to be about 2 hours. When the
pgrcentage average daytime was calculated to find the
,pﬁgportion of the day spent for water fetching, we

/

discovered that water fetching occupied about 18% of

A ' standard

the daytime with deviation of about 5% (Table 29).
We assumed here that the daytime actually used fof

productive activities is 12 hours.
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TABLE 29: Distances and Time spent in water collection
in Isiala-Ngwa: '

Communities Estimate of | Average Time | % of average
average spent (hrs) day time
distance spent in water
travelled ' collection

(km)

Amaise 5 1.98 16.5

Amaise-

Ahaba 7 3 915 4 26925

Mbutu Ly 1.72 1M.33

Ngwaobi 5 2.25 18.75

Ngwaukwu 5 2.10 17.5

Nsulu 3 1.23 10.25

Ntigha 3 1.07 8.92

Nvosi 6 2.32 19.33

Okporo-

Ahaba 7 2,62 21.83

Omoba 2 2.42 20,14

Ovungwu 6 2.36 19.67

Ovuokwu 5 2.18 18.17

Umuoha 5 2,00 16 .67

Mean .85 2,12 17.56

Std.,

deviation 1.5 0,55 L.57

From Table 29, the average estimated distance travelled
for water collection ranges from 2km for Omokta to 7km for

Amaise~-Ahaba and Okporo-Ahaba. While the average time
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spent for water collection ranges from 1.07hrs in Ntigha
to 3.15hrs in Amaise-Ahaba. Similafly, the percentage’
of average daytime spent in water collection also ranges
from 8.,92% in Ntigha to 26.25% in Amaise-Ahaba. These
trends are explained by the fact that Amaise-Ahaba does
not have any form of surface water at all or boreholes.
So the people travel long distances in search of water
as opposed to Ntigha that has streams and boreholes with
some functional standpipes. 4

From the table, one would have expected Omoba that
has the least distance to have the least time but hﬁre,
Omoba inhabitants spend 2.l;2hrs for water collectioﬁl
This is because Omoba depends solely on public water
sgpply and so have to spend much time in queuing and
sfruggling for water,

: As has been established, the water collection
journey of about Skm contradicts the West African Studies
figure of 13km for the Ngwa of Southeastern Nigeria as
quoted by Chisholm (1968). The West African Studies
figure is therefore over-generalised particularly for
Isiala~Ngwa. But our average figure of about S5km agrees

with their generalisation for Eastern Nigeria.
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As can be seen from Table 29, the people of Isiala-

Ngwé spend an average percentage of about 18% of the day

in water collection. This thus leaves about 82% of the :
daytime for other productive activities. For 18% of the
daytime to be devoted to water collection alone, creates
a lag for other productive activities as shown in Table
30. Table 30 shows the freqguency of losses encountered by
the people of the area as a result of water shortage/long
water collection journey as recorded from the questionnaire
samples.

From Table 30, losses due to water shortage/long
ﬁistance to the sources,; not specifically mentioned ;n/the
questionnaire account for the highest with 274 representing
about 25%, while injuries/major accidents is the least
witﬁ”1u8 representing about 13%. Other losses due to
wate; shortage/long distance to the sources include missing
of belongings at the water source, pots and other water
containers broken, children not participating in moonlight
plays, and business drawbacks (undefined). Table 30 shows
“that children miss/go to school late as a result of
shortage of water/long distance to the water source, this

represents about 24% of the overall losses.
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TABLE 30 : Frequency of loss(es) due to shortage of water/
: long water collection distance in Isiala-Ngwa

Missing/] Not [Missing/ | Injuries/ ?
Communities going going| going to | major Others
to farm | to school accidents
late hawk { late
Amaise 13 9 1 8 16
Amaise-
Ahaba 15 13 18 10 16
Mbutu 17 13 18 16 19
Ngwaobi 15 1 MW . 10 22
Ngwaukwu 18 yii 26 10 22
Nsulu 39 29 L6 29 27
Ntigha 15 12 17 9 12
Nvosi 28 2l 3L 19 e
Okporo-
Ahaba 15 11 20 9 18
Omoba P 18 12 7 23
‘Ovungwu 16 an 23 12 19
‘Ovuokwu 18 12 20 9 18
Umuoha 19 12 27 12 20
Total 253 192 271 148 274
% Total 21 17 2l 13 25

From Table 30, it can also be seen that as a result
water shortage and the search for water, some economic
activities are affected such as going to farm late which

represents about 21%, and not going to hawk which represents
i
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about 17% of the overall losses. This therefore hampers

or prolongs the time for farming and also militates hawking
activities, It is also important to note that most of the
rural people get their income from these economic activitfes
which seem to suffer due to the search for water. Also,

the people use the money from these economic activities

to buy water which seems to marginalise the people's income.
This is illustrated in Table 31 which shows how the people
of the area get their revenue for buying water during

the period of water shortage. -

From Table 31, it can be seen that the people get the
revenue for buying water during the periods of water |
shortage mainly from selling of their agricultural p;oducts
which account for about 61%, and cutting down of other
expenses which account for about 30%. Some people borrow
monéy to buy water which accounts for about 5%, while
othér sources not specified in the questionnaire account
for about U%. These other sources include doing outside

labours such as hawking and trading.

What can be adduced from Table 31, is that water shortage

in the area has placed the people in marginal income. This
is because the little they get which could have been
utilized for other productive activities such as hawking

énd trading, is used in purchasing water.



- 177 -

AN

TABLE 31: Frequency of sources of revenue to buy water
in Isiala=-Ngwa:

Communities ggﬁging i;lié?%c, ?3Zr°wn Others
other ex-| products
penses

Amaise 8 18 2 0
Amaise-
. Ahaba ' 8 16 3 0
Mbutu 10 18 1 3
Ngwaobi 6 12 2 3
Ngwaukwu 7 17 0 b
Nsulu 19 39 3 0
Ntigha 7 gn 0 0
Nvosi - 10 18 1 3
Okporo- 4
Ahaba 9 19 2 0
Omoba 5 6 0 0
Ovungwu 10 21 1 0
Ovuokwu 10 15 L 2
Umuoha 9 22 3 0
Total 118 235 19 15

% Total 30 61 > 4

Lholto1.2 Social/mousehold problems:

Many social/household problems have been catalogued
as a result of shortage of water in the area as shown

in Tables 32 and 33.
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TABLE 32 : Frequency of household problems encountered
during water shortage in the area:

H

Clothes Cooking ’Cannot' No watgr ' Others

not delayed] bathe for drin-

washed when kKing ;

wanted '
Amaise 13 17 Jn 10 16
Amaise=
Ahaba 16 18 - 2l 18 15
Mbutu 19 19 20 17 2l
Ngwaobi 13 17 10 11 22
Ngwaukwu |- 18 22 34 15 2l
Nsulu 45 53 59 = 50 38
Ntigha 15 mn 2l 10 13
Nvosi 37 38 L2 32 2l
Okporo~ .
Ahaba 17 11 19 12 A8
Omoba 10 11 17 8 23
Ovungwu 20 18 17 13 23
Oyuokwu 19 21 22 17 19
Umuoha 23 15 29 16 18
Total 265 270 335 229 277

% Total 19 20 2l 17 - 20

From Table 32, some household problems manifested as
a result of water shortage inciude people not bathing
when wanted, cooking delayed, clothes not washed, lack of
drinking water and others wnich include toilets not washed,

buildings stopped, palm oil processing stopped, and death
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TABLE 33 Freguency of social problemé encountered

during water shortage in the area

Communities Struggling Fighting Quarreling Othegs
Amaise 19 10 11 7
Amaise~Ahaba 22 12 15 6
Mbutu 21 16 11 9
Ngwaobi 20 6 9 9
Ngwaukwu 29 15 16 12
Nsulu L5 35 31 18
Ntigha 16 8 Jn 10
Nvosi 3l 25 2L 21
OKkporo-Ahaba Zu 16 16 8
Omoba 17 11 7 11
Ovungwu 25 16 16 "11
Ovuokwu 23 12 11 7
Umuoha 28 15 17 9
Total 323 197 201 138
% Total 38 23 23 16

of crops. The most important problem encountered during

water shortage is that of not finding water to bath when

wanted, and this represents about 24%, while the least

problem is lack of water for drinking which represents about

17%., The generally almost equal percentage of these

household water problems indicate that they exert almost

equal weight.
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From Table 33, some social problems encountered

during the course of water fetching are struggling,

fighting, quarrelling, and others such as insults and ;
abuses from Juniors. The most pressing social problem is
.struggling which represents 38%, while the least is others

with 16%.

L.t.17.3. Health Problems:

One of the major repercussions of water deficiency
in any geographical area is its inheré;t health problems.
The health problems eﬁcountered as a result of water
fetching and problems of water inadeguacy have beeq/
shown in Tables 3l and 35. |

From Table 3!, health problems encountered as a
result of water fetching include headache due to constant
cgfrying of water, tiredness,from climbing hilly slopes
" painful and stiff Joints due to trekking, malaria due
to exposure to malarial parasites, and others which
include snake/scorpion bites, early morning cold and hynia.
The problem of headache is the highest with 28% while
tiredness due to climbing hilly slopes is the least with
10%. These health problems help to make the people easily
susceptible to diseases which invariably affect their
productive capacities. Because of this, the people easily
fall victims of water-related diseases such as shown in

Table 35.
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TABLE 3Li: Incidence of health problems encountered as
. a result of water fetching in Isiala-Ngwa

Communities {Head-~i Tiredness |Painful | Malaria Others
ache from . and

climbing |lstiff

hilly Jjoints

slopes
Amaise 18 6 16 13 15
Amaise-
Ahaba 20 8 17 16 13
Mbutu 18 7 22 - 18 16 -
Ngwaobi 18 3 16 12 13
Ngwaukwu 22 3 22 22 14
Nsulu L 38 3L 33 /h
Ntigha 20 5 11 17 185
Nvosi 38 23 37 30 20
Okporo-
Ahaba 20 L 26 13 10
Omoba 18 0 16 9 7
Ovingwu 26 0 18 18 12
Ovuokwu 20 2 20 13 19
Umuoha 26 Iy 20 13 19
Total 281 103 216 | 230 175
% Total 28 10 22 23 17
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TABLE 35: Incidence of water-related disease in Isiala-
Negwa

Communities { Diarrhoea | Scabbies | Cholera| Dysentery Q%hers
Amaise 15 7 3 7 3
Amaise-

Ahaba 19 8 8 9 10
Mbutu 17 10 5 12 9
Ngwaobi 13 8 3 7 9
Ngwaukwu 16 10 n 12 7
Nsulu 15 11 E 17 10
Ntigha 11 - 8 2 6 7
Nvosi 22 10 8 17 11
Okporo- e
Ahaba 2l 21 5 12 7 13
Omoba 8 3 0 n 2
Ovungwu 22 18 5 12 8
bvuokwu 15 10 5 gn 8
Umuoha 16 10 i 10 11
Total 213 13 57 1139 108
% Total 33 20 9 21 17

From Table 35, the water~related diseases suffered

by the people are diarrhoea scabbies, cholera, dysentary,

and others such as rheomatism,

Diarrhoea affects the

people most and this represents 33%, while cholera is the

least with 9%.

The spatial distribution of these water-

related diseases show that Okporo-Ahaba has the highest
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occurrence with 75, while Omoba has the least with 17,
This trend is e#plained by the fact that Okporo-Ahaba |
does not have either surface water or functional stand-
pipes exéept_thGHBlearilled United Nations International
Children Emergency Fund (UNICEF) mono-hand pump which is
yet to start functioning, unlike Omoba which gets its

water solely from the public water supply. This phenomenon
shows that the establishment of improved water supply
through pipeborné wafer could go a loné way to improving
the rural health of the peopléo

/

- ho4.2. The Implication of Water deficiency for the”

development of Isiala-Ngwa:

This section tries to show the effect of water
d%ﬁigieycy on the development of Isiala-Ngwa. The sectors
'wﬁéré.deficiency of water have played prominent roles in
- militating against rural development are grouped into
three, namely, agricultural production, rural industrialisa-

tion; and tertiary activities.

holt.2.1 Agricultural production:

Many agricultural activities in the area have stopped
as a result of lack of adequate water supply. For instance,

in Tkputu village in Nsulu community, the attempt to
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cultivate rice on a commercial level has failed due partly
to laék of adequate water supply and inadequate soil
properties/minerals. Also, during the dry season, many
heaps of palm oil ﬁuts are wasted in many communities
notably in Amaise-Ahaba, Nvosi, Okporo-Ahaba, Ovungwu and
Umnuoha due to lack of water. During this period, some
people most of whom get their mains of sustenance from 0il
palm processing are rendered unemployed.

