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ABSTRACT

This study evaluates the effectiveness of DFRRI's rura

wat er Schemes in the Makarfi and Soba Local Governnent Areas of

Kaduna State. To this end, prinmary and secondary data were

gat hered and anal ysed. Twenty sanpled villages were sel ected
and from each village, 15 respondents were sanpled. The village
heads and community devel opnent officers were also interviewed.

The results obtained fromthe data show that the DFRRI,
wat er projects have not attained the desired success, especially
in Soba Local Government, where nost of the boreholes are
not functioning. There is also the problem of poor planning
which has resulted in poor distribution of the wells. This
forces sone people to travel long distances to got water,
especially during the dry season, while others have the wells
behind their residences. Qher problens nmilitating against
the water schene include shortages of funds and |ack of man-
power .

Various government agencies that are involved in water
supply developnent in the study area tend to work independently
of one another, resulting in poor coordination. Projects are
al so inposed on the people w thout consultation. The non-
participation of the people in the planning and execution of
the water projects, has contributed to the failure of some

bor ehol es.
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In viewof this, a nodel based on appropriate
organi sation, that incorporates the input of the rural
comunities is proposed; it is argued that if this nodel is
adopted in its conprehensive form the deplorable situation
in the study areas will inprove. For the nodel to be
real |y successful governnent efforts should be coordinated
and unwarranted interference with the village conponents

of the nodel shoul d be avoi ded.
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CHAPTER ONE

INTRODUCTION

Water is a natural resource of paramount importance to
human beings. It constitutes the most essential need after
alr, Its significance can be seen in the case of early
settlers who in most cases settled along the banks ol rive s
and streams (Adekayi, 1991), The amount of renewable wate:
available to a country is an important determinant and natural '
constraint to socletal development unless large scale
technology is available to transfer water [rom nelghbourin:
regions that are better endowed (Falkenmark, 1989). Adequite both

water supply in quantity and quality is a prerequisite in
the development of many sectors of the Nigerian Ecoromy such
ag industrial activities and agriculture.

Despite the fact that water is an inevifable necessicy
of 1ife, it is a scarce resource in some parts of Nigeria,
easpecially in the Northern sector.

In . many communitles, clean water is not available,
and where available in urban areas, its supply is erratie.
Because of the poor availability of good water supply in
Nigeria, many people, especially in the rura® areas, have QJ
resort to getting water from unhealthy sources such as
polluted streams, shallow wells and ponds. These sources

have resulted in the prevalence of water-borne diseses,soratimes



on epidemic scale. Such diseases include cholera,dysentry,
typhoid fever, schisosomiasis, etc.

To solve the problem of poor water supply in many
areas of Nigeria, the Federal Government has within the
last fifteen years taken some giant steps towards developing
the water resources of the country. One.qpproach was the
establishment of the Directorate of Food, Roads and Rural
Infrastructure (DFRRI) 1In 1986,

One of the main objectives of DFRRI is the provis'on
of portable drinking water in the rural communities of the
country, especially through the construction of bore-holes,
This study is undertaken to investigate tle extent to wilch
the Directorate has succeeded in the provision ol portable
water using the Makarfi and Soba Local Government Areas

(LGAS) of Kaduna State as case studies.

1.1 THE RESEARCH PROBLEM

Rural dwellers in Nigeria have been variously referred
to as the "neglected rural majority” (Olatunbusu , 1975)

"the stagnant sector” (Anthanio.|g74) and "victims of

collective underdevelopment” (Ijere, 1978). This is because

the rural population collectively lack the purchasing

~

power to enable them acquire the basic necessities of 'ife.
They are victims to the official government policies which
disproportionately favour the urban areas to the detrinent

of 'he rural majority.
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The provision of portable water is too important for

the rural communities. The pains; trauma and occcasional
loss of life inherent in drinking f1lthy water is better
imagined than told. This is beside the enormous amount
of time and energy wasted in searching for, and conveying
clean water, usually through human porterage, to varilous
homesf . . S

j

L . . . . 1"1 . ;
LT H . -1 1
. . H "u 1

i

The.Directofate of Food, Roads and.Rural Infrastructures

1s saddled with the responsibility of providing water to
.rural communities in Nigeria, While some progress has been

made, there are still a nﬁmber of problems. For ;xample,
there have heen several reports of DFﬁRI well projects:
becoming non-operational after a few months of their
ﬁonstruction. Notable examples include the boreholes in
Likoro, Racifa, Nasarawa, Gimba etc. (fleld work, 1992).
This peculiaf problem could be traumatic for the rural
dwellers, particularly when every hope of getting fresh
water through such wells suddenly fissles into thin air.

Besides, there are alse reports of non-optimal
locatlon of the wells., This bas tended to:create
dissaffection among the communities because of aqcusations

of influenced siting of wells. The focus of the studylis to

R
i'i



examine the magnitudes of these problems in the Makarfi
and Soba L.G.As with a view to suggesting possible

solutions.

1.2  AIMS AND OBJECTIVES

The aim of this study is to evaluate the success of
DFRRI's water scheme in making portable water readily
available to the study area. Within this general aim, the
specific objectives are;

(1) To examine the spatial distriGution of DFRRI borehole
projecfs in these two Local Government Areas;
(i) To assess the extent to which water supply from the

DFRRI wells meet the water needs of tﬁe people;

(i11) To determine the level of community participation in

| the projects;

(iv) To evaluate the magnitude of the }ailurc of the DFRRI
wells and identify causes for failures; and

(v) To make recommendation for ways to improving portable
water supply In the study area.

1.3 SCOPE OF STUDY

The study covers the Soba and Makarfl Local Government
Areas of Kaduna State. ‘ :,

It focuses on the provision of p;rtable water toitha
communities by DFRRI. It also tries to establish the effect

of water projects on the people and the degree of community

participation in water supply in the areas.



1.4 JUSTIFICATION OF THE STUDY

DFRRI has been inexistence for six years. It ir thus
pertinent to appraise it's water resource development
progranme in the rural areas,

The area of study 1s located in a seml-arld env.ronment
where rainfall and surface srreams are seasonal. 1In view
of the desperate nature of portable water supply to these
semi-avid communities, it 1s }eleéant to examine the
functionality of water schemes especlally the provision of

boreholes to utilize underground water resourcr= of the

area of study.

I=5 ORGANISATION OF WORK

This thesis is presented in six chapters. The first
chapter introduces the work and specifices its focus.

Chapter two reviews the literature on water resources
development for rural communities, water demand and supply
situation in Nigeria and the utilization of Groundwater
resources, problems and prospects.

The study area and methodology is discussed in
chapter three. Analysis of the rgsearch findiﬁgs is
presented in chapter four.

Chapter five proposes an organisational m$de1 for
improving rural water supply. The final chaptef

summarises and conclude the study.
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CHAPTER TWO

LITERATURE REVIEW

. 2.1 Water Resources Development For Rural Communities

Wright (1963), suggested that the following factors
ghould be of primary consideration in the development of
water souvrces for domestic supply, These are:

(i) the amount and quality of’water needed;
(i1)  the source for the supply and 5

v :‘TJ’-

(111) the sanitary measures to ba employed,

. The quantity of water will however depend on factors
sucl as the nature and size of project, sizé of population_
to be served and nature of demand.

Smith (1966); on the other hand concludes that the need
to purify and treat water, depengs upon th; quallty at tﬂe
sourceland the demand of the commﬁnity te be served.
According, to him, water should be safe to drink, attractive in
appearance , taste and odour and usuable in a variety of
household and industrial purposes. He further maiﬁtains
that the waters from surface and ground scurceg are satis-
factory for all ordinary uses and way not need purification

even though for domestic purposes, they may however be f

chlerinated against contamination.



The standards: for drinking water prescribed by the
World Health Organisation (W.H.Q) in 1979 is shown in Table
2.1. The standards for bacteriolopical quality, for
example, requive that in 20% of the samples examined,
_ throughout the year, the average number of coliforn
.bacteria should be less than | per 100 millitres (ml.} in
5 treated waters and less than 10 per ml. in untreated water.'
| By proper selection, protection and treatment of water
sources, come societies have been able to wipe out epldemics
of water borne diseases (Smith, 1966).

Source 1s the second consideration in water resource
consideration., According to Wright (1963) only an adequate
source that will fulfill requirements should be located and
j developed. Such sources include streams, ponds, springs
and wells. Underground waters, he maintains; are more
feaslble as sources for domestic water supplies for small
communlties,

b The method of development of sources to produce
dependable yield varies with the type of source (Bufﬁ. 19¢6) .
In the case of underground water such as wells and springs;
reserviors may be ufed; even though for deugloping countriég,
such as Nigeria, haI!nd punps may bhe Important, In developing
2 well, the factors to be taken into considerqtion will include
location, suitabllity and measures to he taken apainst

contaminations and pollution. ¢
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Table Z.1

WORLD HEALTH ORCANTSATION STANDARDS FOR DRINKING WATER (1)

33 - 10°C

Characteristics Limit of general Maximum undesirable
acceptability per- effects at
Mg.L missible  higher level
level
Mg /L o/
Physical & -
colour (platinum o
cohalt) 5 50 Stains
Odour unobjectionable  unobject- !
ionahle Jdour
Taste " " Tastes
Total hardness 50 100 Scale
deposits
Suspended solids 5 25 Turbidity
Total solids
Chemical 500 1.500 Taste and
intestinal
irritation
"Arsenic 0.01 d.05 Toxlc liver
dam:ge
Cadunium 0.005 0.01 Toxle
Calcium 75 200 Sca’le for-
mati.on
Chloride 200 600 Tase &
corrossion
Copper 0.05 1.5 Taste,
' emesis or
liver damage
Cyanide 0,05 1.20 Higher toxilc
and affects
nexrsous system,
Detergents 0.2 1.0 Frothing
gas:ireinte-
stinal problems
Fluoride - 04617
at

FLUOROSIS




Table 2.1 {Contd)

)
S

! .
L1

...,,

Iron 0.1 1.0 Stains, Enstes
Lead 0.05 G.10 Severe and permanent
raln damage
Maganese 0.05 0.5 Stain and taste
: problems,deposits in
water lines.
Magnesium ;30 150 Scales, taste
i _
Mercury ' 1.001 Lack of muscle contrel,
' kidney damage,personality
| changes with parmanent
. braian Jdamage.
0{l & grease 0.0i 0.30 Taste and potential
danger to aquatic life.
i 7.0 = 8.5 6.5-9.2 Taste, corrosion
Phenol 0.001 0.002 Taste and odour
Selenium 0.0l Highly toxic,dental
carries and cancerx
Sulfate 200 400 Catharic a actien
Zinc ! 5.0 15 Bitter taste
gastrointestinal
problems and opa
lescenil of alkaline
Source: W.H.0. (1979) L
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[. : . Raio and storm water have also been harvested for
improved qﬁilization since anclent times., Thils {nvolves

}' a delibfgte collection of rain water from a surface
{catqhment) and its mtorage to provide a supply of water,
After rainfall, the excess water from the [ields is trapped
to inctease it's utllization, to ralse soll moisture. #flsc
storm run of[ into perennial rivers is centrolled and
ﬁtn};d in reserviors lLehind dams for ivrigationm,
hydroelectricity, fishing and iﬁprovéd navigation, and fer
.domestic and industrial water supplies. Railn and storm

harvesting is mosly . assoclated with wmarginal envircoments water

where there are no permanent sources of water -that counld

perwit irripated agriculture (UNEP, 1983).

Rain and storm water harvesting techniques includes

collection from roofs, directed into surface or undergrcund
tanks (cisterns). From ground catchments, methods like

barring run-off, contour terraclng and many others are employed,
mostly for agriculture. The technique used require on.y a
modest aiwount of labour and without any sophisticated

machinery for counstruction and for operation and maintenance.

Thege can be e¢onstructed incrementally and by individua
families and communities. !
There has been a remarkable improvement iu present day tech-

nology for water development. Rain and run-off catchment are

- better,using corrugated sheets, concrete and other impermeable
. . ! _

) . i
materials like plastics. Mathematical cnlculatinn of rainfall,

fﬁrﬁ  the volune o Harvestable - water over a catchment and the demand,

-alze and 1Y o apan of storager are novw ef‘i:actively undartaken

2% (Nace, 1971 UNEP, 1983; Adekayi, 1991).
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R U R P AR Ve T K T Yoo yorom e

G N Ay v At wirbey Loom the ava, Trom G wiber an

Pooraed camnad 0 g enu Besaiwassy aidl werprant b e, Fliee wianb et weipunitn o

Tormed vises and collects Into elouds which are ecarrled hyp
sy

L]
winda ta the! point where they precipitate ag valn or anow

(1
as a result hf meteoroloplical conditionas,  Preelpitation may
]

take place either near the point af evaporatlon or hundred,

ol kL lamet l‘l'll awany .

when the rain lfalls over
lamd, part sopks Into the gronnd and part run ol inteo streams
o rlveras to Yetmwen eventoal by bo the soa, oot of Pl waler

et by the) groand Ta oo by wviepet ot Ton, part alnl Lies Toow

voot Tevel flirouph ool ta thoa e porous gt BE e peta ra

the bedrock or other impermeable layer. At this =stape with
the force of gravity operatiog, the wateyr will throuph time
i
run downhill to elther ecwmerpe as aprings or retarn below’
|
|
pround to be reevaporated., A schematic representation of
1
the process is shown in (lpwie 2010,
The atnpe ol Che hydoabagleal co e e sl et waiter
Phamt slokos nto Ehe goownd ol Ta pemeg oo e Do Tigeny,
rivers or sea ftgell g knoun as 'prouandwater' . The sotura-
ted soll layer countalnlng Tt s the "aguiter ',
nly a small fraction of the carth’s witer cont@sg 1s
available for human comsumptlon. 977 of all the earth's water
) : |
is held In the oceans, 0.75%7 of the total tyesh water L& locked

up In e bees ond Lee sheeta; ot any Tusbant the cbvern ol

Lake:  ld only 0.337 of all the freah witer, the ann':i;hcra



Fizure 2.1: TIhe Hydrolozic -ycle
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Figures represent percantages of cyculatl:

weter content which 1s egual to & mean annueal

precipation of 85 7mm.

Source: Barry, 1963
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a mere 0.035% and almost all the remainder is groundwater
(Barry, 1969).

