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The meeting to review the CARE wells proposal was held Friday, June S,
with the following people in attendance: CARE--Jack Packard, David Rhody,
Joe Wambach, and USAID--John Ford, Dick Scott, Gerry Cashion, Moussa Ly,
Hamacire Daou, and Lew Lucke. 
The CARE proposal for an OPG to finance the
construction of 30 wells in three Cercles in Mali's Fifth Region around
Douentza was 
reviewed subject to the availability of funds from Washington
and pending the resolution of several important issues raised by USAID.
 

The issues are as follows:
 

1. High unit cost per well. The price per well using total 
project funding
(AID--$495,088, CARE--$20T,595, in-kind village contributions--$53,816 for
a total of $751,499) equals approximately $25,000. 
 The USAID amount taken
alone still equals $16,533 .per well--a figure for which USAID asked further
justification, CARE contending that the estimated cost of materials and
construction was in fact not overestimated. 
The high cost of CARE adminis­wtrative expenses and overhead proposed for financing by AID as well ($134,191
or 27% of the AID total) was pointed out. It was requested that a revised
project budget reduce AID's financing of CARE operating/administrative costs
by 40%. Exchange rate fluctuations were another factor in the high dollar
figure in the proposal as presented. The original project budget exchange
rate utilized was $1/440 francs maliens; the present exchange rate has risen
all the way to $1/574 FM. An estimation of project costs at the rate of
$1/500 FM alone would reduce the budget from $494,000 to $435,683. Pending
-however, receipt of a final revised budget proposal from CARE, AID/W will
be asked to make an availability of funding decision on the $496,000 even
though the revised figure shall be lower.
 

2. Villager participation and contribution. 
Itwas the strongly held
position of USAID that a 
wells project should fit into an overall wells
strategy approach rather than the proposed approach where wells are offered
to certain villages quite simply as gifts. 
A proper wells strategy, it was
maintained by USAID, included the contribution of inputs--not just in-kind
inputs of sand, gravel, etc.--but monetarily as well whenever and wherever
possible. 
 Itwas maintained by USAID that a cash contribution by villagers
to CARE was a prerequisite to well construction in
a particular village
at least 500,QOO FM and hopefully 1,000,000 FM per viThge or a percentage
of a particular well's estimated cost-- and was within the financial means
of most villages and preferable to the perpetuation of a "cadeau" system.
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The village contribution would beused by CARE, at a minimum, tc4ay village

laborers recruited for the well diggingon a full-time basis. CARE is under­
taking a mission at the present time to determine a reasonable and consisten.
 
figure for the village contribution.
 

3. Initial environmental examination. An IEE must be included as a part

of the CARE proposal.
 
4. Pr j c e u s . A let. .,,, . . = , ,, .,,,,, , ,, ,,
 

case the ministry of Interior) requesting and supporting :the project should 
be forthcoming. 

un­
5. Financial. 
 Transfer of funds between line items will,not be keztricted 
as proposed by.CARE, but restricted to 20%. 
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Mi' John He Ford 
Chief
 
General Development Dliv'Islo
 
MSAID, Bamako 
?1ali 

Dear John,
 

Please find attached four copies of the CA3RE/Mali
 
Operational Program Grant Proposal to U.3A;, requesting
 
support for the construction of thirty wells in Douentza.
 
This activity is intended to bring improved water supplies
 
to poor, rural Malians. 

The proposal is for the construiction of thirty wells
 
during a two-year period in three arrondissements of
 
Douentza Cercle in the Fifth (Mopti) Region of Mali. The
 
project is designed to provide for permanent, cement - linec
 
hand-dug wells and to allow for the villagers maximum
 

It also present
participation in the construction activity. 

a component for training the villagers in the upkeep and
 
maintenance of the wells.
 

A waiver is being requested in order to permit us to
 
purchase locally the Toyota truck. Also, would the Initial
 

vironnental Zxamination (I') completed for the Cruelesse­

bougou Wells Project suffice for this current proposal? 
It is hoped that TLAID will positively consider the 

proposal amd make avnilable the funding necessary for its 
implementation. 

Sincerely
 

P/fm' .3 Directoz(4SNe la)-'Plssistantcc:A/C Yior 
(~ coies)CAR~o-r'ali~cl /S 



POJECT PROPOSAL
 

Country JALI (035) 
 Project Title:: 	Douentza
 
30", e~ls
 

MYP Period : FY 84-FY:82
 
Prepared,By a.aJack Packar
 

1. INTRODUCTION
 

The purpose of this project is to install thirty hand-dug

wells in thirty villages in the cercle of Douentza, Mali. Each well
 
will be furnish'ed with a drinking trough for livestock. This activity

will be self-help in nature as the beneficiary population will supply

all pao.u.tblazlbal :construction materials and noi-specialized labor

during the construction phase. The villagers would, as possible, also
 
provide cash inputs for the construction of their village well, on a
 
per meter basis) based on-village ability to pay. The villagers will
 
be trained in the maintenance and. repair of the wells and on such
 
measures of health and sanitation as are practical.
 

CARE would be the overall implementing agency, and will
 
contract six well construction teams and supply project supervision.

The host country counterpart will be the Ministry of the Interior
 
through the Mopti Region Governors' office. The project will have a
 
two year duration from October, 1981 through September, 1983.
 

This project will directly benefit 15,000 rural villagers

in thirty villages located in Douentza Cercle. Douentza is located
 
in the Fifth Economic Region of Mali, (Mopti). The cercle of Douentza
 
is centered 192 kilometers north-east of the Fifth Region capital,

Mopti, and is comprised of *six arrondissements with a total population

of 141,000. Population density is about 6 persons/KMZ.
 

