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Courtry : Cameroon trojact Title : landara Water Sunply

Project 531<0025
Teriddé : 198C-1983 Yrepared hy : CARfe~lameroon
Introdusticn

Mis project seeks to provice the %technicszl, administrative,
and material assistance for the cexmstructioa of 55 water catchmernts
and Tehabilitaticz of 3€ 2xisting wells ia the l.argui-Wendala Departe-
uent of Northerr Camerocr,

The operations will be perfcrmed bty experienzad well digging

and water catchmernt teams. The concernad lezal zommunitios will be
actively involved on a self-help tasic in supplyinz materials such

as sapd and sitone and in scre cases previdirz mapusl latey,

The project will be administered by CAkl-Caneroox, while
certain technical surport and day to Zay supervisioz will be provided
by Cerie Rural (Service ¢f Hural Engiieering) znd =a¢ Leparctment of
Comzuziity Developmanct.

A list of sites hes been drawn vo in res
request, the CARE water Epg:nseer's individual site
into censideration the Tanited Nations Soundness Lralysis repurt and

s94%6 to conzmunities
te surveys znd takZizg

other projects uc-ierway in the Nortiaern froviace.

Trhe interdad beaeficiuries are the villogers of %he Dapartszent

of Margui-Wandala. The vorulation of this area is 49¢,310 icpaoitaunts
~iral ar-2as5 in the

with 98,00 ¥ ¢f the population residing in the iz
Mhandara hountains., The average income of the Depariment is esti
at urder 8 50,00 ter vear. The project vill touch sbout 27 percent of

e
“he rural perulaticn ; apprreximaiely 176,38+ percens at a cest of 21
s

Ninety-two sources cf water will be previded. Eash watzsr catin-
£1l, an averagce of

= .

nent will serve arn averzge of 2714 peopls ; esch W
5C0 pecrle. Thus oz=e waser source will serve an average of 1442 “eo;lr

SR R-N )
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Froiject Tesign

ttutement of Frovlico

Tre larguiedandala ragicn is cie of the povress awwas Of Caneroun.
A stucy comnleted ten years age re2vealed a per capita casi income of 17
¢clliars per yeer in tle Northern Frovince, th2 lowest in “he count=y,
The schcol attendarce rate of twercy-two par c22t is only cre-thixd of
+tne national average. Estimated health statis<ics of the lawe 1650's
indicated an average life expecstancy o twenty-rfour yearc fcr rparts of
the Mandara Mountains arnd there is no evidoance that it has cubstantially
izproved since then, The area is characterized by inzdequate saritaticon,
poor dietrs, and insufficieatr medical cere,

Wnile the Natioral Nutritisn Survey perferamed it 078 showed ths
Lighest prvportion ol chropically underrourshed children wera ia the
Western vart of the couatry, it revealced that 7,° rexcent c¢i the cnildren
ia the North are suif:ring from acute malnusrition, ana over 20 perceant
were chronically nalaourishad. With appromimately half of the zopulaticn
in the Nertn having ro 4oile®t facilirties, there i5 a grest visk of con-
taminatirzg unprctected water sources. As a resualt, dyzentary and other
diarrheal diseases ars very prevaient in the liergui-wzndzla, and are the
leading causes of the high moobiiity raves in the ar2:z.

Collection of water is the major sccuvation of the woazer inhadi-
tants of the hargui-Wardala. An adequate ‘yesr-round suzply of drinking
water is net available in many of the villages of the ares, Lost of Zhe

pecpulation relies upoz srtallow wells, streams and rivers water as iis

¥

scurces of drinkirg water. Not only are These sovrces unssnitary tut in
many cases water is available orniy during thes sicrT raiay sezscon {Icm

June to Sepvembar and oecasionally for a shert time tierezifter., During

the rest of 1%z year the secarch for water i1z a chrouic protlem. This search
for water is the majcer occupaticn of the women of the reg:ion who spend an
average of four heours a day collscting water during a dry seusor tha*t lasis
81X %0 aight months. This excessive demand or *he time of the wcmen znd
children crevents thexr from engaging in other productive activitizs which
would contridute to their yerscnal and their families wellbeine. 7This
arrual shortage of water causes many ramilies %o migrste to availatle

Water scurces within the region or, in some cases, to the neightoring
country of Nigeria. Couvenient, reliable, watar scurces wonld make a
significant contribution to the @uality of life of <he pecrle wn= live

in the Margui-Wandala,
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Thia project will take s3teps to alleviate these problers through
the rebabilitation of existing wells by deepening, capping, and installing
pumps and by capturing and protecting springs, that will provide reliable
year-round sources of improved drinking water.

These wells and water catchments will be maintained by Genie Rural,
Community Development and the village committees under their supervision.
In addition CARE in collaboration with the concerned Government Services
and Peace Corps will develop an ongoing program of health and hygiene edu-
catiorn aimed at the adoption of tetter sanitary practices among the target
population. '

¥inal Goals

1e The first goal is to improve the health of the people by enabling
them %o get more water of an improved quality through the provision of
reliable water sources closer to their homes,

With more water available, a better standard of cleanliness is
possible and the health of the people can improve. It is planned that
this intervention combined with the health education compoment of this
project, the adoption of some basic health practices and the introduction
of some curation services will reduce the incidence of water borne diseases
in the target group.