The distribution of fresh water for human consumptioﬂ
is not cven both In tiwe and space. The precipitation input
gurface run off and groundwater storage constitute the water
resource potentinl in terms of development for the are: under
study, being Iin the northern savannah region. However, of s
this potential, rainfall is small and seasonal; occurlig
between the months of April -iéeptember. As a result of this
short preciplitation period, surface run off is, therefore,
scanty. Thus the importance of groundwater in the ares cannot

be over emphasised,

Groundwater is that water which occurs beneath tle

saturated zones where the hydrostatic pressure 1s greater tha,

or equél to the atmospheric pressure (Waltz, 1969). Ground
water occurrence and distribution are eoitrolled by the " |
physical properties of the earth material which affeet: the.
amount of water that can be stored béneath the grouﬁd and the
ease with which it can be extrated from the ground., Grologic
factors inveolved here include lithology, texture and sfructure

of rocks; while hydrelogical and meteorological factors are

gstream flow and rainfall.
' t

- Water can be extracted from geological formatione termed

aquifers’, Aquifers are water bearing strata and found In them

are uncensolidated and consolidated materials, They may,Le
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confined or unconfined; the former is water held under

pressure by an overlying impervious substratum except at the

intakes {(Shuval, 1980}, The surface to which confined C

aquifer will rise in non pumping wells which pilerce a common

aqqifer is termed the pregsure surface or the plezometriec 3

surface, that 1s the surface which joins all the water table

{Dupreez and Barber, 1965). Where a conflned aquifer 1s

plerced by a borehole and the water rises to a level above

the ground surface, the well is artesian; 1if it rises only to

a certain level, it is then known as sub artesian, An : ;
i

unconfined aquifer on the other hand is that which is exposed to

the atmosphere or possesses a free surface, The movement . -~

. ¥
.

-
« S a

of groundwate; here 15 not restricted by overlylng ilmpervious
bed (De Preez and Barher, 1965). Water t;ble aquifer 1§
usually conno;ed to denote unconfined aquifer, Thls means
that the upper limit of the aquifer is deievmined by the water
table., The hydraulic head at any level within a water table
aqulfer 1is equal) to the depth from the water pabié point in
question (Shuval, .1980).

An fwpervious bedlying above the water-table may support
a body ol groundwater and thus separate it from the mainiwater—
table. The upper limit of such a body of ground water ié
known as the perched water~table (Du Preez and Barber, 1965).:

Clay or loam lensasfin sedimeutary deposits have shallow perched
. .
¥
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aquifers above them. Illustrated In figure 2.2 are the varlous
types of aquifers. . |

Ground water is recharged by precipitation input. Thus
the amount of groundwater in a place will be subiected to
¢limatic influence, Climatic conditions coupled with soil
type gri-tly influence the moisture balance and ground water
recharge; the net water 1income being determined by a higher
precipitation iﬂﬁut than is required for evapotranspiratien
losses., As a result of this -there 1s progressive shift in the
conditions of ggoundwater replenishment, from continous
state in humld zcones tec periodlcal and then completely
discontinuous re;harge in arid zones (Schoeller, 1959).

w—on-

Thus because the area of study is in the gsemi and'zone
where rainfall is seasonal, 1it's aquifers are only ' /J
endogenously recharged. Therefore there 1s -the need tq}

T
properly manage its groundwater resources,

2.3 WATER RESQURCES DEVELOPMENT IN NIGERIA

Water resources development was an exclusive preserve of

the private individuals and groups, prior to 1960. The

government major intervention came during the first No“{onal

Development Plan period €1962-1968) through the establishment
of the River Niger and Lake Chad Basin Commissions {(Haudidu,
1990), The Commissions were mandated to produce

hydrolr-—+ical maps of the country‘s water resources, us¢ the

map to fashion out a comprehensive development of agriculture,
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fisheries, animal husbandry and navigation (particularly tha
river Nipger). TFollowing this was the estdzlishment of tﬂ;
Sokoto-Rima and Chad Basin Authorities in 1973 and 1974
respectively, In 1976 the number of the River Bagin
Development Authorities was Increased to eleven to cover the
whole country. The River Basin Development ﬂuthor{tieé
(RBDAs) were charged with the respousibility of a éompre-
hensive water resources (surface and groundwater) |
development of Niperia for multipurpose uses such as
through dam construction and provision of irrigation
infrastructure, exploration and development of underground
water, hydrological investigation and water supply for huaman
and livestock consumption, They are alse to developr land
resources for agricultural production on a national basig
throughout Nigeria (Anderson, 1984)., 1In 1984, the RBDAS
were Increased to 18 and redesignated River Basin and Rural
Development Authorities (RBRDAs). However, in 1985, the
number was scaled down to 11 and retained the name RBRDA, sond
its function limited to purely water resources development.
Salau (1988) points out that the need for this development
was quite obvious [uwr areas where the railnfall is in adequate
or concentrated within a short season and where high evepotran-
s;iration results in water deficit during a substantial pa#t
of the year.

Regretably lhowever, the iImpact of ch; RBDAs is nat mu.t:hll

o
felt. According to Salau (1986) their objectives could not
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be said to have been met. 'Enclave' economics are formel
within the rural areas they operate., GCeneral problems ol the
RBRDAs pointed out by Adams (1984) was that of coacentrating
on single-purpose large-scale projfects., Conflicts arise

with state Covernment over projects as a result of duplication
of functions, For examples there was an attempt to take over
the Idere Corge Dam planned by the Oyo State Covernment by the
Ogun-0Osun River Bain Development Authority. Other problems
bedevilling the RBDAs include léck ;f political delimitation
(of States) resulting in coordination problems, ‘ncomprihensive
basin ecology studies and no; integrated basin planning to
include the socio physical equilibrium reached over tima,

Poor resettlement planning also results in human suffering.

As the best alternative, Salau (1986), suggested the '
construction of small scale dams and barrages across rivers;
boreholse and tube wells; appropriate intermediate teclnology
and sequential introduction of innovations which can be
mastered and manage by the local people within a short period.
He stated that this strategy wad adopted by the Kano State
Agricul*ural and Rural Development Authority (KNARAD) aﬂd has
been successful. .f .

As part of its water resources effort the Federal
Government in 1979, re-establish the ministry of water résourcea
(hitherto created in 1975-1977) which was merged with the
Federal Ministry of Agriculture, Water Resources and Furri

Develorment in 1987. It was howeveqa distintegrated in 1989 v

)
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 domestic woter supply programme is generally geared more
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to reconstitute the ministry of water resources and charged
with the sole respongibility of water resources development
(Hassan, 199[)., In 1991 the ministry was again marged into [
that of Agriculturé, Water Resources and Rural Development. !
The latest réeonstitution of the ministry was informed by
the need to broadea it's scope of operation in order to ovarcome

the structural, administrative and operational weaknass C
o _r'
witnessed Iin earlier attempts of the ministry of water resources.

Despite this,the solution of the latter problems according to
ltassan (1991) is aimed at usiug expensive teclinologiles by :he |
new ministry. The implication is that the government might
not be prepared to invest in the rural areags due to high costs. i
It is pertinent to note that amoﬁg the problems of installation

and maintenance of such sophisticated systems Are lack of funds,
spare parts and technical expertise (Andersoﬁ, 1984), Morsover
atteining food self sufficiency is the major objectlve of the

new ministry; developing water for dirrigation will therefore

be its main focus. ' , j
: [
Among the ministry's programmes are direct labour design

and construction of small earth dams to supplement efforts of

water supply to rural communities, especially whete borehole
[y
[

construction is unaconomical. Such dams also supply water for -

small scale village level irrigation projects. The ministry's

towards urban and semi-urban areas.
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Parastatals for water supply developﬁéﬁt, were also - :
established at both the state and lecal government level, The;e
was the establishment of state water boards or corporations,
ministries of water resources with or without Rural Developmené

depending on the state.

Despite all these efforts, water supply problem still

%
L,
if}
]

fpersists. This could be due to heavy reliance on expensive
western technologies and neglect of the communities in the }
planning, iwplementation and mainéenanﬁe of the schemes,

In order to ameliorate maintenance problem, the Directorate

of Food, Roads and. Rural Infrastructures (DFi..I) was

establighed in 1986, One of the maion aim of DFRRI was the
mobilization of the people and local resources for grassrost
development in conjunction with government.

The ecreation of DFRRI has however been 'strongly
criticised for the duplication of functions of state and
local governments and other parastatals., It is also belleved
that DFRRI in it's present operational structure,. is not he best

solution for the development of our rural areas. There are still:
" , i

intractible problems including water searcity. : . ,

iq--i Thus, although DFRRI has made some ilmpact, despite the .
i- inveolvement of numerous organisations in water provision, the

majority of the rural areas continue to be neglected.
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In general inspite of the various efforts by the Federal

and state gevernment to improve the water supply siltyation in

‘the country, a lot 1s still required especially in the rural

areas. This 1s because mwost of the projecté do not have
enough community input.

2.4  YATER DEMAND AND SUPPLY SITUATION IN NIGERIA . |

Nigeria has abundant surface water and groundwater'ﬁ
resources. But the geography .and geology of the country _has
resulted in the uneven distribution of the water tesouégés.
While some areas have pereniql surface water, others do noqland
while sowme are under lain by thick aquifers that reéeivelample
inflitration, other areas are underlain by aquitards,aquicludes
and éven aquifuges (Ezeigbo,f1990). Nigeria's large population
requires adequateqUnnéityﬂwater to maintain and increase .
industrial and agricultufal growth, reduce infant mortaiity
and worbidity rates and check the alarming rates of (paof
quality) water gelated diseases like typhoid, cholera,guinea
worm infecticn énd dlarrhoea. .é
For a modern home the average percapita reqhiremeng of

water per day is 115 litres. OQut of this figure only about

2,5 litres 1s used for drinking, though more will be used in

hot climates. The rest is for cooking and sanitation purposes. The

actual water used may be greater depending on availabi:lity '

(Ayoade and Oyebande, 1978).

In developed countries portable water sﬁpplies are

consldered an egsentlal commodity and are relatively inexpensive



(repreaentiﬁg only a small fraction of the disposable incoma),. i
. Accordingly local government generally requlre that public
; ......,w:ater supplies be of sufficient gquality and quantity to sati:.;fy
the requirements of the population (Babalola, 1990). Thus the
provision of water supply of sufficient quality and quantity | _: ..
is not left tc the discretion of individual engineers or
politicians but nre mandated by statutory regulations.

To determine the water demand of any community, it is !
very necessary to know the population. This is because an
under estimation could result intec inadequacy of the project;
making designing reconstruction and refinancing necessary.

Like wise gross over estimation could lead to excessive
capacity that muyst be Financed by smaller population by =a
Econsiderable high unit cost.

It is clear from the above that demand for water in any
country is a function of its population. In Nigeria for efémple,
this vital parameter for estimation of water demand and eventually
its rate of growth from time to time is not readily available
for any town or village (Babalola, 1990).

It 1s estimated chat alwmost 1,4 hillion (187) of the people
in the developing countries will be llving in the rural areas
(Ogunrompi, 1988). Where as at present there seems to be great

inbalance in water supply between the urban and rural comuunities
of those countries. While there are a number of existiﬂg urban
water supply schemes with varrying degrees of.performance; the

rural dwellers, especially women and chilldren are busy trekking
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several kilometers daily in search for portable water. Cut of
Nigeria's population of 88,5 million (1991 provisional

census) less than 507 have access to portable water and in most
cases of questionable quality and quantity, Urban dwellers

do not enjoy more than 32 lltres per capital per day.

Further more it is also belleved that about 70Z of the

entire population reside in the rural areas and water supply )
to the fortunate among them is understood to be grossly
inadequate and often fall as below as 4 litres/capital/day
(Mustapha, 1984).

Compared with some other developing countries the above
figures are discouraging.For example, in Sierra Leone, Bah
{1978) gives the per capital water use in two communities to
be 45.7 and 41,2 litres respectively, These are rural
communities that depend on local shallow wells,
The government of Nigeria in the Third National

Development (1875-80), recognises the fact that "the supply

of portable water in adequate quality and quantity is a

vital factor in the determination of health, welfare and
productivity of the populatien". (Federal Ministry of Naﬁ;onal
Planning p.297). Despite this, the prese#i situation in both
the urban and rural areas in the country 1s that of inadequacy.
All over the country there are sizeable communities without pipe
borne water. In the rural areas no more than [0 percent of the
population have access to pipe-borne water. This means that
majority of the people depend on unhygienic sources for their

water supply such as shallow wells and streams. Dependance on
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thiese sources of water especially by the rural dwellers has been
recognised by government to have adverse effect omn the
health of the people.

In recognising that Nigerila is endowed with natural

water resources spanning considerable secticns of river

bharins, a catchment area of many streamns and receives at.leasc
1500mm of rainfall a year (Elabi, 1987), the government believes
that the water supply situation can be remedied with proper |
planning,

The good intedtions of government in trying to make
portable water available to all is however being hindered
by certain factors.' Accoxding to Anderson (1984), the basic
problems inhibiting this progress is that while "a basic ,“I
foundation exist for providing urban water supply,no such :“ :
foundation is available [or rural water suégiy". Despite the
formation of DFRRI and it's laudable water supply programne the
above argument still holds. This is because for the rura’ areas,
the issue is the absence of a uniform or co-ordinated sqhemé
for water supply by the diiferent agencies concerned'e.g.-thé
local government and the DFRRI, To minimise conflicts, there
should be clear assignment of responsibilities so as to attain
an effective supply system. |

Lven though some progress has been made, the water supply
situation, particularly as It affects the rural areas is vet to
achieve the objectives set out in the plans 12 years after its

prunouncement.
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In h summary of existing water supply for beth qrhan and
! rurél communities as at early 1985, Oyebande (1990), éfates that
the total urban water supply 1s 1800 MLD for a population of p
f some 28 million._ The production capacity thus gives an average-.
; : consumption of 63 litres per capita per day‘ijn the rural *
areas, the total water supply amounted to 350 MLD. Only 1«
million had acecess to this supply thus obtaining an average per
capita consumption of 25 L/d. ' ' ' ,

. Oyebande (1990}, further said that the variation in
the level of water supply from one state to anofher is great.
For example urban centres which accounted for nearly 307 -

of the country's population, the daily per capita consumption

varies from I8 1itres in Ondo, 38 litres in Imo and 40 litres

in Ogun to 107, 117, 182 and 244 litres in Bauchi, Kano,
Kaduna and Benue State respectively. Even within these

states spatial varlations are significantly high.

From the above discussion the national average per

3 V-

capita water supplies of 63 litres per day for urban centes

and 25 litres pér day for rural communities are certainly very
much short of the national target of 112 litres for 1980.

So is the overall average of 49 litres for both communities.
Oyebande (1990) noted that in some states, average daily per
capita water use is as low as 18 litres though rarely so, for
urban areas; and 2 to 5 litres for the rural areas. The
intra-state short-falls are even greater for both urban and.rutal

commun {ties.
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The consequences of water supply shortage are well krown,
As such, water should be accorded the priority it deserves.
The DFRRI rural water supply programme is a step in the right
direction. However, there have been discrepancies in plan
implementation in some states such that while some states
have taken glant strides in their efforts, others are yet to
find their feet . This problem cannot be divorced from what
Anderson (1984) sald stem from lack of proper coordination of
the efforts of development agencie; within the water resou-ces
development sector and which 1s one of the many problems
Nigeria is yet to resolve alongside bureaucratization and
politicization of programmes even the laudable programme of
DFRRI.

