' 3.3-4 OQutline of Facilities and Equipment

Based on the results of the discussion with the Nigerian Government and of
further studies, the following facilities and equxpment are considered suitable for

the implementation of the project.

A. Water Supply Facilities to Construct

Rural type facilities in 7 villages, seml-urban type facilities in 2 villages, and a

combination of rural and semi-urban type facilitiesin 3 villages.

height of 3~7m) and precast steel toweres 5 sets
- Water supply pipes - ' ,

(25 - 100mm in dlameter) : 4,633 m
- Communal F aucet Base with 2 taps 25 sets

Borehole Wells (4“and 6") 32 sets
Borehole wells for redevelopment 5 sets

‘Borehole with submersible motor pﬁmp sel b sets
(47and 6”) "

{ SubmerSIble motor pump (2 types, 1 spare each) 7 sets

“Diesel engine generatm (1 spare) 6 sets

Borchole with hand pump set (47)

‘(including 3 spares of hand pump set - a total of 35 sets)

o 32 sets
Generator House (_Floor afea 14m2, height 3.0m) . 5 sets
Reservoir tanks (capacity of 32m3,

B. Materi als for Maintenance ‘Work

Station Wé’gbn_fully equipped with

repair tools for patrol service 2 sets
Truck mounted well service machine 1 set
. Tools and spareparts 1 set

3.3-5 Opera'tion ahd Maini;ena'nce Plan

(1 Operatlon and Mamtenance Plan

(1,760m)

' -Fac1hty oper ation and mamtenance pertams to lepalr preselvatmn and

inspection work (mamLenance) and operation, c.ont;rol and budgetary

measures for the operation costs.
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After the (_:omple_tion of the facility construction works, the Water
Associations organized in each village and the Sokoto State Water Board
(headquarters and area offices concerned) shall collaborate in the operation

and maintenance of the facilities.

_According' to the current State Regulatidn,’ the State Water Board is fully
responsible for the maintenance costs. Therefore, the sharing of the
operation expenses and the management system of the constructed facilities
shall be as follows. '

The State Water Board shall shoulder the repair, preservation and
ingpection, and operation expenses.

- The State Water Boald shall train the opelators and shail repau and
ingpect the pumpmg and water distribufion facilities.

- The area olfice in charge shall conduct fuel provision and routine patrol

services,

- The State Water Board shall secuife'the budget fequir_*ed for the operation
and 1llai11teh'al1ce of the facilities. In addition, the facilities shall be

operated independently by the vil_lagers.

- Each village shall formulate a Wate_r Association of their ()_Wl:l; headed by
a leader, an operator, public relations staff, and guardsmen. The
maintenance and management w_o'rl_é shall be conducted by them.

- The operator shall be in charge of the daily operation of the facilities.

However, the operation of the existing several semi- urban'water'supply _
facilities constructed except in the 12 project villages shall obstruct the
satisfactory implementation of the system as they do not always operate
smoothly. ' '

The water supply works spread all over N igeria when the country’s economy
was in its prime due to a prosperous oil industi‘y. Accordingly, a customary
law stating that water is for free was formula_ted, and during this time, the
charge system was non-existent even in the urban areas. Even after the fall
of the Nigerian economy, this customary law prevalled ‘and the Federd.l .
Government and the State Governments eontmued to shou}der the
operation and mmntenance expenses These expenses weighed heavﬁy on
the finances of the Federal Govemment and the State Government thus

obstructing the outspread of the use of the Watel supply system, partlcuial ly

-52-



(2)

in the rural ar_ehs. Based on this circumstances, the ederal Government
advocated the residents’ sharing of the maintenance costs in the 1st Rolling
Plan. However, this system cannot be implemented at the present study
phase because the revision of water related State Laws has to be passed over

" to the Congress for approval.

Nevertheless, the Nigerian Government is presently studying the
beneficiaries sharing of the cost system proposed by the Study Team. In the
future, the following methods shall be adopted and the methods used in the
Horo Birni pilot facility construction shall be used as a model.

- The Water Association in villages with motor pump water supply
facilities shall consist of a leader, an accountant, an operator, public
relations staff and guardsmen. The accountant shall collect charges
from the inhabitants to cover maintenance expenses for eﬁcpendable
supplies like fuel, oil, oil filters, tap packing, etc. The operator conducts
the daily pump opuauons and inspection of Facilities in accordance with
the instructions of the State Water Board. The rehabilitation of heavily
damaged facilities shall be conducted by the staff of the Water Board
Headqua; ters (mamly from the Water Depot) and the Supply Section.

- The Water Assouatlon in vﬂlages Wlth hand pump fac1l1tles consists of a
leader, an accountant and a public relation staff. Heavy works like well
cleaning and pump changing are conducted by the Hydrology and
Borehole Department and the Supply Section of the Water Board
Headquartex s.

Routine patrol services shali be pr 0v1ded by the staffs of the Water Board
Headquarters and Area Office in charge. The service expenses shall be
shouldered of course by the State Water board.

Operation and Maintenance Costs

The oper dtlon and maintenance costs are summed up by the operatlon and

maintenance group who conducts periodical patrol services, preservation
(including the provision of fuel for motorized pumps), ms)pectmn and repair

- twice a month.

The costs needed for Lhe p’ériodical inspection, repair and presérvation of
~each of the 32 hand pump facilities (twice a year) and each of the 5 motorized
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pump facilities (4 times a year) are estimated. Further, the costs for the
cleaning of wells once every two years are estimated, too. |

The operation and maintenance cost is computed according to the currency
value prevailing uvpon the time of calculation and not the price increase

rate,

The operation and maintenance costs is computed according to the currency
values prevailing upon the time of calculation and not the increase in prices.

Details of Operation and Maintenance

- Preservation (including the provision of fuel to motorized pumps),
inspection and repair (twice a month patrol services) of water supply
facilities. . '

Objective Area: 12 villages in 5 districts
Vehicles: two 4WD station wagons for patrol services

Stall; ' 1 managing supervisor, 1 mechanic, 1 plUmber,
2 workers, and 1 driver (a total of 6 staffs).

Patrol Distance: 150 km x 1 round trip = 300 km/day
- Well Cleaning (once every two years)

Objective Area: 37 places

Vehicles: 1 well service machine, and one 4WD station wagon
for patrol services (1 compressor)

Staff: 1 managing s_up'e-r\'risor, 1well techniéian, 1 well
assistant technician, 1 mechanic, 2 workers, and
1driver (a total of 7 staffs)

Patrol Distance: 100 km x 1 round trip = 200 km/day .
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2) Operation and Maintehance Costs

a. Labor expenses are not calculated as the Water Board’s extra staff are
to be employed.