Ce The second goal is to give the women and children, whose tradi-
tionnal job is to draw water, more leisure time which can be used for
educational, productive or social activities,

Since these watering points will b~ closer to their homes less
time will be required to get water.

Intermediate Goals

In order to achieve project goals the following prinéipal inter-
mediate goals must be accomplished :

1. Frovision of at least fifty litres of improved water per
capita per day for 365 days per year.
2. Improved water quaiity at ninety-two water sources.

2, A twenty-five percent reduction in the time spent by
bveneficiaries in collecting water.

4. The developmen’ of health hygiene community education activity
reaching target beneficiairies in all project communities.
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FROJECT ACTIVITY TARGETS
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pulation to imprcve sanita-,
tion practices in order to i
keep water free from pollu-

tione

many of the villages
chosen as water pro-
Jject sites as possi-
ble.

15 i {
Activity ! Target ! Feriod ! Location
! ! !
l ! |
)
Well Improvement f 6 i 1st Year : Margui-Wandala
! 6 y end Year | largui-Wandala
f " 12 y 3rd Year I Irargui-Wandala
! 12 ; 4th Year , largui-Wandala
! ' !
U ! M
Activity | Target ! Feriod ! Location
! ! 1
! T l
!
Water Catchmeqt 1 8 : 1st Year 5 Margui-Wandala
Water Catchment 1 16 y 2nd Year j hargui-Wandala
wWater Catchrent i 16 y  3rd Year , argui-Wandala
Water Catchment I 16 | 4th Year , itargui-Wandala
! ! !
! . !
Activity ! Feriod ! Location
! !
i !
Health and C.D. Department | I Given the limited
extension agents and reace y humber of extension
Corps, Health Volunteers ! ; agents attempts will
working with the target po-, YR 1 to &4 y be made to reach as
!
!
!
!
!
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aroject Developnernt

Norxthern Cameroon, ciassified as part cf the Lalielian regicrn,
es an average rainfuall of upder 900 zxz a year, Apart fr-eom the Logona,
Shere are 2o important percznent rivers in Jorth Camerocn. hayoes or
6Ty rivers nave plemtiful amounts of water in the ra:iny season but
during the dry season sucface watars are limited to residual ponds and
& few streams. Although welis bave been Zug by trociticnal means by
enie Zural and by otner organizaticns, endé althcwrsh there sre a small
2umder c¢f dams, the scarcity of a year round weter supply in most ot
The lMergui-Wandala is a pretlem recognized by the local populatisa and
*he zdmizistrative 'authorities, In inquirixng as to what {ypre of assistanec
from CARZ weuld be of greatest berefit, leccsl goverrmert dfficials and
villages rerlied trat more weter wos an urgent need, Villzge hydrolagy is
an imncr:an: tricriz; of tne Governmeat of Camercon, Tf tae 5C £CC CCC
francs C7A from tae investment tudget and 60 0OCC OCC JFA ¢f Iinancing

Tovided by PCLADER 3z 1975,7S77 (for villape hydrolozy trciects) ailmoss

half was allocated to Ncrchera rrojects due to the ixpertaanse the

-

Goverrmert attaches te the rrcvisien ¢l water in this rezien,
The Fresident <7 Qamerobr, li, Anradou Ahidjn iz nis presentation

¢f the budget btefore rthe Naticral assexbly on Junz 2,

D

cemmitted

\.l)

i
7¢

the Goverznment to sireruocus efforts in orde: +0 makX:s water availabhie to
>

all Camerocn placizg specinl aarhasis oz the North where scarcity of
ter Juring certain months is a serious problem.

Despite the Governuert's irncreaced funding to imprcve rurnl wates
supply many villages still suffer foom tne latk of - year round wataer
Supply.

Sinte access to, and the provisicn of water, 1s & key to develop-
ment efferts in any given resion, the tovermment, the United Nasioms and
USAID have all previded Iimsncial 2aé¢ material arsiszince for the expl -
Tatiorn cf suc-face and underground water resources c¢ver the past severci

wears,

Altrnough the <Sechnicai reporss have Yesn helpiul in the Termulation
¢f tnls vreject, not all the villzges have teen covered by those 3uT7eys
Iroczestion cf sites and information acguired {-om wlhie well ¢igging and
water catchment tezms werkine £or mary Fears in the lorth rrovided 2ddi-

tiona: data for the »rcjects desigs.
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The Provincial Service of Cenie Rural arc Community Daveloprert
ix +*re Yorthorn Province sutmirtted lists of potentiel sifes te CALE for
weil and water catchment projects, accompanied CARL rspresentatives Hn
field visits and will prcovide persaonnel required for prceject imrlenenta-
tisn who have many years of exverience workiny, in %his field,

As a result of these differert forms nf inauiry, an arrrorriate
tecanclogy for this project and equirment ne=ds hzve been determined.
;n adcicicn ovwher local =zgencies nave been evaluated for thair eoility
to garticipate in the project.

