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PREFACE

In response to a request of the Government of the Federal Republic of
Nigeria, the _Gove_rnment of Japan decided to conduct the Basic Désign Study on
the Water Supply Project for Middle to Large Scale Villages in the Northwestern
Area of the Federal Republic of Nigeria, and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Nigeria a study.tgzém headed by Mr. Satoru Abe, Official,
Grant Aid Division, Ministry of Foreign Affairs, from September 8 to October 7,
1991, | |

The Team held discussions with the officials concerned of the Government of
the Federal Republic of Nigeria, and conducted 2 field study in the study area. '
After the Team returned to Japan, further studies were made and the present

report was prepared.

I hope that this l_'eﬁp'()rt'w'ill contribute t6 the promotion of the project and to
the enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of the Federal Republic of Nigeria for their close cooperation

extended to the Team.

J ariuary 1992

-~ Kensuke Yanagiya '

President

Japan Intern_atio_nal Cooperation Agency

23%77
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SUMMARY

The Federal Republic of Nigeria (hereafter referred to as Nigeria) is the leading
oil producing country in Africa producing 1,300,000 barrels of oil daily. The
economy of the country is mainly dependent on oil production, and as a
consequence was badly affected by the sluggish trend in the worldwide demand:
for oil in the 1980’s which led to the sharp reduction of oil prices.

Nigeria was once one of the world’s leading exporter of a'gricultural products, and -
ac,cmdmgly, the Nigerian Govemment decided to restore its agrlcultural
production potu;ntlal in order to restore its falhng economy. The economlc
restoratlon policy, with agncultmal development as its main concern, was then
formulated. The improvement of the standard of living in the rural area, which
makes up 2/3 of the countrys population, was given emphasis, and the
securement, of stable and sanitary drinking water became a matter of great

unportance.

In accordance with the above policy, the Federal Ministry of Agr icultur e, Rural
and Water Resources Devdopment formulated the groundwater development.
planin 1987 ‘The objective of the plan was to supply water to the middle to large
scale villages in the nor thern part of Nigeria situated in the dry sovannah zone
where water resources are scarce. The Ministry then requested cooperation from

the Japanese Government for the ifnplementation of the project.

In accordance with this quuest JICA canled out the “Study on Groundwater
Deve]opment in Northern Nigeria” between April 1988 and June 1990. The
btudy results leveaied that the gr oundwater potential even in the so called
‘difficult area is about 140m3/day km2. Furthermore, a water supply plan for 47
candidate villages was formulated and 20 highly prioritized villages were

selected.

In December 1980, the Nigel.iaﬁ Government requested grant aid from the
_ Japanese Government for the 1mple1nentqtmn of the groundwater development'
prq;ect in the 20 puoutl?ed villages.” In response to this, the JapaneSe
- Government implemented the Basic Design Study through the JICA.



The basic design Study Team conducted the field survey work from September 8,
1991 tp:_O'cto'ber 7 of the same year. The Team conferred with the State Water
Board, the Nigerian éxecuting agency, concerning the details of the request, and
concurrently conducted supplementary field survey work. However, as a result of -
the implementation of the Nigerian State Increase Policy (from a 21 state system
to a 30 state system), the objective area, Sokoto State, along with the other
States, was divided into 2 in August 27, dir ectly before the Team’s depal ture for
Nigeria.

Further, the rationalization of the State Administration by integrating every -
State Ministry into 6 Ministries was also announced. In accordance with the
State Division, the 20 villages named in the request were divided between: the
new Sokoto and Kebbi States, with 12 of ‘the villéges distributed in the new
Sokoto State and 8 in the new Kebbi State. Based on the matters conferred with
the Nigerian authorities concerned, it was conflrmed that the ngeuan
Government’s prioritization of the 20 villages has not been altered. Tn addition,

the details of the request for gwundwater development and water facility
construction in the 20 pnoutnzed v1llages have been confirmed. However, it was
decided thatl the 1mp[ementauon of the pr oject in the 8 villages in the new Kebbi
Slate should be put off for a little while longer until the organization of the
executing body is confirmed. Therefore, the basic design study for the 12 villages
in the new Sokoto State was finalized.

‘The water supply system of the new Sokoto State in the urban and rural areas are
comparatively good. .However, thal of the majoi‘ity of middle to large scale
villages, Supposedly the main . bu'ppm"te.ls of the agricultural industry, is

remarkably way behind. The 1mplementation of this’ progect therefore is a
matter of urgency to the Statc Government.

Given the above conditions, the results of the basic design study are as shown
below. '



_ Project

Item _
Project area New Sokoto State (65,000km?)
‘ 12 villages of high priority
Target Year 1992 -1993
Target population 58,000 (New Sokoto State)

supply system

Construction of water

- Rural type facilities for 7
villages

- Semi-urban type facilities for 2
villages :

.- Combination of rural and semi-
urban type facilities for 3 '
vdlages

Bquipment

Vehicles and Tools for
Maintenance and Management
Use :

. 2 station wagons fully equipped
with repair tools,

- 1 well service machine

- 1 set'of tool and spare parts

" The project cost shared by the Nigerian side for the'implex.nentétioh of the above

is 1,960,000 Naira.

This pz oject is mamly executed by the Sokoto State Water Board whlch is under
the jurisdiction of the Ministry of Works, Housmg and Water Resources, Sokoto
State. The Sokoto State Water Board also receives techmcal advise and guidance
from the Water Supply and Quality Control Department of the Federal Ministry

of Water Resources.




The departments of the State Water Board mamly in charge during the
construction period is the Hydrology and Borehole Department, established
through the merging of the former Rural Water Supply Department and Borehole
Department, and the area offices concerned. After the construction period, the
Building and Repair Department and the related area offices shall take over the
'management of the system. The General Manager of the State Water Board shall
be generally responsible for the entire execution period of the project, including
the operation and maintenance of the system.

The operat,mn and mamtenance system shall be conducted through the
collaboration of' the State Water Board and the Water Association organlzed in
each village.

Kach v1llage, shall orgamze a Water Assouatmn of thelr own, select an operator to
conduct the daily operations, secure the funds required by the State Water Board,
train the operators, and carry out the oper ation and malntenance of the. system
(patrol services including repair, preser vatlon inspection and fuel prowsmn)
The State Water Board’s past achievements on the operation and maintenance of
urban water supply systems confirmed a holding of capable and sufficient number
of personnel, an aspect which makes the 1mp1ementat10n of the operation '
possible. In addition, the operation and maintenance cost of the constructed
materials which was estimated to be approximately 180_,{)00 Naira in the 12
villages, an a'mc)un_t equivalent to approximately 0.2% of the State Water Board’s
recent average budget, proved the capability of the State Water Board in
acquiring the required funds.

it can be concluded therefore, that even under the current System, the State
Water Board is adequately capable of caxrymg out the operation and
“mainienance of the constr ucted water supply systems.

The implementation of this project is estimated to take a period of 12 months, as.
the procurement and delivery of materials and equipment will take



approximately 5 months and the construction of wells and water supply facilities
will take approximately 9 months.

The impleméntqtion of the project is expected to improve the health condition of
the residents, save up much time allotted for water intake, increase agricultural
production, and promote cultural activation, education, etc. In addition, it can
result to the reduction of water purchasmg costs and the activation of the area.
Furthermore, it is also expected to improve the women’s social status, especially
“housewives who will be participating in the water supply system management

activities.

The N orthern States of Nigeria, mcludmg the project area, are vastly made up of
bdsement rocks, and according to previous results, the 1mplementation ofa large
groundwate: ‘development is difficult in this area. In addition, similar to the
project area, the water supply condition in the middle to large scale v1llages in the
northérn States is r emarkably behind. The 1mp1ementat10n of thls project,
therefore, will give lmpact to other Nor thern States due to similar geological and
climatic conditions.

According to the afor ementloned the implementation of the groundw ater
development project under Japan’s Grant Aid Program is considered highly

relevant.

B One of the pr erequxsltes for. the 1mplementat10n of this project is the
leconsldu ation of the current Lharge system. At present, the administr ative
organization takes full responsibility of the rural water supply system from its
executlon up to its operation and maintenance. Due to heavy recurrent costs,
therefore, new developments can not be lmplemented However, if the
beneficiaries share the burden of the recurrent cost, it is believed that the
conditions of the rur al water supply system is destined to improve. We are
proposmg, ther efore for the enlistment of the active participation of the residents
in the operatlon and maintenance of the system and facilities, and the

reinforcement of the partial sharmg of costs.
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CHAPTER 1. INTRODUCTION






CHAPTER i INTRODUCTION

The Federal Republic of Nigeria (referred to hereafter as Nigeria), before its
declaration of independence from the British Empire in 1960, became an oil
producing country in 1957. It started exporting crude oil in 1958 and became the
leading oil producing countr y in the African Continent. Although 70 to 80% of
the national finance income depends on oil, the country is essentlally an
agr icultural oountry and two-thirds of the populatlon are into agriculture. In the
first half of the 1960’ s, the GDP rate of agriculiure was 60% and agricultural
products cover ed 70% of the export industry. In the latter half of the 1960’s,
however, the economic trend shxfted from agrzcultme to oil due to the rapid

increasein oil pr oductlon

The first oil shock in 1973 brought the country:huge foreign currency holdings
and worldwide atknowledgem‘ent as a country that would likely attain
remarkable economniic growth. The economy started to weaken in the 1980’s,
however, when the oil export industry showed a slugglsh trend which
“consequently led to the inevitable sharp reduction of oﬂ prlces in 1983, an

occurrence which dehvered a heavy blow to the nation’s economy.

Agriculture was once the nation’s basic industry, but it had been given light.
consideration since 1979 as the economy shifted its focus to oil production. Asa
consequence, the country lost its full potentlal in agrrcultural production.