This project will' focus well construction activities'n
 
three indissements in Douentza Cercle 
: Bore, Boni, and Arrondiso­
ment Central. The basic occupation of the population in this area is
 
subsistance agriculture (millet) and animal husbandry'. The :principle

ethnic groups in.Douentza.are Dogons, Peulhs and Bambaraa
 

2. PROJzCT DESIGN
 

Statement of tho Problems :
 

This project will provide an adequate and sanitary year-round

supply of water 	to thirty~village communities. The villagers lack of
 
access to technical expertise and materials to 
construct wells occasionf
 
them
 



a serious shortage of water. The attempt to 
meet the
temad for water has re-sult-ed in the construction of open
wells by villagers wlich, due to 
faultyjdesign and lack of
concrete casings, periodically cave-in49ecome contaminate
by run-off water during the 
rainy season. Historically,
village water supply has been met by construction of open,
shallow, hand.dug wells. Consequently due to: 1) variations
in depth of the aquifer, 2) inability to dig deep enough
into 
the aquifer. and 3) cave-ins, these wells tsually dry
up partially or completely during the dry season (December
to 
June). These wells are also contaminated by run-off wate3
due to 
the absence of concrete aprons for protecting the toi
of the well from erosion.
 

A recent Vorld Bank report, (April, 1980)illustrates the serious nature that water problems pose for
Mali. Only 20% of the total 6,3 million population has
access to 
suitable water supplies, and most of these are
located in Bamako. Malnutrition is 
the major cause of the
low productivity; 80% of the population suffers from gas­troenteral diseases. Only 10% 
of the population is literate.
The large percentage of the population subsist 
on an average
annual income of $120. 
90% of the population is rural with,
more than half.the population under 15 years of age.
 

WHO sets a standard of 20 liters per dy of
potable water per person as 
an acceptable level. However in
Mali, only 2,400 water well systems exist for the 
near
10,000 villages. Most of these water points are heavily
contaminated and are 
often located over 5 kilometers from

the nearest village.
 

The villagers throughout Mali have consistan
tly listed water as 
their principle need, 
this is particu­larly so in the case of women -ho spend up to 20% of their
time transporting water. It is ostimated that Mali requires
an additional 8,500 new wells to 
satisfy the minimum demands
of 20 liters of water per person daily. In order to 
achieve
this objective it would cost 
from $150 to 
$220 million from
 
1981 to 1990.
 

There are two 
governmental organizations
responsible for water well systems installations ia rural
Mali, the Direction Generale de l'Hydrauliquo and Operation.:
Puits. Both are dependant 
on exterior financing for actual
well construction. Operation Puits, 
formed in 1974 and respon­sible for all open well construction, has not achieved its
targeted number of wells and managed to construct only 156
wells out of 419 wells it originally targeted. Hydraulique is
currently coordinating three borehole drilling projects all
financed from exterior sources stipulating the drilling of
up to 1,700 tubewel",s. From these figures it 
can easily be dQdu­ced that governmen, .l operations alone can not satisfy the
 
population needs of Mali.
 

The wells to be constructed for the project
will all be dug by hand. To reach a satisfactory depth.,
(a minimum of three to 
four meters below the stafic water level
 
and sometimes more 
depending upon the season) a'compressir,
pump, and perforated concrete.ca-turing. en1m1 M ,
 



Will worc 'along side experienced well diggers learning
 
°simple well digging techniques which can be replicated to
 
immrov*L hvciane at other village wells.
 

FINAL GOAL 

To increa.se the water quantity, dependability
 
and accessibiiit by 50% for 15,000 villagars utilizing 30
 
wells in the 30 villages located in.Douentza Crcle by 1983.
 

An increased quantity and accessibility of
 
water supplies will allow a decrease in the amount of time,
 
required by the villagers in seeking water and this gained
 
time may be diverted to more productive activities.
 

INTERMEDIATE GOALS 

.1) The year-round availability and, utilization
 
of an adequate supply of improved water supplies .in thirty
 
villages in Douentza Cercle by 1983.
 

2) The effective functioning of the villagers

trained well repair and maintenance teams in:thirlty..villages
 
in Douentza Cercle Sy 1983.
 

PROJECT ACTIVITY TARGETS.: 

FT 82 

") Construction of 15 wells by September1982,
Cercle.

in Douontza 

2) Training oz PU, vilagers in well repair

and maintenance from 15 villagersin Douentza Cercle, each
 
receiving four days of training by Septewbe 198,2..(120 total 
days).
 

FY' 83 

1) Construction of .15 additional Wells :bY 
September, 1983 in Douentza Cercle 

2) Training of 30 additional villagers in.well 
repair and maintenance from 15 villages in Douentza Cercle, 
each receiving four days of traininz by SeItember. 1984: 
(120 total days). 

3. PROJECT OVERVIEW 

Prolect Development 

During a fourteen month period in 1975-6 CARE 
assisted in the implementation of the USAID 'Food-For-Work' 
(FFW/LRDP) pilot project undertaken in Malis' Fifth, Sixth, 
and Seventh Regions. This was primarily a relief and rehabi­
litation effort in which $ 880,000 was disbursed on 62 
sub-project activities. / 

http:increa.se


The pilot project was followed by a proposed

'ivs year, 6' .6 millicn dollar Mali ural .orks',
nro'ect, ._ 
in which some 200 "economically viable development sub-projects" 
wore tu be i mplemented (C..RZ was not involved in this endeav&r).
The project commenced operations in late 1978 dnd was centered in 
two Sahel Cercles : Dcuentza and Gound.n.- The project was 
t orminhted in September, 1980. 

One o. the principle x-oriences gained from
 
the brief Mali Rural Works project was stated by USAID in its
 
December 1979, Annual Report, "The overwhelming majority of
 
the rural communities in the Cercle of Douentza and Goundam
 
need water for drinking and for their animals ... This is a
 
primary real and priority need and is a precondition for any

othe development work. "The report furthes states, "Water,
 
in te first concern of rural communities. Its availability is
 
a condition for security and stability above any other activity

in development. "The report concludes, "Bearing this in mend,
 
a project concerned with well digging and water development
 
would have been far more suitable and more welcome than a
 
project dominated by community organization.""
 

The germination of this present wells construction
 
proposal is the result of lessons learned from es.li Rural .orks".
 
.This wells project wouldsat least partially, alleviate the
 
water needs for the villagers in Douentza.
 

In December, 1980,. CARE-Mali personnel held a

series of meetings with UmAID representatives and undertook
 
several field trips to Douentza. During the research phase
 
intended project activities were explained to the local
 
government authorities, political party representatives

villagers, and Mopti Regional Governor. Jo-int CARE/GOM fiel2 
trips in Douentza resulted in the decision to focus well
 
construction activities in the three arrondissements of Central,
 
Bor6 and Boni.
 