- Water supply facility preservation, inspection and repair

(twice a month patrol services): 6 staffs
- Well cleaning -
(one patrol service every two years): 7 staffs

h. The annual fuel expenses amount to 45,417 Naira,

- Fuel expenses of vehicles

. 2 water supply facility preservation, inspection and repair vehicles
(twice a month patrol services): '

0,7 Naira x 30 liters x 2 vehicles x 10 times (b districts) x
12 months = 5,040 Naira '

- Well Cleaning (once every two years):
_ 0..7.Naira x 12 liters x 2 vehicles x 37 places x 0.5 times a year
= 518 Naira
- Coinpréssof Fuel Expenses
0.7 Naira x 20 liters x 1 vehicle x 37 places x 0.5 times a year
= 269 Naira '
- Diesel Engine Generator Fuel Expenses
10.55 Naira x 40 litérs/day/vehicle x 30 days x 12 months x
"5 places = 39,600 Naira
¢. The faéilii;y ar:mual repayment cost amounts to 18,500 Naira.

- Compressor

1 ,'000. N éi_ra/number of time x 37 places x 0.5 times/year
= 18,500 Naira
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d. The annual repair cost amounts to 116,600 Naira.

(Since a 2 year supply of eqiiipme’nt is included in the provision, only
the 8 year cost is calculated.)
- Hand pump facilities

Rubber replacement and pump base repair--twice a year, 32 units
1,000 Naira x 16 x 32 units = 512,000 Naira

Cylinder replacement--once in 4 yéars, 32 units
1,600 Naira x 2 x 32 units = 384,000 Naira

A total of 896,000 Naira
- Motor pump facilities
Impell'er replacement and overhaul-once in 2 years,
- 4x5 units;
11,500 Nairax 4 x 5 = 230,000 Naira

Generator overhaul--once in 4 years, twice x § units’
4,000 Nairax 2x 5 = 40,000 Naira

A total of 270,000 Naira

The 10 year repair cost estimate (by e0n31der1ng the 8 year cost and
10 year cost as one) totals 1,166,000 Naira.

The annuaal operation and maintenance costs:

tem Amount

Labor Exzpenses L -

Fuel Eﬁ:penses 45,417

Repayment costs | - _ 18,5G0

Repair Expenses _ | 116,600
Total o - 180,517 Naira

The above amount is 0.17% of the average amount (103,163,000 Naira) of
the 3 year, 1990-92, budget of the Sokoto State Water Board, '
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3-4 Technical Cooperation

The Sokoto State Water Board is technologically advanced, handles many water
supply work in the urban-areas and the construction and rehabilitation of wells,

As for the operation and maintenance aspect however, the Water Board is beset
with several problems like shortage of spare parts and service vehicles due to
shortage of funds which is mainly the result of an madequate accounting
management of collected water charges. The resolution of these problems is
considered to bring about a large improvement. Given these conditions, it is
concluded, therefore, that technological assistance is not necessary at all during

the implementation of this project.

-57-



T IR R AR

57

CHAPTER 4. BASIC DESIGN



CHAPTER 4 BASICDESIGN

4-1 Design Policy

This project is designed to construct groundwater supp}y'é;yStems in the 12 middle
to large scale villages in the northwestern part of N igeria where surface water

resources are poor, to supply stable and sanitary domestic water.

The basic desié‘h of the watei‘ supply facilities was c.onducted in consideration of
the physical and social conditions of the project area and the basic policies below,
which correspond with the concept of Japan's Grant Aid Program.

(1)

(2)

(3)

- (6)

(N

The reserves of the groundwater basin are limited due to small precipitation
and short rainy season. Water supply facilities of adequate dimensions
shall be designed, therefore, to guarantee a long term use.

This plan was formulated in accordance wi_th 'the'p'ophlat.ion of the villages’

and the needs of the local residents. In addition, this water supply plan

" intends to actualize the implementation of a maintenance system through

the cooperation of the residents. -

To formulate a _wéter supply plan which shall actualize the .participation of
the Water Board Headquarters and Area Offices in the maintenance and
management of the facilities through patrol services and rehabilitation

works.

‘To design facilities which shall guarantee the provision of safe drinking

water,

To engage well drilling firms-and fac_il'it).f construction firms in the project

area or neighb_oririg states with 'capabilitie's exceeding the norms as Sub-
contractoi‘s,_ “to _eff_ici_ently construct the facilities and at the same time,

conduct techﬁoiogicél transfer.

To procure, within a reasonable extent, the construction materials in the

" project area to re-activate ‘socioeconomic conditions.

To organize two or more groups and to divide the construction woi"ké_.among' .
the groups in order {o enable the completion of the works within-a short

period, that is within a year.
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4-2 Design Criteria

4-2-1 Water Supply Amount and Service Population

The present population of the project villages shall be the service population. The
population trend in Nigeria is not clear since a national census has not been
conducted since 1964. The only population data obtained was from the results of
the interview conducted during the development study. The basic design study
estimated and confirmed the accuracy of the village population based on the (1)
interview with the village chiefs concerning the number of families during a |
meeting, and (2) the survey on the population density per area during the study
on the actual conditions of Hore Birni where detailed survey was conducted. The
r Lsults mchcate a total service populatlon of 58,500 residents,

The amount of water to be supplied'in the basemei;t rock area per shall be 5~15
liters, /capitéjday: because it is difficult to safely supply water due to a restricted
pumping é';ndun't. In the sedhhen:ta_ry area, the amount of water to be supplied
- through hand pump facilities shall be 10 liters/capita/day, and 20
ljtersfcapita/day through niqtor pump facilities. Originally, the plan is _siup?osed
to abide by the guideline of international organizations or by the design
standards of Nig‘ei‘ia However, due to the uncommon hydrogeological
characteristics of the project area and in order to facilitate the operation and
maintenance work, the water supply was limited to a small amount.

The target value decided upon by the Ministry of Water Resources and the
standard value recommended by WHO were used as reference valuss and are

shown in Table 8.

Table 8 Target Water Supply Amount Guideline
Reference Values - ~ Plan Value
Facility type : I*MWR target WHO =_Basement Se’dxme.ntary
value - standard “rock area’ area
{1/c/d) value (1/¢/d) (e/dy {(A/e/d)
A. Hand Pump_- : : o
Facilities 60 : 5~25 | 5~15 10~ 15
(Rural Type) ) %

B. Motor Pump - o _
Facilities | 90 20 ~ 50 10~15 | 20~30
{Semi-Urban Type) - '
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4-2.2 Type Selection of Water Supply System

There are two typés of water supply facilities; the point source (rural type} facility
for hand pump wells and the motor pump-water distribution (semi-urban type)
facility. The water supply amount for both facilities is determined differently.
The water'Suppl'y'amount_for the hand pump well is based on its pumping
capacity (about 10m3/day per well), whereas that of the motor pump is
determined from its production (specific capacity of the well).