(1) Directicn du Génie Rural lzrort srnnuel Exercice 1675/1977, 1378
7 4io)

- Irciect Straresy

#S has been uenticned earlier, development i1n any area zay only
commenze when thers is a source of warter readily avsilable, The Govern=
mert and 2ll irternaticnal agencies emphasize that successful implepnnta=-
tion af agricultural, “ealth and otller projects is dencndent on first
Froviding a source of wakter. Fer fni:z reascn *he Gevernment's &th five
vea>l rlan has singled out rural villiawe wetar suprly as a priority smeng
rural cevelorment activities. The Goveraoment's gorl is to previde a water
point for-every 560 irhabitants. Even wich an increased buds=t for Cenie
Rural and funding from external sources the Goverrment has nct been uble
to statisfy all of tne demands 2y tae locsl popuizatiocn 7or water,

irvolved in ceveloprental activities in the iicrth oa & majer scule
are the World Baax, USAID azd FZD {Fcnds Zuropéen du Jéveicrpement ). The
World Bazk is currerntly fipancing the F5i5 (Fond Srecial d'Actior Rurale)
praject. This troject will inciude constriction ci' 10 smail dams, the repair
of alo-eady dug out acc functi:zing wells =nd the iastallaticn of pumps,
apd the crillinz of small terxe weils eguipedl with purpa.

JS+ID bas ceny differert projects currently urrerway i the liorrh,
llost ciosely allied Tc TARE's hergui-wancdcla wabter suiply pucicet is a
srcposed zroject which will f‘:qL e arnzox.Tately 355 smail damu iz the
fargui-wWwandala.

o

The FZID has zhown inter2st in a project &c¢ e:statlich irrig=zted
areas in the Deparfment of Lcesne and Cheri. Curreanly the YEX i1s engaged
in a reseztlesment pooject in the upper Benoue Valley.
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CARE's water supply project will be complementary to both the
USAID dam project and the World Bank project. CARE will only be working
in areas of the lLargui-Wandala wherc the World Bank is not planning to
provide or improve water source. Several of CARE's water sites will be in
Places origirally scheduled for US.ID dams, as these were later found
during site inspections to be better suited to catchment systems, By pro-
viding healthier, more reliable sources of water in the i.argui-wandala to
villages where there will be no dams, CARE will be increasing the portion
‘of the local population with an adequate water supply.

Froject Impact

By providing 92 water sources, the year round availability of water
will be sicnificantly increased in the area.

Since women bear most of the burden for fetching water, the project
will have an irmediately beneficial effect on them. Cne third of their day
may be spent during the dry season in walking to and from sources of water
and waiting turn in line once there. With an adequate year round water
suprly, women will walk shorter distances and devote less time to the re=
trieval of water and will have more time and energy for taking care of
themselves, their children and their households as well as having more
time for income producting activities.

A year round water supply may also stimulate the planting of small
vegetable gardens which will bring about nutritional benefits. Livestock
guality and health duxring the dry season will improve from the censtant
and abundant supply orf water.

Those workers recruited to work with the teams will bec trained in
well and water catchment corstruction. They will benefit from the technical
skills they learn as well as from an increase in income.

Since the water will be protected from animal and human contamina-
tion, the incidence of water-borne deseases will decrease. As a result,
less time and money will be spent for trcatment of diseases.

Iroject Continuity

Genie Rural and C.D. Department are currently involved in water
projects. They will be responsible for day to day supervision and the
continuation of such activities when external support is no longer
available, The equipment and spare parts bought for the project will be
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giver no the Gecvermment to facilitats this tacsk., Trained teams ard an
administrative structuve aiready forzed and in place, will assume res-—
ponsitility for the successful svalutior of this praject,

genie Rural iz itg 1976 « 2977 irnrval Raport cited ths lack of
equirment for its copsrational uaits as the zajer fzctor liniting its
activities. The acquisition of equipment 2f the scrvice aas rot fcliowcd
the expansion of its persoansl, Thus, in orevidiner sguiprent to Gerie
Rural, CaRE.will have afforded this service the means not only %o coint:in
furctioaing sises obut also to cortinue i%s constructicn of improvid water
csourzes 2t an accelerated rate.

The villegers will also play an impor“ant rcle in ctae mazntcnance
cf the water catchmeat facilities. Repairs of masonry ani dene ty the
rillages under the guidance cf CD agernts and the teashing of techrical
aspect done by tae construction tesms. & psir of wells btecausc of the
greater skill required, will be performad by Genie Rural urilizing the
equipment left to tlem &t the end of the project. Genie Hursl has stated
the problem of maintenance is a fuaction ¢f oquirnent,

1

.,l-
W

Froject Fotant

This proposal, as menticnec earlicr, will nrcech &7 & cf the Margui-
‘wandala's ropulation. It is beyond the szope of the pregject te snswer all
the neecs fer water surrly, since exte-nal and host country resources do
oot permit a wider scale applicaticn ¢f the project 2% this Tize.

Th

4]

reed for rotable water suppiies will continue. This rrojece,
once it ras demcnstrated its viability, may serve ss a prototyp: f{oT
othar rrojects of similar nature ir Camsroonn.

Project Cenarraints

The obstacles that aight temrorarily izpede or limif prejact
inplementartion are difficulties in the timely procureaent of certain
pieces of equipment, long c¢r hard rainy seascns during which mcat welk
carnot rroceed,

Also lack ¢f a good working rclationship with the officizls ef
Genie Rural would be an impedizmeat as the chef de service and nig assis-
tants will have impertant superviscry rcles.
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Froject Implementation

Ere-Implementation Conditions : This project will be implemented under
CARE's agreement with the Government of Cameroon, signed [:arch 13, 1979
for the expansion of self-help activities. The Director of the Community
Development Department and the Director of Genie Rural have both approved
this project,

Fre-project technical surveys have been conducted to determine
sites with favorable conditions for well and water catchment constructioen,

CARE, Genie Rural, the Community Development Department and Feace
Corps will hold discussions to delineate each party's responsibility ond
role in the realization of this project.