C_,iRZ is considercd the appropriate implementing 
ag-ency for the wells project because of previous exposure and
 
field experience in wc.Ils projects and Dlso the emphasis

CA.RE places on self-help programming. The villagers who would
 
bc-eete-:3'e!Is would have an important role 
in the act'ual construction of the wells including the provision

of all locally available construction materials (Sand, rock and
 
gravel) and all non-skilled labor required in the construction
 
phase. The villagers would also be responsible for the mainte­
nance, deepering, and re:?air of the completed well site.
 

PROJZCT STRATEGIY : 

The proposed project would relate most effec­
tively to host government and major igternational agencies

objectives and priorities. The subject is water in regular, if
 
minimal, supply for rural Malians. This has been recognized by

the Government of Mal! as a top priority need.
 

The Governor of Mopti, Fifth Region :.as indicated
that the improvement of living standards among the rural poor

is a high priority alctivity. He has also identified water as 

among the most urgent areas in which increased availability is
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rural water systems, the necessary financial and administrative 
support is lacking. The Governor informed that Operation Puits 
had no wells scheduled to be constructed in Douentza in 1981. 

in relationship to other C:LRE prcjects in Mali,
th.a activity is cumulative from experience gained in previous
water projects undortakan and represont3 methodology and
techniques based upon experience g.ined in these water projects.
CARE is Currently implementing a two-year thirty wells project
partially financed by US-AID in the Ouelessebougou Arrondissemen 
Koulikoro Second Region. This activity was 
proceeded by a tw.elve
 
wells project in Sanankoroba, also in Koulikoro Region. In both
 
cases CARE's main counterpart has been the National Direction of

Social Affairs. In various community development projects
 
thoughout Mali, CqItE has gained additional experience by contrac.
 
ting wells construction with Operation Puits and also 
to local
 
well diggers on a private basis.
 

Among the CARE projects in Mali water systems

have represented and continue to represent a major''part.,o f
 
CARE's involvement in rural development.
 

PROJZCT IMPACT :
 

The impact of this project on the involved
 
communities appears self-evident. 4hen there is little or no
 
water available for any use without personal portage ffom
 
distances of sever.l kilometers (ofteh 5 to 10) for two or three
 
months per year there seems 
no need for additional explanations.
 

Otherwise however, the Douentza Commandant of
 
Cercle informed CARE personnel that the water problem is so
 
severe that in the dry season several villages are evacuated
 
due to lack of water.
 

All constructed wells will utilize improved

traditonal techniques where possible. Every attempt will be
 
made to improve upon existing traditional means of problem

solving at the village level as it pertains to water and its
 
use. 
Villagers will be trained in the proper techniques required

to deepen a well; this knowledge can be replicated for family

wells that dry up because of insufficient depth.
 

The reduction of time spent by women and children
 
in the search for and transport of water should have beneficial
 
effects on agricultural production and other facits of village
 
life.
 

Project Continuity:
 

It is official Malian government policy that the
 
repair and maintenance cf village water supply systems are 
the
 
resnonsibility of the villagers. Thus, the well systems once
 
com leted become the property of the village. The period of
 
tec nical and finaacial support for the project is limited to the
 
duration of the prcject. Local takeover would occur as each site
 
is completed..
 



ianti4cipated 'that teargetb

w1.l oontinue-certain, project-"acti,0vities thiEda~lv,&1s, most
 

)t 	 ficiarieas 
importantly the annual: dcepening and n oc
 
wells.
 

Proiect Pctenti-l
 

Greater utilization of the privn.te sectcr.-and
 
emphasis placed on participating the villagers t~emsel'ves both
 
in constructing and financing the wells could result in a less
 
costly approach to rural village wells construction. The

potential of this approach might have far reaching effucts. It
 
is known that Operation Puits is actively interested in
 
reducing their reliance on external financing and the one
 
viable option is turning to the villagers for greater input

of recources. Recently, there has been more awareness among

Malian agencies of the development vaise of self-help activities
 
with greater emphasis on village based training programs.
 

'Project Constraints :
 

Although CARE has met with enthusiasm and
 
cooperation in present water improvement activities on all
 
levels-national, regional and village, the main constraint in

undertaking development projects in Mali remains unreliable
 
management#, especially regarding organization and the delivery

schedules of materials necessary to do the work. There are
 
delays te be expected in the-shipment of imported materials and
 
equipment. Most especially, the cement required for projects

miust be imported from Ivory Coast, Togo or Upper Volta and this
 
usually ?oses problems. However, assurances have been made
 
by local Douentza administrative authorities that the cement
 
required for this project may be purchased in Douentza through

the local SOMIEX office.
 

UnDredictable and difficult climatic conditions
 
-
 constraints that may,slow, project implemontation.
 

The contracting of qualified well diggers would
 
be crucial to the projects success, .and CARE's ability to
 
provide supervisory quality control is of the utmost importance.

In this regards CARE has contacted several highly-qualified?

'well diggers in Douentza and the situation appears positives
 

4. 	 PROJECT IMPLEMENTATION 
Pre-Implementation Conditions 

Basic terms for implementation would e based
 
on current, recognized effective methodology and techni4ques­
employed by C.ARE/M.,LI.
 

)uring the period January, 1981, through day, 1981,

the following pre-project preparation'acltivi.ieshave taken
 
plae, :shae 

Initi%. and folloW Up ntacts Were establishe
with Douentza Cercle authorities and Mopti
 
Region Governor.
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June 23, 1981 

To: AFR/EA 

Ftom: USAID/BAMAKO, Design and Evaluation Office 

Subject: Addendum to Attached CARE Wells Proposal Memo 

In response to the informal Mission review.( eld on June 5 and described 
on the attached memo, CARE subsequently unthook a revision of their pro­
posed budget (issue 1) and a field trip to determine an appropriate mon­
etary contribution froa villagers (issue 2) for the construction of their
 
wells. As for issue 1, the budget has been cut to $ 410,000 from $ 496,000. 
As a result of the field trip, CARE determined that it was unfeasible to 
demand a fixed up-front contribution from most of the villagers from this 
particular region of Mali, and to do so would seriously impede the accomp­
lishment of project goals, They (CARE) however accepted in principle AID's 
concern that a sound wells development strategy entails villager contribu­
tion (other than l&bor) and that prior to construction of the wells, monetary 
contributions will be solicited, albeit not in fixed amounts, each village 
according to its means. 