On several occassions, women leave their farm work
to fetch water for one community development project or

the other. To these women, the opportunity cost of going
/

. to fetch water for community development projects ig the

farm work left undone. But the women have no choice since
they cannot afford to pay the penalty accruing to any
déﬁaultero Also, during the rare occassions when the
‘pﬁblic standpipes run, many farmers leave their farm work
.to struggle and possibly fight for water. All these help
to limit the agricultural productivity. There are many
cases when the crops planted close to the compounds

Wither during the dry season. These crops could have been

watered (irrigated) if there were available water.

Lolis2,2. Rural Industrialisation:

Many rural industries have folded up in Isiala-Ngwa

as a result of water shortage. For instance, in 1986, the
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Onyeama's block industry at Umuala Nsulu folded up when
theirtéZ?erlorry that supplies them with water from the
Otamiri stream (®iyi ubaha") spoilt. The corn mill food,
processing limited at Umuosu Nsulu folded up during the |
early 1970's due partly as a result of water shortage.

They were spending large amounts of money in buying water
from the local hawkers. The local soap industry in Ovungwu
which makes use of the fibres from oil palm head folded

up in 198l partly as a result of lack of water. Presently
(1988),0ne of the major problems facing the Adapalm Nigerian
Limited at Nbawsi, which processes and markets oil palm
products is that of inadequate water supply (Njoku).f'{l987)o
\Ail these show the impact of water deficiency on the
eﬁtablishmenf and growth of rural industries which is a

sine-qua-non to rural development.
/‘ . -

/

- hohe2.3, Tertiary activities:

As a corollary to the shortage of water supply in
the area, many tertiary activities are affected. For
instance, many building constructions such as schools,
churches, civic/kindred halls are stopped durihg the
periods of acute water shortage. The plastering of Ichi

Civic hall in Umuoha community was abruptly stopped during
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A

the months of November to March 1987/88 as a result of
shortage of water.

Also, many villages have lost their bid to have
secondary schools established in their area as a result of
lack of any form of water supply. For example, the present
‘Ununna comprehensive Secondary School at Umuosu Nsulu’would
have been sited at Umuezeukwu Nsulu except that they do not
have any reliable water supply. Also, the present Umuoha
Secondary School at Uratta village would have been sited
at Ichi village except that they do not have any reliable
source of water.

There are occasions when the pupils and teacheré
posted to Ngwaukwu technical secondary school, Okporo-

Ahaba secondary school, and Ovungwu secondary school refuse

A\
\

going there mainly because they do not have either water
_sdﬁply or electricity. All these show the importance of
water supply to rural development in the area.

4.5 Spatial delineation of zones of relative deficiency
of water supply:

From the analysis done so far in the previous sections,
we now present the areas according to their 1level of water

deficiency in a way to delineate spatial areas of rural
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water priority =zones. This>isd2neby evaluating the problems

each community encounters in its water needs as presented
in Table 36. |
Table 36 shows the parameters used in delineating the
spatial rural water priority zones in Isiala-Ngwa. The
values of the variables in the communities are shown in
columns A-H, while the mean of the variables are used as
the yardstick for évaluating the contributions of the variables
in the communities as shown in Table 37.
On how the ranking in Table 37 was’derived, the
figures in Table 36 were scaled from 1 to 5 representing
« very high; high; medium; low; and very low water pro@lem/
priority accordingly. If for instance, in Column e
(in Table 36), the mean value is 2 which automatically
represents medium, and below the mean will be high water
pré’blem assigned with either 1 for very high priority
or 2 for high priority, while above the mean will be
low water problem assigned with either I for low
priority or 5 for very low priority. For example, using
Table 36 to derive Table 37, zero (0) in column A

of Table 36 represents absence of surface water sources
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TABLE 36: The rural water priority zones (see key below
the table for interpretation)

Communities Al B C D E F G H
Amaise 1 0 0 5 117 | 56 |43 35
Amaise- -
Ahaba 0] 1 0 7 26 67 27 Shy
Mbutu 212130 Lo b9 L7 53
Ngwaobi 0 1 0 5 19 61 30 LO
Ngwaukwu L | 3 |49 5 118 | 63 L5 L9
Nsulu 12 L 30 3 10 | L9 63 58
Ntigha 2 3 35 3 S FSO 50 34
Nvosi 11 3| 36 6 119 | 53 |L2 68
Okporo-
Ahaba 0} 2 0 7 22 67 30 75
Omoba O 8 2 120 | 61 |65 17
Ovungwu 112 |27 {6 (20 |67 |33 | 66
Ovuokwu 11 4 1 5 |18 | 68 |31 53
Umuoha 3 1 3 S |17 | 66 31 51
Mean 212 |17 5 {18 60 (L2 50
Standard
deviation 3 1 18 2 5 7 13 | 16

Key

A = The number of surface water sources

B = The number of boreholes/wells

C = Number of functional standpipes

D = The distance travelled to the water sources (km)

E = The percentage of average daytime spent in water

collection.
F = The percentage margin of water deficiency
G = The mean water consumption per person (litres)

H = Cases of water-related diseases.



- 189 -

,

such as streams, springs and ponds, and so is assigned
wlth the value of 1 which means very high water priorify
while 12 which is the highest value for column A is |
assigned with 5 which represents very low water priority/
problem, This process is used for columns A,B,C,D and G,
In the case of columns E,F and H of Table 37, the
reverse of the first process is the case. For instance,
in column E of Table 36 which shows the percentage of
average daytime spent in water collect;on, the highest
value of 26 is assigned with 1 representing very high
water problem, while the lowest value of 9 is assigged
with 5 which means a very low water problem. Thisﬁis
so because the higher the daytime spent in water

collection is an indication of water problem and vice

/ .
versa,
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TABLE 37 : Ranking of rural water priority zones
in Isiala-Ngwa

Communities Al B C D E F G H Total ;
Amaise 21 1 1 31 Lk 3 L 22
Amaise- _
Ahaba 1 2 2 1 1 1 1 2 11
Mbutu 31 3 [T T TR BT A 3] 2 28
Ngwaobi 1 2 1 3 2 3 2 I 18
Ngwaukwu L L 5131131 2 3 3 27
Nsulu 5415 L {1 4L {5} 5 5 2 35
Ntigha 31 L SslL 5|57 L L 3k
Nvosi 2 L 5 2| 2 i 3 1 23
Okporo=~ '
Ahaba 1 3 1 1 2 1 2 1 iZ
Omoba 11 2 215|213 5 5 25
Ovungwu 21 3 Lt 212§+ 2 1 17
Ovuokwu 2 2 1 3 3 1 2 I 18
. muoha Iy 2 1 3 I 2 2 3 21
Kéy'.
1 = very high water priority

= High water priority
= medium priority

Low priority.

Ui & w N
I

= very low priority.

The totals of the rankings for the communities

shown in Table 37 indicate a variation of 2l ranging from 11
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fgr AQaise»Ahaba to 35 for Nsulu, These ranked totals
were ﬁsed in delineating the whole area into five zones
of relative deficiency of water supply shown in Fig.17,. !
From Fig.17, Amaise-Ahaba, Okporo-Ahaba, and Ovungwu havé
the highest water priority, while Nsulu and‘Ntigha have
the least water priority. Areas with fairly medium
rural water need are Amaisé, Ngwaukwu, Nvosi, and Omoba.
The lower the total ranked values (Table,37), the
more water priority, while the higher the value, the
lower the priority, The above analysis has shown that
the water deficiency in the area varies spatially.
However, as can be seen from Fig.17, there is a nopt%east
to south west water deficiency trend, with areas in
the north more favoured than those in the south. The

\

réasqn_for this type of pattern may be explained by

i

tﬁe-fact that, areas in the north have more surface

streams, springs and ponds than those in the southo.
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) CHAPTER &5

STRATEGIES FOR MEETING THE WATER NEEDS OF :
: THE AREA ;

5.1 Existing strategies for water development in
Isiala-Ngwa:

As has been established in the previous chapters, there
is water deficiency in Isiala-Ngwa. To cope with this
problem, different approaches or strategies are made by
the government and people to supply waEer. Strategy as
used in this work implies different approaches or methods
which involves many water development facets used or to
be adopted in the area to solve the problem of rurgl/water
supply. Three strategies are in existence in the Local
Government Area, and fhey are discussed below.

\
\

5.1.17. Public participation in rural water
/ development:

¥

The government participates in the development of
rural water supply through the setting up of six rural
water works controlled by the Imo State Water Board,
Isiala-Ngwa zone, as discussed in section 3.1. 'These
rural water works get their water from their respective
boreholes. In otherwords, they adopt a strategy based on
the tapping of groundwater resources in the development |

of her water supplies. The water from these boreholes
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are not treated before they are distributed to the
consumers. The water is distributed through public sténd-
pipes in the communities where the pipelines exist as :
discussed in section 3.71.1.

An agency that has assisted the government in the
development of rural water supply is the United Nations
International Children's Emergency Fund (UNICEF). Presently,
there are 12 UNICEF handpumps (Table 38) distributed
among some of the water priority areas’shown in Fig.17.
However most of these handpumps have become non-functional
(plate 13) due to inadequate feasibility studies of/the
water table depths. New contracts have been awardéd to
drill new mono-handpumps to replace the non-functional
ones in Mbutu, Ichi, Umueleghele, Umuehim, and Okporo-
Aq;étba'health centre site. All the same, these UNICEF
"mono-handpumps have helped to minimise the problem of
rural water supply in Amaudara (Ngwaobi), Umuejije
(Ovungwu) , Ahiaba-Okpuala (Ngwaukwu), and Umuomainukwu
~(Nsulu).

5.1.2 Village/community participation in rural
water development:

The villages/communities also engage in water

development/supply through community efforts. Many
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villages in Nsulu community have undertaken annual fund
raising ceremonies for water supply. These villages are
Agburuke, Amachi, Umuakwu, Uluode and Uﬁuosu. In communities .
- where the vilkages are essentially too small to undertake
water supply through community effort, the éommunity engages
in water supply through the cotibined effort of all the villages
forming it. These communities are Mbutu, Ovungwu, Umuoha
and Ntigha. In all these villages/communities, every
working class male adult, married men and women arellevied
a fixed sum of money on a pro rata basis., Usually the men
pay more than the women. For instance, in Umuode (Néulu),
men were levied N10.00 while women paid ¥5.00 in 1987,
All working class male adults are usually compelled to
pay the levies whether the person is living within the
village or not. Defaulters of these levies are |
penalized accordingly.

Free-will donations are also expected from members
of the village/community as well as from invited guests
during the fund raising ceremonies. During the fund raising
ceremonies, individuals and organisations from different
town branches use these occasions as avenues to display

wealth and to know who is who in the village/community.
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TABLE 38: Location of UNICEF mono-handpumps in 181ala~
Ngwa Local Government Area

Location/village Community
Unuogele Ntigha Ntigha
Ichi Umuoha
Ahiaba Okpuala ' ) Ngwaukwu
Mbutu Mbutu
Amuke Okporo-Ahaba
Amaudara - Ngwaobi
Umuode B Nsulu
Unuomaiukwu Nsulu
Unuogu Nsulu ,
Unuejije Ovungwu L
Unuehim -Nvosi
Umueleghele : Ovuokwu

donsiderably large gumé of money are realised during these
Qéremonies, For instance, Umuode village (Nsulu) realised
§,8,000.00 in 1987, while Agburuke (Nsulu) realised |
N32,000.00 in the same year.

‘In all these villages/communities, the main choice
of water supply strategy has been to tap the groundwater

using borehole and then piping the water to different

locations in the village(s). In some villages where the
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constpuctidn of the water project have started, like in
Agburuke and Umuode villages of Nsulu, the job execution

is done by a contractor. On several occasions, the villégers
(adult males) are compelled by the village counsellors

to supply labour, like in the construction of trenches.
Defaulters are penalized appropriately.

It is important to note that most attempts by the
people to supply water have remained in the planning
stage. This is begéﬁse of lack of fund, inadequate
planning, lack of support from the government and corrupt
practices, Many cases abound where the villége leadfrs
convert the fund meant for water supply projects td/
private use. In some villages/communities, like in
Umuosu (Nsulu) and Umuoha, the idea of providing water
supply by the people have been forgotten, and the
. already contributed money cannot be retrieved from the
village/community leaders, This then has m111ta€2é?ﬁg%%r
supply development.