In order to cope wrth the above- mentloned situation, the Structural Adjustment
Program (SAP) was fmmulated in 1986 as an economxc restoration policy. Aside
from this, the Fifth Five-Year Development Plan (1987- 1991) was also
formulated. This development plan aims {o improve the nation’s standdrd of
_hvmg by estabhshmg economic independence. To re- establish national economy,
development shall not be limited only to the oil industry, but shall also encompass
the agmcultural industry, the steel mdustry, gas industry, mining mdustry, the
: manufactu: ing mdustry, and the 1ndustry of commumcatlon and transport High
pr 1or1ty is partlcularly attmbuted to the estabhshment of self—sufﬁcrency in food "~
production thr ough 'lgrlcultural development expanswn of' the export industr y
and the improvement of the citizen’s standard of living. S



Moreover, the National Economy Restoration Plan implemented in 1988
emphasized agricultural expansion to gain self-sufficiency in food production and
seriously considered the improvement of the standard of living of the many

farmers residing in the rural area.

The northern states of ngel ia, including the new Sokoto and Kebbl states (the
details of the division of Sokoto State shall be given later); the objective areas of
the Water Supply Project in the Northwestern Area, are situated in the savannah
dry zone. Although the impiementation of a large agricultural development is
difficult in this area, each State aims to gradually establish a self-supply system
by improving the falmers standard of living, It is, therefore, important fo
immediately ensure the stable and hygienic supply of the residents’ domestie
water by developing groundwater in this area where most of the rivers are dried
up in the long dry season. |

Under these ci'lcu'fnstanoe the Nigerian Government requested technical
assnst’mce from the Japanese Gover nment in 1987 for the 1rnp1ementdtlon of
groundwatex development and the water supply project using groundwater as its
source in the (former) Sokoto and Niger Sta_’tes of the northwestern area,

In answer to the above request; the Japanese Government dispatched the Contact
Mission in November 1987 and the Scope of Work (S/W) Mission in February
1988. A Conference was held and mutual agreement was reached by both
governments an the development study in the former Sokoto State.

The pleELt study commenced in March 1988 ~The gioundwater development |
potential of the entire (former) Sokoto State area (approx1mately 100,000km2)
was evaluated and the water supply project for the 47 mlddle to iarge wllages
within the state was formulated. The results of the study are summarlzed in the
final report which was completed in June 1990

Based on t;he results of the studjz, the Nigei"ian' Gover nmen-t selected 20 villages
that are urgently in need of groundwater development and which shall profit.
highly from the pmJect Then in December 1990, it appealed to the Japanese
Government for grant aid for the 1mplementation of the project, -



After studying the request, the Japanese Government decided to conduct the
basic design study of the project. Based on the Government’s implementation
policy, the Japan International Cooperation Agency (JICA) dispatched the basic
des&gn ‘itudy Team, headed by Mr, Satoru Abe of the Ministry of Foreign Affairs
Kconomic Cooperation Bureau Grant Aid Section, to Nigeria from the 8th of
September 1991 up to the 7th of October 1991.

In August 27, 1991, the commemoration day of the President’s 6th year of reign
and directly before the Study Team’s departure, President Babangida publi'cly _
announced the change of the 21 State system to the 30 State system. Accordingly, -
Sokoto State, the objective area, was then divided into the new Sokoto State in the
northeastern. half, and the new Kebbi State in the southwestern half. The
following day, the new governors of the 9 newly established States and the policy
to 1at10nah_ze the state administration by restricting the administrative
orgauizétion of all 30 States to 6 Mini_stries were officially announced.

In the former admmlstn ation, Lhe Sokoto State Water Board which is under the
jurisdiction of the Sokoto State Ministry of Public Works and Transporf, was
lcsponmble for the exacution of the water supply project. As a result of the
aforementioned division of States and the re-or ganization of the State Ministries,
the respective Mnustry of Works, Housing, and Water Resources of the new
Sokoto and Kebbi States became directly in charge of the water supply projects.

The new S'okotc.).State Water Boaxd and the Kebbi State Water Board becdame the
executing agenmes and 12 and 8 of the 20 selected villages belong to Sokoto State
and Kebbi Stqte r espectlvely

The Study Team. v181ted N1ger1a when the country was in the midst of
administr ative reformation work and the distribution of the State Water Board
personnel and facilities between 2 States. Despite the fact that the high ranking
personnel were selected and facility distribution policies were settled in the new
- Kebbi State, both the Water Board and Ministry were then nonexistent. As a
result, the Study Team was obhged to Lonfer the details of the request with the
authorities of the new Sokoto State, while it conducted the field survey'
| (Supplementcuy study, namely levelmg, electrie prospecting, study of the
construction conditions, ete.) required for facility design.



The Study Team, based on the resulis of the development study and the
supplementary field survey, designed the water supply facilities for the 20
selected villages situated in the 2 States and calculated the construction cost after
arriving in Japan, However, the study concerning the economic feasibility of the
grant aid, facility construction and operation and maintenance plan; granting of
materials for the facilities, and the calculation of the proj_éc_t cost estimate stated
in this report only indicated that of the new Sokoto State (12 selected villages).

Although the consugnment of the Water Board, whlch is under the _}urlsdlctmn of
the Ministry of Works, Housmg and Water Resources, as the executing agency in
~ Kebbi State was conﬁlmed its actual state was nonexistent. Therefore, the
progress of the formation of the Water Board’s structure and its preparedness
should be observed closely before another study is to be carried out.

The facility design data relevant to Kebbi State and the data obtained from the
field survey are shown in the Appendix.

'l‘he_éomposition of the Study Team, detailed study schedule, the minutes of
discussion, interviewer’s list, and the list of collected data are also shown in the

Appendix,

This basie design study was originally e'ntitled as the “Basic Design Stﬁdy of the
Water Supply Project in Sokoto State”. It was, however, changed after the field
study to the “Water Supply Pro_]ect for Middle to Large Scale Vll}ages in the
Northwestern Area of the Federal Repubhc of Nigeria” to avoid the confusing
conditions prevailing between the old and the New Sokoto State at that time.
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CHAPTER 2 BACKGROUND OF THE PROJECT
2-1 OVQa’view of Water Supply Sector

2-1-1 - Water Supply Conditions

The propagation rate of the water supply system in Nigeria's urban areas is over
90% (72% for plpe water supply facilities, 6% for hand pump wells and 17% for
dug-wells). By contrast, the propagation rate in rural areas (covering more than
80% of the Nigerian population) is only 40% (9% for pipe water supply facilities,
6% for hand pump wells and 25% for dug-wells). The rest of the inhabitants are
using river water or standing water. Conclusively, only 60% of the country 5
population are provided with water supply facilities.

The use of dug-wells usually involve pr oblems like domestic dréihage
contamination and depletxon during the dry season. Hence, the pr opagatlon rate
of stable and sale water supply f30111t13$ nationwide is estimated to be less than

50%, and less than 30% in rural areas.

‘The 4th National Development Plan points out the following problemns eoneerning

low waler supply conditions :

_ Insufficient water supply facilities and insanitary water.
_ The rural areas are not completely provided with the required water supply

facilities. _
- The Water Supply Sector’ s lack of funds due to 1nadequate budget

dlstrlbutlon
- Lack of ability to execute the charge system which shall increase the plant

investment,
- Improper maintenance of water supply facilities due to shortage of staff.

The guxdehne of the First Rolhng Plan (1990 1992) 1ndicates the following causal
factors behind the problems of the water supplv sector - :

Difficulty in securement of funds colleéted-from beneficiaries due to a

‘disordered organization and management systerm.



- Inadequate maintenance of existing water supply facilities due to shortage of
technical experts and materials.

- Restriction in the amount of water resources to be supplied due to msufﬁment
water supply and distribution networks, particularly in southern Nigeria
where water resources are abundant.

- The organizations responsible for the water supply works, namely the State
Water Board and the local government, and the State Ministry of Health
‘which is supposed to be responsible for health and water resources are not in
league with each other. '

The Water Supply Sector is beset by the above mentioned problems, The
conditions were even worsened by the 1mp1ementatlon of the Structural
Adjustment Program (SAP), the economic reformation pohcy, in.1986. ‘The
implementation brought about the devaluation of the currency which led to the
decrease in the budget for the import of materials required in the construction:
and operation and maintenance of facilities. Due to this condition, the launching
of new enterprises and the 1mmed1ate solution of the shortage of materials for the
operation and maintenance of facilities became difficult. Moreover, it
particularly caused the remarkable delay of the water supply project in the rural

area.

2-1-2 Policy and Basie Plan

The related water supply .improx'ré_ment'projects of Nigeria, in the Federal
Government level, are executed by the following organizations. o

- Orgamzatlons under the jurisdiction of the Federal Mlmstry of Water
Resources (FMW R) :
a). The Federal Department of Hydrology and Hydrogeology (FDHH)
b). The Federal Department of Water Supply and Quahty (‘ontrol
(FDWbQC) '
¢). The River Basin DevelopmentAuthorlty (RBDA)

- Organization under the Jurisdiction of the State Ministry of Agriculture :



a). The Dire.ctorate for IFood, Roads'and' Rﬁral-lnfrastructnre (DRERRI)
In the Local Government level, the executihg organizations are as follows.

- The State Water Board (SWB) of the State Ministry of Water Resources is
the main executing organization;

- 'The State Ministry of Health (SMOI);

- The State Agriculture and Development Authority (SARDA) administered
by the State Ministry of Agriculture.

The water supply related policies included in the 4th Five Year National

‘Development Plan are as follows.

1) The reinforcement of the State Water Board personnel and financial standing

‘through the thorough collection of water charges.

2) ‘The deﬂrelopment”of new water resources by the Rivér Basin Development
Authority (RBDA) and the State Water Board (SWB). Water resources can be
secured by the use of dams for storage, use of boreholes, and by the desalination of

sea waler.
3) The training of the technical staff for water supply works.

4) The setting.up of campaigns for the importance of boiling drinking water in

rural areas to guarantee a safe water quality.

) The'_compzletion of. the Hydrél’ogy and Hydrogeological Study for the

securement of new water resources. -

6) The iﬁsta_llaf_cion of a water quality laboratory in the State Water Board for

water quality control.



The objective of the above mentioned plan is to ensure a stable and Sanitary
drinking water supply. To achieve this objective, the following strategies were
formulated and indicated in the 1st Rolling Plan (1990_—1992).

1) Decentralization of responsibilities to fully enable the person in charge of the
daily water supply and maintenance of the facilities to demonstrate discretion.