1f;
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DOUENTZ 30 W L.S _ AID/OPG
 

Temporar. list ±' 30 Well Sites Douentza Cerclet:
 
Arrondissements of: Central, Bonio Bore
 
(Final Site Selections to be deter'mined upoa
project appr~oval).
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Examination of the Nature, Scope
 

and Magnitude of Environmental Iwacts
 

i. Project Descri-ption
 

CARE will construct, thirtyi.,8 meter diameter 

hand.-dug wells in thi,.Centralq, Bore'Iand Bon6 ArrondisseMentSL 

of Douentza 'Caola Hopti Region.:of Malij over a two, year 

period. Zach well will contain a drinking trough for livestocOk.
 

The ultimate beneficiaries of this self-help project 
L
 

willI be the inhabi.tants of thirty villages. They will supply
 

locally available materials and non skilled labor, provide
 

candidates for maintenance training and, contribute money for
 

payment to theirown laborers." 

CARS will be the overall implementing agency$
 

managizg and supervising the project in cooperation with the 

Governor of opti Region and the Ministry of the Interior. 

CARE will organize six well constriction teams and procure 

materials and. equipment. A seriesof well maintenauce and 

repair seminars will also be organized and implemented at each 

village by CARE. CARE's inter~entioa is requested by the 

Governor because villages neither have an adequate and sanitary
 

year-round supply of water nor the technical expertise and
 

Villagers have constructed
materials to construct wells. 


"family wells" in attempts to meet the demand for adequate
 

water; however, faulty design and the absence of reinforced
 

concrete lining have caused periodic cave-ins. Consequently
 
well depth within the aquifer is not sufficient to provide 
....
 

water during the dr season. The absence of concrete aprons
 

cause contamination of water
and viable filters cau and do 


as well as serious soil erosion.
 

CAREJ with village support, will improve on Well
 

digging methods presently employed by the villagers. The wells
 

will be constructed by.hand utilizing the "dig a meter, 
pour
 

us ed .to assure
us b 

asr


meter" technology. A ci mpreesor pump will be 


A.v4-I * anmroximotelY 4 to 5 meters below the static 



water leve or more, depending umon ,variation of th-e wato 
table, during the dry season.e 

• ach well:will be lined throughout ith'e digging wit h
 
reinforced concrete, and fitted with a concrete 
 aporonx to
 
prevent contamination and erosion. All wells 
will be capped
 
with a concrete ,;over with adequate provision for cleaning
 
and repairing through a manhole. Villagers will work along side
 
experienced well digging teams learnin, simple well digging 
techniques. These can conceivably be replicated to 
improve
 
hygiene at other,village wells.
 

A. Land Use
 

1. Changing the character of the land through : 

a. Increksing the pooulation of the people or animals 

The probability )f increasing the population of peop: 
or animals is low as the majority'of the population of the 
project area is sedentary. The animal population would probably
 
not appreciably increase as 
the majority of the population are
 
traditionally farmers and not herders or 
nomadse The final goal
 
of this project is the improved health status of the beneficiary

population by providing a cleaner w;ater supply and the knowledge 

of inproved hygienic pratice. It can be reasoned therefore that 
if the final goal is reached, it will have a salutory effect on 
the villagers and could directly improve health while indirectly 
increasing their capability for cultivation and increased 
,production.Also since there is an expected increase in the 
water supply in the participating villages, or at least an 
adequate supply during the dry season when other village wells 
dry up, those who traditionally spend up to one day in the 
search for water can use this extra time for other, more produc­
tive endeavors.
 

Impact rating - N-L (positive) 

b. Extracting natural resources : 

The extraction of water from an additional village 
 " 
well will not anreciahTv 1nm,, ,. m.,,­,- _,*, 



eseial ruei the area where the, proj ect is 'situated as 
the aqui IferIs,are Iadequately recharged b y precipitation during, 
.the rainy season. 

lmpa-t raiting N1 

c. Land clearing Negligible Il'ndeclearing will b:e
 
cazried.-outs.
 

Impact rating- N
 

d.Changiniz the soil character: 

Impiac t 'rating -N
 

B. 	 Water Quality 

1. 	 Physical state of the water : 

The physical state, of. the 'war will be lae ea 

of 	the increased depth of the well' in comparison With family, 

wells.
 

-e, yhemical and biological.states 4f water: 

No 	pollutants are contemplated on this project.:,The 
state of water in the aquifer will be unchanged. Drinking water
 
quality will be i~pproved.'.Partially the' taste will be saline 
because of the use ,of concrete; however, this condition is normal 
and it ishould pass ,within '6 'months. 

Impact rating.. N 

3. 	 Ecological balance v 

No 	 impacts can hA for~~~i 

,Impact rating - N 

C. 	 Atmos-oheric* 



P 

NO' use of" sprayed pesticide sr hrbici'des ox any,
 
other,addi-tives is contemplated,in this,D.o1et.
 

Impact rating
 

~.Air -oollutjon
 

No air ,Pollution is foreseen 
 in this project. 

Impact rating -N 

3'0 Noise pollution : 

No noise pollution is foreseen.in this project. 

Impact rating - N 

D9 Natural Resourcs 

I. Diversion or increased use of water : 

There is no diversion, storage or increased use
 
of water contemplated in this project. Note : the slightly
 
increased use of water during the dry 
season is negligible in
 
environmental terms.
 

Impact rating- N
 

2. Irreversible or inefficient commitments :
 

No alternative development use is foreseen' for this
 

'Impact rating NN
 

P. Cultural
 

le AlteringPhsical symbols :
 

No impact 

Impacz rating - N 

2. Dilution of cultural traditi..s :
 

This project will introduce no 
new Or alien idea
 



-6­

into the project area. The project 'ill improve upon alr.eady
 
exis ting cultural forms such as 13anitary CoMm, ittees, etc. 

Impact rating - N 

.. Socio-.conomic 

1. Changes in eCcoLw.~VWW6WU0V rwuyujU~rZ­

Employment/economic patterns should be improved
 

slightly (See A.l.a)
 

Impact rating T L (positive) 

2. Changes in Pomulation 

This project will increase the effect~iveness of
 
certain organized village groups 
as to how they impact ori vill.age, 
related problems. This could weaken the traditional aut-hority 
of the family heads, depending upon the present degree and 
effectiveness of the village groups. However, as stated above, ever 
at-tempt will be made to improve upon existing traditional,means
 

of problem solving at 
the village level as it pertains to' water 

and its use. 