Bids for expensive equipment will be solicited so that once the
project is approved, materials can be purchases immediately.

Implementation Flan and Schedule

Fre-Project Activity

1., leet with C.D., Genie Rural and FCV'!'s Directors to ensure that
each Agency clearly understands its responsibility,

2o S50licit bids for larpe equipment such as vehicles and compressor

3. Froject approved by US:/ID, and contract signed by AID and CLiRE.

Activity Schedule

Activity }.onth Duration (mos.)
Order equUipment eesevececsncccccansoscenosne 1 2

Delivery of equipment ceescesceccccccccos 1 5

Establish office, garage .and warehouse .. 1 6

Recruit construction workers eeeeccceccee 1 5

Recruit education wOrkersS seeesevcccccces 1 4

Selection of 14 water pPOintsS eseeccccccscns 3 4
Collection and analysis of base~line data

for education activity eceecccceccccceces 5 8

Train construction WOTKers sscceccsceccocs 6 1

Construction of 14 water pPoints ceecceccsce ?



Activity Month Duration (moe)
Testing of hand pUMDPS gecececscccccccccscacace 8 6
Rainy s2ason equipment maintenance secescesces 10 3
Selection of 16 water POinNtS evececcecsscaccose 10 3
Construction of 16 water points eceeaccocecoss 13 8
Design of educatiop activity and development

«0f Materials ceeccecsccccseaccecccocssssccccccne 13 6
Order and delivery of hand pumps seeecescescese 14 6
Implementation of education activity ececaseccs 21 28
Selection of 31 water points .eecceseccccccnces 21 4
Construction of 31 water pPoints cececsccacccce 25 8
kid project evaluation (CARE, AID, GURC) ecese 26 1
Evaluation and redesign of education activity. 27 2
Rainy season : equipment maitenance sececceccese 33 4
Selection of 3i water poiBtS eececcescecceccas 33 4
Zvaluation and redesign of education activity. 35 2
Construction of 31 watar PoiRtS seececscceccccses 37 8
Final project evaluation by CARE eccecscceccscs 45 4

Technical Considerations

The major considerations in designing the prcject have been the
characteristics of the sites and the technical level of the Cameroonian
counterparts,

a)Characteristics : lI'art of the data has been provided by the United Nation's
groundwater investigations in the Northern Irovince. The experience of the
construction teams of Genie Rural and field surveys complieted the hydro-
geological information.

1) Hydrology
Margui-Wandala has three zones with different pluviometric condi-
tiorns,
North 780 mm/year
Center %8 " v

South 8% " "
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2) Lithological Sequence

North (Average)

Depths

0 -9 M Alluvial deposits with sands from 3 to 9 nm
9 « 19 M Alterites, feldspactic elay
19 <« 25 M Granite wash, slight argillaceous

25 « 29 M Altered granite

The piezometric level (water tsble) varies from 3. 14 to 11, 08 I.

deep.
Center
Depths
C«1.5 M irgillaceous silt
1¢5 = 4,00 M Granite wash
4 - 21 M Altered and fractured granite
21 = 25,80 M Compact granite slightly fissured on top

The piezometric level range from 4.8 to 6,6 L deep.
South

In this area the geophysical study was carried out through the
establishment of several scismic bases. The results show that the
depths of the alteration fringe and fractures zone of the crystalline
subtratum range from 8 and 15 M. in depth. This generally concurs with
the lithological sequence of the wells dug by Genie Kural in the South-
ern villages,

3) Hydrogeogical Conditions and water Resources

In the whole area of l.argui-wandala, the water hearinr aquifers
are discontinuous and confined to the liayos which traverse tne rerion.
They probably correspond to ancient river beds. In some places there
are srrings which emerge from underground,

b) Countervarts Eoth Genie Rural and Community Development will actively
participate in the project. The office for the project will be the
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Commurn:ty Development building in Mokcle,

A8 in several other prcvinces, the two departments are bcth headed
Yy the same person in the North. Those uageats belew the chef de servace
in the adzipistrative hierarzhy clearly have one background ar anothsr.
Those sttached to the Comrurity Develorment Deparsmert will ce responsi-
ble ror organiziags the villaze consribution eitiher in 214002 Jdr *n locally
available materials, these in Gerie Rural will provide scm2 °of the tech-
nical assistance in construction 2f wutar cetvchments and wells, The Ccoui-
munity Development Department will zlso be involved iz thz health educa-
tion componert of the project through its agen%s acd reac2 Cerps
wveluanteers,

Ctnar considerations

1) Experience has shcwn that dams, in orcer 2 te fully Junc-—
tional, wust be furanished with a purping station, a t-eatment plent and
& reserveoir, This progject will nnt nuve the fipancial means Tequired fcr
the larse expenditures 2atailed ty a dam progect. tn the orber acnd,
with small Lore wells, the cnly access to water is throush a Tumpinz
system. With the treakage cf the purp, wkich is a frejuent cccurence, the
we!l nmust be atendoned.