Also, during the 1960s, the villages engaged in the
construction of wells., This was subsized by the local
government. But, these wells have dried up (see plate 7)
except one found in Eziama (Ntigha), Mba (Okporo~Ahaba)

and Mgbedeala (Amaise-Ahaba). The water from these wells
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have been polluted and the people do not drink water from
them. These wells dried up wainly as a result of inade@ugte
knowledge of the depths of the permanent water table i
which is about 9 metres deep as found in this research.
Most of the villages also engage in constructing
catchment pits to collect rainwater during the rainy

season, (see plate 2) They use the water for non-

‘domestic and at times for domestic activities like

washing. The villages that have pond8 and springs clean

them periodically to guarantee the supply of clean water,

5.1.3. Individual participation in water developmerit:
» Individuals also participate in water develobment
through the construction of underground concrete tanks
épd the buying of metal tanks. Water is then directed
tg these tanks for éforage by channelisation mainly
during rainfall (see plate 1CB) Other common methods
are the use of storage facilities like drums, pots,
gourds, buckets and basins.

Recently, many well-to-do mémbers of the area have
started drillimg boreholes for private use. In many
cases, these borehole owners install a standpipe

infront of their compounds for public use. This; thus,
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has helped to reduce the problem of water\supply in some
villages. Individuals also construct catchment pits to
collect rainwater during the raihy season for domestic
and non-=domestic water activities.

5.2 Evaluation of the existing water development
strategies in the area:

As seen from section 5.1, there is a Joint partici-
pation of the government, village/community, and
- individuals in water development. Except perhaps in
individual participation, there are oom;on features
apparent in both the public and village/community partici-
' pation in water development. These are: P
(i) The use of boreholes as the main source of/water
supplye. a

. (ii) Building of high level storage tanks
éiii) The use of generating plants for powering the pumps.

(iv) The distribution of water to different locations/ -
villages through a pipe network system.

Before a village is selected for water supply, the
village/community must show enough enthusiasm by way of
;agitation, petition, and frequently demanding assistance
from the government. Also, Ehe village, community must be

o

financially viable in termsicontributing some portion of the

cost of construction of the system, a contribution to be
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made.;n ferms of money, labour or both. This is like
community self financed program and this method has beéen
highly used in Latin America and several Asian countrie%.
When all the necessary construction and installation works
have been completed, the pipelines are then connected to
the general public water system and the water is rationed
.among the villages/communities to maximise the hydraulic
gradient (that is pressure). This rationing accounts for
why taps run for oﬁl& few hours during the day.

In éomé villégeé/communities with pipeborne water,
there is no fixed distance for the installation of Rublié
standpipes. The standpipes are located haphazardlﬁ’
over the area., This results ﬁ@]éome people in many villages/
qommunifies with pipeborne water, travelling more than
Z#ms.to the public standpipes in search of water.
Aécording to Nwokonko (1987), the standpipes were located .
in their present site using a target population of 500-
1000 as the &ardstick. This strategy accpunts for why
some public standpipes are sited where theré is 1little
or no settlements and people have to trek long distances
to this 'meeting point'., For instance, the people of
Amuzu village in Ngwaukwu trek about 3kms to Okpuala-

"Ngwa to fetch water because there is no standpipe in

their village. This is due to the fact that they were not
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up to the expected population then, and Okpuala-Ngwa was
cﬁoseﬁ/as a central point to serve the village,

Also, some villages are selected for pipeborne
water on political basis. Political party henchmen
provided pipeborne water to their area and areas loyal fo
their party irrespective of whether they reach the expected
population of 500-1000 people. This phenomenon explains
why some villages/communities do not have any form of
piped water while their neighbouring v}llages have pipe-
borne water. In thése areas with pipeborne water, the
standpipes are located near or infront‘of the compounds
of the influential members of the village. Other Qeébers
of the village have to trek there to fetch water. ‘On
many occaéions? these influential members either personally
‘o£~by their sons/daughters, control and determine whé
fe&chés‘water as if it is their personal property. Also,
this method of locating standpipes accounts for their
haphazard spatial positions.

At this Junction, it is necessary for us to examine
- the above working strategies in order to find out whether
" the strategies are in line with the public water needs
of the people of Isiala-Ngwa. Thus verifying our third
assumption: whatever water development strategy existing

in the area is ineffective. The assumption will be
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5.2.17 The number of villages/communities served with '
pipeborne water:

There are 1l villages/wards in Isiala-Ngwa. Out of
these 14l villages, 122 villages have water taps (both
functional and non-functional). Out of these 122
villages, 57 villages have functional taps, while 65
villages have non-functional taps. This shows a lag of
functional taps over non-functional ones. Table 39 shows
the distribution of public standpipes in the commﬁnities
together with the number of times they run per week and
how long the standpipes have stayed without functipﬁing.

‘From Table 39, #maise, Amaise-Ahaba, Ngwaobi and
Okporo-Ahaba communities have standpipes that have not
floved ranging from a period of 1-18 years, while
'Ngwaukwu and Umuoha have all its standpipes functional.
However, it is important to note that Umuoha community
has only one village with pipeborne water (see Appendix C).
Other communities have both functional and non-functional
standpipes with Nvosi, Mbutu and Ngwaukwu topping the
llst in having functional stanupxpef7 &ﬂhlle Ovuokwu

and Umuoha have the least functional standpipes.
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TABLE 39: Number of willages with. pipeborne water, time of flow per
' week (hrs), -and -length of time the standpipes have
stayved without water (vears) in 151ala=Ngwa
(Source: Fieldwork, 1987)

Total No.. of No. of - No. of Duration Léngth of.
No. of villages villages villages of flow time
villages | with with fun- |with non-' per week the stand-
standpipes|tional - - [functional (hours) pipes
) standpipes | standpipes: stopped
' functioning
Amaise 5 5 0 S - li=7yrs
Amaise-Ahaba 5 5 o) 5 - 2-10yrs
Mbutu 15 13 10 3 3hrs/
) times 3-17yrs.
Ngwaobi 6 6 0 6 - 1=lyrs
Ngwaukwu 12 10 10 0 Lhrs/
3times
Nsulu 23 11 5 6 2hrs/2times | 1- 18yrs
Ntigha 7 7 3 “ Ly 3hrs/2times| since lyrs
Nvosi 2l 2l 16 8 2hrs/2times| 1=-16yrs
Okporo-Ahaba} 10 10 -0 10 ) - Over 18yrs
Omoba 7 5 3 2 lihrs/3times | 3-8yrs
Ovungwu 11 11 8 3 2hrs/2times | 8-18yrs
Ovuokwu i an 1 13 2hrs/ 2times | 1-9yrs
Umuoha 5 1 1 0 2hrs/2times -
Total _ g 122 < 57 65 3hrs/2times | 1-18yrs
% Total 100 8.7 6.7 53.3
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The general pattern, as shown in Table 39 indicates
that -the public standpipes run for a duration of 2-lLhours

in either twice or thrice per week. The silent point
t

3

about this géneralisation is that not all the villages
having functional standpipes get this water at the same
time., The water is rationed to different villages at

different times and days of the week, thus leaving some

'villages without water for 3 to 4 days, These villages

therefore face serious water shortages during the periods
without water,
From Table 39, it can also be seen that there are

57 villages with functional standpipes representing -

46.7% of the villages with public standpipes. While the

villages with non-functional standpipes are 65 and
represents 53.3%., The standpipes were made non-

functional as a result of disuse and road construction.
-

- But these non-functional standpipes can still be

made functional, yet, nothing has happened. This is

a mark of inefficiency on the part of the water board.

5.2.2. The spatial distribution of public standpipes
in the communities of Isiala-Ngwa:

There are 783 public standpipes in Isiala-Ngwa. Out
of this number, 56l standpipes are non-functional. While

219 standpipes are functional (see how the standpipes
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are distributed among the villages in Appendix C). This
represehts 26% of the functional standpipes as against
74% of non-functional standpipes in the area. Table
4O shows the spatial distribution of public standpipes
in Isiala-Ngwa.

From Table O, Umuoha community has the least number
of standpipes, while Nsulu with 135 standﬁipes has the
highest. Ngwaukwu has the highest number of functional
standpipes with 49, while four communities do not have
any functional standpipes at all. These four communities
are Amaise, Amaise-Ahaba, Ngwaobi‘and Okporo-Ahaba, These
communities except Amaise do not have any form ofysﬁrface
Water. They therefore suffer from acute shortage of water
as 1llustrated in section 1.2, Hence, the water vendors
ﬁave started to exploit the situation and large sums of
mgnéy are spent by theApeople iﬁ buying water.

Table 1,0 also shows that Nsulu and Nvosi have the
highes% number of non-functional standpipes with 105
and 87 respectively, while Umuoha has the least with 1.
Generally, there are 56l non-functional standpipes out
~of 783 standpipes in the area. These non-functional
stendpipes can be made functional by comparatively

small repair works. The question.is, why has the Imo State
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TABLE LO: Distribution of public standpipes in the
communities of Isiala-Ngwa (Source: Field
work, 1987)
Total | No. of % of % of non-
No. of} function-{No.of nm| func~- functional
stand-| nal stand:functionttional standpipes
pipes pipes al stand{stand-
pipes pipes
Amaise 2l 0 2l 0 100
Amaise-
Ahaba L3 0 L3 0] 100
Mbutu 59 30 29 51 L9
Ngwaobi 2l 0 2L 0 100
Ngwaukwu 103 49 EEM L8 52
Nsulu 145 30 105 22 78
Ntigha 68 35 33 52 L9
Nvosi 123 36 87 29 71
Okporo-
Ahaba 10 0 140 0 100
. Omoba L9 8 L1 16 8l
70yungwu 61 27 gin Ll 56
“Ovuokwu 50 1 L9 2 98
Umuoha L 3 <1 75 25
Total 783 219 seh | 26 7L
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'~ Water Board, Isiala-Ngwa zone, stayed so 1ong'to take

approbriate effectual steps to remedy the situation? This

delay and neglect is tantamount to inefficiency.

From the analysis so far, we can draw the followiné

conclusions as a result of the adoption of the present/

existing water development strategies. Thus:

(1)

(i1)

(iii)

The per capita water consumption of lj;2 1lpd is very
low as found in section 2.,4. This figure only
represent836°5%of the Federal Republic of Nigeria's
recommended standard.

Related to the above is the fact that the average
daily water supply of 25 lpd from the publ;c/

supplies is also too low,

The average water collection distance of about Skm

~1s too high. For any water development strategy

to be éffectively felt in any geographical area,
the distance travelled to the water source must
be at its minimal. That about 18% of the day time
is spent in water collection creates a lag for
other productive activities. This therefore calls

for an immediate reappraisal of the existing water

- development strategies in order to meet the present

water needs of the people of the area.
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(iv) Also, that only 57 villages out 14l villages/
| wards in the area have functional standpipes
signifies a degree of inefficiency in the
strategy adopted for rural water develépment,
This then calls for an immediate arrest of the
situation through the adoption of new water
development strategies.
(v) It is unfortunate that out of 783 public stand-
pipes in the area, only 219 are functional,
This means that 56l standpipes representing
7L% are non-functional.

The above analysis and evaluation of water suﬁély
éituation in Isiala-Ngwa goes to show that the present/
existing water development strategies adopted by the
imo State water Board, Isiala-Ngwa zone, and the people
is iﬁeffioient since the water problem still persist.
This therefore calls for a reappraisal by way of adopting
new alternative water development strategies that will
help to meet the people's water needs and thus bring the
year 1990 (the International Drinking Water Supply and
Sanitation Decade, 1981-1996), which 1s almost gone,

close to reality.
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5.3 The need for alternative water development
: Strategies:. :
7/

In this section, we examine the strategies adopted
in other countries- of the world with similar rural water
supply problem with a view to determining the possibilities
of their adoption in Isiala-Ngwa. This is done taking
cognizance of the local environmental conditions of the
area and using the people's actual wants/needs and their
suggestions (an emic process) on how the problem of rural
water supply can beféolved. This lirre of thinking is
adopted since wé 5elieve that the problem of rural water
- supply can only be solved by a Jjoint effort of the ;ural
people (emic method) and the government (etic metﬁgd)

of any geographical area,

5.3,17 Case studies:

~.
!