The selection between these two facilities shall be carried out in accordance with
‘the conditions enumerated below. Questionnaires regarding the maintenance
and managemen.t of the facilities were handed out to local residents during the
basic design study, and the opinion of the local residents shall be given

importance in the selection.
a) Hand pﬁmp well facilities shall be selected for the fo]lh.)Wing:

1.  In areas thh more than 40m of water level (dynamlc water level “of 45m)
because the pumping depth of the hand pump well is only limited within 50m;

2. In areas with comparatlvely low groundwater potential and where the use of

the motor pump is not suitable;

3. In v1llages w1th Lomparatlvely small populatmn since : the mamtenanae cost
of motor pump facﬂltxes is not econonn(,ally feasible in these areas;

4. In areas with unfavorable geographie conditions, where fuel/oil supply is.
- difficult;

5. In largely but not densely populated v1llages if the const1 uctlon of many
- hand pump facilities is more economical than the motorized system.

b)- Motor pump faciiities shall be se.lected for the following:

L Vlllages w1th compa: atwely large populatlon and where independent

facility operation is p0331ble,

2. Motorized pumpmg is necessary in areas where the groundwater level is

less than oOm

3. Motor pump facilities can be installed in areas with hi.gh groundwater

potential;
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4. The installation of motor pump faciiities instead of several hand-pump well
facilities, in largely populated v1lldges is considered economical in terms of

construction expenses;

The selection of the motor"pump facility entails the consideration of many
maintenance and management related p‘rbblems._ An example of these is the
securement of funds for fuel expenses, salaries of the operator and the guardmen,
repair costs of the pumps, engine and distribution pipes, ete. In view of these
problems, only very few facilities are currently operatmg smoothly However the
basic design study results showed that after two years the pilot water supply
system in Horo Birni is oper at;mg smoothly under the splendid maintenance and
management of the local residents. Accox'"di'ng'ly,‘the'introduction of this type of
‘water supply famhty is considered to be possible and consequently a plan was

formulated.
4-2-3 Other Design Conditions

‘The motorized pumping system and dlstrlbutmn plpe famhtles shall be desngned
according to the following conditions.

. 1)  Water Supiﬁly Pressure
A hydraulic pre's.sure of more than 2.0m is designed for the terminal water tap.
2)  Pipe Channel

The pipes are to be laid in the'sho_ulder of the road to faéilita'_i':e operation and
maintenance work. Strong and durable steel pipes shall be used, because it'is
impossible {o install the pipes at an adequate depth as more than half of the area
is a basement rock area. ' -

3)  Water Distribution LQSS_

Water dlstubutlon loss shall not be conmdered smce the pipelines to be mstalled
are nof, long. '
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4y Time Variationé of Water D'e.rnand

Since water demands vary by tinie, facilities that can provide maximum water
amount regardless of time shall be designed. The water supply amount shall be
based on the capacity of the pump, tank, _a’ﬁd pipe diameter. Furthermore, the
variation generally depends on the villagé population, that is, the larger the
populat'ion the lesser the amount, the smaller the population the bigger the
amount. Although the monitoring results of the pilot facility indicated a peak
factor (maximum time ratio) of about 300%, the design shall be reduced to 250%.

5)  Water Tank Capacity

In order to cope w1th the maximum hourly demand, a tank capacity which can
cover 8 hours of peak demand shall be designed.

6) Management of existing facilities

Most of the test wells cohsi;ructed dul'ing the development study shall be _
converted to motor pump wells. Therefore, the wells shall be re-developed and
tested before the installation of the pump. '

7)  Future expansion

l*utuie expansion of wells is not partlcularly considered in this pr Q]ect In cases
of populdtlon and demand increase, the capacity of the wells can be secured
through the addition of several facilities.
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4-3 Basic Plan

4-3-1 Outline of Water Supply Facility Plan

The outline of the water supply facility pian for the 12 villages in Sokoto State is
as shown below (see Table 9, and the list of facilities shown in Table 10).

| o Total
1. Boreholes 4” and 6” casing 32 wells
2. Borehole Improvement 4” and 6” casing 5 wells
(existing wells) _ _ '
3. Borehole with 4” and 6” casing 5 wells
submersible motor pump '
Borehole with hand pump 4” casing _ 32 wells
4. Generator House floor area - 14m2 ' b places.
_ height - 3.0m
5. Reservoir tank and
steel tower : tank storage  bsets

capacity : 32m3 _
tank bottom height:3~7m
8. Total Length of | .
Distribution Pipe _ 4,633m -
(maximum diameter ;: 100mm | T
final diameter : 25mm) _
7. Communal Faucet Base : . 25 units
with two faucets (4 ~ 6 units/village}
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4-3-2 Water Supply Facility Plan

(1). Type of water supply facilities

The selection of the type of wate1 supply famhtles depends on the population of
the village, groundwater potential, and maintenance capabilities. The type of
facilities are largely classified as, A. Seml-urban facilities (simple water
facilities with motorized pumping and gravity distribution system), B. Rural
type facilities (point sources of hand pump wells), C. the Combined Type
(combination of A and B). |

Table-9 Outline of the Water Supply Facility Plan
(for the 12 villages in Sokoto State)

Popu- : ) Hand pump Pipeline | Number oftolume of [ Utili- .
Village Name : Geology ¥ell Comstruction communal Reserveir | zation of
lation . facility | length faucets pf tower Existing
: height | Bereholeg
Tunga Ardo 2,000 Basencnt 4%, 2pcsx50m=100m | 3 sets - - - 47, 1vell
Bullake 1,000 " 47, 2pcsX100m=200m| 2 sets - - - -
Ruvan Bore 6,500 i 47, 2pcsX¥40m=80m 2 sets’ 893m Ssets | 32m,5m {47, 1lwell
Dokau 5,000 v 67, 1pc ¥180m=150m - 633m | Gsets |32ad,5m | -
Bamamu . 2_',00'0 n 47, 3pcs¥T0m=210m .Ss.;e.ts - - - -
Dauraﬁ . 12,000 " A%, 5pcs¥dim=200m 5 sets 1,018m 4 sets 32m’-,5rn 6”,1well
Yambﬁki ‘1'0,000 " 4*,4pcs¥40m=160m 4 sets 1,103m 5 sets - 32m,3m 6',1_Heli
Daki 'Ifakuaé. '5,00.0 " 4",4pcsx40m=1$0m 4 sets - - - -
Zugu 6,000 " - - 994m | Gaets | 3Zmd,7m | 67,1vell
Soro, 2_,060'Sé'diné_ntary 47, 2pcsXf0m=120m 2 sets - - - -
Ha_l_laxiava 4,000 n 4", 4pcst0m=200m 4 sets - - - -
Samalu 3,000 | . on 47,3p¢sX60m=180m’ | 3 sets - - - -
Total 58”,500 : 32pcs total 1,760m| 32sets 4,633m | 25sets {5 sets) | (5vells)