&) Taking into acccunt the sbeve menticnad factors, this project
will have 2 techknolegy adapred to the incal condifions. The two methods
uspd <o imrrove the water sucrly will be the redavilitation of existing
but pon functicping wells and she building of water catchmends,

3) ™he rehabilitation of wells will presenc no magor difficul-
ties and 30 will te on2 of th2 early s=eps in the rroject's implementa-
tion. The advartage is that iz a small azmount of Time the ccmaaities
will have a water supcly, and thus cconfidance in she project will have
teen zained. well improvement will cnly require an average 27 cnc montn
per well., l.otivation fcor rarcticipatisa in cother rrojects will come zork

readily as a2 result, '

-

tatioa heam will be 8 months, since the Tainy season <4oes not permit

4) The working year fer water catchment teans and well rehabili-

year Tound construction activiiy.

e O — e R Y
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S) In cases where improvement is nccessary She well sheit will
92 lired with concrete in order to avoid the infiltration of surfeace
water, which is a vehicle of contamination. A metal form will obc used
TOo arrive at a standard diameter cf 1.20 neters and a yreinfordéed concrelie
tickness of 10 cm. The invake pives will penctrate to fhe optimal depth
to provide =he necessary discharpe aad rerfiil in the least amount of tine.

The pipes used will te prefabricateld.

The well head will te elevated and built of ccnerete. A well head
apror with a drein and s0a%pit will be provided tc prcgect the well fren
contzrination dve tc surfece water infil%ration down tne sidcs of the well
shaft., The provisioq of draipage will avcid stagrnant water around the well
nesd, The cap will havs a door to permi* access to tne water even waen the
maaual pumr is not functioning. Tois will also aveid azmage To “he pump
(See Anrex III).

i
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&) An aralyt:c table will te drawn up to gTiUD W
their depth and the porulaticon to be served. This will establish the spe-
cifications to be furnished to different pump vencors. The in
teams will work first with sample pumps to familia-ize chemselves witn :
the equipment and also to compare the different pumps sc that the pumps
nocst suitable for the sitves will be ordered in quantity.

7) For pump selection, specifications have bcen examined, and scven

punps ricked out to be tascad . 1

J

Vergaet (France) E

S0lo II ( ") g

Fitcher (Germany) g

' Mzrk IZ Inalsa (Incdiz) l
: AID Pump (EVC/CAE)
Dempster (Ce2.h,)
Echbins Ii-=rs @R )

rhe test will lost for a period of six months, and the followiny

peints will te examined : '

—

| - duratility of unit

- rust resistance

- efficiencevi valves and moving parts such as nacdle,
- availability of parts

e |
o
Ls
ok
o]
o |

- maintenance recuired. ]
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8) Water catchments utilized in the project will consist of :

2) a gravel filter

b) = holding basin
c) a slow type filter (gravel snd sand)
d) a reservoir

In cases where tne discharge is more than that required for domes-
tic seeds, the surplus flow will be utilized for arimals and irrigation.
The datz for each water cacchrment will be acquired on site. After a surviy
has shown sufficient flow for both the needs ot the popu. ation and for
irrigation, the scurce will be develored.

Q) The local communities will participate in certain aspects of the
work such as the digging of trenches to temporaly change the spring's
path. With the communities nelp, each water catchment will require approx-
imatelyr 3 - 4 months for completion.

10) The base of oreraticns will be at lokolo, the capital of the
Department. Lonstruction teams composed of expericnced personnel, many
of them whou have already worked for Genie Kural, will be formed. There
will be 8 water catchrnent teams, 2 well, 1 pump installation tcam and a
topographical team. . =: hanic, a driver, two assistants, a warehouseman,
a secretary, an evaluztor, a watchman and laborers will be located in
Mokolo. E

In eacih of the selected cases, the community has requested,
through the local authorities, on improved water supply.

Half of the sites of water catchment and well rehabilitation have
already been chosez. The rem~ininyz sites will be selccted dwring the 1
course of the first year ol tnc preojcct throurh consultations wibh Genic
Rural and the local irefets' and Sous-I'refets. A list of thc checsen sites
is attached, (Annox I).

11) Consumrtion

Water catcoment sitcs..

Target population averarFe 2 2114
Daily consumption/rerson g 50 1
Total daily consumption : 105,700 1s5rs

Consumption factor 2.5




|5

Total corsunption/sec.

X 25 3,05 ltr/sec,

‘de1 i

o

larget populatior average : SCC

Jaily consumption/person : 50 l¢r
Tetel daily censunption : 25 2C0
Corsumptior factor 2.5

Total consumption/sec 0.72 1l/sec.

The yield of the water catchments range from 8 to 25 l/sec ; the
wells, varying from 0.9 and 2.4 .trs/sec. Therefecre ro problem is foreseen
in furaishing S0 liters of water per person per day at each water catchmen
ard well sites.