.+ There is a fast-growing range of simple technologies
which may be used to augment and improve water supplies
especially in rural areas. The essential factor in these
new technologies is to ensure efficiency in collection
and extraction methods, as well as in distribution
systems. In rural Guatemala, the dominant technology
for the introduction of potable water is by gravity flow.

Typically, a spring is located which lies at an elevation

higher than that of the town.
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A concrete or stonework captation tank is constructed at
the spring site, and polyvimylchloride (PVC) or steel
pipe is used to transport the clean spring water to a'
distribution tank, located near the population. From
the distribution tank, feeder lines constructed of PVC
pipe are built to deliver water to either individual
houéehold spigots or to public taps shared by three to
six families. This gravity-fed technology is particularly
appropriate not only because it is relatively inexpensive
to build but because it eliminates thé need for pumps,
hydraulic rams, and other mechanical means of transporting
water (Annis and Cox, 1982). y

In the Republic of South Korea, which has a G;ry
successful rural water programme, the whole village is
ﬁobilised to build the supply. The average construction
pgribd for a supply from a spring to a population of
500-1000 people was reported to be one week (Schultzberg,
1978). In Malawi, a number of gravity rural schemes
serving large areas and supplying up to 80,000 people
have been successfully built with community labour and
a minimum of ministerial staff. The éonstruction of |
each scheme is preceded by an extensive period of

motivation of the people.
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For storage of water, ponds can be dug in small
depressions or water catchment tanks can be constructed
below ground level using simple hand tools, Water catchment
tanks have been introduced in Sudan and Botswana under
technical co-operation programmes. .Puring the 1962-1966,
FAO mounted a project "Land and water use survey" in
Kordofan province in the Republic of Sudan., Several types
of "do-it-yourself™ catchment tanks had been evolved,
combining local materials with small quantities of
imported plastic ahd cement, constructed by local labour,
These tanks were primarily for drinking water and only in
the latter part'of the survey their application fo?/
supplementing "micro-irrigation" was considered (Hﬁssain,
1980) .

. In recent years, the development of shallow tube
ﬁelis has provided a very useful source of water
particularly for small farmers. Currently, such tube
wells are being increasingly used in parts of India,
Bangladesh and Sri Lanka. Shallow tube wells can be
excavated in soft rocks and semi-consolidated formation
using the hand-bored or augured method conveniently up
to 9m depth and manual percussion methods up to a

depth of about 30m.
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In the Republics of South Korea and\Afghanistan
local operators also collect money required for fuel and
their own salary from the villagers. In Malawi,local '
operators look after the schemes, no revenue is collecte&e
‘ The schemes are either gravity fed or based on handpumps
which means that operating costs are virtually nil. 1In
Tanzania, no revenue has been collected so far and
facilities are frequently not in use due to lack of diesel
for the pumps (Schultzberg 1978). In kenya there are
considerable operational problems caus;d by lack of funds
and manpower resources and inadequate administrative
procedures for reporting and repairing failures. A non-
operating supply deteriorates very quickly as peopi;
tend to destroy taps and pumps when they do not deliver
the desired Qater.

- Many methods have been used by countries in selecting
villages for rural water supply. There has, in the past,
been a strong tendency to attend to those communities
which show greatest potential for growth, are wealthiest
and best educated, have the greatest capacity to repay
capital loans, have the strongest political influence and
most vocal in their demands. A good example is in Peru, |
In contrast, Tanzania's current development plan places the

highest priority on villages of the greatest need. In
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fostering its co-operative programme, water supplies are
béing supported first in Ujamaa cooperative villages, in
areas of acute scarcity of water, areas of population
concentration and where productive activities may be proéo—
ted. Thailand's worst-first strategy is similar to
Tanzania's greatest need strategy. _

Although technical efficiency should not be
discounted, the technology selected and the way it is chosen
must be suited to the physical and social conditions in

which it is placed.

5.3.2. Comparisons with the Isiala-Ngwa (Imo Statel
Strategy:

From section 5.3.1, it can be adduced that the main

centre of focus for the development of rural water supply
ié either through tapping the groundwater resources or
tﬂrdﬁgh surface water sources mainly springs. The
groundwater is tapped through boreholes/wells/handpumps,
while the surface water is tapped by gravity supply.

Also, rainwater is tapped in some countries by the use

of ponds dug in small depressions or water catchment tanks
constructed below ground level.

In Imo State, with particular reference to Isiala-

Ngwas the borehole strategy is used to tap the groundwater
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by the public water boérd. According to MN¥okonko (1987),
the borehole strategy is adopted because it is the purest
for drinking at any time since it does not need treatment
and therefore saves cost. 1In Isiala-Ngwa, there has not.
been any attempt to tap the surface water for public
consumption as has been done in other developing countries
such as Guatemala and even in some states of Nigeria like
in Plateau (For instance, Langtang and Pankshin Local
Government Areas). Open dug wells have been tried in the
area as a means of supplying water tos-the people but these
wells have dried up. Recently, 12 UNICEF handpumps have
been installed in the area as a way of augmenting the
efforts of the Imo State Water Board., However, moSé of
these handpumps have become non-functional (Plate 12).
?his is as a result of inadequafe feasibility studies of the
Qater table.

- Eventhough Isiala-Ngwa (lmo State) strategy differs
from other parts of the world by not making use of the
surface water strategy, their emphasis on gpoundwater
(borehole/wells) have been the trend in other parts

of the world mainly the developing countries. However,
the major difference have been in terms of method

and degree of involvement between the people and the

government (Water Board)., While in some countries like

Tanzania, Sudan and Malawi, the rural people are
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integrated in the decision and implemenfétion of the
water projects, in Isiala-Ngwa (Imo State), the decision
and implementation is done by the government. This hés
thus tended to make the rural people, those to enjoy the’
water, the on-lookers. In some areas, where the people
mobilize themselves to provide water for themselves
through community effort, they have alwayé failed due

to lack of adequate fund and support from the government.
This can be shown by the series of fund raising ceremonies
for rural water supply and yet, there has not been any
village that has successfully completed a water project
in Isiala-Ngwa.

Many times, the failure of these water projec%; stem
from the fact that they do not really know exactly what
water development strategy/facet to adopt. At times,
s%me'villages/communities engage in the construction of
storage tanks when they do not have pipes to distribute
the water, while somé envisage drilling a borehole while
they do not consider pipes and storage tanks. This is
a big problem which calls for proper elucidation by way
of enuciating new alternative strategies/methods that
will integrate the people's suggestions/perceptions with

that of the government.
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S.l4 Alternative strategies for Isiala-Ngwa:

‘&t is our belief that the problem of rural water.
supply in Isiala-Ngwa can only be solved when there is a
Joint rapport between the people and the government by way
of suggestions, contributions both in kind and cash, and the
setting up of rural water development committees that will
oversee the running and proper implementation and main-
tenance of water projects. We believe that the setting
up of this, rural water development committees can help
to raise up interest in community participation through
self-financed water programmes, It is because of the
high regard we place on the rural people, that thg;f
suggestions on how the water problem can be solved, have
been sampled and integrated as presented in the alternative
strategies/facets shown in Table 41. It is with these
sampied people's suggestions on the best ways) to solve
the problem of rural water supply, that we will
recommend alternative strategies for the development of

rural water supply in the area.
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TABLE L1: Frequency of suggestions by the people on the
g best wayls) to solve the problem of water supply
in Isjala-Ngwa (* see key for interpretation
of the variables):

Communities| S1 |S2| S3|SL S5 |86 |57 1S8 [s9 | s10
Amaise 9 | 6]10| 2|l uLl6)6] 2]6]o0
Amaise- .

Ahaba 10 |10} 6] 7] 5|8 2} L |2 0
Mbutu 17 g8l 8| sl 716} 4] 110 7
Ngwaobi 1M 5{ 0] 2 6 {10 1 310 0
Ngwaukwu 25 .8 0 L{16 |11 7 L {5 11
Nsulu L2 gl 18 116 | 15 8 13 9 7 0
Ntigha ° 18 | 10| 10| 6110 f15| 5t o {5 | 16
Nvosi 23 |11 Ll t16 (1 51 L7 |,7
Okporo- I
Ahaba 12 9/ o 8{13 (20| o} 31| 3 0
Omoba N 3l of 5| 6114} ol o} o | 10
Ovungwu 10 6f O} L] 10 |12 5 3 3 7
Ovuokwu 23 |12 of 2| 9y15( 3| 3|1 | o
Umucha 28 |10} 5] 6|10 | !l 6] 6] 2| 0O
Total 22 |107| 61 81| 1271140 57 L2| W1| 58

*¥Key for the interpretation of variables |
S1 = provision and maintenance of boreholes/pipeborne water.
S2 = construction of deep village wells
S3 = pumping water from streams
Sl = provision of water tankers.

S5 = Building of large storage tanks.
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S6 = Increase in the number of functional standpipes/repairing
of spoilt ones.

S7 = Protection of water sources against water pollution

S8 = Village initiation and local/state government's support.,

S9 = Grading of the access roads leading to the water sources,
S10 = Provision and maintenance and fuelling of power plants.
From Table l1, the provision and maintenance of bore-
| holes/pipeborne water has the highest value with 242,
while grading of the access roads leading to the water
sources has the least with 1. .This pattern shows that the
people equally percieve the provision of boreholes and
pipeborne water as a major relief to the problem pf/water
supply. While it is true that the grading of access
roads is important4for easy collection and transportation
o? water by the bicycle/motor cycle/car owners, we found
odt'fhat it has the least value because the majority of
those that go to fetch water, trek to the sources. They
therefore do not care whether the roads are graded.
From Table L1 also, the people's suggestions/
perceptions on the ways to solve the problem of water
supply in Isiala-Ngwa have been grouped into two: the
highly valued alternative strategies/methods, and the
lowly valued alternative strategies/methods. The highly

valued alternative strategies/methods range from 100
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and above while the lowly valued alternative strategies/
methods are less than 100. This cut-off value is an
arbitrary decision to enhance interpretation based on the

1

number of variables.

S.h.1. The highly valued alternative strategies/methods:

The highly valued alternative methods are S1 (provision
and maintenance of boreholes/pipeborne water), S6 (increase
“the number of functional standpipes and repairing
those that are non-functional), S5 (Building of large
storage tanks), and S2 (Construction of deep village wells)
(Table }2). The people place high value on these water
development facets/methods and thus believe that théir
water problem will be solved if the facets/methods are
implemented. To the people, the provision and proper
ggintenance of boreholes and the distribution of this
Borehole water to different villages via pipes could go
a long way to feduée their water problem. To reduce the
distance travelled for water collection, the people
equally feel that more functional standpipes should be
installed and spoilt ones repaired so that many villages
will be served with pipeborne water.

To safeguard any possible failures in the maiﬁtenance

and fuelling of the pumping plants as well as failures in .
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hydraulic pressure, large central storage tanks should
’be ¢onstructed in communities that normally face serious
problem during periods of water deficiency especially in
the very high and high water priority zones shown in Fig.17.
These storage tanks could be connected to the water dis-
tribution network with the help of booster pumps to
increase the hydraulic energy. With these booster pumps,
water could reach many villages in a community which
will thus, reduce the distance travelled in search of water.
In some places where the drilling of Boreholes and
consequént connection to the water network system could
not be done, open dug wells should be enoouragedqf/
Alternatively, the already dried up wells could be
renovated. This thever, requires proper feasibility
étudies of the groundwater dynamics. To safeguard these
Qelis from pollution, they should be covered and laws

made prohibiting people from throwing stones into the

wells, which should attract some'penalties.

5.4.2.  The lowly valued alternative strategies/methods:

From Table AZ,Athe lowly valued alternative strategies/
methods are Sl (provision of water tankers by the local
government), S3 (pumping water from the streams), S10

(provision and maintenance and fuelling of power plants),
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TABLE L2: The alternative rural water development
strategies/methods in Isiala-Ngwa
A = Highly valued alternative strategies
Variable value meaning of variables
S L2 Provision and maintenance of boreholes/
pipeborne water
Sé 140 Increase in the number of functional
standpipes/repairing of spoilt ones.
S5 127 Building of large storage tanks
S2 107 Construction of deep village wells
B Lowly valued alternative strategies
Sy 81 Provision of water tankers
S3 61 pumping water from streams 7
S10 58 provision and maintenance and fuelling
of power plants
S7 57 protection of water sources against
\ water pollution v
i S8 L2 village initiation and local/state
t government's support
SO 41 Grading of the access roads leading
to water sources

S7 (protection of water sources against water pollution),

S8 (village initiation and local/state government support),

and 89 (Grading of the access roads leading to the water

sources ).