Impact rating- L (positive)
 

5,. Changes in cultural vatterns : 

One of the indirect results of this project will 
be a reduction in the amount of time spent by women and: young 
children in the search and transport of water. As stated 
previously, this could have a beneficial effect on overall food 
production in the village as this time saved could be used in 
other productive endeavors such as gardening, especially during 
the dry season. 

Impawt rating - L (positive) 

G. Health
 

1. Changing the environment" 

None
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- Representatives from CA.RE, Douentza 
Commandnt, political party Deputies and 
Mali Rural Travaux personnel uandertake 
extensive site visitation viewing thirty
villz.ges in Central, Bor6 nd B-ni .'rron­
dissem:ents where hydraul:gical conditions 
are s:udied and ccnditi ns of vill.gor
pirticipation explainc.d to popu!,-tion. 

- Final project proposal completed and 
subitted to USAID representatives in"
 
Mali for review. 

Implementation Plan and Schedule : 

August 1981 .- USAID and CARE World Headquarters should 
approve project activity.
 

- Project agreement should be signed between 
CARE and Ministry of the Interior via Mopti 
Region Governors' office. 

- As overall project coordinator, CARE would 
designate a representative to oversee all 
project activities and to coordinate them 
at national, governorate, cercle and village 
levels. 

- Immediately upon notification of project 
approval from USAID;, CARE would require a 
sizable financial advance in order to 
begin

purchasing construction materials, compressor

and, pumps, from USA and the local purchase
 
of project vehicles.
 

CARE representatives in conjunction with
 
Douentza cercle authorities finalize selection
 
of first years fifteen well sites. 

Baseline data studies initiated by CARE in 
fifteen villagers for indicators measurement 
of projects goals. 

'September', 1981 - Project headquarters located in Douentza and 
Project Supervisor installed.
 

Village agreements signed for' fifteen well 
sites. 

a:1981October, Six contracted well digging teams commence 
construction at five well sites. Each team to 
complete one well in three months time
 
(Fifteen wells are scheduled to be completed 
by July, 1982).
 

CARE personnel initiate villager training in 
well rlap.ir and maintenanoce at five villages. 



'January, 1982 - Compressor, pumps, and jackhammers received
 
from USA and put into. oper-tion.
 

- Hnpti Re'i'rnl authorities assign personnel 
to be tr.%ied in compressor/pu 7.c~er.tions 
for ond-of-project takeover of equipment. 

June, 19821 	 Fifteen wells coroleted and turned over to
 
viillages.
 

..
Villager training sessions complete for 
fifteen villages and evaluated by CARE 

J ULY, 19'8 ' ;  CARE personnel should initiate post-project
 
data collection concerning first yuarls,
 
indicators for project goals. 

First year's construction methodology should 
be reviewed and any modifications or 
changes effected if required. 

End of Project fear One.
 

September, 192 	 of second year's fifteen villages
-Selection 


initiated.
 

-Project construction materials should be
 
purchased by C;LRE and transported to sites.
 

Oct-ober, 1982 -	 Six well diggings teams commence well 
construction activities. 

- Training sessions begin in village well 
repair/maintenance. 

- Baseline data should be collected on second 
years villages by CARE representatives. 

is 

July I - Fifteen wells completed and turned 'ver to 
villages. 

- Training sessions comploted for fi'fteen­
villages.
 

August, 1983 M CARE personnel oawa 	 tol 
project year data collection for indicators
 
relating to project goals.
 

September, 1983 -	 Prepare final reports and evaluations by 

CA.ME
 

-End of Project Year Two.
 

I I o0CMIxCefl 
TECHNICAL CONSIDER .TIONS 

Groundwater walls fail for several reasons. In 
areas with low annual rainfall and long dry seasons in areas, 
covered by lat erite crust or decomposed granite it would seem 



9
 

clearly a prerequisite to investigate the area for sites where
 
the soil is capable of storing large quantities of water. Yet
 
this i. rarely done and is a main cause of well failure.
 

The location of the well 'si.ke is traditionally
undertaken by water diviners. MIodern site selection is done
 
rationally by following one of two methods : 
 1) Soil resistivity
 
measures; 2) Investigative drilling. However, as resistivity

and other measures are liable to misinterpretation, the best 
results are produced by drilling investigative bore holes at ­
prospective sites to know for certain the nature of subsurface.the 
Prospective sites 
are chosen after the following observations :
 
1) Productivity of-traditional wells in the arera; 2) the nature
 
of surface soils. and rocks; 3) the topography; 4) the flora.
 

.There are two principle ways to construct dug
 
water wells. One construction method is called the 'dig a meter­
pour a meter' method. In this technique the casing is constructed
 
as 'ellis aug, from top to bottom. In the other method
 

oceeds from bottom to top by use of pre-fabricated 
cement casings. This method insures the presenoe of water and
 
indicates the depths and nature of the water table before
 
construction begins. 

The 'dig a meter -'pour a meter' is the preferred
method of well construction. This technique uses an internal mold, 
the dug external mold being the well's earth wall. This method 
is-edvantageous because the column is monolthic and the adherence 
between concrete and ground is superior to that of prefabricated
pipes which do not adhere to the ground resulting in the need for 
concrete flanges spaced arbitrarily along the column. This wells 
project, -.fter careful consideration of all factors, would 
normally utilize the 
'dig a meter-pour a meter' construction
 
technique. Flexibility may be required however and perhaps in
 
some cases the use of p refabricated casings might be employed.

For example, this might be done where finding the aquifer is much
 
in question, to save possible waste of cement, reinforcing rod,
 
and labor costs.
 

This wells project would construct wells with a
 
1.40 meter diameter. The output capacity of wells depends on
 
diameter, permeability of the aquifer, and height of drawdown.
 
The importance of diameter is outweighed by the importance of
 
drawdown height. Experience has shown that the ideal inner
 
diameter is 1.40 meters which is the standard in most parts of 
Europe and America. A 1.40 diameter well yields l,540 liters of 
water per meter of depth.. 