2.5 UTILIZING GROUNDWATER RESOURCE

Problems and Prospects

Groundwater, being an important source of water supply,
has many advantages for water supply development over other
sources of water supply. The aquifers underlies geographically
large areas and can frequently be tapped close to the water

demand at least for smaller supplies thus maintaining ‘9

tf’

reticulation requirements. Also there is a nature protection
from evaporation for water stored in aquifer and the drainable
storage is substantial. 1In areas prone to drought, security'
in terms of large volume of water supply is usually from
ground water resources. Given adequate protection of the
aquifer, ground water is of high microbiological and organicl

quality requiring minimal treatment (Foster, 1984).
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In developing groundwater, its capital cost is
relatively modest and with minimal land requirements, ground
water resource thus lends itself to flexible development
capable of being phased out without rising demand.

Because of these advantages, groundwater is an
attractive source of portable water supply, even in relatively
humid climates. ODespite the numerous stated adviontages of -
groundwater, there are some hydrogeological prohlems. Scme
of these problems include:

(1) Goehydrological inhomogeneity of many miror aquifers
which may hamper successful drilling of wells;

(1i) Difficulty in estimating the recharge rate and
exploitable storage, available for large- scale
development in major aquifers, and

(ii1) The occurence of bodles of grnuudﬁater with
unacceptable inorganic characteristics i some
aquifers (Frster, 1984).

Other problems that affect groundwater haraessing
vizea viz well (bore hole) constru tion are related to é?OﬂOmiC
Factora,  Aecording to Foster (1984) tho;; constraints are
darermined hy:

(i) the slze, location and quantity of projected water demand

which defines the required knowledge of the loczl or regional

proundwater system, and

(ii) the economic value (opportunity cost) of the proposed

resource utilization, which in general will dictate the viable

level of associated investigation.
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Although public water-supply cannot be subjécted to
intensive economic analysis financlal constraints however ¥
are a majcr'factor ratarding its development in Nigeria.:
Borehole maintenance and reactivation is becoming an
increasing prob}em of water supply in maiy areas of B
Nigeria (Akuyam, 1990). The frequent burning of pumps
and the rampant cases of fallen pump in some boreholes is
an issue of concern to the government. Thesa problems result
from inndequate data or the usé of unskilled wan powér EJ nan
the schemes. Another problem assoclated with borehole projects
is that there 1s no standing rule for pump "installation and
pcor boreholé records. For example, 1t was noted by Akuyam
(1990) chat an average of one pump gets burnt or falls ito
into a horeh;le every week 1n Bauchl State, All these point to
the problem of technology transfer withouf adequate attention
being paid to maximum utilization of local resources and low
capltal investiment to attain the goal. It also emphasizés the
need to adopt small scale application that 1s suftable for

village and local contrel. : N

In addition to the preoblems of failure and poor néintenance,
the cost of borelole construction is very exhorbitant. Average

cost of drilling a horehole was estimated by Adekayi (1991)

to he between NIN0,000 ro M250,000. The:system of distributing

and other accessories will bring an addltional cost of
¥100,000 per boreholes. Additional costs are incurred in| the
: !

maintenznce and operation of the wells, on the whole a berehele

o



system will cost between ¥500,000 - ¥1,000 000,

Such a cost 1s obviously beyond the economic capability
of many rural communities. Comsequently, borehole construction
au._ has hecome the sole responsibility of the governments at
;L;; different levels,

: Other factors that usually result in decrease in borehole

yleld or borehole fallure include: {1} small aquifer, (1i)

limited recharge {1i1) improper screening of the borehole
(iv) incompactisility of the opéningé {slots) or holes of the
screen with hydrological properties of the aquifer material,
o (v) short screen and (vi)} high rate of pumpiné. Infloﬁ of
fine sand, silt and muddy water could also result in borehole
fallures 1f the screen 1s impro;erly selected to sult the
aquifer and/or if the well is poorly developed and parked |
(Michael, 1978),

In gene;al improper design of a well, assembly and use of
unsultable sereens could result in low discharge. Further more,
the use of fine screens against coarse saﬁd or gravel

(N
e
3 t

fi_: formations will restrict the inflow of wat;r through fine

cp

screens regulting in higher drawdown in the well,
o Well failures could also be caused by incrustation and
corrosion. Incrustation is the bullding up of material around

. |
the sereen or perforated well section, even on the metal itself

R te form a hard imperviocus well through which water cannot pasé.

This is wsually due to the precipitation of carbonates

l

principally of cnlelum from the ground water in the proximity



of rthe weilhécreen. Other substaneces, such as cluminium .

silicate and iron compounds, may alsec be entrapped in the

scale like carbonates which cement tlie sand grains together

around the screen. The deposit £111 the voids, and the flow
of water inte the well is reduced proportionately.

Geophysical investlgation is important in the siting
of boreholes. Geophysical methods provide indi:cct evidence
of subsurface formations that indicates whether the formations
may possibly be aquifers. Geophysical methods lowever do not
directly measure type of rock, porosity, permeability or
density of any formation. They do measure some other properties
of the materials that vary with the factors which determine

whether a formation may be sufficiently porous and permeablé“

to serve as an aquifer. » _ f y
L :

The Directorate of Food, Roads and kural Jufrastructure
{(DFRR1) is saddled with the responsibility of utiilizing
Groundwater resources to provide portable drink.ng water to
the rural cnmmunitieﬂ in Nigeria. This is beln, done through
the construction of boreholes/wells. Incidentally, there are
reports that some of these wells are falling. ™his situvation
is pathetic because the rural dweller would then have to go
back to streams and brooks for their domestic water supply.
This therefore, has become a serious problem area for rural

development experts, who feel deeply concerned about the

plight of these rural dwellers. = |
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CHAPTER THREE

THE S5TDDY AREA AND METHODOLOGY

The area under study constitutes the Hakarfi and Sobg-LDca1 
Government Areas (LGAs) of Kaduna state. Tt {5 located v
approximately between latitudes 11° 27° and 11° O0'N and
lenglitudes 7°37'E and 8° 00'E, Located in the Northern:part
of Kaduna State, the study areails bounded in the North by Kano
State, in the Western side by Sabongari, Zaria and Igabl LGhAs,
in the eastern side by Ikaraz LGA and on the Southern edgad by
Kauru LGA (figure 3.1).

3.1 CLIMATE

The studfarea falls within the tropleal savannah
climate. Temperatures vary between less than 20°C around
January and over 30°C in April. Diurnal and annual varia;
tions are fairly large (Annex 1). The area experieﬁces two
distinct seasons: rainy season which extends from April/May
to October, and s dry season between November and April. The
annual rainfall ranges from a winimum of 768, 5mm td a mﬂxiéum
of 1188,3mm. Average annual rainfall for a ten year (1976-
1985) record from the meteoro&ogicallstation zaria {s about
950mm {(figure 3.2). The low and seasonal character of ‘
rainfall makes it's mark on the vegetation of the study aréa

which assumes varlous shades of green 1n the wet season and .

I

... turns brown pale of yellow in the dry seasoan. ‘According ﬁ4

i

s

»
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Study Area

SCALF

FI1G-21 Location of Study Area

in Kaduna State
Source:

Ministry Of information  Kaduna State
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. Thorothwaite's moisture lndex described by Adedeji (1982), the

;. e¢limate of the study area is dry sub-humid.
1

Early rains in May - June are warked by line squalls
resultiog from the invasion of two distinct aiv maosses,one
from the north (dry and continental in origin, the saharan
airmass) and the other from over the Atlantic in the South
(moist, cool and equatorial maritime iIn nature). The
weather depends, to a large exteﬁt, on the airmass which

covers the area and 1t’s depth. These two airmasses forr a

discontinulty zone of their boundary. In West Africa this
quagi~stationary boundary zone between the moist equator:.al
air (ME) of mostly Southern Hemisphere origin and the dry
tropical continental atr {(oTs) of the Northern Henmisphere
origin is usually refersd to as the Inter Tropical Discon~
tinuity (X¥TD). The surface posltlon of the ITD rvns north t;
south across the country. It is the location of a place in
relation to the surface position of the ITD that determines
its weather (Rore, 1970).

Evapotranspiration gccurs all the year roun?! but is :
generally highest during the months of March to May. When éhe
ampunt of rainfall exceeds the evapotranspiration a surplus of

t
water cccurs which goes Into the reserve, but when the re~

verse is the case, some water from the storage is lest to

evapotranspiration. _ o |
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the s0il In the study area remain dry for obout six months

within a hydrological year, especially between November and

April. At the onset of the rains, because evapotranspiration,
(ET) rate 1is generally still higher than precipitaltion, the
first rains are lost directly through ET, hence, there is no
pasitive riée.af waker reserves,

Between July and September, the temperature drops and -

‘9

there 1s considerable surplus of rainfall o¢er ET. Some of
this gurplus is used to recharge the goll moisture untii this
reaches its maximum capacity. Some of the remainiig water
after the soil had been saturated, drains down to the ground
water table, Hence the water in the goil is first lostlto
evapotranspirétion (ET) and there after some water reserva is
also lost to ET which result 1n a progressive decrease in the
amount of watér left in reserve. I

Inadequate knowledpe of the groundwater reserve in afeas
designated for horehole construction can lead to well _failures.
For optimum advantape of taping water from varioun deﬁths, 1t
is importﬁnt to estimate the ground water reserve to enable
proper water management. Thls is to aveold over draft of the
available grqundwater reserve,

Lack of data howrver, did not permit the estimation of

the ground reserve in this scudy,



3.2 GEOLOGY AND GEOMORPHOLOGY

It is very important to know the nature of the geclogical

formation of an area, because some are water bearing while .-
) + s_.'.‘-.‘-’ i .‘ca;‘f‘.i}’-'d:fﬁ'
others are not. We have, for example, the aquifuge, aqu-kad

and aquiclude, These are various geologiéﬁl formations hich
may or may not, contain water, It is thus important to know
the geology of a place to ascertain if water will flow from a
well constructed fhere or not, .

A summary of the geology QE thé study area was gi*en by
MeCurxy (1973). The area is. underlain by crystallihe metamorphic
and 1gneous rtocks of precambrain to lower paleczole age. |

A major part of the rock is of high grade metamorphosis,
mainly gneoisses which suffered intense folding and gramitisa-.
ticn and have remain stable for millions of years.

Sediments of late proterozolec age are found folded and metamor-
phosed malnly into’schists. Intrusive rocks of late pro‘erozole to
cambrain age, including synorogenic to late orogenic granites,

: ﬁinor basié and ultra~basic rock dykes and pegmatites, are also
found. Flgure 3.3 shows the geological map of the project

area. Prolonged weathering under tropical condlitions has

produced a characteristic topography ¢f peneplsin and inselbergs

and domes of resistant basement rocks. A combinztion of

topography and geology more or less control the groundwateg

occurence -in this area,
] |
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3.3 DRAINAGE

The main rivers draining the area of study are the Galma in the
centre, the Kinkiba in the South and the Kubani, Baki
and Shika to the north { See figure 3.4). These rivers
flow mostly during the rziny season and water may cccur 1in
discontinuous pools with large parts totally dry os the surface
in the dry season., Alluvial sand depcsits occur along some
of these rivers.

The drainage pattern are mestly dendritic, especlally
in deeply weathered areas. This may imply that the water
courses are not structurally controlled. YHowever river Galma
fallow some structural trends in 4@ nNumber of places. In such
places the river makes right ang! .d turne between Shika :znd
Farinkasa; between Magada and Taba on the granite gneiss .
(in the North East). A more prominent right angled turn is
observed betweeﬁ Nasarawa and Kwasalle where the river flows
along a [ault trend almost north for approximately 1,5km before
branching off in the south west direction,

The Galma river which is the major river {n the study
area is at advance stage with gentle slopes and slow rate of
ercsion. Down stream the river becomes sluggisﬁ and a large
part of the loads carried (mainly medium to find grain

) .
materials) are deposited along its banks. '
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3.4 HYDROGEOLOGY

The basement complex is a general feature of the region
of study., Fracturing and weathering of these rocks produce
a secondary porosity which permits the flow and storage of
ground water,

Two types of interconnected aquifers are indentifiable
in this terrain; one is the weathered overburden, a mantle
of insite weathering product which likely developed during
warm fluvial cycles of the pleistocene epoch and which lies
directly on the fractured bedrock which constitutes the second
aquifer. (Adanu, 1989). Water occurs as a continuous cell
from the wezthered material to the fresh basement through the
fractured Zone. Static water levels in wells stand between
5 meters and 10 meters below ground surfaces (Adanu, 1989).
This means that the fractured Zone is always saturated with
water Llowering of groundwater level caused by' water discharge
along river channels and evapotranspiration usually occurs in
the weathering over burden.

Alluvial deposits along the beds of river channels and
along the banks of existing, river-centain water at times of
high rainfall but are quickly depleted with the ceasure of
rainfall., Figure 3.5 shows a cross section of the aquifer. A
continuous body of water is observed from the fresh basementi
rock up to the lateritic top soil. The weathered profile

which {s relatively thin but extensive and mere or less



continuous, is of great importance as a source of rural

domestic water supply. Usually, boreholes drilled into the .
.

fractured bedrock which may be lecally highly permeable, draw

e -

on the storage of the saprolite cover which is nsually sancy

and silty. . : -

Water occurs usually as unconfined, but seml confined

ﬁﬁ . condltions are also observed. This is due to the relatively

JSN———

.f - impermeable, thin layers of clayey lateric topsail and duricrust

| which are always found at depths between 3 and 8 meters below

B
. s

the ground surface, Water is usually struck at the base of
this layer during drilling and the rest water level usually
stands a few weters above this depths. According to Adanu

{1989), the confined conditions are usually observed in schist

: _ .
and gneiss environment. This is because the weathering L A

products oi these rocks are high in c¢lay content. On the ather

s

f i hand water table aquifer conditions are observed in granitic

environments where the weathered over lLurden is usually coarse

sand and sometimes pebbles.