2) Training of staff needed for the short and long term operation and maintenance

of facilities.

3) Promotion of local manufacturing industries, establishment of énterprisesand
the encouragement of the production of chemical products and materials for water
supply and distribution.

4) Enforcement of the institutional a'uth.ofity'of the .Fe'deral_ Ministry of Water
Resources to encourage cooperation and coordination among the water supply
sector stafl and to accelerate the standardization of their technique, including
those within the service level and the environment pi‘eservation standards:

- B) Introduction of a proper system for the collection of charges from the
beneficiaries to secure funds which shall cover the essential operation and

mainienance cost.

6) Publicize the importancé of sanitary drinking water to prbmote the residents’
health and environmental sanitation thl ough the media and the activities of the

local orgamzatlon

7) Implementation of various research studies and to make the results of these
known to each State Water Board in order to improve the quality and quant1ty of
water supply.

8) The incr easement of the' amount of community water suppiy by the I‘ederal. o
Government through DFFRI. '



Similarto the above, the 1st Roll'ing Plan (1900-1992) shall not only reinforce the
maintenance and management of the existing facilities, but shall also emphasize

the following :

‘Technological Cooperation in the implementation of the proj
- Invdlvement of the residents.;

- TFund collection introducing the charge system ;

- . Minimization of the use of foreign currency ;

- Training of technical staff engaged in water supply works.



2-1-3 Present Situation of the Water Supply Works

The budget allocated {or the water supply sector in the First Rolling Plan had to
be changed due to the increase in the number of Statesin 1991. The 3 yeaf budget
indicated in the plan in the begihning of 1990 exceeded 2,580 million naira,
approximately 2.4% of the total budget for all sectors (104,510 million naira) (see
list below). |

Federal Government and 21 States Total budget for water
supply sector (1990 - 1992)
(1 million naira)

Federal Govérnment 18.235

Akwa Thom - . 64.600
Anambra (Enugu, Anambra) ~ 85.930
Bauchi . 86.860
Bendel (Edo, Delta) 142.690
Benue (Kogi, Benue) . . 14.152
Borno (Yobe, Borno) 267.078
CrossRiver. = 40.000
Gongola (Taraba, Adamawa) 66.452
Imo (Abia, Imo) 92.000
Kaduna 82.355
Kano (Jigawa, Kano) _ 150.000
Katsina 139.630
Kwara - : 66.363
Lagos - ' 250.000
Niger 125.500
Ogun | 51.285
Ondo : 75.200
Oyo (Oyo, Osun) : - 148.450
Plateau - o 21.400
Rivers . ' : | 2486.075
Sokoto (Kebbi, Sokoto) 309.489

Total ' 2,683.744

-16-



The water Ielated administrations of Nigeria are generally governed by the
Federal Ministry of Water Resources. In ter ms of water supply works, the
Federal Department of Water Supply and Quality Control (FPWSQC) plays a
leading part among the 8 departments in the FMWR. On the other hand, the
Federal Department of Hydrology and Hydrogeology (FDHH) administers water
resource developments, and in accordance with the water resource conditions in
cach State, participates in the river water use and groundwater development and
extends technological advice to the related organizations of the States.

The execution of the water supply works, however is mamly the responsibility of
the Water Board of each State under the jurisdiction of the Federal Ministry of
Water Resources. Water Suppl_y Works for special purposes, however, are usually
executed by the following organizations aside from the State Water Board,

- Water supply works to counter-act water born diseases

The State Mmlstry of Health partici pates in the works, Th;s partlculal pr OJeCt
was conducted through Japan’s Grant Aid Program in the Anambra State
(1989) and Niger State (1991) as a countermeasure against Guinea Worm

diseases.
- Water supply works to improve the standard of living in rurallﬁillages

The Stete'Ministry of Agriculture is the main executing body. ."Through the
subs1dy of the World Bank, more than 6,000 wells (hand pump wells) have
been drllled in 1984 in var ious northern States including Sokoto, Kano and

Bauchi. The project still continues at present.

2-2 | O'utlin_e of Related Projects

The I‘edelal Mmlstxy of Agueultune Rural Water Resources Development
~ conducted a bor ehole pr O_}ed) nationwide from the latter half of the 1970’s up to~
the start of the 1980’s. In this pro_[ez,t 80 deep wells were drilled in the old Sokoto
Stdte and approximately 40 of these were installed with motor pumps. These
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facilities are utilized by large villages. These facilities were transferred to Sokoto
State in 1984, and the Siate Water Board maintains and manages them.

The Federal Mihistry of Water Resources formulated the water supply project for
groundWater.deVelopnie_ﬁt in the northern part of Nigeria where surface water
resources are poor. The grouidwater development study in northern Nigeria was
implemented from 1988 to 1990 through the technical assistance of J apan. Aside
from the Ministry of Water Resources, the Sokoto State Water Board as well as
the Sokoto Rima River Basin Development Authorities particlpate as the
counterparts of JICA. ' '

Recently, the Federal Ministry' of Water ResOUrceS, with the aim to accelerate the
development of water supply, ifrigation,‘ hydropower :plant' and’ other related
projects, formulated the nationwide water resources development plan in 1991, It
is now requestling assistance from the Japanese Government for the formulation '
of the Master Plan.

2-3 QOutline of the Request

The 4th Five-Year Plan (started in 1984 and was discontinued) and the Ist
Rolling Plan (1990-1992) of the Nigerian Government state that the
implementation of the drinking water supply must be given utmost importance as
it shall satisfy Lhe ‘most basic human need. 1t is particularly. 1mp0rtant to
numedlately pr oceed with the water supply prq]ect in the rural areas, to elevate
the standard of living in this area and _conse_quently restore the agricultural
industry, the main policy of the Government to restore the economy,

Given these conditions, the Federal Ministry of Agriculture and Rural Water
Resources Development of Nigeria (later divided into the Federal Ministry of
Agncultule and Rural Development and the Federal Mlnlstry of Water
Resources) formulated “the northern area groundwater development plan which"
includes water supply works for middle to large scale villages. 'lhe Mlmstry,:
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" then, requested the Japanese Government for éboperation in 1987 for the

implemehthtion of the plan,

The northern part of Nigeria is situated in the dry savannah zone with Very little
rain. More than half of the area is a basement rock area, a difficult area for
groundwater development. These topographic conditions proved the importance
of a thorough study prior to the 1mp1ernentat10n of the project. In view of this
condition, the Japanese Government answered the request of the ngerlan
Government by conducting the development Study

The development study covered the former Sokoto State (new Sokoto and Kebbi
States, covering approximately 101 thousand km2) out of the states meni;loned in
the request, Sokoto and Niger States (cov ering approximately 175 OOOka) The
final report of the development study was completed in June 1990, Based on the
results of the development study, the Nigerian Government once again appealed
to the Japanese Government in December 1990 for grant aid for the
unplementatlon of the project in the 20 highly prioritized villages among the 47
middle to large scale villages.

The detalls of the request concern the. construction of water supply facilitiesin the

following 20 Villages

Area 1 (12villages) ‘ Area II (8 villages)
Tunga Ardo _ Maga
Bullake A' Takware
Ruwan Bore Gudale
Dokau - o " Chibike
Bamamu . _ o : Gendéne '

Dauran ' ' ' Sambawa
Yambuki ' . _ "Kimba
DakiTakwas - L Kuka Kogo
Zugu | ' '
‘Soro _

| Maliamawa

‘Samalu .
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2-4 OQuiline of the Project Area
2-4-1 Location and Socio-Economic Environment

The project area is located in the northwelstern part of Nigeria. It is the former
Sokoto State which is now divided into the Kebbi State and the new Sokoto State.
It is partly bordered by the Democratic Republic of Benin to the southwest area
and by N iger for most part of the western area and the entire northern area. To
the east, it is bordered by the Katsina State (separated from Kaduna in 1987),
and to thesouth, by the 3 States Kaduna, Niger and Kwara,

The 'érea measures épprOximatéIy 100,000 km?2 and ranks as the third biggest
Nigerian State after the former Borno State (divided into Yobe and Borno States
in 1991) and the former Gongola State (divided into Taraba and Adamawa
States).

Asof 1990 the population of the area is estimated at 9.05 niillion and more than
80 % of the populace are engaged in farming (the agricultural populatmn of
Nigeria is 58% of the country’s population),

Sokoto State is lo’cated in the dry savannah zone where the dry season is lbng
The agricultural activities in the area are limited to the rainy Seaqon which is
from May to October, except in the lrrlgatwn area aiong the Sokoto River.
Durmg harvest time, however, it produces approximately 1,900,000 tons of grain,
50,000 tons of cotton, ete. Cattle raising is also prosperous in the area, and the
Fulani famﬂy is always on the move in search of new pastures. Approximately
750 thousand cattle, sheep and goals are also raised in the area.

Next to agrzculture the Govel nment largely supports the commercial and
industrial section. It re- estabhshed the State Investment Board and conducted_
enlightenment Lampcugns through seminars and workshops.. However, the
“interest of the investors are directed to marketing and service mdustmes and the
manufz 1ctur1ng industry is only limited to the manual production of textile, furs

and general merchandise.
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The former Sokoto State was administered by 5 Administrative Divisions
composed of 219 local government authorities and 83 districts. In Augustof 1991,
a decree to increase the number of States was officially announced, and as shown
in Table 1, Sokoto was divided into 2 States with 18 local government authorities
and 80 districts.

There are 4 large tribes in the area, and among these, Hausa (83%) and Fulani
(12%) are overwhelmingly large that together they constitute 95% of the
population. Islam is the main religion in both tribes (the Christian population is
only less than 5%). The ratio between the Muslims and the Christians in the
northern area is 9:1 or 95:5. In the southern States, however, the Christian
population dominates the Muslims with a ratio of 6:4 or 7:3.

Christians _l.iv'ing among the Muslim popﬁlac_e are usually alienated. But Viliages
composed only of Muslims are well coordinated with a village chief as the central

figure.