The important thing about these lowly valued

alternative strateg8ies/methods is that they are supplements
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to the highl& valued strategies with the exception of S|
(provision of water tankers by the Local Government) and
S3 (pumping water from streams). They therefore do not

stand out as strategies on their own. |

Water is a social resource whose demand is perfectly
inelastic, Incdtherwords, people will always need water
so far as they are aliV€. Because of this, local/state
governments can provide water tankers to serve some
communities which have been identifieq as having acute
water shortage. People should buy the water at highly
subsized rates. This will help to cuﬁ/reduce the excesses
of the water vendors as well as make the people fegi
the impact of the go&ernment. This is particularly
important especially this time, the government of Nigeria
ﬁgys attention to rural development and its attendant
séciél mobilization. The Directorate of Foods, Roads
and Rural Infrastructure (DFRRI) can make their impacts
felt by achieving this.

The presence of S3 (pumping water from the streams)
as one of the people's recommended strategies/methods for
the development of water supply in the area clearly shows
that the people equally recognise that the surface water

could be developed to make water more available. Related
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to S3 (pumping water from streams) is S7 (protection of
water sources against water pollution) and S9 (grading of
the access roads leading to the water sources). If thel
water sources are protected against water pollution, thgs
will help to make some of the abandoned water sources
more useful. Wells, ponds and streams should be protected
and laws and penalties made against any possible offender,
People should be warned against indiiscriminate use of the
ponds and streams as sacrificial areas. If possible,
sacrificial areas should be demarcated, so that the
native doctors can know their zone of operation. Also,
the streams should be demarcated between drinking water
users and those using the streams for washing or’}ermen-
ting their cassava. This willlhelp to check water
pollution and thus, make more water available for
ariﬁking purposes. The access roads leading to the

water sources should also be graded to make them possible
~ for bicyeles/motorcycles/cars to ply the roads. This
will help to reduce the quagmire encountered during

water collection.

5.5. A suggested new water development strategy for
Isiala-Ngwa:

In this section, we present the water development
strategies/methods we feel are appropriate for the

development of water supply in Isiala-Ngwa, taking the
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people's suggestions, the local environmental conditions
and the resources available into consideration. Based on
this fact therefore and taking cognizance of the analysis
opin
done so far, we are of the {

_i?%hat the most effective
water development strategy for the area is that which
will bridge the gap of the long water collection distance
of about 5km and increase thé total quantity of water
supplied. This is because, the wastage of some economic
resources such as oil palm products and children going to
school late usually during the water shortage periods,
is due mainly to the long distance travelled to fetch
water. Also, that about 18% of the day time is speét
in water collection lends credence to the rocle of the
1ong water collection distance to the socio-economic
development of the area.

| This new stratégy for the development of water supply
will centre on how to solve the water needs of the
different rural water priority zones discussed in section
4.5. This strategy will involve a combination of the use
of boreholes/wells/handpumps to tap the groundwater, and
the puﬁping of water from surface streams. It is our
submission that the problem of water supply will continue
to persist in Isiala-Ngwa 1f attention is concentrated

only on the use of boreholes/wells/handpumps to tap the

groundwater resource as is the case presently. This
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problem will persist because of the high rate at which
these boreholes/wells/handpumps dry up (that is, become
non-functional) as a result of high water draw down. -
Inadequate feasibility studies of the groundwater dynamics
and wrong site selection for tﬁe boreholes/wells/handpumps'
also affect the longevity of.these water projects. The
fact that these water projects are drilled on contract
basis complicates the matter since the contractors are
only interested in getting their money. This is exemplified
by the inability of most of the UNICEF mono~handpumps,
which were completed in 1987, to supply water.

We therefore suggest ;;;‘the development of the sur-
face streams as a strategy for water supply develégment
in the area. This strategy is presently the only
solution to the problem of water supply in the area. This
is because these surface streams like Imo River, Ahii,
lOtamiri and 0Jji have high water discharge rates and have
been of use by the people of Isiala-Ngwa. The possibility
of adopting this strategy is feasible and has been
successfully practised in Other states of Nigeria like
in Plateau State to supply water to the different
Local Government Areas. We are not saying that the

groundwater strategy should be discarded entirely but

the two strategies should complement each other.
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For the selection of £he villages/communities to be
supplied with water first, emphasis should be placed on
supplying water to areas that are worst-off. This is a
form of worst-first strategy. Since water is one of the
essential amenities to be provided by the government, we
suggest that water should be supplied free to the people.
This is not too much for the government (local/state)
since the people pay their taxes and rates, and contribute
immensely to the food production (like 0il palm produce,
cassava, yam, vegetables and oranges) of the country.
However, where the government cannot carry the responsi-
bility of supplying water free to the people, the
villages/communities could contribute some portiqﬁ/of the
cost of the construction of thé water system, ié}contribu—
.tioﬁ to be made in form of money, labour or both, through
‘#he_process of community participation.

- The success of community participation requires

that the villagers are motivated and that there has been
‘some involvement on the part of the villagers in the
selection of the scheme. This can be done by encouraging
village/community water development committees charged
with the planning, mobilization and organisation, collec-
tion of levies and implementation of water projects. The

process of community labour can bring down the construction
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costs and as a primary benefit introduce a sense of belong-
ing to the people served. When this rapport has been
established between the people and the government (local/
state), raising of funds for at least the cost of |
operation at the local level which will help to prevent
water supplies going out of service almost at the same

rate as they are being constructed.

Eventhough the people will be mobilized to partici-
pate in water supply, the method of silecting villages/
communities to be supplied with water should be based on
the worst-first or extreme-need strategy as used in
Thailand or Tanzania. This strategy will enable the
areas without water, mainly the very high/high waﬁer
priority zones, to be supplied with water first. When
fhese high water priority zones have been selected, the
péople should be asked to provide 20% of the implementation
" costs if the government is not carrying the full costs.
One of the disadvantages of the worst-first strategy is
that most of the worst villages in terms of rural water
subply also,ﬁéﬁgé;%\;éétgthe poorest villages. To
avoid this, the gé;érnment (local/state) should encourage
the people through the rural water development committees

to organise fund raising ceremonies for water supplies, and

where the targetted amount of 20% is not met,
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the government should provide these\villages/communi—

ties with water. Thereafter, the villages will continue
with the payment, on annual instalments, until the expeéted
target is reached. The type of water development project;
to be engaged on will then depend on the local conditions
and the amount of financial resources available.

Also, on individual village-to-village perspective, it
18 our suggestion that those villages that have initiated
moves to supply water through village effort to re-orient
their choice of the water supply strateéy already chosen.
This is necessary in order not to waste the scarce
" financial resources in adopting a wrong water supply//
strategy that will not last the-@éggiiof time. Forfﬁ
instance, it is wrong for some villages like Umuode,
Umﬁosu and Mbubo (all in Nsulu) to adopt a borehole
stfétegy of groundwater tapping, while they have
reliable surface streams, and springs. If these streams
and springs are developed to supply water to different
parts of the village via pipes, the supply will be more
constant and reliable than the borehole water. This is
why there is need'for the setting up of water development
committees in the different villages/communities of
Isiala-Ngwa to enlighten the people on the suitable

water development strategies to adopt. We equally suggest

that people should provide more water storage facilities
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in thelr houses to store more water during the rainy

season.

5.5.17. The desirable locations of water development :
sites in Isiala-Ngwa:

The rural water priority zones shown in Fig.17
indicate a five-strata hierarchy for rural water need in
Isiala-Ngwa. Amaise-Ahaba, Okporo-Ahaba and Ovungwu have
the most extreme need for water supply (highest priority)
as discussed in section L.5. These areas do not have
any form of surface water, so to suppi} water to these
areas, the use of deep boreholes/wells/handpumps is the
moét appropriate. However, since it is not possib;e/at
this time to drill handpumps in all the villages dae to
cost, the driiling of boreholes with piﬁed water systems
éomplemented by the use of wells and individual storage
résefvoirs are the most appropriate to solve the water
- problem of these communities without any reliable surface
water. The dried up wells could be renovated and if
possible the number increased to guarantee all year
supply of water for domestic and non-domestic activities.

For the communities with low extreme need (very
low/low priority zones) for rural water supply, which
fortunately coincides with the communities with reliable

surface streams, the most appropriate way to supply

water to these areas notably Mbutu, Nsulu and Ntigha
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is by pumping water from the streams tg serve the villages.
‘'This can be done by building a storage reservoir of about
690,000 litres (690 cubic metres). Then, from these
reservoirs, the water will be piped to different villaées
within the catchment area shown in Fig.18. For areas
within the communities which will involve high cost to be
supplied with piped water from the streams, deep wells
could be constructed or old dried up ones renovated.

For Nsulu community, the desirable streams to be
tapped are the Ahii stream at the viilages of Umuode,
Unuakwu and Chuhu-Nsulu; and the Otamiri stream between
the villages of Ubaha and Umuala. However, the most

" appropriate site in Nsulu community is the Otamif& stream
near the Imo State Games village at Ubaha-Umuala border.
«This stream and site is selected because it has a more
7central position than the other streams and springs in
the zone and therefore will have a wider coverage in
terms of catchment area as shown in Fig.18. This site
is situated in a valley that separates Ubaha with
Umuala villages. In order to distribute the water to
the Villages,part of the stream could be dammed to
provide an artificial water reservoir. A high level

storage reservoir of about 690 cubic metres should be
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built and a booster pump/station provided to boost the
energy grade line of the water from the reservoirs to.the
service centres. This booster pump is very necessary
because the proposed site is in a lowland and therefore}
more hydraulic energy is needed for the water to reach
different parts of the community. Water from the Otamiri
stream could apart from serving the people of Nsulu villages
could be distributed to some parts of Nvosi villages such

as Umunevo, Obuba and Umunkpeyi.

For Mbutu community, the most apg}opriate site is
Owerrinta, where the Imo river will be tapped to supply
Qater to serve the villages of Mbutu, and some par?s’of
Amaise, Amaise-Ahaba and Ngwaobi communities; TheﬁMbutu
rural water scheme which has 1ts pump house in Uhum near
Ugba junction and also very near to Owerrinta (see Fig. 11)
cguld utilize the Imo river as an alternative source of
- water supply to the existing borehole (groundwater)
strategy. The technology here will only require the
construction of a small dam to create artificial reservoir,

3

building of a large storage reservoir of about 6390m~ and
the provision of a booster pump. Water from this stream
could be connected to the existing water network system.
This will involve the installation of new water pipelines

to the villages without pipelines or pipeborne water,



- 223 -

For Ntigha community, the oji stream could be utilized
and the appropriate site is in Umuekpe-Ntigha. To guarantee
the supbly of large volume of water, the stream should be
dammed and a high level service reservoir of about 69Om3§
provided. A booster pump is also needed here to supply
fhe hydraulic energy required for the free movement of water
to all the villages served. This site will enable the water
to serve the people of Ntigha, and some parts of Ngwaukwu
community such as the villages of Abayi, Ihie, Ahiaba Ubi,
Umuchima and Amaoji. However, the water from the oji stream
could equally be connected to the Ngwaukwu rural water
works at AmaoJi to supplement the borehole water.

The water from these suggested streams (Fig.18§/have
for long, acted as a source of domestic and non-domestic
w?ter supply for both the villagers and the water vendors
(éee,Plate 9) from Aba and Umuahia towns. The people of
i tﬁe‘area have been using the water from these streams
without any serious bacteriological or chemical harm.
Therefore, ﬁhe mass utilization and integration into the
existing rural water works will do little or no harm to
the people,

It is important to point out that emphasis on a
combination of groundwater through the use of boreholes/

wells, and water from surface streams (Fig.18) is

borne out of the fact that each will complement the other
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in case of any serious break down or hy@rological draw-

down of water. This will thus necessitate all year supply
of water to the people of Isiala-Ngwa. We equally recognise
that groundwater is generally more reliable from the quality
point of view whereas the cost of operation of a water |
supply based on surface streams is considerably lower (in
terms of durability, reliability and constancy of supply)
than the utilization of a pumped groundwater source.
However, in terms of monetary cost, the renovation of

dried up and perhaps spoilt wells is Epe cheapest but

the time and energy involved in getting the water from

the wells is enormous. The wells may not be enough to

adequately serve the population and thus minimise @hé

distance travelled for water collection
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CHAPTER 6

SUMMARY OF FINDINGS, RECOMMENDATIONS, AND CONCLUSIONS

Summary of findings:

This study has utilized and explored the different

techniques and avenues of rural water resources analysis

to arrive at its findings. Tem summaries of the major

findings of the work have been made. They are:

1.