CARE's ability to effeciently integrate technical 
components is critical for successful implementation . CARE will 
selectthbrty villages among the three Douentza arrondissements 
grouped closely together to enable the five well digging teams 
to more easily coordinate their activities. CARE's organization
of the villagers for material and labor will take such technical 
and logistical coordination into account to insure continuing
work during the construction period. '4) 



In conclusion, there are no technical aspects of this'
 
project that require special consideration that are beyond the
 
competence of locally qualified well diggers. A blueprint is
 
attached to this proposal showing a standard CARE well design. 


Procurement Requirements : 

A detailed project budget is found attached to this
 
proposal. Following is a list of the general types of major equipment
 
and materials needed to be procured for the project.
 

. ..... I If!elivery Schedule
 

Description of, Total Estl Tost. !ugges- y
 

items Requested for 1
q uantity Total !ted89
 

Purchase ' required !cost in 1Purch as e 1 9 
U.S. $ Locale 

I " - +:". ' ':':. ' - I • I ' I 

I Toyota 5 toa:Dump Truck' 1 1 27,312 1 MALI ! AUU. I 

I Toyota.Land-Cruiser II I I I I 
IPick-upi.CCARE purchaseI 1 1 1 A''I~ 1,2 29,297, UG. 

USA 1JAN.Compressor 


I Sump Pumps 1 2 1 2,j88 "' -1 I JAN. 
III ... • :3 "...i: l 

I Jack Hapmer I 1 1 1,1 I! 1 JAN. 

ISEPTI SEP
"
 I teIars) 31, 1 1 ,50 -I 50% 

ImarCementoushnoso ols 1I 9 :-++1I+:+'+98,029 1 ' I SP |I t-+ it
| 


-
I8 12 1 +n . ... I
 

L (meters) 58 8301 1771 I i 1 I 
) 0 0  

'(m7eter3
Wood 1I aForm 14.2928 1 5 

l (mRope (meters) I5 2,4o. I I, 1 
I San (M )5 1 2,70 1 it 11 

I FaomnWood( eel ,8 I ,0, 

. 
 2,40
I Fuel (liters) 39,640 29, 1 " "
 

1 Repairsfor Project
 
I Vehicles)4135288 ... 1 r " I "
 

SMainenance for Pro-I 
I Ject Vehicles,,' 8 t.P2 r 1' t 



Personnel Reauirements : 

The folow'6a,1iuv vae j1ncernaciona± 
personnel requirements for project implementation. All 
personnel ind DercentIage cost 
for a total project period of 

distribution 
two, ye.ars. 

would be reaui rec 

Percentage Cost Distribution 

and Time to be Spent toward 

L_____e_. this Project 

1. Country Director (3) +3% 

2. +International Staff member, (1' ;0% 

5. PROJECT EVALUATION : 

A. FINAL GOAL 

To increase thewat.er-quantity, dependability

and +accessibilityby 50% for 15,000 villagers utilizing
30 wells in 30 villages located in Douentza Cercle by 1983. 

'An Cncreased quantity and accessibility of
 
water supplies would allow a decrease in the amount of time
 
required by the villagers in seeking water and this gained

time may be diverted to other more 
productive activities.
 

Indicators :
 

a)- A reduction from 20% to 10% in the amount of time 
daily required by the villagers in .transportingwater upon
the completion of the project. 

b) An increase from 10 liters to 20 liters of water per
person daily upon the completion of the nroiedct* 

Means of verification : 

Indicators a ana o wii± be measured by rando
sample surveys of selected village families conducted throu
 
pre-and-post project surveys under CARE supervision.
 

B. INTERMEDIATE GOALS
 

1) The-year-round availability and utilization 
of an adequate supply of improved water supplies in thirty
villages in Douentza Cercle by 1983.
 

Indicators : 

a) Each of the.30 completed:wells produces

10,000 liters of water per da7 
on an annual basis at the
 
conclusion of the project. 

b) Each of the 30 .ompleted wells operates+at
capacity 365 days a year upon completion of the project. 

IC,.
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Me'ans o f verifications 

Indicators a and b, will be measurod by
pre-and-post project surveys 
on randomly selected well sites
 
and village 
fam.ilies conducted by CARE personnel. 

2) The effective functioning of the village

trained well repair and maintenance teams 4n thirty villages "
 

Douentza Cercle by 1983.
 

Indicators
 
a) Each of the.completed 30' well sites is
 

deepend and cleaned by. the "villagers 'the, Year followinz 'the
 
well ' site completion.
 

b) None the '30 etedof 	 'ompl ell sites remain,
dry or caved in upon thei-r comletion-for, a'Deriodt 1onoer 
than two weeks.
 

Tc) 75% of the 60 trained'villagers from the 30

Douentza Cercle villages remain in 
 their villages and continue
 
to maintain and repair the well sites after the completion of
 
the project.
 

Means of Verification : 

Indicators a, b and a will be mesured by CARE 
personnel conducting periodic follow-up site visits to the 
completed well sites. 

6. BUDGET : 
The funds which would be granted to %cu oy

USAID would be used to finance the following cost elements, 
( 'a detailed project budget is attached to this proposal) : 

Total Obligated Aiount from Date of
 

Grant to 24 months thereafter
 

'ost Elements 	 Equivalent in US $ 
of Loc,l Currency Costs 

I. Materials and Equipment 	 176,340
 

.	 Personnel and Operations 140,286 

.	 CARE-Mali - Partial cost 
of administrative expenses 65,000 

.	 CARE - New York 
Overhead (7,42%: 
 28,317 

TOT&%1.... $409,943 

U, 

@ "*) 	 -, 



CA.2 should not exceed the totl amount of the
 
budget. How.,ev 1er, adjus",tmen-its amo.ng the, line itelms s hould 'be
 

,
limi.od to 20% f1luc tuati-o n.
 

CARE would submit o , aocumonaton
 
for expenditures of local currency based on the budget in tle
 
grant proposal. Reimbursement for local currency costs, should
 
be paid to the CARE/M^LI local bank account.
 