"The head of the Muslims i 1s called a Sultan The Sultan is elected fr oI the Emus
of 5 States, and the Sultan s Palace is established in the elected Emir's State. At
pr esent the Palace is in Sckaoto. The Sultan is vested with vast authority that
even the President of Nigeria must pay him a courtesy call before starting his
visit to the Northern States.
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Table -1  Administrative Division of Project Area

State 'Ac.im?n%strative Local ('}overhmen!; District
Division Authority

Argungu Augungu | 8
Bagudo | 6
Gwandu Birnin-Rebbi 2
Kebbi B.unza 5
Jega 2
Yauri Yauri 8
Zuru Zuru 6
Anka -3
Bodinga 6
Gusau 4

Gwadabawa 2
Isa 2
Sokoto Sokoto Ka.u'ra—Namoda 3
Silame 3
Sokéto 7
Talata-Hafara 4
_ Burno 5
Yabo 6

2-4-2  Natural Conditions
(1) Meteorology

The metem ology of the former Sokoto State, now divided into Sokoto and Kebbl
States, is characterlzed by the rainy season from May to September and the dry
season from October Lo April. The largest monthly mean prec1p1tat10n is in~

August, indicating 240 mm in Gusau. There are no preupltatmn from November .

to February, but few in Od,ober March and April.
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The mean precipitation in Sokoto City is 632 mm. From the latter half of the
1970’s up to the 1980’s, however, the amount of precipitation has taken a
downward trend. In 1987, the amount of precipitation was the lowest ever in the
1980’s at 325 mm,

Asshown in Figd, the rainfall distribution decreases northwards from Sokoto to
the Nigerian Border indicating less than 600 mm/year. On the way south,
however, it gr adually increases at the southern line connecting Bunza and
Talata- Mafal a at more than 900 mm/year,

In Sokoto State, the daily mean maximum and minimum tempefature by year
are 34.8°Cand 21.2°C, respectively. Temperature is highest in April at 40. 1° G,

and lowest in August at 30.5°C. The temperature in Sokoto State does not vary -
greatly, butSokoto city and its outskirts are the hottest area in the State.

(2) River Hydrology

The rivers flowing in the pr 03eet area are the promment Afrxcan N;gel R1ve1 and
its Lmbutanes namely the Rima Rwer Sokoto River and Zamfara River. The
Niger river flows eastward ﬂ om the nelghbm ing nger Republic to ngena it
passes through the southwestern part of the Kebbi State off to the Niger State.
The length of the river’s course in Sokoto State is approximately 150 km.

Rima Rwex omgmates from the basement rock area of the northeast mountains of
" new Sokoto State It takes-the north northwest direction off to Sabon Birni and
then flows southwest to Wamako. It is joined somewhere in between by the
Sokoto River which also flows fo the northwest direction of the basement rock
ar ea Rima River joins the Zamfara river near Bunza and as it moves south, it
joins the Niger River near the border of the Kwara State.(see Fig. 2 in the first

page)

The, basm area of lea Rlver at the Wamako pomt is approx1mate]y 57,000 km?2.

It has an annual flow of approximately 1,700 million m3. The basin area of’
- Sokoto River at the Gitandoka point is approximately 12,000km2. It has an
annual flow of 730 million m3 '(_boi;h estimates were based from the 1965~1966
‘records). Furthermore, the measured f_'lew. of the Zamfara River in Jega during
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the study showed a very high value of 284 m3 /sec (Septembel 1988), and a very
low value of 0.956 md/sec (October 1988).

The rivers flowing into the Sokoto and Rima Rivers are the intermittent rivers in
the basement rock area. The downstream and midstream of the Sokoto and Rima
rivers are the perennial riversin the sedimentary area.

The annual run- off ratio of Gltandoka, located downstream of the Sokoto River,
and Wamako, located in the mlddlestream of Rima River, amounts to 4~7%.
The remaining percentage either permeates the ground or is evapofranspirated.

The dlschdrge observation in the Rima Rlver was carr Ied out from Novembe1
1988 to March 1989. The results showed the following correlation between the
water balance of the river bed and the groundwater of the catchment area. |

1) During the rainy season (June to August), the total flow of Gitandoka and "
Sabon Birni, located upstreé.m of the Rima River, is larger than the flow of
Wamako downstream, The amount of flow lost is assumed to cause inf{luent
seepage In the alluvium along the river. However, as the dry season approaches,
the flow of Wamako exceeds the flow upstream due to groundwater oozing out
from the Kalambaina limestone aquifer,

ii') The flow of Wamako and Argung ranges from 10~~200 m3 /sec from May fo
September, with the upstream flow of Wamako exceeding that of Argung. But
during the dry season, where both flows range: from 1.0~10 rn3fsec, the
conditions are reversed due to groundwater oozing out from the upper aqu1fer of
the Gwandu formation and the alluvium.

iii)  The downstream flow of Argu'ng' and Bunza increases. during the dry |
season. ' Since there are no inflowing rivers, the increase may be largely
attributed to groundwater oozing out from the aquifer of the Gwandu Formation
and the alluvium., ' '
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iv)  The flow of the Zamfara River in Jega in the dry season (1~13 md/sec) is
mairntained by the groundwater oozing out from the outcrops of the Gundumi
Formation and the Rima Formation in the basin,

(3) Geology

The geological structure of the project area is shown in fig. 5 (geological plane),
and Fig. 6 (geological cross section). The area is largely divided into two : the
basement rock ares in the southeastern part, and the sedimentary area in the
north-northwestern part of the project area. '

The basement rock area consists of the plutonic and metamorphic rocks of the pre-
cretaceous period. The sedimentary rock area consists of layers formed during'
the cr etaceous period to the tertiary period. The layers in the sedlmentary area
are formed in an ascending order starting with the Gundumi Formation directly
covering ‘the basement rock , followed by the 1lo For matlon ‘the Rima Formation
(all three formations beleng to the cretaceous system), the Sokoto Formation,
Gwandu formation (both belong to the tertiary sysiem), and finally, the
Quarternary Formation at the uppermost.

The basement ro:‘:l_{ area covers approximately 42% of the entire project area, 49%
of the new Sokoto State and approximately 28% of the Kebbi State.

(4) Hydrogeology
The geology of the basement rock area and the sedimentary area are

hydrogeologically different.

Granité,' gneiss, crystalline schist and quartzites of plutonic and metamorphic
rocks constitute the basement rock area; and the fresh rocks of this area are
extremely hard. Groundwét‘er can be found in rocks loosened by weathering, in
altered parts of coarse grain rocks, cracks of gently altered rocks and in contact

fractures of plutonic and intrusive rocks.

-19-



Groundwater generally resides in the basin-shaped depression of fresh rocks
caused by deep weathering, except in areas specifically structured with faults,
fracture lineaments and intrusive rocks.

The basement rock area is considered as a difficult area for groundWate'r
development. It would be difficult to produce groundwater, therefore, unless the

wells are constructed in the areas mentioned above.

The mean specific capacity of the existing boreholes is generally low at less than
10 m3/day/m.

The hydrogeological structure of the sedimentary area, on the other hand, shows
that large number of aquifers forming a monocline structure are arranged in the
southeast to nor thwest direction. The hydrogeological overview of the layers
described in (3) is given below.

a. Gundumi Formation

The Gundumi formation consists of sand, gravel and clay, the origin of lacustrine
deposits. As it is the bottom layer of the Sokoto sedimentary basin, it overlies the
basement, rocks. The zonal distribution of this formation covers 14% of the entire
area, from the northeast to the southwest dn ection. Unconfined groundwater'
which is rechar ged by rain water and river water seepage can be found in the
northeastern formation, while confined groundwater can be found in the
southwestern formation because it is overlaid by another layer. The mean
specific capacity of the existing boreholes is 57 m3/day/m. This value' indicates .
that the formation holds good aquifers.

b. Ilo Formation

The Ilo Formation is distributed in the southwestem part of the area and inter-
fingers with the Gundumi Formatlon It is overlaid by the Rima Formation. The
characteristics of the aquifer in this formation are similar to those of the

Gundumi Formalion,
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C. Rima Formation

The Rima For matlon is made up of marine dep031ts caused by marine
{ransgression. It is divided into 3 formations, the lowest being the Taloka
Formation, followed by the Dukamaje and the Wurno formations. Aguifers can
be found in the sandy areas of the Taloka and Wurno Formations. The Dukamaje
Formation is an aquiclude as it ismainly composed of shale.

The aquifer of this Formation shows a low speéific capac.ity of 3~20 m3/day/m in
the northern part of Sokoto City, but a favorable specific capacxty of 23~63
m3/day/m in the southern area. The groundwater level in both areas, however, is

deep and of bad quality.
d. Sokoto Formation

The Sokoto Formation occupies 3% of the project area and is made up of 2
formations, _l,he Dange (lower) and the Kalambaina (upper) Formations. ' The
Dange For matmn is an aqulclude which consists mamly of marine clay dep031ts
The Kalambaina Formation consists of clay llmestone and mar Is, and forms the '
aquifer of unconfined gr oundwater Many springs, lakes and marshes can be
found along the hill that is made up of the Kalambaina Formation,

e. Gwandu Formation

- The Gwandu For 'mation are ter tiary deposits occupying 22% of the project area
(the former Sokoto State) from the: northeast to the southwest direction. It is
subdivided into 3 Iayers : the upper, mlddle and basal layers. Unconfined
groundwater can be found in the aquifer of the upper sandy layer, while confined
groundwater can be found in the aqulfer of the basal layer., The mlddle layerisan
aquiclude. The aquifers of the Gwandu formation are in favorable conditions
indicating a specific capacity of 50~100 m3/day/m, or more in some areas.
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f. Quarternary Formation

The Quarternary Formation consisting of unconsolidated sediments of sand,
gravel and clay is distributed in the alluvial lowland (Fadama) of the Sckoto and
Rima Rivers. The unconfined groundwater in the aquifer of this formation are
utilized through shallow wells. _
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2-4-3 Qutline of the Water Supply Sector

(1)  Urban Water Supply

The urban water supply in the project area are being operated in the 19 cities and

towns listed below. The maintenance of the facilities is performed by the Water

Board and the water charge per family is 5 naira a month.