IFrocurement Requirements

L. Equipment

1 I ] | !
. . U.S.
tQuantity ! Rate/Unit ! Total Cost 1 Y ! Local
ITEM Mequired ! (CFA) ! y Furchasesp, . hoges
! | ! (F.CFA) ! ) 1 (¥

- — 1 | - | | |

{ | | 1 |

Compressor and tools ec.ceeccecesces ! 6 ! 3 766 000 1 22 596 000 1 107 600 |

AIr PUDP ceeccccccccccacanse cesccvs | 6 | 485 0CO 1 2 910 0CO | 13 857 |

CisStern eceecceecececceacan [P | 16 | 435 000 | 6 960 000 | 33 143 |

Sheerlegs, winch, cable ccecscecss | 4 | 285 000 | 1 140 000 ! 5 428 |
Well lining shuttering {(set) ..... ! 3 ! 220 000 | 660 000 | 1 3 143
50 liter bucket c.ececceccacacaaes . ! 10 ! 50 000 | 900 000 | 1 4 285
Small tools (Set) ecceececcccecccns 1 4 ! 300 000 ! 1 200 0CO 1 1 5 714
5 liter plastic bucket ..cecceceeae | 20 1 2 985 1 59 700 | ! 285
30 meters rope ¥ 22 ciceces ecacace | 12 1 7 000 ! 8 400 | 1 4CO
Wheelbarrow eccececceccese cccccocscss | 12 1 10 000 i 20 000 ! | 571
5 kg sledge hammer ..c.ccececeece IR | 10 ! 5 9720 | 59 700 | l 285
Miner's bar c.cceecec.. cececseses ee | 26 1§ 6 0CO | 216 000 | 1 1 028
FicK cecaccenccccenncnens cascaes oo ! 48 | 4 0CO 1 192 000 1 | G14
Shovel ccccecencscnccan cecevane ees | 48 | 4 000 ! 192 000 1 1 914
Helmet eicecccecccnceccncancoccnacns ! 6 ] 5 960 | 35 760 1 | 171
Trowel cecececeas eccsssscccccascss | 20 ! 2 490 | 49 800 ! ! 238
l.ason's level ..ccecececcccecoecccccns ! 12 1 4 490 ! 5% 880 } 1 257
Fieter Measureé eececcecee evecones eee ! 12 1 1 500 ! 18 000 ! ! 86

burveying level .teeceeccccceaces .o 1 1 325 500 | 325 500 | 1 550 1

DLOrY POleS ceieccacsncenccnncanes ! 3 I 43 500 ! 130 509 ! 622 |

Wielding machine and electrodes ... | 2 ! 450 00C | 900 000 ! 4 285 1
[.etric mechanical tool set ....... | 1 1 175 000 ! 175 000 ! ! 833

9" Vice cecess ececssscsccncnnes eees | 3 1 33 000 | 99 000 | 471 1
@ 20 x 10 FVC Fipe eceecececcnos cees | 50 | 10 000 | 500 000 ! 1 2 380
Glue (£2l1l0n) cceecvcccnceccccnns o 1 2 1 3 400 1 6 800 ! 1 33
Piping accesSOries . c.ccceececccecs | ! 10 0CO | 10 0CO ! | 48
Drafting table and in:truments .-. | 2 ! 1CO0 0O0C { 200 000 | H G52

! ! !

An exchange r« ~ Jf § 1 = 210 CFA has been used in all calculations

“““““—“"“-q-[“““““““—



| [ I
Quantity IRate/Unit | Total Cost | U.S.

" Purchases Local Purchage

I |
1 |
m
1T EHN ! Requirea | (r.cra) ! (r.cRa.) | t) |}
? ! ! -1 1
} 1 ! }
Audio visual equipments i 2 ! 150 000 1 300 000 1 | 1 428
Paper, ink, eraser, point (set) I 2 ! 50000 1 100 000 ! : 416
? I 1 |
—1 1 | 1 |
) 1 ! 1 | I
Equiplnent subtotal sssavsoeemssssessun ‘.o.-oo..o-o‘.-..o.o.o..l 40 193 640 l 166 956 l 24 M‘]
1 1 1 ! 1
ContingenCy 10 % ® &0 o008 08 88 00aa8 s l...-.......l.........’.l............! + 16 695 l 2 44“'
: ! 1 1 i
Equipment total cost ® ® o o @ 0000900 l - e e 89 00000 l L A B AR B B B B BE B BN ) ! . o O OO oo l ']83 651 : 26 885
1 ! 1 1--
Cost of U.5. and locally pro- 1 1 ! ! 210 536
cured equipment combined ......... | 1 ! ! =E=s=u==
! | ! 1

Prices are based on the FSAR project (world bank) and on quotations from suppliers.
Adjustments will be made upon receipt of tenders.

GEP Gun PUR Gun GmE CwR PP SUR Cas SUD Gmb G GNP TS uD Gun bus Gy S SuR

bl
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Frocurement Requirements (cont'd)

B. Vehicles CFA 8 US
1 BT TNCk ® 000 *OOsOsse SO0 5’425’000 25.800
1 12 T TTUCk 00600000 ceeenose 9’523,000 459300
1 3/4 T Pick UP eceveveoccccce 1,765,000 8,400
2 u‘w Dr © 0 0 C 0 s00satOoas st Oosere 5’200’000 24’740
3 Motorcycles Trail 125 cc .. 781,200 3,700
TOTAL veeceecsees 21,913,200 107,900

‘Coe Water-Catchment Materials per Site x S6

F, CFA $ US
Cement 6 T G0 08 ¢ 00080 O0COPCPE OSSP qga.ooo 942
Gravel 8m3 ® 0 00 00 P 06O P9 0O OO SV 28.000 433
Steel § 6, P 8, 40T, 36 T ..... 83,000 395
Iron mesh 1 T0ll seeccencenccsee 2.400 12
Timber 400 BI'lF L B BN OE B BN BN NN BN B BN BN BN B N N J 15.000 72
Pipe 0 & 009 00 Ce 9O OQRNOOPSIOIRTOEOSIOPEOSICRSTOIOES w.ooo 238
Accessories (elbow, tés, valves) 30,000 142
subtotal eeo s 00 406.“‘00 1'934
Contingency 10% 40,640 193

447,040 2 127 per site

in first

year.