3.5 POPULATION AND LAND USE ' '

The 199l.population census (provisienal resulté) of the
Fedaral Republic of Nigeria, puts the population figure for
Makarfi and Soba LGAs at 211,246 and 187,277 respectively,
giving a totalfpopulation for study area as 1398,523. T

The population distribution is uneven. There is a large

concentration of people alang the main road between Zarla and

S
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Laterite m Schists
Lateritic topsolil D Granile gneiss
Sandy clay D Migmalite
Sandy material with Parpnyritic biotite-
fragments ofbedrack hornbit 2de granite
2 [ 2 km
. Fractlured basemant D Guartz diorite ana granodiorite

FIG:35 A CROSS SECTION OF THE AQUIFER ROCK (after Adanui989)
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Soba, whetre the main activity is agricultural. The land
j; : 1s cultivated for yams, potatoes, maize, tobacce and
b sorghum. Local swamps are cultivated for sugarcane,

tomatoes and, occationally carrots. Except for occasional

vegetable farming, crops cultivated here, mainly for sub-

sistance pur@ose, are seasonal; and therefore not irrigated.
Cattle rearing is not uncommon, but because grazing lands
are scarce, rearers migrate south wards during the drier
period in search of grazing places. Water requirement here
is principally for human and livestock consumptiqn because

industrial activities are uncommon in the study area.

3.6. THE RESEARCH METHODOLOGY

3.6.1. VILLAGE SAMPLING o

For the purpose of this study, 20 villages have been
selected. From each of the two local Government areas under
study, 10 viliages were selected using systematic sampling,
making a totai of 20 villages. 300 respondents were sampled
from among the village residents, 15 in each sample village.
All village heads were administered a questionnaire each
which was different from that of the villages, so also that
; of the community development officers in the two LGAs. The
random sampling techniques, using the table of random numbers
was used to select the villages in order to give each village
: an "equal chance" of being selected to avoid biases that maybe
i introduced. | | | NE

3.6.2. SOURCE OF DATA

1
hﬁﬁi To obtain information required for the purposes of this

work, two sources of data were used.
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Primary Data Sources:

Primary data collected was done through questionnzire

and oral interviews, fileld observatilon and measurements.

o

(a) Questionnalre interview

Three sets oquuestionnairesﬁere degigned aﬁd adﬁini#tered
to three categories of the population. The sets of questi;nnaires
which were designated A,B, and C, were administered on the male
adults, and few fewmales, village heads 1n each of the twenfy
sampled villages and the communiFy development officers in;the
two local Government areas respectively. . . _' ;

A total of 300 coples of questionnaire 'A' were -;
administered in all the 20 sampled villages on house hold basis.
Only one adult was interviewed irrespective of whether he is
the household head or not. The respondents were selected using
systematic transect or random sampling depending on the paétern
of particular villages. Every third.or fo;rth house was fe;kenH

!
from the village head's house or from the market area.

|
Contents of the questionnaire include: occupation,'ﬁéuse
ot :
hold water collection and use, water safety, adequacy of water
supply, and cowmunity participation in water supply development

(Annex 2).

A total of twenty coples of questionnaire 'B' were '

i
administered on each village ahead. The content deals with

items relating to village level organisation for village water
resources development and supply for domestic purposes, nature

of the projects, successes, failure and problems (Annex 3).




A copy each of questionnaires 'C' was administered ¢n the
officer in charge of community development in each of the lLeocal
Government Area under study.

The content includes the location and extent o% the

DFRRI wells, functionality of the wells, problems and solutions

“(Annex 4).

(b) Oral Interviews

The following rrspond;ﬁts wére orally inter§1ewed:
(1) The State DFRRI officers in charge of Rural Water supply and
sanitation (RUWATSAN) based in Soba and Makarfi and the two
LGAs community development officers, . J
(i1) Alhaji Ahmadu Maude of the Kaduna State Water Board éQd.the

" :'*
health officers in the study areas.

(11i) The Chief Planning, Research and Statlstic officer of the
Federal Ministry of Agriculture, water resouvces and Rural

Development Abuja.

(1) Teocal residents in the sampled villapges.

b - =

(c) Tield Qbservation and Measurements t

Apart from questicnnaire and oral 1interviesws, field
observations and measurements of existiﬁg sltuations were carried
out to support or ascertain facts obtained from other sources of
informaticn eqriier highlighted. Of particular interest ave the

r i
water sources and project sites. ' !

Secondary Data

Secondary data for thils study was obtalned mainly from books,

journals, counference and seminar papers, maps, articles and



nn

|
dissertations relevant to this atndy. 00T Tt e ¢ 0 o
P
cal vesws et st Edeena,  mlulay b vt ol b v e ke 1

gt bt were g laa eonsul vl

1.6.3 Data Analyuin

it e sl e

Loth quantitative and tlu;l]".t.‘lt‘l\h' mnalynls of dacs have
been used In ths work. Quancitative analyafs 1a olmply

"systematic use of numbers to describe and explaln a planomenon,
i

’ Uhi-]l.e qualitative measurement s a form of

sltuatlon or case'
"
denerbpt ton puels an we would dencrthe v erplalu o soclo=

voatiombe reativy (Elabt, 1907) TRIR, hibila, 10,

Qualitative measurement has been carried out hy comput bng

responses of respondents and other forms: of data ohtaloed by the

use of the mean and percentages. These are presented in form of

data matrix, graphs and charts.

11
Deseriptive (qualitative) analysi= has been used to sub-

ataot late Tuboveal Lo gpk guant Ltat bve )y,
I
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CHAPTER FOUR

E RESULTS AND DATA ANALYSIS

4.1 INTRODUCTION

' Thls chapter presents the analysis of the data collected,
An attempt is mwade to appralse the activities of DFRRIL, as
repgards portable water supply to the people in Makarfi and

Soba Leecal Government Areas, of Kaduna State.

4.2 SPATIAL DISTRIBUTION OF THE WELLS

An objectives of this study is to examine the spatial
distribution of the wells. In the study are, most commonly
found and used are open hand dug wells. They are drilled ,by‘ the

. the simple hanll excavation technique, using pulley with | ;

buckets. Well diameter ranges between 60-68cm and the wells

are protectively concretised while perforateq?ﬁoles like ¥

screens are designed 1n the cvelindrical concrete which are

then positioned within the aquiferous layer. Above the grpund

level, the well 1s being protected with concreté of about 5:.

i 0.fm in height to prevent influx of impurities inte the well
and for easy fetching of water by children. Some of these

) concrete wells are constructed by DFRRI and an example is

shown in plate 1.

EfJi ! There are also rotary drilled boreholes constrnrtéd by

DFRRI in the major villages throughout the study area. Here,

* !

B —



PLATE1: DFRR[ Open concrete well
Source: Field work 1992

\, -
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PLATE 2° DFRRI non functional borehole
with hand pump

Source: Field work 1992
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hand pumps of Indian mark II type were installed, but

unfortunately some are not functioning (see plate No.2).

The non-functional pumps could have suffered heavy wear
a:'nd tealr due to consid;arable loss in the he‘[;;ht C;f ithe static
water level (drough® of which some parts, such as starter
relies on water for lubrication.

The area distribution or the sitting of the wells was totally

controlled by the pattern of rural settlement (see fig.4.1).
This however does not mean that the wells are optimally
located, for there are quiet a number of settlements that
have been neglected and the dwellers have to trek long
distances, most especially during the dry season, to get
water. It was also ascertained from field observation that
most of the boreholes were sited in front of the houses of the
head of a particular village, or close to 'Jt. This is due.to
political clout or the influence of the village heads. These
sites are not necessary the most groundwater yielding points
in the aquifer,
One other interesting aspect of the spatial distribution

of the wells ins that they are located near the rivers and
streams (see fig 4.1). This means that the water t hle will
be high and it is an indication that DFRRI is trying to minimise

cost by utilising available natural water resources in 1its

boreholes programme,



“tann
"t B
L L TS ——

- & Amen

S e

FIG. 4.1.

Vol T T A
4 .-‘ . \\ - R » "1 4
4 ‘i\. . gL A |
(- . B “. Y . f’- ! :_I
[ el T p—— " | :
. J iy Poun' ]
» ..- ~i -\w,..uu . ‘ ( wrse o
b / o . f.:“":."l = -‘\ “g'\, '”.2'\ ',.}"‘ _“‘_‘}I
K i . ! . '. - .\.;‘ 1 \‘-_ﬁ-- -’, / f
= . b - - F . d
N L@ 4 l A '_
I . L - =g r"'."' ar 14
i \ Ty oV “;:_:n =
' - s.‘..‘ “‘_ g
. . E LS ' " o« . —
&b , o s . |
= WL " R 'f . !
§ o Py / q e -
| Wl A [/ 7 3 |
- It I (R A |
"y bt s ’ - ) AL
' 1 ) i / L T w ) :
| [ - e -'-W'—- T l
i rd b “a - o '
[ 4 L v'-—i‘ R k' i s '
wpy o A< ¥ ' 55;,.%/ -
. IF i ./ ' il ‘ I‘\ _':;__. Y .—l/:‘;
o =i L# |
of X . 8
——— —t ! , ) 5
J!, I . \ [ S — Y 4
; ERRE <] O ¥
! ] Ix \ \ s ' '
| o 0 W i ooy P
i
?_ \‘:é nates | } \‘ " L I S I
H. -i \‘ .u:'do { W - ‘
\ ' ) -
] \ ) - ~ ‘\ L .
g ' { 3
'.""M',‘tbl' — ; .
N R T
i - £ b v i
e I S l . i i - et Y L ’
--.-:‘u_.‘_:‘j -‘:-:.‘ ‘-‘.\ - ._\_1 Q‘;‘:“.‘ ‘\f) 1 .
Iy ~\ X 21
- i :,‘1 ( l‘l:‘hl :n K . J i
=9 11 4 1 N '
\ '
'I b orens H F i -.,..\\_.‘ ? !
. / Vit
SRR N - ¥ < S S i . ,
" s — . . - — A -
- T B . Y |
ol a L L "":.\.i}ii‘-‘n, i iy kb e



31

4.3, INCOME DISTRIBUTION PATTERN

H

An objective of rural developmeut is to raise and ensure i -'

the equitable distribution of Income among the rural reople.
This is in realization of the vital role of income in rhe .i [

. i.'
devalopment of any area, In the Soba and Makarfi Locul Coverament

Areas, low financial ecapital has been Identified as a major f

problem iIn wmeeting the basic needs of the people (Table 4.5), I
o

3
$

Table 4.  Annual Income of the Respondents

INCOME LEVEL : TOTAL RESPONSES 7 OF TOTAL RESPONSES

Below Ni,000 _ - - }

B1,000 - K2,000 : 50 16.7

2,001 - ¥4,000 12 . A
a;}' .

NANO! - NG,000 20 . 6.7

MG, 001 — NLOUOO ‘ 142 | : 47.3

8310000 and above 78 25.3

Toral ' 300 T

Source: Field Survey, 1992, , g
The sale of agricultural products and tradiug in locally manu-

factured gocds form the main source of income while the sale

of labour is fast gaining importance as sources of incame. The

level of technoloyy, poor transportation and market facilitdes and

li‘ ;
j. :

g
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and the small size of holdings are the main factors which may make
income low. In the study areq, more than 70Z of the

respondents earn less than N10000 per annum, while:about 257

earn above N100N0 per annum. It is a common knowledge that most
people who earn low income do not engage in more than cne

occupation, while most of those who earn high *:-omes are traders

and farmers who engage in other secondary economic activities

(Field survey). These incomes are by Nigeria standard
in the Civil Service very low; an indication of the rural
areas being a subsistence economy; thus high dependance

on Government to finance development projects.

4.4. PORTABLE WATER SUPPLY IN THE RURAL AREAS AND UTILIZATION

In an attempt "o provide water for all in the 1990s as
directed by the World llealth Organisation, the Federal
Government of Niperia establish the Direﬁtorate for Food,

Roads and Rural Infrasttuctures(DFRRI) in 1986,Cne of the
objectives of DFRRI i{s to make portable water availabla to the
rural dwellers. A number of problems have however hampered this
noble programue as ohserved from field survey. For the rural
water scheme to be successful and it's impact felt by the people,
the problem militating against the borehole/well projects of the
DFRRI will have to be identified and possible solutions and
recommendation given, As a first step towards achievinglthis,
the focus of the study has been on sources of wnterlsupply,

water collection and water use in the Makarfi and Soba LCGAs.

|
i
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PLATE 3:

TRADITIONAL

HAND DUG WELL
SOURCE * FIELD WORK 1992
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As an Integral part of this study, the level of community

partlicipation in the on going and completed DFRRL water

i

projects will also be examined. The unext section assesses
the extent to which water supply Lrom DFRRI wells meet tche
water needs of the people. o

4,4.1, SOURCEES OF DOMESTIC WATER SUPPLY FOR RURAL HOUSEHOLDS

It is expected that choice of water source will be
determined by the quality and reliability and the distance:
covered. In this respect the sources of water were examined, ”
It was observed that the major sources of domestic water ~ supply

- . -
in the.stﬁdy area were largely shallow hand dué}wells {see plate
3} and bore lholes both during the wet and dry seaons. Nearly
all (97%2) of the respondents in the studyaren_geltheir water
from.shallow wells during the wet season while 707 patronize
DFRRI wells, About 13% ., of the respondents indicate getting
their water [row streams, while 9.3% collect wat;r from ponds.

The direct coilection of rain water was another major

sources of water for domestic use during the wet season, and

[N
1

783.3% of the respondents collected ralnwater for domestic ~ - |
consumption. Only 1.7% of the respondeunts patronize watér
vendors, ‘ ' ';E

During the dfy season; majority of the people depend.on
wells for water. The ponds are dry during this period, so also ;
most of the streams. There 1s therefore heavy reliance on
groundwater. For example all the respondepts were reported géttfng

: |
[ i
Ih,’ T
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their water from shallow wells. About 477 of the respondents

get water [rom DFRRI wells but this was largely irrvepular.

Some respondents (147) purchase water from water vendors to
supplement their water requirements. The yendors are of two
catepories: those bringing water from long distance by motor

tanks and those fetching water locally using the 18 litres
(kerosin tin) container. The former bring in water to the

villages concerned through improved or at least better sources.
Most of the motor tanks for example collect their water from the
Zaria dam, Those who sell in tins provide no better water than
those avatlable to house holds., They are able to sell their
products because they are the few that could £o longer distance
to look for water even at the peak of scarcity in the dry season
These sources of water, just like the shallow well: in the house hold,
pose the danger ,f heing ladden with water bo-ne diseases.
Only 3.7%2 of the respondents indlcate getciﬁg their water from
stream-bed pits (see Tabhle 4.2).

The result of the survey shows that despite the high
percentage dependance on well water, must households still rely
on other sources for their water supply. The very high rer-
centage recorded in the usage of ohallow wells is because almost
all the household have a well in the compound or nearby.