(city / town)

Sokoto
Gusau

Kaura Namoda
Talata Mafara
Anka
Shinkafi
Gummi
Tambuwal
Yabo
Gwadabawa
Birnin Kebbi
Argungu
Yauri
Zuru

-Jega

Kamba
Koko
Ngaski

Mafta

{water source)

Rima River, borehole
Sokoto River, borehole
borehole

Sokoto River, borehole

borehole
borehole

Zamfara River, b_orehole

borehole’

borehole

borehole o

Rima River, borehole
Rima River, borehole
Niger River '
borehole _
Zamfara River, borehole
borehole. ' |
borehole

Niger R_iver

borehole

The Sokoto State Water Board was reorganized in 1984,'and its urban water

supply activities are indicated in Table 2.
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Table 2 Water Supply System Construction Achievements
of the (old) Sokoto State Waler Board

Project Cost

project -

Project Name (Miltion Naira) | Year Qutline of the Project
Emergeney W/Supply 1983 [ Treatment 27,000 m3/day
treatment plant, Sokoto 3.3 N '
1084
Sokoto WlSupp.ly expansion _ 1985 | Raw waler pump station, Transmission line,
project 89.7 i 105,000 m3/day treatment, 3 reservoir tanks,
' 1988 | treated water pump station ete.
Water intake facilities water transmission
Talata mafara W/Suppl 1987 . : : _
3 a_ : 2 . p:p Y . - 1 gtation, treatment of 2.300 m3/day, concrete
expansion project 12.3 J -
1989 water tank, 0.5 MGI) treatment plant, 500
mm-300 mm pipelines
Argungu W/Supply project _ 1988 | 500 mm ductile iron pipeline, 0.5 MGD
8.1 ' treatment plant, 560 mm raw water pipeline,
1989 |intake, access road, 100 m3 elevated steel lank
Mahuta W/Supply project 1988 | Water intake, féciliﬁies pumping generator
: 1.7 l house, waler fank, 100,000 MGD treatment
1989 | plant '
Gusau W/Supply Ixpansion 1986 | Dam construction, 10MGD treatment plant, 3
project 269.0 ' concrete tanks (total 1,600 m3), Pre-
sedimentation tanks efe.
Ngaski 1x_’\.’lS.upply project 1988 | Water intake facilities, raw water canal, 454
4.3 ' m3/day treatment plant, Transmission pipe
1989 . | connected to tank ete.
. Anka'W/Su.pply project 1987 |2 boreholes, pumping system transmission pipe
: 0.7 1 connected to tank
1988
Chafa W Isu:pi)ly project _ 1986 | Exiension of 250 fr‘lm Siuct.ile iron pipe from -
1 ' 5.3 ' Ctusan (42 Km), Distribution system te 3 major
1988 |towns
B/Kebbi and YauriIntake - 1989 i
/ eb_b_i (‘m_ a_m.l niake Rehabilitation of intake facilities
rehabilitation project 1.4 I o .
1991
Isa and Bagude W/Supply 1989 | Upgrading o urban lype supply system
' 3.2 ' .
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(2) Semi-Urban Water Supply

The former Sokoto State had 150 semi-urban water supply facilities which
provided groundwater to middle to large scale villages with more than 1000
population. Through the gravity method, groundwater stored in elevated
reservoir tanks is conveyed to several communal faucets.

The existihg facilities which were constructed by the Federal Government before
1983 were transferred to the State Water Board in 1984, and the maintenance of
these facilities was entrusted to the State Water Board. More than half of these
transferred facilities were dysfunctional or abandoned, and with the Federal
Government’s 1,000 ,000 naira grant in 1985, 30 were rehabilitated. Until now,
100 of the facilities are provided with routine inspection, repair services, overhaul

and replacement services.

New projects were not conducted since 1984, and as a consequence, there are now
more than 100 villages, including those with abandoned facilities, in need of
semi-urban water supply facilities.

In comparison, the semi-urban water sﬂpply is remarkably way behind that of the

rural area.
(3 _ Rural Water Supply.

The rural water s'xipply facilities constructed by the public sector in the project
area are generally berehole facilities with hand pumps. . These water supply
facilities (1, sometimes 2 per village) are constructed in v1llages with less than
1,000 population (most of the villages hold a populatmn of 500 to 600).

The construction of _thes'e facilities was the result of the country’s reconsideration
of the importance of the agricultural industry in the 1980’s. The construction of
~ facilities was carried out by the State Ministry of Agrlculture and Natural'
Resources as a part of the Sokoto Agrlcultural Development Plan (SADP) in order ‘
to improve the rural infrastructural conditions. SADP was handed over to the
Sokoto Aguunlture and Rural Development Authority (SARDA) which was
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established in 1985, SARDA has been responsible ever since for the rural water

‘supply worlk.

The former Sokoto State had approximately 4,900 small villages. Boreholes with
hand pumps were consiructed in less than 150 villages during the onset of SADP
in 1982. The residents of the remaining 4,750 villages collect their domestic
water from hand dug wells, surface water and standing water.,

In 1983, through the aid of the World 'Bank, the borehole plan for the rural areas
commenced and approximately 4000 wells were constructed by 1990, “The plan's
rate of achievement was favorable at approximately 80%. The maintenance of
the facilities are being conducted favorably by the cooperation of SARDA and the

residents’ autonemous body.
(4) Organizations for Public Water Supply

The wate_i' supply system in the project area consists of the three types : the
urban water supply system, semi-urban water supply system and rural water
supply system. According to the State Regulation, the State Water Board is
responsible for the entire water supply work, which ranges from construction to

maintenance.

Since the onset of the SADP, however, the rural water supply system was
entrusted to SARDA which is under the Ministry of Agriculture and Natural
Resources, leaving the State Water Board only responsible for the urban and

semi-urban water supply systems.

However, il is highly possible that all water supply projects shall be iﬁtegrated
again in the Water Board as a result of the division of States and the
ratimizilization of the administ_fative oi‘gani_zation. The State Water
Administrative Organization is shown in Figures 7 and 8.

- The total number of staff in the former Sokoto State Water Board was 2,222 (112 -
in the headquarters, 293 in the water depot and 1;817 in 9 area offices). In
 accordance with the State Division Policy which took effect in September 1991,
the former Sokoto State Water Board staff was divided between the new Sokoto
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State and the Kebbi Staté. Five area offices were established in Kebbi State, and
4 in new Sokoto State. Iowever, the new Sokoto State now has 7 area offices by
the further addition of 3 area offices and aims to provide excellent services.
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CHAPTER 3 OUTLINE OF THE PROJECT

3-1 Objeétive

This projéct is intended to ensure a stable supply of potable drinking Water and to
elevate the standard of living in northwest Nigeria which is located within the
dry savannah zone. It is particularly intended for the ‘middle to large scale
villages with a population ranging between 1,000 and 30 000 and water supply
conditions which are remarkably way behind that of the rural and urban areas,
because no further developments were undertaken since 1984 owmg to the fall of

the Nigerian Economy.

The standard of living in' the state has not improved and has remained low
b'ec:ause the domestic water _Siipply of the semi-urban areas, supposedly the
biggest supporter of the agricultural eéondmy, is very poor. To cope with this
condition, the Nigerian Government established the water supply project through
groundwater developnﬁent. The achievement of this objective is, therefore, of

greal urgency.
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3-2 The Study and Examination on the Request

3-2-1 Justification and Necessity

The 4th National De\}elopment Plan and the 1st Roliing Plan of the Nigerian-
Government state that the water supply works must be immediately improved as
it shall basically satisfy human needs and help promote Agricultural

Development, the Government’s most important policy.

Asit 1s 1ocated in the d1 y savannah zone, Northern ngel ia has very little rain,
few perennial rivers, and compared to the southern ares, llmlted water resources,
1t is, therefore, necessary to develop groundwater to ensure a stable water
resource. Accordingly, the Nigerian Government formulated the groundwater
development pr oject for the dry northern area and requested technical
cooperation from the J apanese Government for the execution of the study prior to
the lmplementatlon of the project.

The resolts of the study clearly indicate that the ground_w'atef potential in the
northwestern part of the area is high enough to ensure drinking Wafe_r_s'tipply.
During the study, 20 of the 47 villages without public water supply facilities were
highly prioriti_z_ed and selected for groundwater development based on the
following eri teria.

a. A comparatively large popula‘mon and very stringent water demand

b. Impeded agricultural activities due to many pr evalent water born dlseases _
contagious diseases and guinea worm diseases caused by insanilary water’
intake.

c. An extx emely high demand fm water supply famhtles willing participation
and competence in the administration and mamtenanee of facﬂltles

d.  Favorable access COHdltIODS espemally in respect to constructlon and

mamtenance

The Ni 1ger1an Government requested grant aid from the Japanese Government

for the execution of the project. The beneficiary popuiauon (total population of
the 20 v1liages) is about 119,000, only 1.3% of the total population of the water

supply pr OJBLt area which is 9,050,000, and 1/4 of the 450,000 population of the 50
semi urba nized v111ages without public water supply facﬂltles

As previously stated, the project area is located in the dry savannah zone with few
rainfall and a short rainy season, Nearly half of the entire area is a-basement

_34.



rock area, a very difficult area for gmundwater development. Therefor, the

1mplementation of the water supply project through groundwater development in

the densely populated middle to lar ge scale villages shall be very risky. In spite of
the above conditions, however, the study results clearly indicate a potentlal.
groundwater production of approximately 140 m3/km? daily.

The project was formulated based on the results of a carefuily conducted study
which only left few technical problems unsolved. Furthermore, this project shall
be very effective in various northern Nigerian States oo, due to similar climatic

and geological conditions.

Lack of ﬁnances for r ecurrent costs pomted out in the 4th Five-Year Plan and the
st Rolhng Plan is a serious problem in Nigeria as well as in the project.area. To
reduce the financial burden of the Nigerian Government, a study, proposed by the
Study Team, concerning the enlistment of the residents’ active participation in
the operation of the facilities and the partial sharing of the maintenance fees is

bemg conducted.

’I‘he ur ban water supply charge system was ﬂrst lmplemented in the Sokoto State.
At present the said State is preparing a new water supply management method

- for semi- ulban areas.