-64.-



i 030K § pued wWoly x,9 TAR-05 7 (RANY- g Rewipeg § seER| |18 I
L ze 2 uegdn-tuRs Werl} GTLYS: 005 85 Leget : ’
L puey WOBZ T X, ¥ L feiny § usweseg HL
- - puey 01 03 x,% g fEany (8)" o6 -0t .000°g 3R . JusRIpag niewey | [y
- - puEH 01 g x,v ¥ 1®dny .QS 0¥ a1 000 ‘¥ '8 “juswipeg wARLR] BN aF
WEETS WG ‘GTLCT S ( Jueu| pag o108 | be
’ - - puey 01 099 %X,V [ {rdm2 ir) 02 o1 000 ‘2 L2 ol .
Llu/geTe “uidag wngy ) )
BZL 61 A0 HOSTOT 8S WLszxves Jo100 . ( ) (1) din-1ees | (10) o8 o1 000 %8 g1t 1uswaseg nenz . | g1
. Wxyx 1] Wix,5 I uegan-[ tr -
uIn/g0p1 Hideg vzl " . :
- - puel ol o x,v hoJ jedny {ro1) 08 (139 oot ‘s 3°0v uc.eemmum semyel IMeq | ¥1
WgeLg Mg LTYET S - buey GE o X .t 14 [Bdny (28) &% [ 000 s )
§°28 juaLRsRy binqewy, | 2
©iW/308 ‘uidsg wgol RexZxpap 40308 oy {Z0T%,9) {1) uEqdn-tlag (¥2) o5 01 200°s :
WL BT MC 'WOD T S pusy 0z o %, =] |eany (z9) o¢ 5 005 s . :
’ HaxZxFatr : Lo5T uauRsRy uelneg | f
UlW/F02T "yideg wpg ELEL | oe {(#8%,9) {1} vegq.) - juag (zy) 08 a1 0009
- - puey [} 0L x,.v g 124Ny ay 02 0 0002 971 ausseg nuzuRg | G
- HoxZayay 40304 05 0581x .9 T U~ fueg (es) 5L St 000 ‘s L iusuaseg Rejod 1§
WIG py WA ‘WITC8 WS - puel 8 0y x,.¥ [4 ey {1y s ] 005°1
. - . o} juaweseg BJ40g UBMIN ]
SULL{PEE Yideg wog HGXZH 92y 40 30K 0% (06X, %) {1} vequn-lues | (pe) 0§ ot 000 s
- - puey or MIx,Y z jedny {0z} ol o1 000 ‘1 21 jueLasE] ayelng
32°QC7Hd 88797 WS
e - - puRy ot 0Gx, ¥ (M+2 tedny (17) oz 01 000 “Z £ uaulsRy oply eual | Y
utwfgel ‘yisag weg ’ . .
Apnig Al1{iAISEaY jO  po[SuswIg . yue) A}1115ey w- yidag x @|oqadog . AL {viw/a)p/ LTETE B | 8 {ey)
=ieg Bulliiig 359) Jrondasay Buidung | 42a3jep punedy Lajeweiq | |of $0 Jaquiny wysAG puewag | uc!jdunsuey co.mua_znoa ‘Body GO1AJDS | 94N3EB4 (B2~ BRI FIA | N
ut1soqg seyg A|ddng aajey | £ddns Jajep | A|dang Jajef 221 AaEG 160 |0R6CIPAK

{(sebey|1p ¢T) @3818 Ol10yog Ul wWelsAg Apddng 4e3Ef 4o ubBrseg oiseg

DI-81QE}




The motorized system in the above B and C type facilities are to be constructed in
5 villages with a comparalively large population, high groundwater development
potential, and few problems concerning the operation of the system.

The plaral numbers of hand pump wells in the above A and C type facilities are o
be constructed in 10 villages (typé B for 7 villages ‘arid type C for 3 villages) with a
comparatively low groundwater deVelopment potential (where the production of
“large amount of water cannot be obtained from only 1 well) The target service

populatlon per well is 600~700 residents.

(2). Water supply facilities

The main water supply facilities are wells, hand- pumps, submersible motor
puinps, generators, dlstubutmn pipelines, elevated reservoir tanks, towers,

communal faucets, generator houses, ete.

1) Well

The water source of thé_ 12 project villages are borehole wells.” There are 32 wells
(of which 31 are 4” casing borehole wells and the remaining one - a 6” casing
" borchole well) planned for the 12 villages. In addltmn 5 exzstmg wells are to be
rehabilitated for re- utlhzauon (2 of the 4" casmg WEH&» and 3 of the 6" casing

wells).

'1‘he 4” borehole well is apphcable to a). all wells equipped with hand pumps, and
b). v1llages with relatively small water demands, but to be msl,alled with motor

pumps.

The 6” boxehole well is usually used in villages w1th higher water demands.
However, due to the use of the existing wells, this project shall include the 6”
borehole wells even in area with rather low water demands. '

In any case, the structure gwen is planned to guarantee the long term use of the
well and the effective securement of pumped water. The existing wells have also
been constructed under the same specxﬁcatmn The standard well structure is

shown in I‘lgm e 9

(. Sereen bettmg should be in accordance with the depth of the good aquer ‘
‘The screen should be deeply p031t10ned near the bottom of the well in the -

basement rock area.
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_ A clearance of 2” or more should be made around the well casing and screen,

Sieved gravel of proper size is to be packed in the annular space around the
screen and casing (the drilling diameter should be more than 8” for 4”
casing, and more than 10” for 6” casing).

In order to facilitate gravel packing, the open hole. drilling method should be

used.
A centralizer is to be attached when lowering the casinglécreen to factlitate

g‘i‘avel packing.

One blind casmg with plugged bottom is to be mstalled at the bottom of the
well to trap sand.

Cement grouting should be conducted around the casing up to a depth of 5m
from the ground surface to prevent the permeation of wastewater.

The casing and screen materials planned are as follows.

4” casing well :

Inexpensive, durable, hghtwelght and easy to handle PVC pxpes for 47
casmg wells with a depth of 50m or I_ess. PVC s_lot pipes with more than 3%
openings for the screen. The width of the slit should be within lmm since
some part of the area consists partially of' fine sandy materials.

Very strong, hghi;welght and easy to handle FRP plpe/screen Whlch allow

the use of screw joints, for 4” casing wells exceedmg 50m in depth FRP siot
pipes for Lhe screen. The width of the slit is identical to the above.

6” Ldsmg well _ .

Very strong steel pipe casing for the planned one 6” casmg well because it
shall be very deep and because of its need for a large opening ratio for the
use of a motorlzed pump. Johnson type stainless screen is to be used to
ensure an openmg ratw of more than 15%. '

The length ratio of the blind casing_ and "-t.he screen differs in the basement
rock area and the sedimentary area, and also for the hand pump well and
the motor pump well. In the basement rock area, the length of screens with =
large opening ratios for motor pump wells is around 20m, while the slot
pipes for hand pump wells of less than 50m deep is around 15m, and around
20m for those exceeding a depth of 50m.
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In the sedimentary area, the length of the slot pipes for hand pump wells is
30% of the total drilling length. :

Based on the abové, a total of 32 Wells (1,760m), of which 1 is a 6” well, 21 are 4”
wells with a depth of less than 50m, and 10 are 4” wells with a depth of more than
50m, are to be constructed and the following casing and screens are required.

Table 11 shows the quantity list.