The total household water demand for Isiala-Ngwa is
1108 1hd, while the consumption (gupply) is 355 1lhd. -
This gives a deficiency of 753 1hd representing a '
percentage margin of about 68%. On the whole, the mean
per capita water consumption per person per dé; for the
area is L2 1lpd. ‘This represents some 36.5% of the

Federal Government of Nigeria recommended minimum

-of 115 1pd.

The average distance travelled for water collection

in the area is about 5km. The people .of Isiala-Ngwa
spend about 2 hours in water collection and about

18% of the day time in water collection. This figure

is very high and thus affects other productive activities
such as farming and hawking activities as well as

children missing or going to school late.
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As a result of shortage of water in the area, some

‘social/household and health problems are encountered,

The social/household problems include people not bathing
when wanted, toilets not washed, buildings stopped, |
palm oil processing stopped, and death of crops. Health
problems encountered as a result of water fetching are
mainly headache, malaria, and painful and stiff Joints.
The water-related diseases suffered as a result of
shortage of water are mainiy diarrhoga and dysentery.

As a resﬁlt of shortage of water, some rural development
activities have been seriously militated. These are
mainly in the areas of agricultural production, rgﬁal
industrialisation, and tertiary activities, Thi;lhas

affected the development of the area.

5. ‘The total number of public standpipes (both functional

lénd'non-functional) in the area is 783. Out of this
number, 56l standpibes (about 74%) are non-functional
for upward of 1-18years. This is due mainly as a
result of road construction and disuse (see Appendix C).
Some of the non-functional standpipes have been
uprooted from their bases. There are only 219
functional standpipes (about 26%) in the area. The
functional standpipes do not supply water for more

than 18 hours in one week. Generally, the average
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daily per capita water supply from the Isiala-Ngwa public
water works is 25 1pd. The water is rationed to different
villages at different time and days of the week. :
Small diametef pipelines (from 50mm-100mm) dominate in Isiala—
Ngwa. These pipelines are two small for large public water
distribution and are thus responsible for the frequent

pipe burst which occur in the area. Nbawsi rural water

works have the smallest (50mm) diameter pipeline in the

area, : .
Many attempts by the people to provide water supply through

community efforts have been militated mainly as a result of

¢ ;
lack of fund, embezzlement of fund meant for water supply

development, and lack of adequate knowledge of the type of
water development strategy to adopt. This has tended to
limit all efforts by the people to supply water within
meréﬁplénning stage.
Six underlying components have been identified as responsible
for water deficiency in Isiala-Ngwa. These are:
(i) The general limitation of the available water sources
(ii) The problem of public water operation/distribution
(iii) The influence of locational factors
(iv) The influence of technological/financial inadequacies.

(v) The problem of road construction/road grading.

(vi) The influence of management/policy inadequacies.
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9., Five zones of relative deficiency of water supply
(priority zones) have been delineated in Isiala-Ngwaf They
are:
(i) very high priority zone
(ii) High priority zone
(iii) medium priority zone
(iv) low priority zone
(v) Very low priority zone
"10. The existing water development strategy(ies) adopted by
the government and people of the are; to supply water is
ineffective and not in line with the water needs of the
{ people, There is then need for an alternative wate;/
"development strategies that will integrate past é%periences
with new thinking in order to necessitate all year

&supply of water to the area.

6.2, Summary of Recommendations:

Based on the major findings of this research, we make
the following recommendations which will act as a canon
to the rural development planners and other agencies res-

ponsible for rural water planning and supply in Imo State.

1. Non-functional standpipes should be repaired to make
them functional as well as increasing the number of
functional standpipes. This will bridge the gap of
the long distance travelled for water collection as well

as reduce the time spent in water colléction.
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The villages supplied with water from the public water
worﬂs should be made to know the time and days of the
week their villages will be supplied with water. This, is
necessery since water 1is rationed to different villageé
at differen£ time and days of the week. A new and
efficiently regularized water supply time table should
be provided and made known to the villages concerned so
that they can\know the exact days of the week they will
be supplied with water. This scheme will help the people
to schedule their activities to fit their water collection
activities.

To prevent constant pipe burst in the area, faipl&

" medium (such as 150mm to 250mm) diameter pipelines

should be used in place of the small diameter pipelines.

The dominance of the small diameter (75mm) pipelines in

Améiyi, Nbawsi, and Ovungwu/Ovuokwu rural water works

should be rectified and replaced with large diameter
pipelines to guarantee and remedy constant pipeburst as
a result of high hydraulic pressures. The 50mm diameter

. Nbawsi
pipeline in should be replaced to avoid the constant
pipe burst and water leakage in the area.
We request for a total review of the whole rate of §¥200,00
per month per standpipe much as the water taps do not

give steady water supply to the public to justify the

N200.00 rate. This is because the continuous payment of



- 2.1 -

N200.00 rate per month per standpipe by the Local Government
cénno{ be Justified in the light of the number of hourg in
which these public standpipes run per week/month. This
review is necessary which will include a total review of:
the activities of the Water Board, estimation of the
amount (rate) to be paid by the people/local government

to guarantee all season supply of water, and the repairs of
spoilt and constant fuelling of pumping plants. The

habit whereby members of the public buy fuels for the
powering of the pumping plants (as weil as paying for their
usual water rates) should be discouraged.

Proper feasibility studies of the appropriate site pf
boreholes/wells/handpumps should be made by those %hat
know the hydro-geological dynamics of the area. This is
necessary to prevent these water projects drying up

immediately as they are commissioned/opened. Thus, the

‘ people need to be equipped of the average depth of the

water table (found in this research to be about L9 meters
below ground surface) so that they can no longer be
deceived by the exploitative hands of the water contractors.
A rural water development committee should be set up in
all the villages/communities of Isiala-Ngwa. This
committee should be charged with the mobilization and

organisation of the people for water supply programmes

through community efforts. They should equally be charged
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witb finding the best water development strategy to adopt

as well as the infrastructures that will guarantee successful
implementation based on the local conditions and the resources
available. This committee should equally monitor the |
functionality of the public standpipes/wells/handpumps as
well as making recommendations to the water board on the
water failures and the need for improvement. The committee
would work hand in hand with the present Local Government
committee on water supply which at pres%nt, has not achieved

much,

Emphasis need to be directed to ways and means of tapping the

surface streams mainly the Imo River, the Otamiri an@/Oji

streams, to supply water to the people of Isiala-Ngwa. This
new water development strategy is feasible and requires
prsper feasibility studies of the discharge rates, solid
was£e'éontents, possible dangers of contamination, the
chemical and bacteriological contents, as well as the type
of infrastructure that will necessitate all season supply
of water. This new water development strategy could be
integrated to the already existing borehole strategy of
groundwater resource utilization, adopted by the Imo State
Water Board. These two strategies will complement each
other and thus guarantee all season supply of water to the
people of Isiala-Ngwa. Also, the dried up wells could be

renovated to make them functional and if possible new wells
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shopld'pe bored in some high water priority zones that do not
have pipeborne water. Individuals should equally be encouraged
to buy many storage reservoirs to retain water during the :

rainy season.

The method of selecting villages for the supply of water
should be based on worst-first/extreme need strategy. The
high water priority zones mainly Amaise-Ahaba, Ngwaobi,
Okporo-Ahaba, Ovungwu, Ovuokwu and Umuoha should be provided
with water first before the low water pfﬁority zones like
Nsulu and Ntigha communities. ‘For the supply, the villages/
.communities could contribute 20% of the running cost ;f the
government cannot supply the water free. For the wa{;r
distribution, the public standpipes should be sited in areas
of population concentration and in locations that are
cenﬁral to the population to reduce the water collection

distance,

9. The water sources should be protected from environmental

pollution. The ponds, streams and springs should be
demarcated between drinking water zones and sacrificial
areas to avoid water pollution. Also people should be
educated on fhe health dangers' of bathing on the same zone
where drinking water is fetched. People mainly children
should aléo be educated on the dangers of throwing stones

into the wells. Laws should be made against
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any possible offender which should attract penalties.

7

6.3 Conclusion:

This work is set out to investigate the water supply ;
situation in Isiala-Ngwa Local Government Area of Imo State.
It tries to find out the quantity of water demanded and
supplied as a basis of determining whether there is deficiency
of water supply relative to the demand. The causes of the
water deficiency in the area were determined and the effect
of the deficiency on the people were also enumerated. The

area has been divided into 5 zones (priority zones) of

relative deficiency of water supply. The existing water

development strategies were examined and altefnative/étrategies
were suggested. Also, the desirable locations for the siting
of Water development projects were suggested. A summary
of findings and recommendations were then made, | |

It is important to point out here that some problems
were encountered during the course of acquiring data for

this research. ©Some of the major problems include:

(i) The laék of a comprehnensive information of the number
of villages with streams, springs, and ponds as well
as a map showing the comprehensive locations of
public standpipes (both functional and non-

functional) in the area, from the water board.
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This therefore subjected us to take a rigorous community

“to 6ommunity water survey of the area. We did this by

i)

(iii)~

the help of paid fieldworkers. The financial burden was

1

really enormous.

We were asked to go to the headquarters of the Imo State
Water Board at Owerri (State Capital), to get clearance/
permission from the general manager for water) before
attention could be granted us at Isiala-Ngwa zone of
the board. As would be expected in Nigeria, it took
an average of five calls before the permission was
granted to us. You can then visualize the time, cost

’

and danger of travelling from Isiala-Ngwa to Owerri

(which is about LOkm) for an average of five call days.

i

We equally discovered during the process of fieldwork

that the area was too large for a study of this sort.

(In order to finish the fieldwork (data collection)

(iv)

within the short period of time and start with the
organisation and analysis of the data, we had to put

extra time and energy.

The researcher faced serious financial problems during

the process of fieldwork and had to stop travelling

by public transport. The researcher therefore travelled

by bicycle and was badly inconvenienced by the hot sun

-and dust raised by speeding cars/vehigles. This is
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because the fieldwork was conducted during the dry

7

Season.

(v) Another problem we encountered during the process of ;
this research is that the university of Nigeria's
I.B.M L4361/l computer broke down. This therefore
prolonged our work since we cannot compute principal
components analysis manually.

However, despite all these limitations, it is our
belief that the issues that stimulated this research as
enumerated in the statement of problem and incorporated in
.the aims of study, have been fairly investigated aé spflt
out in the summary of findings and recommendations. /fhis
work, among other things, has exposed the core components
resgonsible for water deficiency in the area. 1t has also
proQiQed a spatial delineation of zones of relative'deficiency
of Qater supply (priority zones) in Isiala-Ngwa. It is
therefore hoped that with these tools, this work will act
as a guide to water resource and rural development

planners in Isiala-Ngwa and other parts of Imo State.
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APPENDIX A -

DEPARTMENT OF GEOGRAPHY
UNIVERSITY OF NIGERIA, NSUKKA

HOUSE-HOLD QUESTIONNAIRE

Sir/Madam,

I am a postgraduate student of geography, specialising
in Hydrology and Water Resources,; in the University of
Nigeria, Nsukka., 1 am carrying out a research on rural
Water Supply in Isiala Ngwa Local Government Area of Imo
State.

You are please requested to supply-~information for the
fellowing questions which will be used in my research. The
information you give is thus purely of an academic nature,
and will be treated in the strictest confidence.

In answering the questions below, fill the blank.
spaces and tick % _/ ) the letter of the correct option.

Thanks for your anticipated co-operation

Yours faithfully,

GEORGE N, CHIMA,

SECTION A: GENERAL FOR HOUSE~HOLD WATER-SUPPLY (To be
answered by the Family Head or the persen who seesto
the family®s household activities).

1, What is the name of your Village? ccececeoscosoo
2. How many of you are in the house-hold? cccocosso
3, From what source(s) do you get your Water supply?

A, River B, Stream C. Spring D. pond
E. rainwater F. tap G. well H, Dborehole.



10,
1.
12e

13,

1.

15,
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What is the lecal name of the ticked source(s)?
ao‘ @0 20 ®en o eaa (b) 602 8000 €0 O (C) 0000 @9 009 e (d) Q0 ¢ e0 000 e

Who collects the water from the source?

a. Mother (b) Father (c) Son(s) (d) Daughter(s)
e, house=boy/maid.