It can be conduded therefore, that the new management methods adopted in this
project shall greatly influence similar projects in and out of the State.

3-2-2 Execution, Operation and Maintenance

The Study Team visited Nigeria at a time when the Federal Government was
makmg the reformation plan of the State administration as a pr eparation for Lhe

change to cmxhan admuustrdtlon in 1992.

Asa consequence, the Study Team was only able to confirm the future trends of
the new ministry in charge of the water supply sector and the Water Board, the
agency which executes water supply project works of the new Sokoto State. Since
that of Kebbi State was not confirmed, the Study Team proceeded with a plan
" only for the new Sokoto State..
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Genel ally, the Watex Board is in charge of the management and execution of the
urban water supply, semi- -urban water supply for middle to large scale villages,
and rural water supply (boreholes with hand pumps) However, due to rapid
population increase in the urban areas, it has been busy improving the water
supply system in the said area that it _neglected-its reéponsibilities toward the
semi-urban and rural areas.

Among the semi-urban facilities transferred from the Federal Government, only

50 are being continually maintained. -

The rural water supply system in small villages shall be entrusted to SARDA
because the Water Board is short of funds. However, the rural water supply
projects are being subsidized by the World Bank and are, therefore, conducted on
a contractual basis.  Furthermore, SARDA has no well drilling equipment and
usually asks the Water Board for the re-drilling of non-functioning W'ells.

From these circumstarices, the Water Board, aside from being mainly involved
with the water supply projects in the urban areas, started in 1990 to allocate its
budget to the water supply pro;ects in rural areas, decided to bette1 the
re,hab111tat10n works and t6 1mp1ement new pr o_jects '

The 3 year (1990-1992) budget allouated to the State Water Board, whlch was
mentloned in the 1st Rolling Plan, is shown in Table 3.

The operation and maintehanbe of the water 'supply facilities in the past were
performed by the cooperation of the Water Board’s headquarters, the water .depo't. :
and the area offices. The Water Board headquarters is involved with hydrology,
borehole, planning and désign, opérati_qn and maintenance, and administration,
finance and commerce. The _\;vater depot is in charge of the bﬁildihg’;fepair and
storage works (workmen’s room and workshop, storehouse for machine parts) . |

Professionals shall bé stationed in the headquarters and workshop to take charge
of the water source development, planning and design of water suppl'y'facilities,-- |
supervision of construction work and maintenance work (mechanics and
electricians). In accordance with the nature of the work, experts shall be.
employed and sent to the area offices. - All in all, there are more than 2,200 -

personnel.
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Table 3 Budget Allocation to Sokoto State Water Board
~(including foreign assistance)

1990 - 1992
'rypg _ Budget (Million Naira)
Classification Project Name %%t%% 1990 ' 1991 | 1992
83:333"01&1(}&:‘ ;ﬁ:‘z;llgé'.treatmm.lt plant, 110.0- 110.0
| Argung 0.5 MGD treatment plant 10.0 5.0 5.0
Bl mafun OEMGD reasmontplont | 00 | 50| 60
B/Kebbi ;'é\_ﬁ water intake, Improvement 9.0 9.0
of distribution system .
| Construction of additional bereholes and 2.0 2.0
New 45m3 ltan.lf inIsa and Bagrldo :
| o | S [yt ™ |0 | w0 |
supply | Expansion |Investigation for Kaura Namoda dam 25.0 10.0 14.0
constiruction _
-t Bxpansion of Gusau supply system ‘ 12.5 9.5 3.0
Ngaski water treatment plant, 1)ip:éline 1 20 2.0
g;];?;l:;i(}!{;l%ﬁg .i‘ l"l(f i‘;::g: ;‘iﬁliiﬁosf;()s’teln 16.0 9.0 7.0
e e Ribannd B 169 80| 70
Mahuta_wutet" treatment plant 0.6 0.5
Rehabililation of Zuru pumping system, 19.0 6.0 13.0
Rehabilita- Renovation of Yauri raw wét’e_r_intaké : 05 o 05
tion weil expansion of treatment plant
i'_{epl'acemeﬁt_; of borehole pumps .45 0.5 2.0 2.0
Borehole construction in 6 Basement ' 5.0 o 50
rock area villages e
Elevated tank installation .
Rural | - Semi- Upgrading from rural Lo semi-urban type 12.0 70! 5.0
water Urban in ten villages ‘ L . :
supply Type Upgrading from rural to semi-urban type
in ten villages -
| Motor pump installation in 6 villages 9.0 4.0 5.0
_ L N _Réplacement of borehole pumps*. - - 2.0 ' 1.0 1.0
fydremeieoslogieastaion Equipmentord meteriua ot | 1640 | om0 | 7995 | 810
' ' Total . | os9.489 }173.98 | 81.325 | 34.184
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Upon the division of the Water Board in September of 1991, technical experts
were evenly distributed between the new Sokoto State and Kebbi State, and the
retrenchment of unnecessary staff was reasonably conducted.

The system of operation of the constructed facilities shall be carried out through
the collaboration of the Waler Association organized in eachvillage and the State
Water Board. The Water Association shall be made up of & leader, an operator, a
public relations staff, guardsman, etc. The association shall perform the daily
facility operation work. According to the present State Regulations, the State
Water Board shall shoulder all facility maintenance and management expenses.
The State Water Board shall therefore, secure the 1equ1red maintenance and
management fund, train the operators and maintain the facilities (repair,
preservation, inspection). It (area offices) shall conduct routme patrol services
“along with fuel provision, too.

A study on the cox_hpeten'ee and the financial status of the State Water Board was
carried out to. confirm the fé_aSi__biIity of this operation system. The study
confirmed that the State Water Board is competent and has sufficient number of
per: sonnel based on the results of the mamtenance and management of the urban
water supply facilities. Asfor its financial status, the study results show that it
is sufficiently capable of securing the estimated facxhty mamtenanee and
management budget for the 12 villages (180,000 Naira (¥ 2,340,000)), an amount
which is only 0.17% of its 3 year (1990-1992) budget of 103.163 million Naira.
Furthermore, the Minister of the State Ministry in charge and the General
Managei‘ of the State Water Board were found' to be active'ly willihg to maintain
and manage the fac;htles ‘The Water Board’s experience with the maintenance
and management of the pilot faczhtles in Horo Birni shall be agreat help, too.

Based on the above, it is Judged therefm th‘at the maintenance and management
of the constructed facilities through the cooperatmn of the State Water Board and
the v111age r emdents 18 poss-nble :

With regard-to the operation of tlie dietrict'watel S’upply 'work which was pointed
out as a problem in the 1st Rolhng Plan due to worries concernmg the
management of the budget for recurrent costs, the basm demgn Study Team
proposed the reconmderatmn of the current customary law (residents, except fo_r.
those in urban areas, shall be exempt from charges), and the’ pelsSi:ble
implementation of a system which would call on the participation of the residents
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in the operation and maintenance of facilities and partial paymen.t of

maintenance fees.

The I‘BSldthb sharing of the recurrent cost is also one of the Federal
Government’s policy, and with the wﬂhngness and capability of the residents of
the 20 selected villages, this policy is considered to be very feasible and therefore,
requires serious study in the Sokato and Kebbi States.

3.2-3 The Relation between Similar Projécts'and Foreign Assisted

Projects

Several big projects in urban areas have been conducted with interriational
assistance. Some of these projects are the expansion of the Sokoto Water Supply
assisted by the World Bank, the expansion of the Gusau Water Supply assisted by
(Germany, and the construction of the Birnin Kebbi Water Supply Facilities
assisted by the Developnient Bank of Africa.

On the othes hand, to i.niprove the foundation of the rural area, a borehole plan for
the securement of drinkiﬁg water supply is being conducted since 1984 (small
v1llages of less than 1000 population). As for semi-urban areas (medium to large
scale villages), however, the national borehole plan (deep well dr1111ng and
111stallat10n of motor pump facilities) conducted i in early 1980 with the assxstance
of the World Bank was the last water supply project conducted in the area.

The drmkmg water supply securement plan, which shall be subsidized by J apan's
Grant Aid Program shall be the Water Board’s first forelgn assisted water supp]y
project in semi-urban ar eas. '

3-2-4 Study of Requested Facilities, Bquipment and Materials

The Federal Ministry of Water Resources of Nigeria i'equested the construction of
a water supply system in the 20 villages selected among the 47 middle and large
" scale villages in Northern Nigeria, and the mateuals and equipment for

. operation and mamtenance

The water supply faczhties requested by the Nigerlan Government for the 10

| v1llages in the basement rock area are semi-urban facilities for 6 villages and"
boreholes and handpumps for 4 villages. For the 10 v1llages in the sedimentary
area, the Government reqiested that all facilities should be semi-urban in type. '
See Table 4 for the classification of areas by State Division.
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Table 4 Requested Faclllty type and Clasmﬁcatlon by

Geology and Administr atwe Avrea -

Type of facility Name of Village 'Geology State
Rural type systen Tunga Ardo
Plural number Bullake
of /P facility Bamanu
Daki Takwas Basement
_ Ruwan Bore Rock Area
Dokau Sokoto
Dauran State
Yambuki
Semi-Urban.type Zugu
facilities “Soro Sedimentary
. Borehole withf Mallamawa Rock Area
mofor puamp Samalu
. Elevated.ré—f Takwage
servoir tank _Gddalg
+ Pipeline Chibike Sedlmentary Kebbi
* Communal Gehdéne Rock Area | Staté
faucets Sambawa
) R Kimba
Kuka Kogo
Haga Basemqnt

Rock Area
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However, upon the reviewal of the results of the develo’pment study and the basic
design study, the facilities that were considered appropriate are different from
those requested, (see Table 5 (new Sokoto State) and Table 6 (Kebbi State)).