CARE would be obliged to request an advance
 
payment of approximately $60,000 in order to initiate purchase

of project equipment. Thereafter, CARE would subait monthly or
 
quarterly reimbursement requests to USAID. Luch invoices would
 
itemize costs incurred during the current billing period based
 
on the project budget and include receipt documentation for all
 
costs exceeding $500. The final reimbursement payment under this
 
grant would account for the total amount of the outstanding

advance payment. The CARE overhead rate will be paid in local
 
currency two times; at the end of the first year and at the 
end
 
of the seocad year of the project.
 

Title to all commodities purchased by USaID funds
 
under this Grant would be vested to CARE and subsequantly
 
(at end of project) be turned over to the Ministry of the
 
Interior via Mopti Region Governors' office. Should CARE and
 
Ministry of the Interior agree to undertake a subsequant wells
 
p~oject title to the involved commodities would remain with
 
CARE for the subsequent project also.
 

Reporting : 

CARE will submit trimesterly (every four months)
 
progress reports to USAID. These reports would address progress

of the stated objectives including planning, implementation
 
and evaluation componants.
 

"*. •. 
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7. 	PROJECT FUNDING : 

FINANCiL- PLAN- OPG PROPOS.,L 

'in U.S. 0) 

I. REmM .,.D INPUTS 	 Firm Z,'roj ected Total 
.1st Year and Year 
(FY 82) ('Y 83) 

A. 	In Kind Contributions 

1. 	Villagers Labor and.
 
Materials - 26,908 26,908. 53,816 

2, GRM Equipment -799 9,799 

~O~i.S3,77 a~98' 63,_615 

B. 	Materials and Equipment
 

1. 	U.S. Purchases - 19,805 - 19,805
2. 	In Country Purchaaes - 132,994 52,838 185,832 
J. 	Third Country Purchases-- -


TOTALS 152,799 52,538 ao5,637
 

C. 	Personnel and Operatione
 

1. 	Int'l. Personnel - 44,408 44,408 88,816 
2. National--Personnel - 66,270. 66,270 132,540 
3- Int'l. Travel - 5,623' 5,623 11,246 
4. 	In Counti'y Travel - 14,68o 14,680 29,360 
5. Offic-e Costs inclu. 

Equipment + Maintenance - 25,530 23,530 49,060 
6. 	Vehicle Maintenance and 

Repair - 46,o4o 45,440 91,480 
7. 	Other Support Costs - 6,584 4,498 i1,082 

TOTA'LS 209,135 2o4,449 413 584
 

D. 	Training Costs
 

1. Training Costs In 	Country - ­
2. 	Training Costs 3rd Countries - . 
3. Training Materials inclu. 

curriculum development - - . 
4. Tuition and Other 	Fees - - --

TOTALS -	 . 

Grand Total
 

Exclusive f Overhead 	 398,641 284095 682,836
 



FINANCIAL PLAN OPG PROPOSALS (Continued)' 

Z. 	Summary of Funds 


1. 	Materials and Equipment ­
2. 	Personnel and Operations ­

3. CARE-Mali - Partial Cost 
of admin. expenses ­

4. 	CARE - New York
 
Overhead (7,42%) 


TOTALS 


II.SummarZ of CARE - Managed,
 

Input bources
 

A. 	CARE - Generated
 

1. General Public, principally.
 
from North America and Europe-


2. 	Host Government 


3- Other Donor Gov't,
 
Agencies
 

4. Private and U.N.
 
Agencies
 

5. 	 Village Labor and 
Materials 

TOTLS 


B. 	AID/OPG 


C. Other Inputs Managed
 
but not generated by
 
CME
 

III. 	Non-CARE
 
Managed In -its
 

! 	RE.-CAP ! CARE ! US4ID 


FY 	82 ! 133,446 242,647 


FY 	83 104,149 ! 167,296
T I 	 I 4 ' 


! 	TOTALS !, 237,595 1 409,943 


In 	 I 


Firm 

1st! Yeaz
(FY 82Y 


123,502

72,486 


32,500 


14,159 


242,647 


:,133,446 


9,799-

26,908 


170, 153 


242, 647 


I 'GRM 


! 9t799 


! -0-
1 9 


1 9,799 


11i 


Projected Total
 
2nd Year
(FY 83) 	 ,_
 

52,838 1'76,340

67,800 140,286
 

32,500 65,000
 

14.,15 28,317
 

167,296 409,943
 

10i,140 237,595
 

9,799 

26,9o8 53,816
 

131,057 301,210
 

167,296 409,943
 

I VILL-tGES TOTALS
 

26,908 ! 412,800
 

26,908 298,353
1
 

1 53,816 1 711,153
 

n
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ANNEX 

VJLJ OF IN.._KINtD IN-,pUTS 

SNAG.DINPUTS T IY.--

FY82 
Villag.e Communitcies 
-Sand (915 M3) 3,16 
-Gravel (1,245 .3). 81086 

-Rock (600 M3) 4,200 
-Non-Skilled Laborers 
(13 500 man/days) .1,5o6.- M"I 

TOT S 26908:.. -- 6, o85 

3 .Y 

. 
3,16,
886 

t 20 

11506I 

6,98' 

oo 

TOTAL 

6
132 

,o 

2323 ,o12 
,3.8 16 

2) GRM - IN-KIND 

Equipment 
i compressor, i arc-welder,

1 generator., 3 well molds,jack hammer) 9.,799, iO- 9 ,799 

. j .. / 



ANNEX 

,,BREAKDOW4N OF CAPE-1..ALI 

PARTIAL COSTS OF 
ADMINISTRATION EXPENSES 

( in U.S. S ) 

NO ACCOUNT TITLES, 

__ 

1 1 International Personnel 

2. 1National Personnel 

3- 1 International Travel 

4. 1 In - Country Travel 

FY 82 

AD CR 
*I- + I 

I 10,539 I 33,869 

I- 5,865r 1 18,765 

A 1,337 1 4,279 

I, 3,496. 11,184 

; 

:: 

:: 

:: 

. ,Y83 

'I'D 
.... 