It is thus calculated that in the first year water catchment
materials will cost 447,040 CFA or § 2.127 per site. In each subse-
quent year an increase of 10 % in the cost of materials per site has
been allowed for inflation.

YR1 TR2 YR3 YR4 Total
No of sites 8 16 16 16 56
Cost in $=US 17,016 37,435 41,178 45,296 140,925
D, Well Rehabilitation Materials per site x 36
, F.CFA US Dollars
New well linear meter eesecess 30,000 143

Rehabilitated well is estima-
ted at 6 linear meters of a

new well ¢ 8P ae S 900 e PO Sae SIS qBO’OOO 857
Contingency 10 % ceeesas 18,000 85,7
198,000 %43 per site
in the
first
year

It is thus calculated that in the first year well rehabilitation
materials will cost 198,000 CFA or § 943 per site.



Lerscnnel Requirenmentsg

Interna<ional Tersonnel

4 Epgireer full %ine
1 Zngin2e> Technelogist full time
1 Tirector 30 % of the tirxe

8 -~ Water cotchment toams

1 T¥orenan (mason)
2 L&SOLE
e ‘Workren

n
]

well teams

1 Chief sinker
2 Assiegrants

1 Mecharic

2 Workme::

-3

1 Iriver
3 Worksen

i.echanic
As3istants
Wetchmen
Secratary
Evalustor
Larorsrs
Carwog-azher
Helrpers
Warehcusernan
Draftsmern
Driver

DN DE)AMN DA DN -

Local starf 1n Yaourde 30 ¢ of the tire

Fer diem for field visits by supervisory svaff.
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Procurements (Summ Sheet Figures in & U,S.)

U,S. Furchases

Total  YRY 1R2 ®m3 YRY
Equipment (A) 183,651 183,651 ___ e e
Eumps (E) 28,455 4,200 11,550 12,705 —

212,106 187,851 11,550 12,705

Local Purchases

Equipment EA% 26,885 26,885
Vehicles B 107,500 107,900

Water catchment

materials (C) 140,925 17,016 37,435 41,178 45,296
Well rehab mate-

rials (D) 40,637 5,658 6,224 13,693 15,062

316,347 157,459 43,659 4,871 60,358

Funds For Repair

Replacement and operation
of equipment (excluding,
vehicles)

(F) 145,073 5,700 42,107 4645, 50,949

Grand Total.... 673,526 351,010 97,316 113,893 111,307
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kroject Evaluation

Final Goals

The evaluation of the improvement in health through the reduction
of the incidence of water-borne diseases will be conducted by measuring
the incidence and frequency of the common and obvious symptoms associsted
with these diseases amcag randomly selected households in representative
ﬁroject conpunities. These measurements will be made prior to other pro-
ject activities and will be continued at regular intervals thereafter.

The evaluation of the second goal concerning the creation of more
productive and leisure time will be meesured by direct observation and
through questionnaires in representative project communities both before
and after the water source improvement activities.

The evaluation will be carried out at 40 percent of the sites.
The baseline data will be composed of

a) distance, beofre and after project, covered by the porulation
to collect water

b) time for water collection and return trip home

¢) incidence of water borne diseases

d) water storage techniques of the people

The evaluators will also examinec changes in habits of water utili-
zation and the impact of readily available clean water on the communities.
An evaluation of the improvexent in health of the people is beyond the
scope of this project. The project will evaluate the gquality and quantity
of the water available before and after the sources have been improved.

Intermediate Goals

1. Frovision of at least fifty litres of water rer target beneflie
ciary per day for 365 days per year.

Data will be collected at two month intervals for randomly sefec-
ted sites. Consumption per beneficiary will be established throuyh
observation and measurement. Regularity of supply will be measured
by questioning consurcers.

2. A twenty-five percent reduction in the time spent by the benefi-
ciary in collecting water.
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4.

2

This will be measured through observation and by a questiornaire in
representative communities before and after the water source improve-
ment activity.

The development of a health/hygiene community education program reaching
target beneficiaries in all project communities,

The 'program result in each target community will be assessed at six
month intervals throughout the life of the project,

Improved water quality at ninety-two water sources,

The quality of the water at each sources will be measured before and
after the improvement. Standard tests related to preseace of harmful
bacteria, appearance, taste, mineral and salt content, and the presence
of foreign bodies will be made. These tests will ® repeated one year
after the source improvement.