It was observed that the patronage of DFRRT wells fell
drastically during the dry season. This is becau: » many of the
D RRT wells do not have water in them, and this can be attributed

to the shaddy work carried out by contractors in the cor *ruction
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of wells and lack of maintenance. Construction work as ¢iscussed
with the community development officers (CDOs), is usually
carried out during the wet season when the water table is high.
The implication here is that the water is hit after drilling a
few metres. llowever in most cases this is usually the false
aquifer, so that in the dry season when the water table fallg
considerably, the wells dry up. For example construction work
on the completed and two incompleted boreholes in Maigana -
(Soba LUGA) was sald to have been carried out bhetwoon May and
June. One of the boreholes close to the lLocal Covernmen:
Headquarters was, however, being rehabilitated with an over

head tank at the time of this study.
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Table 4+2¢5Sources of Domestic Water Supply

SOURCES WET SEASON DRY SEASON

NO OF Z oF NO OF 42 OF

RESPONSES TOTAL RESPONSES TOTAL
Stream/stream-bed pit 38 12.7 11 3.7
Rain water 235 78.3 - -
Shallow well 292 97.3 3co 100
DFRRI well/Borehole 210 70 141 47
Pond 28 9.3 - -
Water Vendor 5 Ya? “n 42 34

Source: field survey, 1992,
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4.4.2., WATER COLLECTION

Water collection from distance source is-one of the
problem which the DFRRI borehole schemes were designed to ease.
Each family was known to have made 1ts own individual
arrangement of person responsible for fetching the amount of
water required for thelr daily household use. Responses on
water collection in the questionnaire administered in the
area of study shows that water collection is principally done
by men and children, 69.3% of the household interviewed stated
that this is case. 15.72 indicated that water collection is
done only by women while only 152 indicated that the job is
done by children (Table4,3;shows the result).

Result from this survey contradicted with that of other
studies (Pacey et al, 1977) Falkenmarx, 1980 and Elabi, 1987)
conducted elsewhile which portrayed women as soiely responsible
for water collection for their house holds daily use. The
reason for this contradiction could probably not be
unconnected with the tradition obtained in the area under study
which is predorminantly Hausa/Fulani where Purdah is strictly
observed. Thus in a situation where a household has no private
well within its compound; and in the absence of a grown up child
only the male adults can fetch the needed supply of water for
their household use., Observation has however shown that where
women were solely involve in fetching water, it could elther be
due to the availability of a private well within the compound;

from which enough supply could be drawn by thd.lady without
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necessarily going out of the matrimonfal compound; or that
the household was not observing the purdah system coupled .
with the absence of a grown-up child in the /household who
could helped fetched the needed supply for the day's use.
The findings of this work shows that the task of carrying
water was principally shouldered by the men and children
with the women giving a helping hand.

The benefits that were likely to be derived from an
improvement of the water schemes include among others the
reduction of distance that will “ave to be covered to and
from the water supply source as well as the time it takes
an individual to fetch enough for his daily hcuse hold use.
This will help to conserve energy and time which could as
well be utilised in other productiv’é activities. In view
of this, this.study also attempted to find out the distance
and time it takes the people to fetch water for thelr house

hold use.
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4.3, INDIVIDUAL RHOUY!
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A0LD WATER COLLECTION ARRANGEMENT

!

.

WATER COLLECTION

NO OF A OF TOTAL
RESPONSES RESPONSTS

Men =

Women only

Children only

208 69.3

47 15.7 i

45 15

Total

300 100

Source: field survey, 1992,

i SR

e L
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The distance covered by varlous households to obtain water

is however within tolerable limit when compared with situétion

obtained else where in Afrieca. For example, in their '

extensive survey of water use In East Africa, _E"E al TR
{

{1972) observed that women in Mukaa cover a disiance of about
4.8km to get to their water source. White €t al, alsc noted
that the Mukaa case 1s even more tolerable when compa;'ed to t}l'le
case where "Shilluk women in the Sudan started befor~s dawn

and journey more than eight kilometres to the*Wile for water"

(Elabi, 1987). : |a »

I
- . |

— rr—————
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;

Related to distance is time taken by individual hﬁuse holds

to get enough water for a day domestic use. A leook at table
: 1

4.4. above, shows variations in the time spent to collect

water depeéndingen the season,location of the residence aud

water polnt. During the wet season 76Z of the sampled
population spent less than 30 mlinutes to get water. This can
be attributed to numerous private wells, functional DFRRT wells,
streams and ponds. 14.3% of the respondents said.they spent
between 30 minutes to 1 hour to fetch water. 2ZZ of the
respondents spend between 1 to 2 hours. There was no resiponse
from 7.7% of the sampled population. | |
During the dry season, 36.37 of the res}mndents attest .to
spending between 1 to 2 hours to obtain water for domestic
purposes. 327 spend between 36-60 minutes, 247 the%ér srill
spend less than 30 minutes to obtain water. There was no
re;ponse from 7.77 of the sampled population because this

conslst malnly the elderly men and women. Tt was also

observed that water colleetion 1s usually done more than -

once a4 day. Most of the households collect water in the mornings

and avenings and sometimes in the afternoons. Thus several

trips may be made in a day.

It is pertinent tc note here that an improvement in water
source will lead to less time spent in collecting water and
|
conversely #llow more time for other productive purposes.

e
LY



Table 4.4. DISTANCE TRAVELLED AND TIME TAKEN BY INDIVIDUAL
HOUSE HOLD TO FETCH WATER DAILY

DISTANCES WET SEASON DRY SEASON
(IN KM) NO. AND Z RESPONSES NO AND Z RESPONSES
NO. )4 NO. %
<l 245 81.7 158 52.7
s -1 40 13.3 103 34.3
l = 2 2 0.7 26 8.7
> 2 - - - -
NO RESPONSE 13 4.3 13 4.3
TOTAL 300 100 300 100
TIME (IN HOURS)
<l 228 76 12 24
g - 1 43 14.3 96 32
1 -2 6 2 109 36.3
> 2 - - - -
NO RESPONSE 23 1.7 23 7.7
TOTAL 300 100 300 100
Source! Field survey, 1992
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4.4.4.  DROBLEMS OF WATER SUPPLY |

One of the wajor problems of water supply in Nigeria is
inadequacy thch often leads fn shortapge. 'The prﬁﬂiem of water
shortape is widely prevalent in hoth the urban and vural areas.
It is however the adequacy and frequency that marks out the rural
areas {or meuntioning. Tn order te evaluate if the DFRRT water
supply progrémme meets the needs of the people in the study,area,

sampled.respondenfi Qere asked ahout the adequacy of DFRRI wells in the
amelinrating their water problem. C ii.
Table 4.5. below reflects the responses. 1In Makarfi lLeocal
hovernment, of the 150 persons Interviewed, 76.7% said the DFRRI
water projects are adequate in their locality and thus satisfy
thelr needs. This is not surprising, since of the 26 bore holes
in the local government area, only 3 are not functioning. 1In
addition to the functional ‘boreholes are the hand dug wells.
17.3% of thq_rESpondents indlcated the project to be Inadequate,
These sampled population are mostly from villages with non
functional DIFRR1 wells; am example is Likoro. There was no

response Erd@ 6% of the respondents.
In Sobh Local Government, 74% of the respondents complained of

the inadequacy of the DFRRI. water wells. 7This tallies with the fiol¢
observation that about 70% of the boreholes in the local government

area are not functioning and thus not meeting the water require-

ments. 23,37 of the respondents are satisfied with the water

projects; while there was no response {rom 2.77 of the sampled

population, ” T ' ' - é

The result of the survey showed that the iﬁédequacy of water

: i
supply by DFRRJ is more prominent in Soba local government, while
o

in Makarfi HCA. the DFRRI water scheme can be said to have attained
[ '

a degree ofisuccess, thereby meeting the needs of the people at
r T . p -

least to a gatisfactory’ extent. : - jﬁ-'
. I
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TABLYE d.%. hﬂ]‘i(!’ﬁ:f OF DFRRT WATCR ZHRPLY JoTgeei '

RESPON LS

Lhah COAULOUATE. ) % ov AL ER T A O T
TOPAL PONSE %
Mak arfi 115 76.7 26 17.2 9 ‘@
Soba a5 . 23.3 i a 4
e e o s s B S i e —— e —— e o —

SOURCE:  FHLLD SURVEY, 102,

Liwlted watell: supply, and h-nces Tow conmupt fon teyel has
implication on welfare and healtli. A mmber of gclivities are
constrained by water shortage as =hown on tables 4.6 and 4.7
respeclively. i
Fas ssnabem l.-'-“ geeves gl b e, wanbiog andd wal e g Gf antmal s

are the most at’fTéted with 42% and 25% reapect ively responding to

il )
water shorlage Ing a consirain lo these aclivilies, 9% complalned

o fil'iﬂ'""f in berme o b Ve bowr, TVL o g otms. A, whille 11% noldd

other use: such ps bathing Is ol ircled,
|
i
The o<t affﬂ:ted activilie: in Makarfi locol government on the
ather hamd e wubh:lnn a3 ford procesaloag, with WL and 21 rese

|
pect ively compl Lrinq tarv wnl e slea lans befneg a ccomlvaine  12% come-

plained of sear "ty in terms of vilecing of antmala, 19 other uses

i

and 10% sald tha‘ir drinking habl! is affected, One Lo lefit with no
i ]

doubl trom the reaaponses Yhat Do degnal e oo mo o panip b eab down and

wastaye as well as inadequate elcciric possr for pumping water from

the boreholes are among major cotties of such shorlage,
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. 4.6 Hotks, HOLD MUPIVETY, Ineoa® prprg e .
_Ii\: WATER SHORTAGE TN "o 1 p l

ACTIV]ITY? 12! Ei”.!lr;h'; "
Lrinking 11 9
“ashing 63 42
Valerdimg ol anlmals (1 L
Food processling A 11
Ciher unen (¥ 11
— - - - - - - - - & e s —
Total mnn 150
SOURCES:  FIELD DeVveY, 1992,
ThBLE 4,7. HOUSE HOLD ACTIVITY, MOoT AFFLLTED
BY wATER SHORTAGE 1IN MAF 121 LaGa Al

PCTIVITY F1INE B 3 GH L

vl ¥ A
b Ak Ly (1 10
“ashilng W 1H
waterling of Aninmals 18 12
Food proceassing 12 21
Uther uses Rii) 19

| | R
T ot e |
— m—— >e . B [ L T I -——— . L e ——— e ——

SOURCE: FIELD SUKVEY, 1992,




| The éloée relationship between water supply and heaizn !
makes it inevitable to ask the sempled population on how they
take care of their water and cases of watar related diseéées
wvere also examined. As showa on table 4.6 below, 5% of the
respondents j treat their water through the application of alum,
147 agreed to boiling thelr water before drinking, 5% apply
cloth filtering £9.3% of the respondents do not trgat their
water. The implication for this is that quiet n Humber of the
population stand the risk of being exposed to water related
diceases, since the main source.bf ;ater for the people are
. ok
the open wells which are subject to pathogenig activitieé;z
The irony of this however 1s that none of the gampled
population attested in the questionnaire to have suffered from
any water related disease; but: from oral {nterview with
health officials 1In the study area, they sald most of the _
cases brought forward and diagonised were diseaﬁeg such as
Cholera, diarrohoea and malaria. The none response to this
jssue could be due to lgnorance OF apnthy on the part ol the

people. . ' _ _ o S0
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Table 4.6 Treatment of Water Before Drinking

'Fﬁﬁ
METIOD NO OF 7 OF TOTAL
; RESPONSES RESPONSES
; Addition of Alum 15 5
; Addition of Caleium
|
5 Hypochlorite - -
f Bolling ' 42 14
f Cloth filtering 5 | 1.7
I Other method - -
j Do not treat 708 69.3
| No response 30 10
300 100

Total

Source: Field survey, 1992
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Respondents were further asked on why they do not treat
water, a look at table 4.7 shows that 227 of the respondents
state that the water looks clean enough, 13.37 believe it is
safe, 347 of the sampled population said they never gave it a
thought while there was no response from 30.7% of the sampled

population,

Table, 4.% Why Certain House Holds Do Not Treat Water
Before Drinking

REASONS NO OF % OF TOTAL
RESPONSES RESPONSES
Clean enough 66 22
Believe safe 40 13:3
Never thought of it 102 34
NO reponse 92 - 3017

Other reasons - -

Total 208 100

4.6 OPERATIONALITY OF THE DFRRI WELLS

An objective of this study is to find out the magnitude
of the failure of the DFRRI wells and identify the causes for
such failures.

DFRRI had laudable objectives when 1t set out to
ameliorate the water problem confronting the rural dwellers,

through the construction of bore holes in the villages. The
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degree of success cof this projects is however ques-ionable. In
most of the villages in the study area, the horeholes projects

were a failure, The failure rate was however more prominent in
Soba Local Govefnment Area. From the field work undertaken and
avallable records, it was observed that of the 14 sore holes in
Soba LCA only & (28.6Z) are fupetional. This means that a large
parcentage (71.47) of the wells were not functioning. On the

other hand, only 3 (11.5%) of the 26 boreholes wer: not
1 f

functioning in the Makarfi L.G.A.
The major.reasons given by the respondents 1‘ve:political

corruption on the part of Covernment officials and bureaucratic

ineptiness. These usually encourage contractors to perform

poorly since there is no proper moniroring or supervision of

the work. In a number of cases sites were chosen for the

construction of the boreholes without proper geophysical

survey, just to satisfy the political ambition of the prominent

indigenes of thé]ﬂcaﬁlywﬁm influenced the siting of the ‘profinen

in their vicinity; such sltes are not ncessarily the most water

ylelding pointslin the aquifer. Thus they yield wiaterfor only

'a very short period. Another reason is high populatiop, pressure

}

on the few functional boreholes which leads to the break.down of

some of the pupps due to excesslve use. The boreholes are also

i
not properly maintained, ; o ,
| ' ' ’

The community are not lnvolved in the water projects, thus

they do not see It as their responsibility to maintain thévboreholes.
i C .

i i N i

! -
SN
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In order to find out from the sampled population on ﬁgw

to improve their water supply, provision ;;s made in the
questionnaire administered to suggest how best this can be
done. The responses showed that most people believe in the
efficacy of Dam construction schemes as part of the strategy
for improving the water supply situation in their respective
locality; 38.37 hold this opinion, a significant number of
respondents (34Z) however put their hope in the construction of
more boreholes, 20% believe that improving the hand dug wells
will improve water supply, 7.7%Z believe that other alternatives
such as installation of pipe borne water will be a solution
(see Table 4.8.)