- 4" 5m PV pipes

- 4”7 5m PVC slot pipe

- 4” 4m FRP pipes

- 4" 4m IFRP slot pipe
_ 6" 6m Steel pipe
. 6"3m Screen

2} Hand pump set

t

117 (21 of these are used as bottom plugs)

585m in length o

8 spares (a total of 125 pipes, and a total length of
625m)

63 slot pipes
315min length
3 spares ( a total of 66 slot pipes, and a total length of

- 330m)

129 (10 of these are used as bottom plugs)
516minlength

6 spares (a total of 135 pipes, and a’ total lengt,h of

540m)

50 slot pipes
200m in length

_ 5 spares (a total of bb plpes, and a total length of220m)

22 (oneisused asa bottom plug)
130m in length
no spares (a total length of 132m)

7 éCree'ns' 7
21min Iength
1 spare (a total of 8 sereens, and a total length of 24m)

A LOtdl of 32 hand pump sets (31 for new wells and 1foran ex1st1ng well) are to be”
~installed in. 10 v1lldges (mcludmg 3 spares, a total of 35 sets will be prepared). All
the pumps ar e__bot_tom cylinder in type. The total length of the riser pipes and rods
is 1,765m by adding 5m to the estimate dynamic water level of each well. The
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products to be chosen are those which are widely used in Nigeria, “The selection
also depends upon the availability of the spare parts and the repair work

conditions.
-3)  Submersible motor pumb set

A totai of b submermble motoz pump sets are to be 1nsta11ed in b VIIIages (1in
each village), one set for the existing 4” wells and 4 sets for 6” wells. A 95mm
external diameter can be used due to a comparatively small water ‘demand.
Based on the water demand and the.dynamic water level of the wells in the 5
villages, pumps with the following capacities have been chosen.

- 2 pumps with a discharge of 70 Vmin at 50m head;
- 3 pumps with a discharge of 90 I/m at 60m héad.

With an additional spare for each of the pumps, a total number of 7 pumps have
been planned Although submer31ble motor pumps are avallable in Nigeria, it is
better to import them fi from Japan because theu obtainment in Nigeria iakes a
long time. Since the submersible motor pump and the generator shoul_d be well
matched to operate effectively, it is also better to import the generator from
Japan.

4) - Generator

Diesel engine generators are the power sources of s'ubih'ers_i_ble pumps. A total of
6 10KVA generéitors (including a spare) in a_:ccordance with ‘t'he'capac_ity_of the
above-mentioned pumps have been plamied.' The specification and the quantity
of the pump and the generator are in Table 12 (List of Pumpihg Facilities).

5)  Water distribution pipes

The total length of the distribution pipeline to be installed‘in the 5 villages is
3,893m. By adding the 740m length of the transm_issioh pipes from the well to the
reservoir tank, the _to'tél' lehgth of thé_ pipelinies totals 4,633m. The diaméﬁer of
the water supply pipeline varies from 25 to 100mm. -An 80mm diaine.ter pipe is
planned for all transmission pipes. Strong steel pipes are pl’an'n.ed' for the
basement rock area where deep'undergrouﬁd:eXcavations are difficult. Table 13

shows the water supply pipeline length plan for each village, and the total length -

of each pipe diameter is as shown below. Since the obtainment of large quantities

-69-



of steel pipes with tightly secured and durablﬁ_:'(leakagenresistant) joints of
standard sizes is difficult in Nigeria, they are to be imported from Japan.’

i}iémeter Léngt_h

Water 's'upply pipe _ | 25mm 250m
50mm  428m

80mm 1,961m

100mm 1,254m

Transmission pipes 80mm 1,961m
Total | 4,633m

6) Elevatec.l.reservoir tank and tower

- Reservoir tanks are to be constructed in the 5 villages with motor pumping
facilities. The capacity ‘of the tank is 32m3 (4m X 4m X2m). Rust proof, and " |
easy to maintain FRP materials are selected for the tanks,and they are to be
procured from Japan. ‘Steel plates are the most popularly used material for the
construction of water tanks in Nigeria, however, they are corrosive, not easy to
maintain, and are susceptible to cracks that leads to leakage problems.

- Steel towers are to be constructed in the 5 places where reservoir tanks are _
planned. The tower is planned to be of bolted assembly to guar antee an effective
assembly and to maintain enough strength (welding is very ineffective and will
make assembling according to the design difficult). The dimension of the tower is
4m X 4m, and the height ranges from 3 to 7m; one (1) 3m tower, three (3) bm
towers, and one (1) 7m tower, a total of § towers. ‘The height of the tower was
determined‘.'tol estimate the headloss of the water supply pipes and to establish the
‘headloss of the terminal faucet water supply pressure at more than 2m.,

The materials for the steel .assembly towers are to be procured from Japan, but
the materials for the tower base shall be purchased in Nigeria.

) Communal faucet base and geﬁerator house

As shown in Table 13, 25 communal faucet bases are to be installed in 5 villages.
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With the exclusion of the types of pipes, all materials for the above facilities will
be prdcured in Nigeria. Cast-in-place concrete is to be used for the communal
faucet base. Concrete blocks which are easy to obtain in the project area is
planned for the construction of the generator house.
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HAND PUMP

e _~ Pump stand, Im
T '_//WEH cover

\\\\\\\\\\1/ Concrete .base, 0.3m

9":‘:’:“ ' AETSE Cement grouting, 5m
i 1 e o, 0
Riser pipe R _ o
B e ol 2——— Bock fllling

well cosing (4"} )

o %— Static water level

=Nl q

Certralizer -

pump

FRP/PVQ Horizontal slot screen
Open area: 5 %
Slot width: 1 mm

i calin)o . 7
e vdel e _

4] __‘_#‘_‘_,_,,,--——Scnd trap
Jif.2 2 Bottom plug

.Fig. 9-1 Standard Design of the Well (Hand pump} -
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Alr volve Pressure gauge
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Bend

Well cover

‘Riser Dipe‘
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N
o]
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elecirode

— Gravel

" _Check valve

~ Cable \ / :6/

Supply plpe
Cable for submersible molor

Conc’rete base, 0.3m

MCemen? grouting, 0.5m

packing
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Check _volve
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?-:_-“-H . “ae. R
Submerslble— I/ e
motor b :.-j.;,...,

L0,
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Fig. 9-2

_Well casing

_ﬂ:’;.‘-____,—()emralizer

_r______,____ Gravel packlng

—. 4" well :
FRP Horizontal slot screen
Open area: 5 %
Slo’t width: 1 mm

- 6" well

o Continuous slot screen .
Open area: 15 %
Slot width: ©. 5 mm

Sond trop

Bottom plug

Standard Design of the Well (mbtorized pump) |
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Table - 11 Number of Casing / Screen Materials

asquay 7e0L

Screen

y13ua] 11U

£

120pes

Blind Casing

Te10L ENS

268

Jsquay 1210]

11o8 1
30]. JBqUny

~—~

g

S

21pes

IOpcﬁ v

1pc

32pes

Jaguny 7e10]

iTen 1
103 aaqEny

Non piug Casing | Bottom Plug Total

y3BueT 11Uy

i —— o e et s e o

~

96pes

‘119pes

lecs

236pes

qadeQBuTTIaQ 1RI0L

600

300

710

150
150

1,7600

1124 jo <aquny

15

21

10

32

1104 Jo qrdeq

40

60

150

Ja)ourT(q Bursen

4 ”

Total

4#

Total

L

JojoumeTd BUITITI(]

{inch)| (inch)] (m)

8 ”

8”_

107

6
Tbtal

jeideey

Te018

Grand Total

*Note—~1

: 15~20m per well at'basemeht rock area .