(1) Groundwater developmen{; poter’x’tial

Accordmg to the results ot the development study, gr oundwater deveiopment
even in the so called difficult area 1ndicates a potential pr oduction of 140 m3/km?
daily. By considering the characteristics of the source of groundwater and the
small groundwater basin reserve (hollowed fresh rocks), the gr oundwater
development potential is influenced by the extensiveness of the basin structured
area. Since most of these areas cover only about 0.25~0.5 km2, only 35~70 m3/
day can be potentially pumped up from one groundwater basin. It is not advisable
to install a motor pump with a high capacity in the basement rock area because it
would result to the quick deplet;mn of stored water. For permanent use,  therefore,
itis bette1 to install hand pumps (6~7 m3/ day/well).

As for v1ilages where motor pumps are > o be 1nstailed pumpmg shall be lmnted to
50~70 m3/ day, and the hand pump well shall supply the remaining quantity of

water requu ed in the area. Allin all, 2 pure semi-urban. facilities (motor pump)
and 4 semi-urban and rural facilities (combined type) shall be installed in the

basement rock area.

In addition, the water supply amount intended for this area shall be smaller than
the water supply. amount for the sedimentary area. Also, the scale of the facilities
shall be reduced to minimize the risks of groundwater depletion.

(2) Faciiity Maintetiance

Many of the fa(nhtiee in the prOJect area have been abandoned due to
malfunctions resulting from poor management and maintenance methods.
Although the defective services of the Water Board (shor tage of patrol cars and
~ repair tools) are partly o blame, the problem is the direct consequence of the
shortage of funds for recurrent costs, such as costs for the purchase of spare parts

and fnel

'The reSIdents of the 20 selected villages were confirmed to be capable and willing .
to.share the operation and maintenance fees of the facilities, However, the

prevalhng customary law of ngerla (water is for free), ‘and the state law

(residents, except those in urban areas, ale exempt from charges) makes the
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implementé’ﬁon of the charge system difficult. This situation shall be a future

study subject.

To lessen the financial burdens (recurrent costs) of the State government and the
State Water Board, the scale of the facilities shall be minimized. The water
supply amount originally planned for the sedimentary area shall be changed from
30 1e/d to 20 Ve/d, in addition to that of the groundwater potentlal mentioned in
(1), in accordance with the minimization of the fac111ty scale

(3) Division of Study Period in respect to State Diyis_ion :

As previously stated, the project area was divided into two different States.
Because of this, many items pertaining to the executing agency. and the opefation
and maintenance system were unconfirmed, and the scale and de_taills of the
Kebbi State facilities were lefl undiscussed. The basic design Study Team,
therefore, divided the study phase between the two States, and decided to conduct
and édmpile the study -only in Sokoto State. The scale and the number of
facilities for Kebbi State shall be patterned from that of Sokoto (see the reference
data and pfoject report in the Appéhdix) before things are “discussed and
confirmed with the Kebbi Authorities. After the execution system and the
maintenance system of the new Kebbi State is conﬁr_med,"é special 'Stludy"szhall be
made and re-investigation should be carried out based on these results..

In accordance with the above mentioned basic poliqies, ‘a detailed é_tud_y was
conducted in the 12 new Sokoto villages. The summary of the study is shown in’
Table 5. The detailed study conducted in the 8 Kebbi villages is summarized in
- Table 6.

Table 7 (Basic Design Compamtlve Table) shows the contrast between the
requests and the results of the detazled study.

The water supply facility consists of the following 3 types:

A, Rural Type
- 4" tube wells with hand pumps, Baswally, the plan is mtended to supply .
600~ 700 residents per well. However, because the areas ideal for well
dri’liin'g are only '[imited to a few, only 6 hand pump wells are to be drilled. - .

. Semi-urban Type - .
- 4" and 6" wells with motor pumps Pumped water is stor ed in the elevated
reservoir tank and with the gravity system, water is dlsl;rlbuted to the
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C.

communal faucets thi‘ough pipelines. The communal faucet base has two’
taps and each tap is intended to supply water to 1000 residents.

' Combmed Type
- This type is the combination of A and B, and is only used in the basement

rock area. Sever al hand pump wells shall be added if the amount of water

produced by the motor pump is insufficient.

The number of water s{lpply facilities and the use of the existing wells are as

follows :

A.

Rural Ty pe

Additional wells are to be constructed and spare hand pumps shall be
prepared to supply the Jacking amount of water in villages with existing
hand pump wells. 20 wells are to be constructed in Tunga Ardo, Bullake,
Banamu, Daki Takwas, Soro, Mallamawa and Samalu in addition to' two
previously constructed wells. All in all, there will be a total of 21 hand

pump 'welis in the above 7 villages.

Semi-urban Type

Only pipelines, reservoir tanks and communal fauces, bases shall be
constructed in the Dokau and Zu_gu villages, since the water demands of
both villages can be entirely supplied by a pump well (1 each). The water

supply system in Dokau shall include wells and 5 communal faucets. In

Zugu; 6 communal faticets shall be constructed and the existing wells
drilled in the development study shall be eonverted into motor pump wells
after they are redeveloped and tested.

The elevated reservoir tank shall be 5bm and 7min helght based on the field

leveling results.

Combined Type
The existing wells in Ruwan Bore, Dauran and Yambuk1 shall be

converted to motor pump wells and semi-urban f'amhtes (6 communal

faucets in Ruwan Bore and Yambuki,and 4in Dauran 5m reservoir tanks
in Ruwan Bore and Dauran, and 3m reservoir-tanks in Yambulki) shall be
installed. IIowev_er, 2, 5 and 4 hand pump wells shall be respectively
consbructed in the above villages to supplement the re"m:a'ini'ng required'
amount of water which the existing wells cannot provide. -

The C()DStI‘l.i.C[.,.iOtl of 5 hand pump wells in Dauran, however, will still be
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insufficient due to the small capacity of the existing wells and their
locations which make gravity distribution difficult. Therefore, a plan was
‘made to construct a motor pump well at the opposite side of the village.
According to the electric prospecting results, however, the groundwater
basin of the weathered portion only holds little water. As a result, the
water amount allotted per person in this area shall have to be reduced as
compared to the two other villages. This change is considered inevitable
because of the limited amount of potential groundwater. .

With regard to the nécessary materials for facililiy construction and
maintenance, the following were considered important and hence, included in the
plan. '

A.  Water Supply Facilities to Construct

Rural type facilities'in 7 villa:ges, semi-urban type facilities in 2 villages, and a
combination of rural and semi-urban type facilities in 3 villages.

- Borehole Wells (4”and 6”) 32 sets. (1,760m)
- Borehole wells for redevelopment 5sets
- Borehole with submersible motor pump set 5 sets

(4"and 6”) ' '

[ S_ubmeréible motor punip (2 types, 1 spare each) 7 sets,
Diesel'engine generator (1 spare) Gsets |
- Borehole with hand pump set (4”)
(including 3 spares of hand pump set - a total of 85 sets) -
. _ 32 sets
- Generator House (Floor area 14m?, height 3.0m) 5 sets
- Reservoir tanks (capacity of 32m?,

height of 3~7m) and precast steel toweres b sefs
- "Water supply pipes _
(25 - 100mm in diameter) 4,633 m
- Communal Faucet Base with 2 taps  25sets
B. Materials for Maintenance Work

- Station Wagon fﬂlly_ _equ'i.p;;ed_.with .

repair tools for patrol service . 2sets
- Truck mounted well service machine  Iset
- Tools and spareparts - _ 1 set
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Table - 5 Study Results of the Type and Scale of Famhtles
(for the 12 villages in Sokoto State)

Popu- _ Hand punp | Pipeline | Number offfolume of Deili-
Village Name- Geology | Yell Construction comaunal Reserveir zation of
lation facility | length faucets jtank and Existing
tover height| Boreholes
Tunga Ardo 2,000 | Basement [ 47,2pcsX50m=100m 3 sets - - - 47, 1well
Bullake. . 1,000 " 47, 2pcsX100m=200m| 2sets - - -~ -
Ruwan Bore 6,500 " 4%, 2pcsX40m=80m 2 sets 893m. | 5sets 32m,5m 47, tuell
Dokau 5,000 " 6%, 1pc X150m=150m - 633m | Ssets | 32al,5m -
Bamamu Z,000 # 47,3pceX70m =210 | 3 sels - - - -
Dauran 12,000 " 47, 5pesXd0m=200m 5 sets l;ﬂlﬂm_ 4 sets 32m’,5nﬁ 67, 1uell
Yambukl 10,000_ " d'.41:.vcsx'40m_=1'60m 4 sets 1,193m 5 sets 32m,3m 67,1vell
Daki Takwas 5,000 " 47 ,4pesx40m=160m 4 sets - - - -
Zugu 6,000 " - - 994m | Gsets 32nd,Tm | 67,1vell
Soro 2,000. Fedinentary| 47, 2pcsX6im=120m | 2 sets - - - -
Hallamava 4,000 & A%, 4posX50m=200m | 4 sets ~ - ~ -
Samalu 3,000 n o |47,3pcs¥60m=180m | Bsats - - - -
Total 58,500 3%pcs total 1,760m| 3Zsets | 4,633m | 2sets {Gsets) [(5wells)
Table-6 Study Results of the Type and Scale of Facilities
(for the 8 villages in Kebbi State)
Popu- . ) : Hand. punp) Pipeline. Number offfolume of | Utili-
Yillage Name Geology. ¥all Censiruction i communal Reservoir zation of]
lation facility | length faucets [tank and .o | Existing {:
. : tover haight| Boreholes
Haga -_?,OOQ Basement 4_'.ch_5350m$100m 2 sets 950m | Ssets 3_2'rn’,5m 6”,1vell
T_aku.ére 18,000 Sed_iﬁent.ary 6%,1pc X150m=150m - 2,316m .12§ets 128ni,3m -
Gudale 6,000 7 6,1pc X110m=110w| - 915m | Gsets | 50nd,5m -
Chibike 2,000 n 6%, 1pc X200m=200m| — 0m | 2sets | 32uf,3m -
Gendene 3,000 n 67,1pc X80m = 80m| — 631m | 4sets | 82ut,3m- -
Sambava 16,000 [ - 6%, 1pc X150m=150m| - 860m | 7sets | 98ni,7m =
Kinba 11,000 | 6%, 1pc X120m=120m| - 992m | Bsets | 98nl,3m -
Kuka Kogo 3,000]  # - - #73m | 4sets | 32m,3m |67, luell
Total 60,000 8pcs  total 910m 7,207m | - 48sets {Bsets) [(Zwells)
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Table-7 Cmﬁmuﬂmnlhhmomeﬂmm/BaﬂdDeﬂgnJ

ftem

Requast fron
Nigerian Government

Basic Design Planned
by Survey Tean

Difference

{1 )Project Areca

20 highly prioritized
villages among 47
candidate villages - in
former Sokoto State with
an area of 101,000kt