Table 4-9. SUCGESTED STRATEGIES FOR IMPROVING WATER SUPPLY
BY RESPONDENTS

SUCCESTED STRATECIES NO OF Z OF TOTAL
RESPONSES RESPONSES

More boreholes 102 34

Construction of dams 115 38.3

Tmproving on the hand dug

wells 6Ho 20
Ponds - -
Other actions 23 1.7

Source: Field Survey, 1992.
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4.7 COMMUNITY PARTICIPATION IN DFRRI WATER SCHEME

Public participation is a popular and interesting concept
which influences many a:pect of human activities. It is an
indispensable component of rural development. The success of
rural projects depends cn the extent to which the community is
involved dﬁring the plarning stage. FEnthusiastic community
participation can play a significant role in developing and
increasing community awareness, a sense of responsibility,
and pride of ownership towards any projects, culmunating in
success and a high level of performance system.

One of the oblectives of this research work is to determine
the level of community participation in the on going and completed
DFRRI water projects.

There is ample evidence thaF community and individual have
traditionally developed their own water resources. Most ol the
compounds visited in the course of this survey have hand dug wells
that are maintained throughout the year. DFRRI after its esto-
blishment in 1986, as part of its programme, constructed boreholes
in varlous communitie: . ‘The study area was no exemption; however
in the execution of the loreholes projects where they exist, it
was discovered that the benefiting communities were never involved
in either the planning, development or maintenance, despite the
existance of development associations in all the twenty sampled
villages. !

With growing awareness of the respondents on the signif.icance

\

of these projects, majority of the villagers Interviewed indicated

their desire to participate in the DFRRI water projects through one
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form of contribution of the other. As shown on table 4.9

50.3%Z of the total Pespondents from the two locil government
area .nnder-.‘s..tutiy are prepared to contribute their labour -26.77

are ready to give f{inancial contribution, 9% indicated willingness

to contribute food and drinks to the workers on the project,

3.5%2 of the respondents indicated preparedness to contribute other

materials such as cement, gravels and working tools. There was

no response from 10,7Z of the people. |

Table 4.10 Willingness of Sampled population to be Involved in DI
Water Supply Scheme

Type of MAKARFI % SOBA %  TOTAL T(?';ALOf
INVOLVEMENT RESPONSES RESPONSES
Financial
contribution 37 26,7 43 28.7 80 26.7
Labour a6 5%:3 65 43.3 151 50.7
Food and Drink 15 10 12 8 . 27 9
Other materials 4 2.7 6 4 10 3.3
No response 8 5.3 24 16 32 10.7

Source: Field survey, 1992,

The enthusiam shown by the majority respondents in
wanting to contribute to the DFRRI water projects, shows their
willingness to cooperate in solving the current water problem

"

they are experiencing. i
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CHAPTER FIVE

ORCANISATIONAL MODEL FOR RURAL WATER SUPPLY
DEVELOPMENT IN THE STUDY AREA

5.1 Advocating a New Stretegy

'

The preceeding analysis shows that water supply situaticn
in the study area is rather inadequate, especially in Soba LGA
While the establishment of NFRRI was meant to ameliorate this
problem with the active involvement of the communities in
government sponsored projects, there are a number of problems
militating against the success of DFRRI's water schemes, Thél
failure of DFRRT to actively involve the people in its water .
projects resulted in 1its poor performance and non-commitment
on the part of the people in the maintenance of established
projects, !

While the importance of rural development in the economy
of this country cannot be over emphasized, iﬁ order for it to
be effective however, the people should be invqlved in éroje;ts.

f

In the remalning part of this chapter, an institﬁ*ionallmodel

that would effectively incorporate peopla®s input to water re-
sources development in Nigeria in géheral and in Makarfi
and Soba Local Government Areas ih particular is proposed.
It is expected that a careful implementation.of'the or-
éanisational structure of the proposal would impyovelthe

success rate of DFRRI's water schemgs in the area‘of study.
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5.2 TUE HODEL R
The proposed model draws heavily ou the work of Elabii
(1978) and is based on the premises that water supply schemes
In the Makarfi and Soba LGAs can attain the desireé succeéé
through the active involvement of the people themselves in
as many staggs aélppéiibl%in the entire process. The model
is fashioned on the concept of aﬁpropriate organisation thaf
will bring communities together to work effectively. It f}j

involves a twd-way relationship between and within parties in

the plauning process. This, accorditg to Kaltho (1983), 1g

an avenue where the community can reach the authority and where

the authority reaches and responds to the community needs. A

schematlc form of the model is shown in fipure 5.1,  For an

effactive development, utilization and management of underground

¢

water regources In the area of study, the organisationsal set up

sfructured in the model will be operating at two levels: the
. o
local government and the villages. %

At the local government level, there will be a unifiéd water

resources plauning comnittee (UWRPCY, This committee will be

responsible {or coordinating and harmonizing planned water

projects. The advantage here 1s the eradication of duplication of

functions by other water development agencies such as DFRRI, water

Board and Community Development Departments. This will lead to an

efficient allocation, utilizatlon and prudent management oﬁ the

material, financlal, and human resources imperative for the

sustainance of water provislon in the area. The monitoring and -

1 ¥ I

evaluation of projects will also be made. T ,
. : .

1
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At the village level, there will be a Village Department,’
Planning Committee (VDPC). This Committee will set up a water
projects committee (WPC) which will be responsible for ac‘t:lal
water development. The WPCs in each distriet will come and
form into a district water planning committee (DWPC). The State
Rural Development Agency (SRDA) which will include DFRRI at state
level, Water Board and Agency for rural development and the
Directorate of Food, Roads and Rural Infrastructure at the
Federal level, will together with the DWPC be in the UWRPC. It
is at this level that matters relating to water developmont in
each local government will be tackled. The water Development
Adviser (WDA) will counsel the UWRPC on matters relating to water
resources development.

5.3 THE MODEL COMPONENTS

5.3.1 THE VILLAGE DEVELOPMENT PLANNING COMMITTEE {VDPC)

The VDPC is to be a conglomeration of all voluntary
associations, clubs, or societies. The leaders of the various
groups will constitute the VDPC council. Representation on the
council should be on equal basis to avold couflict of interest that
might arise., Membership into the council should be limited in a
situation where the voluntary groups are many so a< to avo’d
rowdiness and ineffective control during delibrations. Thus only
three executives of the members should be nominated into the council
(the Chairman, Secretary and Treasurer), Where the groups are few,
more members can be appointed into the council. Membership of the

council should however not be too small or too large. As suggested
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by Kandawire {1980) and Hassan (I1991) about seven to twenty |
members are workable sizes. - f

Te ensure effective participation and support of the people
membership of the VDPC council should.duﬁ across the socio-
political and economic structure of the village community. The
head of the village (Mal Ungwa) will be the chairman of the
council, Tt is pertinent to state that all heads of wards and

hamlets should be members of the council Including at least two
women, B ; o T s

M -

Where no dévelopment association is in existencé. the
local Govermment Council in conjunction with other Govetnmené'rural
development agencles will see to the formation and organisatioﬁ
of one. The formation of these e¢lubs or association should not
be forced on the people. They should he part of the formatib;

process otherwise the aim will be defeated. i

3

The VIIPC executive will serve for only two years'except the

chalrman, Transfer of local government employees helping in éhe VDPC

should be limited so as not to jeopardise the pr?gfamme.

Transfers should coinclde with the end of term of the VDEC and
. . . I.‘i- v il

other committees. i

The VDPC council will be responsible for taking decisioné

on the type of water project to be emharked upon for the - ,::
comminity. Tt will identify actlon to be taken LQ implement the

preject, and its operation and maintenance of completion. The; WPC

will be set up to make plan for water projects. This ﬁlans will be

availabl
approved by the VYDPC council who will then make/fun 5 and mate%ials'
4

P
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e
needed to execute the project. Any water Jroject approved
by the VDPC will be handled by the WPC. 1t wili take chargel
of feasibility studies, planni;g, costing, liaising with_the
DWPC, the UWDRC, other agencies and ingtitutions ‘and technical
experts, This is in addition to carrying out the codséruction
or installation of the project.
The operationality of the WPC will be through sub

committees set up by the VDPC, Thése include labour committee,

finance and operation and maintenance. Heads of the working

committees will be from the VDPC., The Head of the finance. committee

will be the Chairman of this Committees. The WPC is responsible
to the ¥DdPC.

' The village working committees will be charged with specific

- responsibilities and ﬁembbrghiﬁ' of the different committees with

be based on capabilities such as Education, leadership ability

and professionalism. . Do

The working committee will be made up of the labour
|

committee, finance committee and operation and maintenance committee.

Labour Committee(LC)

The head of this committee will be the leadeg'of the
youths {matasa) and will also be a member of the VDPC. The
secreta?y will be a community development village level wo;kér.
A prominent woman, usually the Magailya (head of the womeni
staying on their own), 1s recommended to be on the committge d

so as to represent and help mobilize the women. Membership of

the committee should not be less than five or exceed eightI
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depending on the population size of the

village. |

Mobilizing the work force to carry out a preoject, will
be the responsibllity of the LC. The:'work pattern will be
organised on c¢lub bases., Movement of material énd construction
work will be done by different groups. Women will also
engage in light work or take charge of the workeré feeding.
Entertainers are mobilized to stimulate the workers,

Finance Committee (FC) ;

Membership will comprise of a memﬁer of the VDfC who will
be the Chairman, The head of the village.ﬁchool should aE%:as
financizl Secretary and a woman as treasurér. An influencial
ward head and a respectable rich man should be coopted members.
The FC will be responsible for organising finencial and material
contribution from the people. It will also take charge of
collecting levy of not more than two nair; {(¥2) from thé
people. The awount will however depend on the natuyre of the
project Being embarked upon and the estimates of the projecF
submitted toc the UWRDC through the VDPC. The FC, through the
DWPC, will obtain loan from Community Bank in theé district.
Refuudbieg will be through the levy collected. All recoxds of
financial transaction and material contribution will be kept and

handled to the VDPC.
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Operation and Maintenr~~ce Committee (OMC)

Once a project is certified as completed and functioning,
it is handed over to the operation and maintenance commiftee |
who will take charge of its daily operation and maintenance. &he
OMC will be supported by balance resources in terms of finances,
manpower, material and transportation. In this regard each
family benefiting from the project will be taxed monthly between
one to two naira (N! - N2). Repair of fauity equ’pment or break
down of projects will be done with the assistance of a Technical
Officer from the Local Government Council (LGC) who should be
disciplined enough to have a sense of commitment *n public service.
Where large labour force is required to carry out repairs, the
OMC will, with the LC mobilize the required labour.

Membership of the OMC will consist of a representative of
the LGC who will act as supervisor, the WDA who will advice the
Community on Sanitary matters. A village craftsman and mechanic,

]
three you¥ns who together with the villagg’craftsman or mechanic
will be given on the job training. The Committee members will
attend workshops or training course organised by the WDA or other
rural development agencies. The VDPC will borne the cost of such
workshops and training.

5.3.2 The District Water Planning Committee (DWPC)

The organisation of this committee will be within each district
of a Local Government Area. Membership include all WPCs within the
district, Chairman of the FCs and LCs, elected Counceller or

prominent politician, and the district head who will be the Chairman.
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The scribe of the committee will be the most senior headmaster
in the district schools, With an average of fifteen village
units per each district in the study area, membership of the
DWPC will not be more than twenty. The DWPC will be a forum
for sharing experiences among the villages, It will accept
any project proposal by any village, have 1t properly screened
before submission to the UWRP at the local government level,.
The DWPC will coordinate with the VDPCs to work out strntegieg
towards establishing Community Bans._ Once the banks are
established the WPCs will be able to obtain loans with the
DWPC serving as a link and guarantors. On approval by the
UWRPC of any projects proposal submitted by the DWPC and WPC,
financial, technlcal and material assistance is given directly
to the particular WPC; the DWPC only act as an observer.
Though domestic water supply is yet to meet the required
need in the study area, there are indications that most of the
villages may like to undertake large water projects such as dam
construction for {irrigation purpose. TFrom field survey,
irrigation 1s practiced in some villages though on a small
scale. When this felt need begin to materialize and plaﬂngd
for, the UWRPC will serve as a mediator in case of confllét; likely
to arise as a result of termpering ;;th other village's

water sources or flooding of farm lands. Where the development

of the water source Involves more than one viliage, cooperation
among the villages as regards finance, labour material ete will

be decided at the UWRFC level. i
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5.3.3 The Unified Water Resources Planning Committee {UWRPC)

The UWRPC will operate at the local government Ievel,f;.;
but local state and federal departments will form membershié;of
the council. The local government chairman ;ill head this
council; the district water board managers, community development
nfficer, heads of works, information and agriculture departments
at the local government level are recommended to be on the council,
including representatives of the state rural development agency
and DFRRI. The Secretary of the council will be the LGA Secretary.

The main function of the UWRPC will be to coordinate the
various water development projects of the development institutions
and the VDPCs, It should also meet and decide on the assistance
to be given to village projects. Depending on the nature of the
project being contemplated by a cbmmunity, the UWRPC will decide
to give a marching grant on the amount collected by the village
or any other contribution it will deem fit. The UWRPC will
liaise with the WDA to educate the people on the maintenance,
protection and care of water supply systems. The UWRPC will also
consist of a publicity committee (PC).

The PC will be a means of increasing the awarenéss o the
people promoting their development affort * as well as obtalning
their loyalty, It will have a mobile information and enlizhtenment
unit in each village to assist in the process of information
dissemination. The membership of the PC will consist of memﬁers
of the UWRPC. The PC will be chaired by the information officer

of the local government and the community development office# will
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be the secretary. The villages will be educated (e.g th-ough- |
films) on the impacts of poor water quality, prevention "é;
water related disease through water treatm;n:. sterage and
sanitary conditions around water sources and work on comnunity
development projects from different areas.

It is thus the responsibility of the PC to nobiliz+ the
people towards self help and self reliance in water supply
development. When the success of this {s attained, it can then
be applied to other facilities. On the completionr of any project
by the WPCs, the PC will help in publicising the commissioning.
It will liaise with the VDPCs to organise the comnfssioning
ceremony, The PC will document the ceremony for nosterity and
also to show other villages the need to improve on their water
source through self project. The local governmen: should finance
any cost incurred by the PC, and members (UWRPC and PC) are

not to be paid any form of remuneration.

5.3.4 The Water Development Adviser (WDA)

The WDA has the status of local government -hairman but has
his sit in the state headquarters, Kaduna, with tie state Rural
Development Agency (SKDA). The main function of rhe WD/. weuld
include advising the various development committe:s on ¢ more
professional and long term understanding of the iaplication of
their responsibilities and commitments. The adviser shrnld
gather and analyse data on any water project that is, proposed,
and assist in the Education and training of the CMC by «rganising
seminars and workshops. Furthermore, the adviser shouls offer

specialis nd technical assistance.
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5.4 Functional Problems of the Model

As with all development plans or proposals, the model
proposed for rural water supply in the study area is
expected to have some limitations or face problems during
its implementation process. Some of the factors which mey
hinder the operationality of the model may include:

(1) Qualitative and honest leadership, organisational
frame work and cultural conservatism;

(11) Personality conflicts and confrontation among community
leaders;

(iii) A general ineffectiveness of organisational capacity
and

(iv) The disillusion of the community following the "
collapse of self-help-schemes céﬁsequent upon
increasing rather than decreasing their financial
burden,

If local initiative and people's response to'local
needs and challenges are to be maximized, there is the need
for enlightened, mature, trustworthy and purposeful local
leadership. This according to Ibe (1987) is capable of
motivating and mobilizing the resources of the locality in the
development process.