Total lehgth of sereen

3936 of dfilling'leﬁgth at Sedimentary rock area

"Note— 2 Spare Ratio . Good Tor 1 well respectively, except for those made of steel
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4-3-3 Plan on Equipment and Materials

The plan on equip‘mént‘ shall be based on the .ope_ration and maintenance aspect,
The operation and maintenance plan in this project entails the carrying out of
twice a month periodical patrol services for the hand pump and motor pump
f‘ac111t1es and the preservation (including motor pump fuel provision}, inspection
and repair of the facilities by an operation and maintenance group made up of

6~7 members.

The hand pump facilities to be installed in 32 places shall receive the above
services at an average ‘of twice a year (rubber replacement pump base repair
work, and the once every 4 years cylinder replacement work). On the one hand
the motor pump facilities to be installed in § places shall be serviced at an
average of once every 4 years (impeller replacement and overhaul, and generator
overhaul). Further, the plan also includes the washing of all wells once every 2

years.

- Preservation (including motor pump fuel provision), inspection and repair
(twice a month pairol services).
Objectwe Area: b distriets
Tr ansportatlon Two 4WD station wagons for patrol services
Staff: 6
Patrol Distance: 150km x 1 round tmp = 300km/day

- Well Washing (once every two years service)
Objective Area: 37 places |
Transportation: 1 well service machine

_ _ 1 statilo_n wagon
Staff: 7 | : _ -
Patrol Distance: 100km x 1 round trip = 200km/day

Accordingly,' the following are the eqﬁiptne’nt required for the maintenance of the

constructed lacilities,
(1) Vehicles for inspection and r_epai_r services 2
(2) Truck mo'unted well service machine 1 set,

- {3) * Tools and spare parts o 1set
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(1) Vehicle for inspection and repair services

Two 4WD station wagons with no rear seats, but installed instead with a rack for
ingpection and repair tools, are to be procured.

(2) Well service machine

All the water sources in the p_roject area are borehole wells and the maintenance
of the wells is the most important maintenance work of all. Therefore, one set of
truck mounted well service machine has been planned to quicken the lifting of -
pumping facilities (pumps and pipes), and the cleaning and re-development of
wells,

(3) 'Tools and spare parts

'The tools and spare parts for the well service machine and vehicles have been
planned. .

A two year supply of vehicle parts, m_aihly expendable supplies such as tires,
filters, fan belts, shock absorbers, batteries, etc., are to be provided.

4-3-4 Basic Design Drawings

The structure of the hand pump base is shown in Fig. 16. The structural
combinations of the semi-urban type water suﬁply system construeted in the 5
villages are enumerated below. The standard layout of the stricture of these
facilities is shown in Fig. 11-1- 4.

(1) FRP made reservoir tank (fank volume : 32m3) _ o
..................... eereeieeiesaaeiiene.. Lsetvillage (Fig. 11-1)

(2) Steel tower (fower height: 3m, 5m, and 7m) ....... vov. Dsets(Fig. 11-2)

(3) Communal faucet baée of reinforced'cdncrete with two faucets
................. e ieiieediee et oo 4- 6 setstvillage (Fig. 11-3)

(4) Joints, standard cross-section of excavation i_—:uid others (connection of riser
pipe and tank inlet, valve, reducer, union joint, ete.) ......... (Fig. 11 -4)

(6) Generator house made of chncret‘e'bloi:k'Withdeék plate"rcé‘olf. ‘Floor area :
14m? (with spaces for a generator base, control panel and storage area for
spare parts, fuel andoil). ............. DU 1 house/village (Fig. 11-5)
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(2) Water Supply Facility Plan by Village

The Layout and Vertical figure of the 12 villages are shown in Fig 12-1~12.
Only the Vertical Figure of the Semi-urban water supply system is indicated

though.-
Water Supply Facility Plan by Village
_ Water supply _ Water supply facility graph
No. Village name :

' system (type) | Aprangementgraph Verlical graph
No, 1 | Tunga Ardo ’ A Figure 12-1-1
No.2 |Bullake : A Figure 12-2-1
No.4 | Ruwan Bore C Figure 12-3-1 Figure 12-3-2
No.5 | Dokau B Figure 12-4-1 Figure 12-4-2
No. 6 Bal'l‘l‘dl-T;l.l A Figure 12-5-1
‘No.7 |Dauran . C Figure 12-6-1 Figure 12-6-2
No.8 | Yambuki - C Figure 12-7-1 ~ Figure 12-7-2
No. 14 | DakiTakwas A Figure 12-8-1 .
No._ 15 Zugu - B Figure 124.971 : FFigure 12-9-2
No. 34 { Soro A Figure 12-10-1
No. 46 | Mallamawa A Figure 12-11-1
No.47 |Samaly A Pigure 12-12-1
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No.l  Tunga Ardo

| Ip——

Explanatory notes

(| Wen
Elevated reservoir tank
£1 | Communal faneet
@ Hand pump well
Planned site of Bonehore
0_ Dug well {existing}
¥ | Hand pump well (existing)
Inhabited area _
Fig. 12-1-1
? 100 200"
!

Water facility arfangemenf graph

No. 1 Tunga Ardo

<

Y
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Bullake s

' Explanatory notes

Well
Elevated reservoir tank
Communal faucet

Fland puinp weil
Planned site of Bouchore

Dug well (existing)
Hand pump well {existing)
Inhabited area’

[Ede eomo] \

L ) — T :
agp™ TFig.12-2-1 Water facility arrangement graph
NO.__?- Bullake | 4, 2 5 35 bk
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Ruwan Bore

I‘1g 12—3 1
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NGy

Explansiory noles
Well
Elevated reservoir tank
Communal faucet

Hand pump well
Planned site of Bonchore

Phap woll (existing)
Hand purnp well (existing)
Inhabited area

O
B
(N
G
A4

o
¢ School

Water famllty arrangement graph
No. 4 Ruwan Bore
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No. 4 Ruwan Bore

333 290, C0 . , @80 110.00 L #B0 11000 S30 o0,
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Fig. 12-3-2 Water supply facility vertical graph |
' No. 4 Rawan Bore = T
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No. S Dokau

F-gtream

Explanatory notes

Weil .
Elevaled reservoir tank
Communal faucet

Hand pump well -
Planned site of Bonehore

Dug well (existing}
Hand pump weH (existing)
Inhabited area :