How far is the source of water from your house? c.ccoecoces
From what source(s) do you get water in the rainy season?

a. Stream (b) river (c) spring (d) pond (e) rainwater
f. tap (g) well (h) borehole.

From what source(s) do you get water in the dry season?

a. stream (b) river (c) spring (d) pond (e) rainwater
f. ‘tap (g) well (h) borehele.

De you have pipeborne water in your area?

a, Yes (b) No.

If yes, do you have a public tap in your village?
Do you get water from the public tap always?

Also, do you have a private water connection to your

house?

Do you get water from the private water connection
always?

How do you supplement water if the taps do not run?

a. Fetch from the river/stream (b) fetch from the spring
c. fetch from the pond (d) fetch from the well

e, fetch from the borehole (f) buy water.

If you buy water, from who do you buy the water?
a. Lecal water hawkers (b) water vendors

CQ Others (SpeCify) @ 0 006 %0 ¢ 0D OO 9 06 H OGO 6OV OS FA O OO S0 60O D6 0D
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6. How much do you buy the following:

Water container Price (in Naira (N) .nd Kobo (K)

Rainy | Dry Rainy|Dry [ Rainy
season | season | sea~ |Sea-| sea-
son__|son | son

Y8¥son

One bucket (size 30
One jerry can (size
0

One drum {medium
size) E

One tank (500 ' !
gallons) !

-

17. Do you include the money for buying water in your daily/

weekly budgets? (a) Yes (b)) ~ Nos

18, If no, how do you get extra money to buy water?

éag cutting down other expenses
b) selling your agricultural produce v

(c) borrowing (d) others (SPeCify) eoeeeeeeeesivnyse
19, If you decide to go and fetch water yourself, by what

means do you get there and how long will the Journey take?

b) By trekking ... hour(s) ......... minute(s)
{c) By driving ...... hour(s) ..... minute(s)

gag By bicycle/motorcycle o.... hour(s) ..... minutes)

20. Do you pay for the water at the source? (a) Yes {b) No.

210 If yes; hOW mU.Ch? © o o & 0 e oouNanacouo.oooK

22, How many buckets of water do you get in a day? ........

23. How many buckets of water do you use? s.ccocesccsvcsss

2. Do you have enough water for your needs? (a) Yes (b) Ne.

25, Assuming there is plenty and constant water supply, how
many buckets will be enough for your household in a day?

26, Wnat do you think are the causes of water shortage(s)
your village/area? (a) eceeeee (D) ocees (C)au.. (4d)

in

¢ e e o8

27. In what ways can these causes be controlled or eradicated?

() vevvnee (D) vevnornnn (€) vuvrivnnn (@) venvniininnn
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28, Have you or your village (community) made any attempt
to solve the problem of water shortage? (a) Yes (b) No.

29.. If yes, how? (a) by building a water storage tank

(b) by constructing a village well S
(¢) by drilling a borehole (d) others (specify) cecccncons

H

30, How successful has been the attempt to solve this water

problem? (a) very successful (b) fairly successful
(c) Not successful.:

31, If Not successfully, why? ecvceoeecocen

© @ @ @ 0 0e€ 06 ¢ O & 8GO0 e e

SECTION B: WATER USE AND PROBLEMS OF SUPPLY

32. How do you use wéter in your household?

83 bevoeeneo (D) seeneenn (C) suninn c (@) ernes (&) euun

® 00 & 03 ¢ @O @G0 e O

33, Where do you wash your clotheg ?
(a) At home (b) at the stream/river/pond (c) at the tap.-

{ /
3. What non-domestic uses do you make of water? (8) ccoecoo.
) (b) © 200 e 06 (C) ®© 9 & v 0o 0 (d) © 09 6@ 0 0C OO0 E B0 00 8000

© e © 0 0 a6

35, How much water do you need for the non-domestic uUSe€S ce¢o.o

36Q\ Hew much water do you finally get for the non-domestic

~ uses« ® O3 ® C P 06 09 0 8GO0 C'OS 6 00O Y SO E S 0000 S S SO DS A G e S HE 90600 QOO

37. What physical problem do you encounter most in fetching .
water? (a) Trekking/riding long distances in search of
water %b) climbing steep and hilly parts to

the water source. (c) Digging hole to search for water
when the stream/pond dries. (d) Queuing and struggling
for water (e) Others (SpeCify) ceoececoececcnccoooosonnos
38. What health problem do you mostly encounter with

fetching of water? (a) Headache due to carrying of water

on the head. (b) tiredness from climbing hilly slopes

(c) painful and stiff joints as a result of trekking

(@) Malaria due to exposure when fetching water

(e) Others (specify) .eeevececcas coceneones

e ¢ 8 @0 0 ¢ 00 a0
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39, Have you ever suffered from any water related disease?
fa) Yes (b) No.

LO. If yes, what types of disease?

gag Diarrhoea  (b) Scabbies (c) cholera (d) dysentery
e Others (Specify) ..b’.OOﬂDGoQUQ'Q’QG.Gﬂ.‘ﬁoﬂ&.o.aa;‘.

41, What loss(es) do you encounter most during water short-
age?

ag missing or going to farm late.

b) not going to hawk (c) missing of lessons by pupils
d) Injuries and sometimes major accidents

(e) Others (SpPeCify) coecerececonessconccasoosscnsaonnns

42, What inconvenience do you encounter most during water
shortage? (a) clothes not washed
(b) cooking delayed (c) cannot bathe when you want
(d) No water for drinking (e) otlrers (specify) o....

h3. What secial problem(s)do you encounter most in the
attempt to get water during the shortage(s)?

(a) struggling (b) fighting (c) quarrelling .
(d) others (sSpeCify) ce.icesososcocaoncnossoasocas

L. What do you think could be done to solve the problems
caused by shertage of water in your area?

(a) © 9 G e ¢ ® 6086 0a 20 0 ® 04 q 6 e o0 (b) © © 0086006 08 %06600669®0cDCeE 00

' (C) ©C 9 00 0089 O © 0006 606800 e e O O ® (d) G @& 306 86 R OO0 OO e 6 PO BSOSO O
(e) P ® 0 ® ¢ © ®# 0 9 0 6 8 R 6 6 06 & 0 O ® Q¢ (f) ® C & 0 ¢ @ ¢ O ® 0O a o 0 0 Q8 ¢ © © 0 0 9 O '
(8) soevcvoecnoncnna ceeceo. Others (specify) eeecesoccas

45. To you, what do you think is/are the best way(s) to
supply water to your village/community? ..ceceecsescesceos

2 ® 00 000G 6080630000 H 03I OIS S IS O600C 009600 3O 0 e PAOI SO SO0 G OO 00O

9 0 006 © 0 5 ye & e 00 O @ ® 00 ® 3P 600 S OGSO OO0 OGS GO O VS GO0 s OGO O SO0 S E 0D OO O
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APPENDIX B -
INTERVIEW SCHEDULE FOR PUBLIC WATER BOARD

Sir/Madam,

I am a postgraduate student of geography, specialising
in Hydrology and Water Resources, in the University of Nigeria,
Nsukka. I am carrying out a research on rural water supply

in Isiala-Ngwa Local Government Area of Imo State.

You are please requested to supply information for the
following questions which will be used in my research. The
information you give is thus purely of an academic nature,
and will be treated in the strictest confidence.

1. What is the name of the Water Board?

2. When was the develbpment started and when was it completed?
3., How do you distribute your Water?

4. Which villages/Communities do you pump water to?

5

« What are the criteria for choosing these v1llages/ y
Communities for pipeborne Water?

6. What is the number of Public taps in each Villages/
Community? '

7. What also are the criteria for locating or siting these
taps where they are presently located?

8. What are the pipe sizes used,where are their different
location?

9, How many public taps are functioning in each village/community?
10, Why are they not Functioning?

11, What are the number of Private Tap Water connections in
each Village/Community?

12. How many of them have been disconnected in each
Village/Community?

13. Why have they been disconnected?

14. What is the average cost of laying pipes to a village for
public taps?

15. What is the average cost for a private tap water
connection to a house?

16, What quantity of Water is pumped to a Village/Community
per hour and for how many hours per day.
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17, What quantity of Water is Pumped to a house per hour,
and for how many hours per day.

18, ~ How many storage reservoirs are under your Jurisdictlon
and Where are they Located?

19. What are the types of reservoirs? ‘
20, What is the capacity of each reservoir?.

21, What 1s the general Water rate charged for supplying water
in each Village?

22. What is the rate charged per house connection?

23, Do Consumers pay Water rates even if the Water does
not flow for a whole month or more? If Yes, Why?

2Ly, Who collects the public Water rates in each village,
and what is the amount? : _

25, Is the amount paid enough?

26, If not enough, how much do you think would be enough
: to provide all year round water supply to the villages?

27. Do you encounter any problem in the collection of
the Water rates?

; L.

28. What do you think are the causes of Water shortage(s)
in Isiala._Ngwa Local Government Area as regards this
Water Board?

29, In your opinion, what are the effects of this Water
shortage on the people of Isiala-Ngwa?

30. > What effortsare you making to solve these problems°

~

31.' How much does it cost to set up a village Water Supply? .

32. What type of Capital equipment is needed and what are
their cost?

33. What types of buildings and what are their cost?

34, What is the ideal water storage capacity that will
necessitate all year round water supply for a
village of 7,000, 10,000, 12,000 and 150007 And what
will be the cost of each? :

35. What water supply development strategy do you use?
36. Why have you adopted this strategy?

37. Which Water supply development strategy do you think
is better and why?

38. Whlch Strategy is the cheapest to adopt and which is
the contlest
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LPPENDIX C

NVOSI

COMMUNITY: ISIALA- NVOSI

. ISTALA-NGWA LOCAL GOVERNMEN AREA, IMO STATE: PUBLIC TAP SURVEY

_ No. of func-| Duration . | No. of non- How long has
~ Village No. of water taps| tional taps per week | functionall it stopped Remarks
' ) o ‘ taps functioning
Umuehim 2 17 2 times 1 3 Four years : ’
Ebeyi 6 2 2 = L -{1) One has stopped
. - ) 5 for 3. years N
 Awmayl 8 5 2. 3 ?i) Three for over 1 year
' 1) One for 6 months
: ) - - (ii) Two for over }i years '
Unugurua 3 3 2 = : - -
Eziama Nvosi 12 ) 1hr 2timed 3 3 yrs -
Obuba Nvosi. 3 - - 3 ly yrs ST
Unuogele Nvosi 2 1 2times 1 5 yrs One discon=-
S ‘ nected from
' ‘ thre main line
Ohuhu Ekwuru Iy - - L Ly yrs ]

o y 6 Nill Nill 6 6 moths a-ong Obuba,
Umuamocha 2 Nill Nill 2 6 months muguru noad.
Umuokiri 3 Nill - Nill 3 6 months
Amaku Nvosi I -2 2 times 2 over. 2 yrs The 2 non-

. : : ' : functionzl teps
Umnunkpeyi/Unuawuru 7 I - 3 5 yrs
Umunevo ‘ - b - - L 10 yrs . hize been dug
Umunko 2 - - 2" 10 yrs out.
Umuejia 3 - - 3 15 yrs,
Mgbokonta 3 - - 3 15 yrs
Total 7l 27 W7



WATER SCHENME: OVUNGWU/OVUCKWU

COMMUNITY: OSOKWA NVOSI

Villa No. of No. of func- Duration No. of non- How long has it
Llage water taps { tional taps . per week { functional stopped Ffunctioning | Eemarks
' ' taps
Umuabali 7 1 Once in li wks.| 6 Over S5yrs {since 1982){ Even the only
’ X ) : : i : : . functional
- ; tapThot had
2 ' ) ‘water since
the onset of
the rainy '
) season.,
Umuada in 1 Once in l wks. 3 Over Syrs Isince o
: o 1982) -same-
Umuhu 2 1 Once a week 1 I yrs Duraticn per
, week not
. , regular
Umuezu i 1 Once a week 3 Lyrs "Duration .-
. ' \ per week not
regular
Umuetegha S 2 L 2 Lyrs - Sake~
~ Umungbogho - : 1 1 # e ® - SamEg-
' Rtigha-Unuetegha 3. 1 2 times 2 3yrs
Kputuke-Isiala Nvosi 5 Nill Nill 5 For over L ¥rs
Ikem Osokwa 5 Nill Nill 5 For over 3yrs except
T : ‘ one that stopped after
the grading of the 'C!f
_ road by May, 1987.
Umuohia _ 5 Nill Nill 5 Over 10 yrs
Umuokenyi Ndiolumbe 3 'Nill~o Wil 3 Over 10 yrs

\lﬂ *
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COMMURITY : OSOKWA NVOSI (Ca#id’.
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. No of water A .
Village taps igéngi ig%g; Duration per| Ko. of non- How long has :
- ) taDS week functional it been non- Remarks
vap taps functional. ‘

" Akpuruta- | \

Ndiolumbe 2 2 i 1dhhrs 1  Over 10 yrs E

Umuécho—» - _ _
Ndiolumbe 2 Nill Nill 2 =d0=

Mgbogho- . | S
‘Ndiolumbe. - - - - Nili

Unuike-

ukwu-Ndiocliu

mbe 1 Nill Nilil 1 Over 10 vears

Total 19 9 40

WATER SCH=ME: OVUNGWU/OVUOKWU
COMBMUNITY s OVUNGWU

Okpungwu n - - i 1876 Up rooted during

Aba/Obikabia road con-
. o . struction by Nigeri
_ . Cartio
Agbapagwu - 3 - - 3 1976 As above
Ihenaeri Ala _r 3 - - h - 1976 As above
‘Umuakpor L - - -t 4976 s .
Unuapu-I - l 3 2 hrs - -
: - . 3 times & 1980 .