The model is structured to give-a sound frame work from
the organizational point of view, but what will pose problems
is the leadership role at both the village and district levels.
Though cultural conservatism might be significant it ma; not

affect any meaningful development In the area of study.



Rather, the structure of the committee should not be un- ¢
democratic. It should cut across all iunterest groups with no
athnic or religious bias. ' o ¢

Thus the major problem envisaged in the implementation‘
of this model is that of leadership. The VDPC and DWPC have
the village head and District head as theilr respective !
chairpersons. There is the danger of the traditional leaders :

P
becoming too autocratic and rigid in their performnncé “n these
committees and engage in political corruption.

To avoid this, funds or materials for preojects are to be
disbursed directly by the UWRPC to the WPC and the WPC will be
accountable to the UNRPC. Where a particular leader constitute
a clog to the wheellof pregress, the person should be called to
order by the Local Government.. P
In financing of projects, the establishwent of communigy

banks in the district will help the villages to get the -
]

necessary funds to execute their projecté}through issuance of
loanﬁ. o L ‘ o ;f:

Solving the organisational problems of-wmural waterléupply
in the area of study will eunhance rural developmeﬂt in general.
It will entail utilizing the human, materialland finaﬁcial
resource in the area. This can be attained by bringing together
all agencies in charge of water supply, DFRRI, SRWA, community
development department, works, health, information departments
and the local communities. In this way a well—integratéd

development brocess will be achieved. -1TE*~
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CHAPTER S1X !

6.1 SUMMARY , ‘RECOMMENDATIONS*AND CONCLUGION -

This study investigates the DFRRI portable water supply
schemeg in Makarfi and Soba Local Government Areas of Kaduna
State viz-awiz the level of operation of the DFRRI wells,
These LCGAs expe;ience water scarcity for the greater part of

the year , espeéailly in the dry season whiech lasts between

ﬁfﬂ?*ﬂ months, Duving this period, the people depends on only the

underground water source.

o As a theoretical background, the development of water

‘resources for rural communities was reviewed. The place of
Groundwater in the hydrelogic cycle was examined, and the
Nigerian government's attempts to provide portable rural water
supply was discussed. The involvement of the rural communities
in water provision was also examined. It was noted that while
the government recogniszed the problem of watl:r scarcity in‘gte
rural areas, policies towards improving the lot of the people
have taken little cognisance of the need for effectlve part-
icipation of the communities.
This research reveals that the main reasons for thé

" failure of the DFRRT wells include:
(1) . construction and completion problems such as improper

design of the projeect;

(1i) improper evaluation of the aquifer characteristics and

i

i
'
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(1ii) wrong choice of site and defective pumps.

It was also discnvered that the DFRRI headquafters in
the state is soiely responsible for the aw#rd of contracts
for well construction in the local government areas. The
local governmenﬁ pfficials are only informed after the
completion of the work. As a result. of this, the success
of the work cannot be ascertained since there is no proper
sunervision of the contract job by qualified personnels,
The contractors for ezxample were drilling wells to only a
depth of 20 metres instead of an average of 3D metres requlred
in wost of the sites. To worsen the situation, work;is
usually done in the peak of the rainy season when water table
is high. Thus most of the boreholes provide no water at the
peak of the dry season. The state DFRRI does not seem to have
project monitoring personnel who are suppesed to follew up an
the job execution and appraisal once jobs are awarded, -

The study also reveals that high cost prevents the
congtruction of the number of required wells to meet the
needs of the target population., For example it cost; about
N40,000 to construct a horehole, and about M7,000 - Ni&,000
for an open concrete well.

Interviews conducted with rural development coﬁrdinatorg
in the two LGAs show that groundwater development and management
is quiet poor. The DFRRI water supply scheme today 1s being

poorly executed. It was also found that consultation between

DFRRI officials and the rural communitiles was virtually absenF,



90

hence éde&uate information on needs and preference of the
rural dwellers Is lacking. !

| The investigation further revealed that participa:ion
bf the people in the execution of DFRRI rural water supply
projects is very low. This 1s because the initiation, ﬁf#nning
and implementation arve often dene by the directorate itself.
During the process of actual projects executioﬁ, ﬁeople within
the local communities where the project 1s sited are only
made to. participate indirectly as hired labour. This type of
participatlion cannot be seen as democratic and benefi:cial
because ehe people usually lack commitment in the maintenance
of establishwd * prejects. |

Also it was found that even 1f the pe0plé are willihg to

participate in the execution of the Directoratés water projects,
there 1s communication gap between the authority and the
people either due to inaccessibility of some villages ot
lack of vehicles. This have made effective mobilizatiin of
tlie people difficule. _ I: |
One other major constralnt observed in the executién of

water projects was the lack of basic planning data. 'lhe role

of data collectlon has regretably elther been under played or

 ignored. It is therefore always very difficult to as:emble

reliable and adequate technical and soclo-eccnomlc data

capable of asgsisting In the assessment, planning, design#

construction and maintenance of various development projects.
The failure of sowme DFRRI boreholes could be due to un= i
‘reliable and inadequate data on which analysis, planning and

management are based, : : C :
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Drought is another factor:which affectslthe water
supply situatlon in the study area. During drought yesrs
'oniy small amoﬁnt of excess rainfall is available to
recharge aquifers and local water course, This excess is
itself subject to the same Iinter annual flutuations,
making this zone particularly sensitive to human interventions
that disrupt soil permeability.

In the Ffinal analysis, the result of our analysis shows
that ;he two LGAs are faced with alomst similar problems onr :.
water projects in thelir respeéhivelcommunities. The caaé of:
Soba LGA is however more pronounced because of the higﬁv_

- -J
percentage of well fallures. Generally there is good evidence

of an inappropriate approach to water resourcee development

in the area of study. L
ot

The implementaticn of the water supply plans fpr the area
is rather disjointed uncoordinated and greatly influenced
by pelitical rather thaﬁ physical consideration,

The situation makes it inevitable to advocate for a
new strétegy to improve water supply In the area. Con- |
sequently an organisational model 1s proposed. 1ts basié
principle is embedded in an.effective organisational
frame work for water resources development for the ruIal 
communities upwards from the village level. It involves
full participation and contribution of the rural dwellerg
who will be the beneficiaries. If the proposed plan is
adopted and implemented by the Makarfi and Sgba Local

Government Areas, 1t 1s hoped that adequate water supply

would be achleved by the communities on sustainable basis,
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6.2 Recommendations

The importance of water to 1life an' on the overall
davelopment of any nation cannot be overemphasised. The
Nigerian Government has introduced diflerent programme to
improve both the urban and rural water supply. There is

however the need to streamline the activities of their
agencies {or proper coordination of these programmes.

While water supply inadequacy is a general phenomenon
in developing countries and the demand for it {s growing daily,
rural dwellers feel the effect wmost. To cope with the prqhkem,
pfcper hydrological study of both surface and underground;ater
resources on the hasils of abundant and accurate data is
inevitahle. The availability of abundant 10!‘{99.’( distance or
statisticnl data will ensure sound planning and design

practices,

1
1

To ensure success in this direction, the active partici-~
pation of the communifies at every stage of the projects is very
vital., This will make the communitieg to identify with the

EA
projects. According to Haile (1980), the invelvement of the
beople will lead to identification of felt-needs and priority
setting, the choice of suitable technology and the location of
the projects in a way that is acceptahle to them. This is
important because It will help in knowing which technology is
appropriate; for each project has its own pec&liérlpfoblem which
nead to be appreciated.

To ensure effective involvement of communities in any

development programme, it is pertinent for the Government to
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identify the needs of the community and inform 1t oo the
contribution expected during and-  after the completion of
the project and specifying the community's and apency's
responsibilities with respect to opevation and maintenance
task. Government should also make effective use of the gass
media so as to bridge the communication gap between the people
and development institutions; introduce adult education and
vocational training programme and ensure participatory
democracy., The modél proposed in this study is thus i
recommended for adoption; for it will ensure meaningful public in-
Put into water resource development so as to attailn self .

reliance,

e i S
L

623 CONCLUSION

From this study it has become apparent.ihat the DFRRI
water supply scheme in the Local dovernment Areas under study
has not attained the desired success; especia;ly in Soba Local
Government, Most of the boreholes are not functioning. There
is thus inadequacy of portable water supply.  As a result of

this, people in the villages had to travel 'data, records and'

resort to unhygleniec sources to get water, most especially in
the dry seasan. !

It is pertinent to note that the high percentage of
functional wells in Makarfi Local Government, is not solely due
to DFRRI's efforts, but that of the LocalGovernment Community

Develdpmént Officer, who Involved the Local Covernment Council

in the rehabilitation of broken down DFRRI wells.
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Findings from the research work had shown that the wells
are not optimally located. Also political clout rather than
physical consideration appears to have playeﬁha prominent roie
in the siting of some of the boreholes. B

In conclusion, the analysis of the data shows that there
is low participation by the people in DFRRI water projects in
Loth local government areas. It Is therefore not surprising
that the success rate of the water schemes is low. The
Kaduna State Government should take necessary steps to

motivate the public into active participation in water schemes

in the state.
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November 98 0.6 1 02 6 %4 0D
December ap 0.1 0 00 204 1BF 211
Total 11927 10879 B4 Bs.2 - . -
Mean . . . . 499 407 492
MNaole: {1} Defore 1953 observations 1aken at 0800 ond 1300 GMTT.

Aler 1953 observation taken at 0900 and 1500 GMT,
{2) Sunshine Records from Camphell Stokes Recorder,

Annex 1: {cont.),

102
1978
pin niin
138 12%
05 160
4.1 194
21 220
431 0]
569 198
65.9 9.7
626 175
6zY IRy
4430 1
204 144
16.2 128
W 179
97
1979
pm nsn
124 9
w06 158
4.3 L9R
¥: I3
a1 211
3Tl 205
66.1 T
66 19T
629 1K
41l (L%}
A 151
163 122
T4 1RO

aiz temperi ures *C

1978

man

2.1
136
3535
337
320
94
6.2
284
20.5
nz
RN
297

108

mean

21
Fak:]
s
279
w2
3
2.1
172
254
23
213

244

min

139
i6.0
125
2.7
21.2
LA
s
123
1
17.7
t5.5
138

LR.1

ale tempe ey °C

197

max

0.2
314
352
LA
2R
.1
4.4
B
6
k>2
313
W3

N5

mean

25

"1

115
i
FIXH
253
Y
243
213
5.1
AN
272

MR

aiin

134
16.0
195
Ri%)
212
9.4
105
153
19.1
12.7
i55
138

18.1

1936-1928

nudg

0.2
2y
333
¥».7
9
g
A
171
Fih ]
) )
ns
KILE ]

4

19731979

man

ok )
127
353
357
1
07
2u.4
277
3
3.4
s
343

mean

21
.4
3
.y
i7d
54
219
235
M2
2R
225
22

meEan

pr A
4.4
274
8.7
4
54
218

ns

242
PLE
215
22

248

i

sunshine
hours -+
1978 54.78
2.2 8.7
2.8 94
8.7 B4
6.9 8.0
B.1 B2
74 T8
46 (A}
62 52
TA .9
8.2 KB
8.6 2%
40 42
24.1 HNibh
18 81
I
sunshing
hours

197 4.9
B9 a7
RY 9.4
74 BA
&7 B
Ri B.2
16 TR
&9 4
5.7 52
(3] 639
87 88
BT b A
3 921
D4R %6.1
7.9 8.0



Meteroleglen) Observaslons Sammry 1950 (Sheet vne)

Month

Janary
Yebruary
Mlareh
Apit
May

June

July
Aupust
Seprember
October
Nuovember
December

Tom
Mern

Note:

minfalt {(mm)
1928
1980 ta
1980
[+L)] 02
114 i3]
0.0 T
3.7 342
1544 1211
1164 161.6
28,9 2257
258 24604
7.9 2214
16.3 3D
0.0 Le
J.0 a1
B47.4 WR2R

days of rain
1928
1980 03]
1980
a 01
0 0.2
0 @y
2 e
9 el
9 128
19 [LX}
A3 2.2
1 163
3 4.0
0 0.2
y 4.0
73 B5.0

relalive humidity

163
124
1.2
374

LR
A1
711
733

8.2
213

498

1980

pm

15.1
140
128
34
514
63h
3
Hny
62.6
1419
19.5
17.4

387

1934 - 1980

am ]
177 138
152 08
254 142
479 10
636 414
726 513
S 6l
BLT 60T
759  p1Y
606 A1
w1l 24
202 16.4
492 374

(1) Belore 1953 observations taken 8t 0800 and 1300 GMT,
Alter 1933 observation taken at 4900 and L300 GMT.

(2) Sunshine Records from Campbedt Siokes fegorder,”

Annex 1: (cont.I Y.

Meterologien) Dbservalions Samiru 1981 (Sheel ane)

tonth

Janary
February
March
Aprit

May

Jung

Joly
Auvgust
Scptember
Ocioler
Ngvenilsar
Decentbier

Total
Mean

HNote:

1

A x

cainfail (mm)

0.0
0.0
L)
007
.7
159.0
548
280.6
1333
30
0o
0.8

10191

1924
I

1981t

a
10
6.3
6
1223
1603
e
2710
2157
1o
1.1
01

10811

days of raln
1928
1981 to
i3]
g 0.1
0 02
0 09
3 39
% 100
1 128
17 164
1% 2
1} 16.2
0 39
0 a2
2 oo
4 Big

refative Bumidity

103
141
20.7
40.7
8.9
718
7.3
BLY
5.
601
FAti]
2605

473

1941

all

133
1.z
55
6.1
549
569
2
[

413
7
175

1B.6

1938 - 1981

At pm
17.4 IRk
15 07
254 4.2
474 2.9
38 419
e 513
W6 664
a1.? 07
759 629
wa A3
WO HA
2.1 164
421 314

(1) Ticfore 1953 shservatians taken at DROD and 1300 GMT.
After 1953 obsenvation 1aken at D900 and 1500 GMT.