[4® 90RO

100 200M
] i

0
=

 Fig.12-4-1 Water f_at_:_ility arrangement graph
: No.5Dokau ~ ~ '
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No, 5 Dokau )
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4-4 Implementation P’lan

4-4-1 lmpleméntation Poiiéy and Personnel Required
The détails of the implementation plan are as written below,

Procurement and delivery of equipment and materials;
- Sité preparation work (base camp construction);

- Washing and re-development of existing wells (conversion of 5 wells to hand

pump wells and motor pump wells);

- Well construction (32 wells in 11 places; total length of the new wells is
1,760m};

- Water supply facility construction:
(1) Hand pump facilities (32 places in'10 villages}
(2) Semi-urban type facilities (5 facilities in 5 villages)

Since the construction works can be accdmplished Within 9 months by organizing
more than 2 constx uction teams both for wells and other facilities, the overall
constr uctxon peuod including mater ial procurement/tl ansportation is estlmated
to be not longer than 1 year as shown in Table 16,

The foiiowin{g three bodies shall take part in the implementation plan in case

Ja pan’s Grant Aid Program is applied.
- Sokoto State.Water Board (the executing agency)
- Consuhaﬁt
- Contractor (for material procurement and construction works)

The desulptmn of ther ole system and personnel arrangement of the above bodies

are as foilows
(1) The Role and System
1)  The Role and System of the Soko'to State Water Board

‘The Sokoto State Water Bo:;.fd_ is the executing organ of the project. 1f-smoothens
banking arrangements and the processing of tax exemption papers for imported
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materials after the exchange of notes pertaining to Japan’s Grant Aid Program.,

It must also take the following measures to ascertain the smooth and effective

progress of the project.

2)

To appoint the State Water Board’s General Manager as the project’s overall
coordinator, to establish the project headquarters within its headquarters,
and to appoint a project manager to take charge of the working level.

The."proje.ct headquarters, in accordance with the progress of the

 construction works, shall choose suitable counterpart personnel from the

Water Board headquarters and area offices, and consider the effective
execution of technological transfer through the associated management of

construction works.

In accordance with the construction site, a branch of the project
headquarters is to be established in the Water Board's.area office; and the
project headquax ters’ personnel is to be Statloned to the branch office for the
duration of the construction works.

To formulate special budgetary measures for the prq;ect headquarters to

cover up management costs and the travel expenses, ete., ,of the staff,

To tram the area resments and LGA staff who are in Charge of the .wo_rl_c,_
and to establish a system that entails the independent operation and
maintenance of the facilities by the area residents and LGA staff during the

construction per I.Od

After the completion of the construction of water supply:facilities, the
trained personnel will continue to inspect the fduhtles in the 12 Sokoto
villages under the direction of the project manger,

:Th_e Role of the Consultant

After the"ez';(,han'gé'of lmtes,'the Consultant enters ihto a contract with the Sokoto

State Water Board concer nmg his services, which are written below, in order to

smoothly implement the prOJect

The formulation of the tender documents for the construction works and the-
procurement of materials, '
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Administration of the construction work and the procurement and delivery

of the materials and eQuipments_.
tendering and evaluation of documents.

Witnessing and counselling the contract negotiations between the Nigerian
Government and the successful bidder of the above mentioned tender.

To carry out a geophysic'al survey to pinpoi'nt drilling sites, and other field
surveys to prepare the detailed design study report.

To give advice on the establishment of the facility maintenance system.

In order to smoothly and effectlveiy conduct the above services, the Consultant
should secure skilled personnel for each field and stage of work, and organize the

most smtable wor kmg team.

3)

The Role of the Contractor

'l‘he Contractm procures and tr ansports the equlpment and materials stlpulated

in the contract. By utlhzmg the pmcured equipment and materials, the

‘Contractor carriés out the following coristruction work under the supervision of

the State Water Board Headquarters which is assisted by the Consultant.

Drilling and ﬁmshlng Works 0f32 wells (total length of 1 760111)

Cleanmg and re- development of the § ex1stmg wells for their conversion to

motor pump wells.

_ Installation of hand pumps on 34 wells (10 v111ages) and the construction of

39 pump bases

Construction of semi}urbén type water supply éystem in 5 villages and the

test run of these facilities.

Dispatchment of J apanese technical experts in various fields to the project
site Lo conduct the works, and through the construction works, consider the .
tr ansfer of technoioglcal skills on well dr illing and management pumping

“test, pump installation,water supply facility constructxon inspection of”

materials, supply and facilities, ete., to the Nigerian engineers.
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(2)

To show the local contractors employed as subcontractors the proioe’r way of
managing the worlks and to adequately carry out technology transfer during
the construction of water supply facilities.

Personnel Arrafngement Plan

The personnel arrangement plan of the three bodies mentioned above is shown in
Table - 14,

(3)

Organization of Work Groups:

The Japanese Contractor, who entérs into a construction contract with the State
Water Board, can employ local contractors as Sub-Contractors for the well and
supply system construction work. In order to complete the work within the

contract period,the contractor is suggested to organize more than two work

groups.

1) To conduct the 1‘e—dév'elopment of the existing wellsin the 5 villagesand
convert them into motor pump wells within a short period of less than 5 days

(for eachi_village)._- Ft_irthermo're,"to be able to start the work before the

arrival of the construction materials from Japan, one of the Work'gl‘oups _
consisting of several meinbei s including the 3 below must be organized.
- 1ldr ilhng equipment or crane truck operator
- 1 assistant operator -
- 1 pumping test technician

- 2) The well construction wor ks should be conducted by two work groups,

that is, Group A for the DT drilling method used mainly in the basement
rock area (23 weils, 1,260m in length), and Group B for the mud dullmg
work usulg tricone-bits used mamly in the sedimentary area (9 wells, 500m
in length). | |
Group B should join Group A after finishing its work assignment to shorten
the dmlimg period in the basement rock area.
Each group consists of 10 to 15 workers mdudmg :

-1 engmeer to supervise the drilling works |

- 1 experienced operator

- Zassistant operators

-1 pumpihg tesi engineer

- 5labourers
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Table 14  Project Personnel Diétfibution Plan