Finarcial rlan - Q5 lropesal

A

A e

£ Managed Tnruts

A3

Iz kind Conzrijution Ast Y>» 2nd Yr 3rd Yr  4%n Ir Tcral
1, CC opt 4 ce®? 4 269 &4 969 4 469 10,876
cs Dpt Gerie Rumal 12,967 16 997 195 397 1% 537 7, ed
'3, Copserned villages &8 Q00«4 (GO 55 030 S8 GuC 184,200
4, UeSe Feace Corss 30 0CC 20 QCU 30 Q0C 20 20C 1.:C,CC0

Tctal ceieeesnnss 82,956 9E,%65 110,996 11C,Va5 HG2 Bl
l.aterials arzd Egquirzent
1 U.&. Furchases 187 851 11,3%0 12 705 —— e12 106
2. Ia Country rurchase 157 459 43,659 54 371 20 A58 346 347
3. 3rd Courtry Furchases —— -— -—— —— ————
4, Zquiprent repair axnd R .

operation 5,720 42,07 &€, 31 50,249 145,073

Ic‘tal 000 co00O0 o0 55"'0"‘3 %’516 q13’895 "44'507 6?)'5.d6
ra2rsonal and Cteraticns
1. Iat."l. Fersotnel 72,%2C 90,403 92,563  $6,2C8 352,554
2. liational rersomnel 128,304 155,486 171,028 788,435 643,153
5¢ Int'l. travel 1,420 15,30 15,382 12,564 w4 ,660
4, In country travel 4,20C +, 500 4,6CC 5,5CC 14,100
5. Office cost incl.

Zquirmezt and main- )

tenance 12,7838 17,367 1¢,105 21,013 5,271
6. Venicle maixntenance

and repeir 27,765 471,544 45,895 50,25 175,266
7+ Cther suprecrt costs

transrort and tramsit 35,C0C0 25,CCQ 25,C0CC  25,CCQ 6L ,0C0

Toi:al ® % % &8 09 a9 B 3“8 "'47 349’6c1 57"* '6711 5% ’665 q 'u'?" ‘G7a

Grand total Exclusive of (verhead eceeceeccscsoss

2,548 464
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Summery Funds Reaquested AID/CE:

15t ¥r 2nd Yr 5rd Yr 4th Tr

%, Materials zrnd naulpﬂent 237,600 97,316 113,893 117 zc7
2. Fersonzel & opera%ions 28¢,926 185,744 129,602 oS, 4
2. Trairnirg cost —— ——— —— ——
L, Cverhead (41D audited

rave 7.92 % 1y 4G 22,18 19,288 14,020

Sel,7B2 305,473 262,533 191,045 -

Summary cf CAXL i.anaced

Inpu* Ssurges

A. CARE G2nerated

1. General putli:
principally from
North imerican

and Zurope 175,793 165,857 245,019 332,967

2., Host Coverzment 52,966 63,966  €0,5 3C¢,%66
2, Us Feace Ccrps 30,000 30,0C0  30,96C 30,000
Total seceacas 258,756 262,£23 355,985 43,933
BEBI=SSBEER PEETID SIS - T ¥ 3 % B |

B, AID/OEG 564,762 35C5,478 262,837 191,045
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ANNEX I LIST COF UITES

S R 0B FT® gy s sy PP S GEE GEm Qg P G P CEE Gmb R O b S SuD CoW PER O SP Pub siw G0 O GME Grm Gvm s Oum Gme = b

Total TR NN B BRI

no
@

e e 6% o= e s oee S sem tau smm sum Sme See G Sme tem G S8 Sem pme Sem Re P $ab G0 Sue fem A=t Smm bee mw 4ma =t o

MARGUI-WANDALA
S — T w .4
Y ! . IWell Reha-! Water !
Site No. Village Ibilitation|Catchment !
! t !
i ! !
! cas ! '
1 \ Ziling ' 0 ; 2
2 1 M.adaka | 0] | 1
3 ) Fofole " 0 X 1
4 ' Mayo-Lagumare " 0 . 1
5 1 Kossehone " 0 . 1
6 y Biskaval X 0 : 1
7 i hayo-Tchaski‘ ' 1 ; 1
8 1 Zanal - Windé ‘ 1 ’ 0
9 1 Gouringuel " 1 | 0
10 | hansour " 1 ! 0
1 ! Lougueréo : 1 X 0
12 1 Salva | 1 : 0
13 ) Cubauraf " 1 " 1
14 1 hayo lMafda " 1 " 1
15 ' Kaftaka 1 1 ! 1
16 ! Gonozo " 1 | 1
17 ' Gougong i 0 " 0
18 i Gamdougoum " 0 ! 1
19 " Hina-Winde 1 0 y 1
20 ' Zidim ' 1 ! 1
21 : Diméo_ T A T
22 | Mbeleze ' 0 ! 2
23 1 Mayo Flata : 0 ! 1
24 " Gansé 1 1 " 1
25 " l.agoumaz i 1 | 1
26 N Falleara i 3 " 0
c? I Roumzou 1 0 ! 2
28 " Roumsiki ! 1 ] 4
29 o Tourou ! 0 ! 2
! s 7
3 ; !
] ! !




ANNEX Ti. ODRANIIIKAM
CARE Genie flural tuamunity
Direction L e e e = ] Sarvice Development
Direction Virection
TcawE'S ‘Genig Mucwi; 4 Coacunity
Tevhnical Seciion o Service ,/ Lavaluprent
h [ Provincial ! Frovincial
———— .
| CARE'S 1
l Field Buparviacr Byge i
T i S N O et
" i\ S~ T
/ — - . ~ T
o /’/ - \\ \\\\
" — / \ ~._ ) —
— ' ___4:-___' [ - - _.>-. e e ¢ ‘____\_-.. -
Water | well Haha- ! Punp Surveying r)hchun).cal Supplylngql Educatiom —I | Evaluation
!
Catohwment I bilitation Instailatiod L Deafting Loy
Brigede ' } briga-e l X Tean Section Repsir Teans I Bectioa l l Section
t ] ¢ i 1 1
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