(2) Sunshine Ttecords trom Camplrell Siokes Recorder,

cont. ).

air lemperatures *C

1940 1938-1%80
min max  nean min m.ax
1i2 Nz 22 1A% .'-I;J:_'i_
152, 24 11 160 229"
he 34 271 195 253
29 %S5 MI  OHT BT
213 aip 272 2.2 29
128 A 21 199 0.7
e MY 43 195 MaA
194 A1 213§ 9.3 Ly
Ivd  MN4& 25D 192 23
.13 320 254 17.7 A
139 a9 4 154 . 36
N7 |4 201 138 0
17.8 ns M7 18.0 k1)

i
0
i
i
B fl
[
air tempetatures "C

1981 1738-1981
min itk mear min  max
1% 12 129 119 w3
154 324 39 180 127
18.2 Ha 6.9 125 352
01 %0 /I N7 KT
WE g 26.4 212 g
M5 Wr BL 1w 07
151 281 23R s 284
175 R4 24.0 %3 T
194 LI B 9.2 m]
173 s 45 111 nd
4z vt 27 154 35
127 303 215 3.7 n3
114 310 18.1 313

43

mean

221
4.4
nd
mI
274
25.4
3y
2.5
W2
PLL!
235
2.1

248

mean

21
pLB
4
287
74
254
2.y
206
42
249
235
221

A8

sunshing

hours
1980  54.80
95 B7
19 9.3
8BS BA
7.3 84
1 82
83 78
.5 ol .
6.t 52
146 T8
B0 BA
44 9.4
.0 %1
M8 950
7.8 80
sunchine
hours
1981

10.0

2.3

B.0

EY

A4

Ty

57

64

1.7

8.7

71

493

911

i1



104

M logleal Dbservari 1982 {Sheet one)
raipfall {mm) days of rain relative humidity
Month s 1928 1982 1938 - 1982
1982 to 1982 o
1982 1982 am pm am pm
Janary 00 (A [ a1 187 181 175 un
February 0o Lo 0 0.2 193 17.0 153 1.0
March 00 63 [ 09 ns 3 B3 1.1
Apnil N7 »o 10 4.0 530 MY 478 .1
May 1721 1214 7 9% H72 464 B9 429
June 1139 1595 8 127 751 517 n 513
July 187 219 10 163 TR @Y WS &3
August 190.7 2756 17 ml LrE 0 BT 9.7
September "6 169 12 16.1 T8 615 %0 629
Ociober 453 B2 2 39 697 507 W% 435
Novembet a0 i fl 02 A3 W6 288 214
December 00 il ] on 161 137 209 16.3
Total 7685 10771 66 B4 F . - .
Mean - - - - 50.% 3.2 2.1 s
Note: {1) Defore 1953 observations taken ai (B00 and 1300 GMT.
After 1951 obtervation taken at 0900 and 1500 GMT.
(2) Sunshine Reconds from Camplbell Stokes Reconder.
Asnex 12 (cont, ).
Meterological Observations Smimary 198) (Sheet one)
rainfall (mm) days of rain relative humidity
Month 1928 1928 1983 1938 - 1983
1983 o 1983 1)
1983 1963 am  pm am pan
Janary 0o LR} 0 a1 208 162 176 140
Pebruary 00 1.0 o 02 120 96 153 109
March 09 60 0 0.9 4.4 1ns M9 "2
Apnil 0o 6.7 0 v 24 128 470 2Ré
May B3 184 10 99 626 W6 9 48
June M3 1883 Yy 26 mME 59 M1 SN2
July 1075 2159 15 163 8Lo 644 M6 6.2
August 9.7 704 i w1 812 @9 81 "3
September 4 2110 12 16.1 T3 604 %0 9.5
October o0 Ma 0 a8 54 B.6 0.1 a9
November on Lt o 0z 194 153 ]S nz
December oo 18] o o0 170 153 08 163
Total 608.1 10501 62 B - - - -
Mean - - - - 429 %8 91 3
Note: (1) Delore 1953 observations taken at D0 and 1300 GMT.
After 1951 observation taken st 0900 snd 1500 GMT.
(2) Sunshine Records from Campbell Stokes Recorder.
Annex 1: (cont.).

139
151
198
215
28
210
9.9
195
195
i8.7
133
136

j1.81

min

13K
181
170
%9
216
196
224
167
1723
JE]
126
129

173

nir temperatures *C
1982
max mean min
I us 139
N3y 2 155
Ms 212 195
35 MBS 2.7
ns m1 un2
N8 255 200
2S5 W7 WS
Mo pik 3 LR
296 M6 192
M Uy 7
3 217 154
0 28 17
b} VN S S | R §
mir lemperalures *C
1983
mag  mean  min
paty 187 139
24 B3 160
R T LU L
178 nm7 pAN
M7 m2 a2
M9 B4 We
B8 26.1 19.6
po R 7 X | )
29 24 191
Ns 24 177
0 a3 153
30 2 13.7
MY w3

1938-1582
max mean
N3
2 0
352 T4
57 A7
s 214
n7 154
ns DY
17 s
200 U2
e M9
s 24
niy 21
314 ME
e
15381943
e mean
By no
T U3
%2 1
58 ®7
-9 4
X7 B85
s 29
778 1S5
03 M2
314 MR
S V4
4 221
14 Ul

sunshine

1982 54.82

86
78
146
81
82
73
bh

71
BO
B0
B4

sEECCS

6.1
53
7.0

93
9.1

923 %0

.7

sunshine
hours

1983

81
17
.7

64
67
6.1
74
5
93
86

88.7
74



Meterologics] Observatlons Sumuru (984 (Sheel one}

rain(all {mm)
Monik 928
1984 to
1984
Janney 040 ot
Feliruary o4 18
March 52 6.1
April 3.1 372
May %9 1202
June 554 1562
Julv L73B FIAT
Avgust 158.1 2731
Seplemlge LU 2142
Oclober 1T7.5 hIA
MNovemler 00 1.1
December 0.0 0.1
Tonal §880  1DGS.S
Muan - .
[Note:

days of rain
1928
302 to
1984
0 01
0 G2
l 09
13 i0
B w
9 123
6 16,3
3] 9.9
11 16.0
G 1B
0 0.2
0 an
W 438

rclative humidily

1984

an) pm
164 124
1y 104
048 150
455 21
674 520
me 533
Mo 61.0
7L 61
T3 664
0.9 504
250 IvR
no 194
4z 378

1938 - 1984
am pm
175 140
152 109
B0 142
69 2o
640 441
76 3N
W6 66l
<8l 695
w630
o001 4dz
M3 )
209 164
#9373

(1) Before 1953 observations iaken at 0800 and 1300 GM'T.

After 1953 observation takea at 0200 snd 1500 GMT,

{2) Sunshine Records [rom Campliell Stokes Recorder. -

Annex 1: (ront. ).

Meteroluzicnl Observallons Sanru 1945 (Sheet ane}

cainfall (mm)

Month

1985
Janary a0
February a0
March 9
Apeil 0.0
May 140.7
June 1422
Tuly it
Augest ! 2503
September 1633
Qgtoher 13
Movember 0e
December 0.0
“Tunal 10518
Mean -
Meste:

1205
1560
2207
2730
2138
363
LI
0.1

10G0.0

days of rain
; 1928
17835 o
1945
0 01
a 0.2
-2 iR
4 19
9 eF
9 125
17 16.3
9 199
5 160
2 a8
0 0.2
o i)
13 B3

relalive humidity

am

184
124
352
»no

1S
882
813
6
Lr A
2.2
4.6

977

1945

nm

1490
[X]
U7
19.6
443
396
753
2.8
67.7
34
N4
Fral

By

1938 - 1985

m pm
17.6 14.0
151 109
5.2 146
464 ne
i1 44.1
7 51
78 664
816 25
%0 631
595 A29
8 2
1.0 6.5
489 374

{1) Delore 1953 observations taken at 0800 and 1300 GMT,

Aler 1953 obscrvation inken at 0900 snd 1500 GMT.
(2) Sunshine 1lecords from Campbell Stokes Recorder,

Anngi 1; {cont.).

alr lempemtures "C
1984 1934-1984

min max  mean min max  niean

118 8.3 .t 138 10.1 20

14.8 31.7 203 11X+ 327 w3

03 55 2R.1 124 5.2 74

7 5o kR il46 5.8 .7

i Ly 6.0 .2 k¥ A 274

205 s 0 pliki] 0.7 AR

192 m9 2.1 1.6 2BS Ak

195 9.8 24.7 19.3 TA pA Y

142 1S5 L 19.1 Pk 4.2

18.6 30.5 24.6 177 A MR

s M2 N4 153 M5 1A

128 e 0.2 137 3.3 22.1

178 M.a %4 180 R ma
/

air lemperatures “C e

1985 1935-1985

;iﬁf max  mean min  mAX  Mmean
144 E1X 231 1318 101 220
143 s N9 159 A6 U3
11.2 51 R.2 194 A5.2 4
18 ns iR2 + 246 57 8.7
22 13s a1 21.2 329 24
18.7 0NH M4 200 N7 B4
173 8 2.6 1').; 8.5 .9
15.5 48 2232 9.2 278 2.5
178 13 216 19.1 04 M2
155 31.2 234 17.7 1n4 48
B0 32y 227 152 NS Ma
133 8.3 208 3.7 0.3 220
17.1 1.0 4.1 130 i3 248

sunching
hours .
1984 SdBA
[3:) 85
.1 92
7 8.3
7 8.0
1.7 8.2
73 7
54 6.1
Bl 55
6y 10
6.7 87
7 23
63 29
B6A 058
7.2 78
i
Il.lll'll hina
houns
1985 5485
3.0 [ A
G4 91
56 B2
1B 19
T 8.1
15 17
59 &1
71 55
7.2 0
16 8.6
2.6 9.0
6.2 89
B37 o X3
0 iy



m
ANREX 2 ‘ o 190

QUESTIONHATRE A: KFOR VILLAGE RESIDMHTS

)
bttt —

Village ____ Local Govt, Arewa:

This yuestionnaire hos been designed for the purpoac of gather’ng
information on a rescarch programme Litled "An Apprai:al of the
Directornte of Food, Roads and Rural Infrasiructures Nural YWater

Sohemes in Soba and Makarfi Looal Governmen® A casof lladuna State

shicha is in part tulfilment of the requirem=nts for the award of
the M.Sc. Degres (Ruranl Development) of 4 ~lu Bello 'niversity,

Zarin.

four co-opuration Lowards the sucowss of this reseureh will Lherce-

for bs highly appreciated,

§ECIION A : Personal Datn
Fewal =
1o Gender: Male [T mte L7

2. Age

— -

¥. Marrital Status: Married /7 Not Married ! S—
L. PFamily set up: Nuclear Z::::?ﬁ Fxtended .Z;:: /

5, Size of family (number of persons): e

6, Sexes: Male [/ _:7 Female / 7

s

SECTION B: Ocoupational Charssteristizs

1. What is your main cccupation 7 x .

2. vecondary Ocoupalion ?

(n) Trading /7 / (b) Tailoring /] (e¢) TWeaving =7

———

(d) Others ‘Z_ 7 (e} MNo responsa / /

3, What is your annual income 7

(a) selow w1000 /7 (b) ¥1000 - %2000 /7
(¢) N2001 - HLOOO /7 (d) Bu0Ot - weo00 /7

——

(s) NG00 - W100000 /"7 (£) M1000> and above [



f,

('I.

19.

e ——

biv d

Qeation C: Monaehobd Wt or Colbeet b ot 11

Uhat pre Lhe soarenes off yor @abter o oodn fa e ae .rl naan o

i . '
Fon 0 waname b vemm bl wild P 4 Lo flwa b S

(o) Shabbow webt /LY et /T e i wat 1/ |

bovatiole A_/ () Water Verdor L7 |
|
Mo obd v et ot wacbesr pescidn bao L oy oot
() Shnllow w11 fl;:;:, ("\ Waterr Vondog /h:...!--' (,tl) Pangd

Lh—,’ (1) Streaw/bed pit /{_'_-_7 (a)  peiL s L fourehole
becsecd

\
K
i

Kl s easponsible for colbtosting thr nomded anpply, e your .
dakly wan 7 CWldvea /7 0/ (b)) Made Adail ST (0 wamen /) 7

o of \eips por day /) /) /4 /
| b 4

Do you have a private well In your compound ? Yes ,/ 1s /7

| |
I yen , does i provide wnter throughout the youe ¢t !’—-"? No /‘" _
E.

U son da gou putrondie Lhe DERZL wall 1 o/ftes [/ "/ Ko [/
there is I
ItYne well iu your compowud, where do you gl wiabler Cram 9

() Commtty wil /7 () v 7

/7 _,..,_/ Tanzers ]
(e)  DIMRL well = () Witer Vewdors 7 Hand nu 'I’éia.
(¢) Miver /77 (1) Obisca fapsabig) _ . n

U wabor s purebaned, al what oont dully ¥

oSS

How far ia your water source Crom your houne ¥

In the ruiming sensor Dry ro son
buss Lhun :':lm' ¢ .'7 /___::__7

Sk - Tkm /‘-_—:_7 /:::::7
I Vi

How nuch Lime does LU take you Lo Peteh snovph wolor Coroa dny's unﬁ X

Wt b g, Hoaoon fary Honasn ki
Less Lhan jOmins /_:-_/ /.._7

50 ¥inn to thr /._"__7 /:-'_“_--7

fthe Lo thes, é..._,.,._../' /____ ,"

Yore thun 2hrs, (specify)







X3

(NI [
i
b, b bl e Y t'\ R I T P PR TR T L TN pomten ) g ;¥
e Lo aeltn -/ Tlt
\:

Keconglruet Lhe eollevged anesg / - ;f
Dig new wolla /7 77/

SHANL Lo other #dresonmroes /__ _/ ( maws Lhew )

—r———— e

Te Mow far is Lhe distasco of the DPRNT well freon your heuws 7
hobia Lhinn ;'p by /... /'

Db ke P
Mora Lhan onelkm (speeify)

Be  Whnt slterneblive souraes off wabor do you thilnk enn bo dove Lopeld

for your Viilago 7

Tepounduents {dans) L7

Teproving the Ltraditional hand dug well  / - _7
Vere bore holes /:__ “:7 .

Potatn L:_ -/

Bt (npecity)

G, Who maintaipfthe gell 7

Governwant Only l:j

Comunity oy /7

N body Vaawa

SRETION R Waber dnfuly
1e Vo vou Leagl youwr st o0 obbained Croe any o chn senbboned ot aon 80
be Coure drinking 2 Tusn /:_;J He .fl.....-‘..._...'y
20 3fF Yes by whnt method 2
By Ll nddition o Alum L_/
By the addicion off auleluw hypochlorid . é::’/

Wy Bed b Ane . Aoz

roae w-

By iltersy o — "/

Other me! o (speciry)