Umuapu II 12 5 2hrs e



WATES SCHEME: OVUNGWU/CVUOKW. (Contd)

-COMMUNITY: OVUNGwU:

- 271 =

‘Umuotiri e 1 -2hrs Once 3 1970 -
Umuejije_. - - - . - = '
Amaede S by ihr per month 1 1980 _
Umuzja 8 3 2hrs 2 times 5 2 in 1970, 3 in
] : 1980 5
Ngwa-Ama 3 1 2hrs 2times 2 1980 ’
Umuckoro '5 i khrs 2 times 1 1976 Receives water from Nenu
o . - water station
Eke-na-Ekpu 3 3 2hrs 2times - -  -do-~
-Umuihi 3 3 - -
Totzl ) 61 27 3l
WATER SCHEME: OVUNGWU/GVUOKWU
COMMUNITY: OVUCKWU:
Okpuala I - - Iy 3yrs Damzged by the Niger Co.
| during road comnstruction.
Amzuha _ 3 - - '3 fmonths Damaged during road
. construction.
Obekwensu I - - I 8 yrs Damzged by the Niger Co.
_ » ' _ during rozd¢ comstruction.
Umusleghele 7 - - 7 3yrs - do-
Umuzkwa 3 - - 3 8yrs -do-
Amemgborogwu - - - - - Nome at &Il
Ovuorji 7 . Once 6 3yrs :




_WATE: SCHEME: OVUKZ®U/CVUCKWU

COMMUNITY: OVUOKWU {Contd)

._Umuegoro 3 Nil : -3yrs ‘Damaged during road construction work
Umuene 7 Nil: 7 | 8yrs -,’édo- |
Umurasi | mi1 1 2yrs |

‘Umuawé _ 5 Nil 5 Zyrs

Umuikogele 1 Nil 1 2yr=E

Amairi 1 Nil 1 3yrs

Umuokoro- - _

miri ' 2 Nil 2 3yrs

Umuopia 2 "Nil 2 3yrs

O‘pichukqu - - - - None at all

Total - - 50 1 19

R 29 e g Spaeemoemsemesgemagy ) P ) e

“ o

ity
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WATER. SCHEME : MBUTU
COMMUNITY : AMAISE-AHABA

Mgbedeala 7 Nil Nil 7 10yrs _',‘Plpes were damaged during the construction of r‘xpress Road
Umuacha - i T Nil Nil i 10yrs - | . ~do- ’
Mkpuka _ 5 -Nil Nil 5 Oyrs Pipes were broken during read construction Company in 1977.
. Umuikaa- ' : : '
Umu-ochiagu | 10 . ~Nil Nil 10 - Qyrs ;Both pipes and taps were removed during the construction of

- ' . § ' Owerri-Express Jungtion read in 13978. :
Egbelu-Umu~-| 3 . Nil Nil {3 2yrs 1 Pumping Engine damaged pipes removed during c:mstr'uctlon
ikaa - ' : of Aba-Owerrl road and sozs taps removed too.
Ununvo - - 4L Nil Nil 1 9yrs \ ‘
Total k3 - - - k3
WATER SCHEME: MBUTU
COMMUNITY: AM21SE
Aga Amaise T Nil Kil 7 Syrs _ Pipes were destroyzd during the construction of the Express rd.
Amaockpu 3 Nil Nil 3 . Syrs Pipes were damaged .
Nneoyi 7 Nil Nil 7 hyrs Construction Company destroyed the Pipes.
Unuekene 5 Nil kil S Syrs ‘Pipes were damaged .
Unuwandu 2 Nil Nil 2 7yrs Has stopped before the rozd construction. :
Total 2h - - 24 :
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MBUTU

COMMUNITY : NGWAOBTI

- 27 =

-

No. of No. of . - - + 1o
Villaze " water Function-| —uratiom §I°° of 20"‘ long
taps al water per on-fun- as it = _ ,
taps - week ctional stopped Remark o .
ps taps funtion- WRETArEs
ing ’
Umunduogu 5 Nil - 5 _over Byrs Most of the taps are broken R
Umuebi 2 Nil - 2 over 1iyr Some of the pipes are leaking -
Umunta L Nil - Iy over 1yr At the base :
Bmaudara 3 Nil - 3 -dc= . -
Umuezeorji 2 Nil - 2 C-do-
Unueme i3 Nil - L -do- )
Umuaka 32 -Nil - 3. -do-
Unuwona 1 Nil - 1 =dc-
Total 2le - - P 2h
WATER SCHEME: MBUTU -
COMMUNITY : OKPORO-AHABA
Umua ju jn Ly Nil L - ok 17yrs since 3 taps were removed durlng Aba-Obikabia
o N : \ " . after the ‘war| road construction. :
-Umuoko - Nil - - 17yrs ' ‘
Mba & Nil - 6 17yrs
Okpuline 5- Nil - 5 17yrs , - :
gmuline g Nil - 2 17yrs The 5 taps were removed during rd. costr.
muakuma Nil - 2. " 17yrs- : , - )
Amuke - Nil® - - - -
Amuenere 2 Nil - 2 - 17yrs -
Mbutu i Nil - Ly 17yrs 3 out of the I} taps were removed during
i g ) g . road construction,
Cmuosi Nil - 17yrs , S .
Umueze 2 Nil - 2 17yrs The taps were removed during road consir.
Umumbghia 1 Nil - 1 17yrs The taps were removed during road constr.
Zotal L0 - - 1Yo
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. WATER 'SCHEME: AMAIYI | . =

COMMUNITY: AMASA

Amachi ~ | 15° 13 2 times a week 2 | Since April, 1987
Usaka- _ o . -
Umuofor I - S - : i | Since April, 1987 B

. Umuosu- : ‘

- Onveike 2 ' 2 1 hour - ' - No tap
Onuhu= | '
Nsulu - - .- - . o A No tap -
Umuakwu - - - - , - No tap
Eziama - - - | /~ - No tap
Aro- | _ B . |
Acnara - - - . = - No tap
Total 21 ST R
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COMMUNITY : NSULU
Umucmainta-Nbawsi | 63 5 2 times per month 58 Since after the war | Some are uprooted - i
. Umuati h - - ' L Since after the war
Agburuke 11 2 Once in 2 weeks 9 Since after the war N
Umucmaiukwu 5 Nil Nil ' 5 Since aftfer the war
Ezizla 7 - - 7 12 wyrs
Umuezeukwu . 8 - - 8 M yrs
Unucgu 7 - - 7 18 yrs
Unuezegu 9 8 2 times per week
' for 2 hrs 1 b yrs.
Total 110 15 99 -
'WATFR SCHEME: MBUTU:
CCMMUNITY: MBUTU AMAIRINAISIT y (
Uhum - | 5 5 - | 2ynrs - " Syrs
Amankwo 2 - - 2 17yrs
Umuc gwo 2. 2 - {2hhrs - 3yrs
Unmuocheala 66 6 | 24hrs- - 3yrs . ~
Owerrinta. 13 - - 13 10yrs The pipes were destroyed
} during road construction
Owerrinta (water 3 - - 3 10 - -
side)
Unucjima Efere 5 5 36hrs - yrs
Coekwesu 2 2 2hhrs - 2yrs
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" WATER SCHEME: MBUTU
COMMUNITY: MBUTU AMAIRINAISI (Contd).

‘ Umuokwo/bmuosoala 3 . 2 2Lmrs | " yrs The taps have not been functlonal for over hyrs.
Unuezeocha 1 5hI‘S 3 hyrs The first tap at Ahia Oria has been removed, '
_ : , _ oot the traces of it can still be seen.
Unuduru/Okpungwu 3 2 2hihrs 1 Syrs B
Unuojima Ukwu .3 2 36hrs 1 3yrs
Unuokorie 1 - - 1. 3yrs
Egbeslu Mbutu 3 1 2hnrs 2 3yrs ,
Umusleke I 2 2hihrs 2 8yrs One tap at Amalkoro was destroyed during
' road construction. . -
. Umuichu - - - - - No teps at all. Pecple go to other
' viliages for water.
Total 59 39 - 29
WATZR SCHEME: OVUNGWU/OVUQEWU
COMBUNITY : OMOBA
Viliage '} No. of water | No. of Duration No. of non4 How long
taps . functio~ per week functional has it N
nal taps taps stopped _ Remarks
, , | “ | function- o
3 I {oing . P R -
Umuzechi ' L 2 96hrs . 2 8yrs
Unuzamosi 2 Nil " Nil- : 2 Syrs
Unuokegwu 7 2" |-  lhrs 5. 6yrs
Unuagu ' 9 1 I18hrs 8 2yrs
Umuokoroukwu 6 Nil T Nil 6 7yrs {1980)
Umuoke Nil Nil Nil Nil Hil
Umnuolike Nil Nil Nil Nil Nil
Umuzba 5 Nil Nil 6 .- 3yrs (since 198l)
Umuire 15 3 3hrs for .
3days 12 3vrs {since 1984)
Tortal : L2 8 - b
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COMMUBITY: NGWAUKWU, UMUCEA, NTIGHA, IHIE, AND AMAPU-NTIGHA

Lfmaoji 16 5 1 Once in 2weeks" 4 Since the end of civil war 2 are uprooted
Apayi - 17 5 { Bi-montaly 3 Over Syrs -2 are uprooted
Osusu 9 3 Once a week for 6 - ’ o "

2hrs
Zhiabz Ubi| 10 8 2nrs 2 One year ‘
Umuchima 1h 5 1hr S One year I is uprooted
Amapu Ngwa 3 3 2nrs a week - - -
Ahiaba- '
Ckpuala 7 7 Zhrs - - : -
Umuohsza L 3 Once a zmonth g two years -
Obikehia 7 3 { 2times for Shrs 178 three years -
Ckpuala- .
Mgwa 7 2 - 5 Since after the war -
Thie 13 8 2hrs monthly 5 - -
Amapu-—
Xtigha 3 16 2hrs menthly 18 Four years -
Xtighas 3l 19 2hrs for every _ .

3 weeks 19 Four years -
Fotal 175 87 - 88
TOTAL ] )
Tor all. )
communie '
ies 783 219
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APPENDIX D
SPSS_JOB_EXECUTION FOR ISTALA-NGWA RURAL WATER SUPPLY

RUN NAME : 'CHIMA WATER SUPPLY (GEOGOO16)

FS, POWS, CNAT, DIST, DAM, AGOV,

VARIABLE LIST

- INPUT MEDIUM
N OF CASES

' INPUT FORMAT
FACTOR

STATISTICS

"READ INPUT DATA

~ FACTOR

STATISTICS
FINISH

. STpP, PIPE, ATT, WLK, BORE,

DRY, FUEL, CORP, PPWL, COL,
TAPS, TANK, POLIT,

CARD

13

FIXED (14F5.1/5F5.1)
VARIABLES = FS TO POLIT/
TYPE = PAI/

NFACTORS = 6/

ROTATE = VARIMAX/ s
1 929L"9596

VARIABLES = FS TO POLIT/
TYPE = PA2/
NFACTORS = €&/

ROTATE = VARIMAX 1

1w2939)4-95’96
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