Number .
Ttem Position of Participation Period
Personnel
Overall Supervisor 1 entire period
Project Manager 1 entire period
Hydrogeological ' : _
‘|Engineer 2 facility design survey period
q HEADQUARTERS [Well Construction . . "
O‘K Supervising Engineer 2 well related work period
K Civil and Construction
OF Engineer 3 water supply facility
TR Operation and construction period
O Maintenance Engineer | 2 periodically appropriate
Bi after the construction of
,% g several facilities
AR | : Civil and Construction 1 each |construction of the water
% D [AREA OFFICE Engineer supply facilities in area of-
{5 AREA OFFICES : jurisdiction _
CONCERNED) Operation and = 1 each jall throughout the work in
{Maintenance Engineer area of jurisdiction
Control Personnel leach |» ..
Operators leach |~ | o
Chief Engineer i facility design survey period
; about a month from the
commencement of the
L : . project up to its completion
. - Facility Design 1 facility design survey period |
CONSULTANT Engineer . . ‘ : R
Hydrogeological 1 facility design survey period
Engineer s well construction period
Tender Document 1 facility design survey period
Formulation and o
Accounts Expert :
Resident Engineer 1 entire period
Overall Manager 1 lentire period after the
_ o L signing of contract
Well Drilling Works 2 entire period for well related
Supervising Engineer works U
Well Test Engineer 2 same as the above
Facility Construction 2 preparatory work and entire
o Supervising Engineer water supply facility
CONTRACTOR S construction period
: Distribution Pipe 2 entire water supply facility
Installation Supervising construction period
Engineer o
Electricity and Machine | 1 entire construction period
" {Repair Engineer :
Clerical, Accounting,
and Materials : '
entire preparatory work and

Managing Staff

construction period -
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3) As for the construction of the hand pump facilities, the drilling group
should carry out the simple pump test after the drilled well is completely
cleaned, and the base construction work group should immediately follow to
complete the facilities. The hand pump facility construction group shall
consist of several workers including the engineers and special workers listed
below. '

- 1 construction supervisor

- 1 formworker; 1 reinforcing-bar placer

- 1plasterer

4) 'The semi-urban type water supply facility construction works are to be
undertaken by the following four work groups. Each work requires 1
constriction supervisor, 5 to 20 general workers and the following

specialists.

a) Pipe laying and communal faucet construction
- 2surveyors :

- 4 pipe {fitters

- 2 plasterers

'b) Installation of elevated reservoir tanks (foundation works, tower
assembly‘works', assenj‘b_ly and installation of reservoir tank).

- bto6 plasterers and reinforcing-bar placers |

-1 ci'ane operétdr

- 1assistant operafor

- 410 6 scaffolding men

¢) Construction of generator house
- 1 construction engineer

- 6 plasterers and carpenters

- 1scaffolding man

d) Installation and test run of submersible pumps and generators
- 1crane operator
- 2electricians

- 1 mechanic
4-4-2 Construction Condition and Points to Pay Attention

(1) Obtaina'bil.i ty of Construction Materials
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The construction materials produced and sold in the project area are limited fo
cement, sand, gravel, bricks, concrete, building blocks, roofing materials and

timber.

The kind of materials sold in the project area and neighboring States are steel
pipes of small diameter, faucets, reinforcing iron bars, steel, hand pump sets,
submersible pumps, generators and small reservoir tanks made of steel plates.

All the constr uction matemals for water eupply facilities are bas1cally available,

They are imported items though and, therefore their prucurement would involve
various pmblems such as difficulty in the immediate purchasing of large
amounts, the long interval between the time of order and delivery, and the
u111easonable margm of the distributor. The eqmpment and materials to be
procured in NLgema are limited, therefore, to those produced in the area and few
imported items. Among the 1mported ‘materials, reinforcing bars, hand pump
sets, and steel pipes of small diameter (¢50mm or less) can be procured because
they are h1ghly in demand, hence, they have large stocks, established 1mport
routes and are easily obtainable. However, the steel pipes sold in the area are of

poor quality with Jomts in need of new screws.
(2) Constructors

With regard to well constr uctiOn there are more than 5 private construction
companies with deep well drilling eqmpment in the nmghborlng Kano and
Katsina State, and one of these construction compames can be employed as the
project’s Sub-Contractor, There are well drilling construction companies in
Sokoto State, too. However, they can not be employed because their equipment
are small and superannuated, and because of the absence of fully experienced

" drillers.

As for the construction of water supply facilities, many of the general civil
engmeermg construction firms in the project area and in the neighboring States
" are well experienced and can be, therefore employed as Sub-Contractors of the
project. However, these wor kers are only used to the method Whlch is generally
~ adopted in this area, that is ,by constructing the elevated water reservoir tank by
Weldmg the steel and by settmg a box type water tank made of steel on top of it.

Fur thermme the local eontractors are not famzhar w1th the general concept of
the construction term, hence the need to strietly manage the construction,

particularly the progress of the work.
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4-4-3 - Construclion Supervisory Plan

The construction work in this project, as well as the procurement of the
equipment and materials are to be consigned to the Japanese constructors.
~ Construction work shall commence after the arrival of the equipment and

malterials from Japan.

The General Manager of the State Water Board is generally responsible for the
construction work while the full time project managers of the Water Board should
supervise the works with the assistance of the technical experts sel_eciﬁéd for each
field of work by the State Water Board and the area ofﬁ__ces. .

"The Japanese Consultant acts as an adviser and helps smoothen the well drilling
and Wat_eii supply facility construction work, The supervisory plan formulaited by
the Water Board Project Office based on the advice given by the Consultant are as
listed below. The supervisor of the well drilling and water facility construction
work shall conduct on the Jjob tl'aining to the counterpart staff involved in the said

works.
(1) Project Supervision

- Coordination and Communication with related ministries and local

municipalities

- Preliminary arrangement with the Consultant; 'Re'p:orting to the State
Ministry of Public Works, Housing and Water Resources

. Administration of the Overall Work Progress

- Checking of Project Records, Work Report; Various Field Site
' Iﬁstr_uc_tiqn_s

. The organization of a Water Association in each village, and Guidanee
in the Maintenance Work '

- Labor Management and Accounﬁng
(2) Supervision of the well driliing worlk
. Confirmation of Drilling Site and Transporf.ation Routes

- Management of Drilling Work and Well Finishing Work
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(3)

& Measurement of driliing depth

¢ Witnessing of well logging work

@ Checlki.nlg of the quality and quéntity of gravel to be iJacked

@ Witnessing of caSiﬁg aﬁd screen installation

® Wit_nessing. of ﬁell cleaning work

e Witnessing of pumping test, confirmation of results

@ Confirmation of 'slipplemehi:ary gravel packing and grduting work

& Witnessing of pump installation work and test run

o Confirmation of water quality analysis i‘esults
- Adlﬁiﬁistration of the ﬁrogresé o'f the well drilling and finishing work
. Checking and arrangement of drilling work 1'eco:‘dé and borehole log.

- Preliminary arrangements with the Consultant; reporting of the

situation to the project managers.

Supervision of water supply faciﬁty construction work '

- Checking'of the _wo_rking‘ ciiagrém. (elevated reservoir tank, tower,
distribution pipes, communal faucets and generator house)

- Meeting with the representatives of the beneficiaries, and the

explanation of the operation and maintenance system

- Supérvision of pipe laying work (checking of the earth work, water
pipe materials pipe connection work and the water ﬂow test)

- Supestmn of. elevated reservior tank and tower construation work
(checking of the foundation earth work, the formwork and the
arrangement of the remfmcement observation of' concrete placing
work, conﬁm1at10n of concrete strength wifnessing and checking the.
a:;samhiy of the water tank and the tower, " witnessing of the water

loading test)
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