12 of the 20 kighly
prioritized villages
belong to the new
Sckoto State with an
area of 65,000k

New order and organization
of Kebbi State with an area
of 36,000%f has not been
confirmed by the Study Tean

(2 }Year of Inplementation . 1891 -1883 1992 ~ 1983 Early implementation is
' difficult as the Grant Aid
System.requires proper proca-
dures.
(3 )Service Population 118,500 58,500 One’ state froe Division of

States. Decrease in Yillage
nusber due to division of States
{Establishment of Kebbi State)

(4 )¥ell Construction

12 to 20 H/P boreholes
in 4 villages

*16 to 20 M/P boreholes
in 16 villages

31 H/P boreholes in
10 villages

-1 motor pump borehole
.in 5 villages

(DSaze as the above
@Re-consideration of safe
pumping in basement rock area.
putting emphasis o the use of |
hand pupp wells {increase in
the nuerber of wells)
@Utilization of existing wells
{decrease in the nuaber of wells)

( 5 )Water Supply Facility
Construction

*Rural nunber of H/P
facilities in 4 villages
«Semi-urban type system in
16 villages

‘Rural type system in 10
villages . _
“Semi-urban-Riral Gonuinced

type in 3 villages

+Semi-urbantype system in |

Same ag the above

{ 6 Materials for
Well Construction

‘Casing and écreen
Lump for 20 villages

2 villages
‘PYC C/S  Totsl 955m
*FRP C/S 760m

«Same as the above
+Necessary seount for 12

{7 YHand pump set

*12 to 20 deep well iype H/P
sets '

-Steel C/S 156 m
-35 drilled well type H/P
sets (ineluding 3

_villages in New Sokoto State

Same as the above

( 8 Yotorized punp

18 to 20 sets of submersible

sets for spare)
-7 sets of submersible
notor pump (including

Same as the above

( 9 YDiesel engine

_motor pump

*16 to 20 sets of diesel enéine

-2 sets for spare)
-6 sets of diesel engine

Sape the

generator . generator generator including 1 as above
. oo o : set for spare .

(10)Haterials for ~16 to 20 sets of materials for | -5 sets of FRP panel tank _ _
elevated reservoir | elevated reservoir +5 sets of Steel tower: Same as the above
tank tank construction material: == ' -

(11)Distribution Distribution Pipelines Distribution Pipelines Same as the above
Pipelines Lump of 16 villages | Lump of 5 villages '

(12)0ther materials ‘-Katerials Tor Hand punp stand -32 sets of Hand pomp stand
for faeility ~Faucet meterials, : material
construction —Haterials for elevated tamk -25 sets of Faucets

-Generator house meterials
' -5 sets of Katerial for Same as -the

resorvior tank
-5 sets of Naterial of

above:

{13)Survey equipment

‘Electric Prospecting equipment
+Borehole logging équipment

generater house

None

fut of the framework of the -
water supply system construction

(14)Haterials,
equipment and
vehicles for
maintenance of the

Water quality analyses kit

-2 station wagons fully equipped
with repair tools

+1 set of Truck-mounted well
servicing machine

Same as the request

facilities
(15)Tools and spare
parts

+Lump- of workshop teols

Lump of tocls and spare parts
for above equipment and
vehicles

Same as the request
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3-2.5 Necessily of Techincal Cooperation

Sokoto State Water Board, the project’s executing agency, has highly advanced
techiniques as it,_deals with groundwater development project studies and the
construction and maintenance of the water supply facilities using groundwater as
its source. _ '
It is also known to have very good achievements as to the completion of well

budgeted projects.

The operation and maintenance aspect on the other hand can be satisfactorily
carried out if the shortage of materials, equipment and service vehicles is
resolved, as the Water Board holds a large personnel.

It is concluded, therefore, that the dispatchment of techincal experts is not highly

l'elevant atail.
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3-3 Project Description

3-3-1 Executing Agency and Operational Structure

The Sokoto State Water Board (SSWB), which is under the jurisdiction of the
State Mlmstly of Works, Housing and Water Resources, shall be the main.
executing agency of the project. As shown in Fig.7, the State Water Board is -
headed by the General Manager (GM), and its activities are functionally carried
out by the Headquarters, the Water Depot (staff room, Workhouse, storage) and

7 area off'ices

"The Headgquarters consists of 4 departments, namely the Hydrology and Borehole
Department, Planning and Design Department, Building and Repair
Department, and Admimstl ation, Finande and Commerce Department. In
accordance with the type and area of the project, the Headquarters works hand in
hand w1th the Water Depot and the Area Offices.

I‘he Géneral Mandgel dnectly supervises the execution of the plo_pect and the
Hydrology and Borehole Department, which isin charge of the rural water supply
works, is mainly responsible for cauymg out the instructions. In accordance wi ith
the progress of the construction works, the GM dlspatches reinforcement
personnel from the headquarters to the 5 area offices (Sokoto, Gusau, Kaura
Namoda, Anka, and Gwadabawa) Lovermg the project area, establlshes project
offices and enforces the management of the works. The operation and
maintenance work after the construction of the facilities shall be conducted
through the cooperation of the Hydrology and Borehole Department, Building
- and Repair Department, the Water Depot, and each area office involved.

The area offices are responsible for és’tablishing communication and public
relations with the local government authorities (LGA) and the area residents,
and the administering of technological guidance concerning facility maintenance.
The staffs of the headquértéi‘s_ and the area offices shall conduct routine patrol
services, but the repair group of the Water Depot takes over in emergent
situations.

At présent the State Water Board fully shoiilders all costs including those for the
operation and maintenance of the facilities, However, the Nigerian Government
is cmrently conducting a study to establish a system that will entail the
beneficiaries sharing of the operation and maintenance costs . The 1m_me_d1ate
implementation of the system is difficult, however, as it shall have to be pétssed
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over o Congress for further appraisal before a decision is finally reached. The
actualization of this system is highly viable though, as it is advocated in the st
Rolling Plan as the Federal Government’s guiding principle.

Furthermore, the: e is also a high p0331b111ty that the management system of the
model facilities constructed during the development study shall immediately
follow suit. That is because, the Water Association of the villages, which is made
up of a leader, an accountant, operator and gua1 dsmen functions independently
by collecting 2 nairas from each house for fuel expenses. However, the State
Water Board seems to be directly involved in the management as the operators
are employed as area office staffs and are stationed in the site as resident
operators. Therefore, with the cooperetive management of the Water Board and
the residents’ mdependent Management Association and the smooth operation of
the model facilities, it is believed that p1oblems like functional stoppage of -
facililies due to shoriage of funds can be overcome.

'3-3-2 Plan of Operation

This project was planned f01 the rmddle to large scale v111ages in northwestern
I\ugema where the water supply system is remarkably behind that of the urban
and the small seale vﬂlages.

A development study was conducted in the 47 middle to large scale v1llages
without public water facilities in order to supply potable and stable drmkmg
water. Among these 47 vﬂiages, 20 villages were hlghly prml itized. Accor dmgly,
the ngenan Government lequested grant aid fr om the Japanese Government for
the 1mplementatlon of the project in these selected vxllages However due to the
change in Nigeria’s admmistiatlve structure _]ust before the arrival of the basic
des1gn Study Team, the grant aid program whleh was supposed to be -
1mp1emented in the two States was only apphed in the new Sokoto State
(12 villages), as its executmn system was the only one confirmed. The project plan
in the new Sokoto State is shown below '

- Cons‘m uction of 32 wells with a total length of 1 ’?60 min 10 vﬂlages

- Re- development of 5 existing wellsin b villages;

- Installation of 32 hand pump sets in 10 v1llages,

- Constructlon of semi-urban’ type water su pply system in 5 VIHages The
system shall comprise of a motor pump borehole, an elevated reservoir tank, a

dlstrlbuuon plpehne and communal faucets;
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- 'The 7 villages where only hand pump facilities are to be installed are Tunga
Ardo, Bullake, Bamamu, Daki Takwas, Soro, Mallawa, and Samalu;

- The 2 villages where émly a semi-urban éupply system is to be constructed are
Dokau and Zugu; '

- The 3 villages where combined type famhtles are to be constructed are Ruwan

Bore, Dauran, and Yambuki.

3-3-3 Location and Condition of the Project Sites

New Sokoto State, the project area, is in the northwestern part of Nigeria. Sokoto
‘City, the capital of the Si:eite,’ is located near the northwestern end of the State
about 50 km from the border of the Niger Republic. It is 800 km in the north-
northeastern direction of the former capital city Lagos (about 1,000 km from the
National nghway Route A1) and 450 km in the north-northwest direction of the
new capital city Abu;}a (Sokoto Clty is approximately 700 km away from: Abuja
through the National road that passes Kaduna). The surface of the national road
is in good' condition, and vehicles can speed at an average of about 100 km per

hour,

The 12villages in the new Sokoto State are situated within a distance of
230~280 km from Sokoto City where the State Water 'Bo-ard Headquarters is
located. Although it is possible to make a day s tri ip from Sokoto to each v111age in
the dry season, travelling to some of the v111ages (located 5 to 20 km away from
the national/provincial road) in unpaved local roads becomes difficult in the rainy

season.

Except for the Daki Takwas and Zugu villages, the distance from each Water
Board area office is within 50 km, making the implementation of the routine
patrol ser v1ce facile.

The infrastructural cohditiqns, such as electricity and te_legraphic (':o'mmliniéaﬁion -
system are underdeveloped. The villages are not provided '_wi_th commercial
electric power, cables and telephones. As the villages are situated in a vast area
and are dlstflnced between several to scores of kilometers, the prospect for the
installation of electric and commumcatmn fa01ht1es in the future are dim.
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