101539 

1:5,865 

1,337 

3,496 

CARE 

33,869 

10,765 

4,'279 

iii84 

"I - + I +' "I + 
6 @+:: 

7-
I Rpai, 

1 Other Support Costsincluding I 
',72 

I 
15138 4!lg+621 15,23-8 

,34 

SUB-TOTALS :3fO 

GRhND TOTALS and 

!ot~ 
" 

2,500'!10:914, 

136,64?$ 

I~ , O 

3 

136,6 
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Haterials Quantity Evaluation 

for a 25 meters deep well 0 2.00 ext. 1.80 int.
 
with 6 meters high capturing column
 

I Ceent I 
 Iron RodW ie .IB . ih.nnel 
 pe Oil, and
....
It. ACT]VITY I 1 0 6 1 121 i re ltIIioees .Pa pipe 1t . d e

Isacks IKmeter lmeterolmet 
 itemsi lteml I. -ie r. t e l- ,i.- - . . ' 

1 I:i taeto 0 mi 80 I800I ­s I 630 I20 I I I 
 I I 2020
2 I r. I I I 
 I .. -...... 
I 20 I I I t I l 
 I


I- I -i t3 GnIturing ColumnI 20 "------------------I I 130 5 1 I 15 I I I I 660 I I 66 I 
;TCulttin; IoeLiae ­ 10 -O1 ___....] 5 t
.4 .-1rFilter . t....6a0 1 -g a:/.­a- -"-aI 1 

4 48I 1 1 1 1 
. III aI 10 1­a..l l 
 -36 . l ." - ,
I -l-i++ - -- I -

I.
l-- I I I .l.-t l-l-i-.....,..
 

S Rim andri Apron 
 1 10 1 I " I .1;I I I I I I .5 I 2 2 I 2 0 
7 C:tn"tl, r ugh, 15 1 60 1 I : 18 .IO 4Io I. 11 .1 .P"]t-o-- I ' ' IfoI I lI I . I I 


Bnrin 18 
 . 65 . I : "4. :1 -I. 

•- 8 12-I.llITop . I a "I . 36 I .1 

10 T11
-<10 TOT.L 12 1:796I 175I1,153:I.: +12": 1 796 1"Iz8 1 5 1. 2 1 18a :15 II " iP>:.: i"S:. 1 40 1' 3a.a 118 a.:- 1,6a 10f" II !O aI": 6 a 60"130.5 .5 1-20I: 41.5 1 20 
_' Ii_a a- +I I + :+ ; , .I +, .. I : . ' '+' ­a-a " 
 , a+
+I .I, ...-*:i -a 




Imparct rating N 
2 IM i m i natin an eementof 'osystm 

Impac t- r Inget iN 

3.General
 

This project -was conceived with, the intent o f
 
improving the quality and quantity of drinking water available
 
to the village population.:Village well maintenance Committees
 
will be formed and trained to better impact on problems relating 
to water and its use. However this is not an entirely new, 

- concept to the villagers as each village has some type of f6rmal 

group such as Youth groups, Women groups,.etc., to deal:with 

related problems and activities. This project will expand on this 

concept traditionally accepted by the villagers. 

All the wells that will be constructed with improved 
traditional techniques where possible, and villagers will learn 
to use and maintain the well; 

However, this is a concept already applicable at the 

village level, in a basic way. Therefor e a positive eneral health 

impact can be identified. 

'
Impact rating - L-X (positive) 

II.. CRECOMMENDATION FOR ENVIRONMENTAL ACTION 

The preceding discussion has indicated that the effects of
 

the, project on the natural environment are expected to be small
 
and on 
 the balance positive. No potential neiative effects are
 

foreseen which would not be reversible.
 

Consequently, a negative det erminat'ion is re*commended.
 



ARRONDISD-=tT C~iTRAL DE DOUTZA 

LISTE DZ.3 VflIUGES CHOISIS 

N* -11 Noss des T±11adges I INorbze d~e puits 

1 

2 

14' 

DOUEMqZA 

1DALA 
HAN 

1TABkAL*I' 

VflIE I3 

V 

6 1 DIM~AI 

GOUZ 

I 

19~ KOUSELKOUDUm 

I I 
10 IARMA KESEL,,
I1 11 DOM 

IOOO 

.1TA 15 



ARRONDISSM2741T DE 

LISTE DES VLLAGES 

I I 
I NO I Noms des Villages 

I
 
I I 
I "I I ),I 

1I BOREI I 
1 2 1 HORORO 

I 
II I 

4 
1 

1II I 

DOU1 
DOMIBAIUI
DOU BAi 

I 5 I DOU 
I I 

1 6I 1I rINrTAM 

1I 7 11 FALEMOUGOU 

1 81 MIGOII
II 1I1 T 
I". 
1 1. 'TOA:......S 
! ,1 

BORE
 

CHOISIS 

I 
I Nombre de pulis 

I 
I 

I 

2 
2 

, 

II 1 
I 
I 

I 

I 
:: 

I .1 
!! 
I 

I1 I 'I 

II :I 

1 
1' 

I 
9 

1 
I1 
I 



ARROiDISS ENT DE BONI
 

LISTE DES VILLAGES CHOISIS
 

I I!! 

I 

I 
I 

I 

NO 
4', 

I 
1 
I 
I 
I 

Noms 

L 

des Villages I 

I 
I 

Nombre de puits I 
I" 
I 
!I 
I 

I !2 
1 
1' 3 

14 
I 
1 5.! 

II 
I 
I 

I 
I 

NO0KiAA! 

0UR0 NGUROU 

BEBI 

LORO 

I 
I 
I. 

I 

I. 

I 
, 
'1. 

'I 

" 

~ 

I 
I­
1 

' 
I 
I 

! 
I 
1 

" 
,, 

I 
I 

I 
TOTAL ........... 

I 
! 

I 
! 

6 

I 
I 

I 
I 



ARRONDISSMET CENTRAL DE DOVENTZA 

LI1T.E DtS VILLAGES CHOISIS 

IN* 

I 1 

1 

I 

3 

Noua des Vi-1agea 

VIL 

I Nombre 

3OMZ 

1MA 

do puib. 

14 

151 

1 

81 

!T .L 

KORSLN'3 

1DIONLI'. 

3 

3 

1.VIS 

'1 

t 

'7 

3A 

1A 

D0 ."o m 0 a 

33 

01 

1 3M 



ARRONDI3SS1END D.E BORE 

LISTE DES VILLAGES CHO ISIS 

I ri Noms desVi11ages INouibze do 'ut 

II 
I12 

31 

4 

15 

I 

1 

'1 

1 

BOB 

HORORC 

DOU1MAE1. 

DOUM1BA.RA 

KIROU 

21 

II 

't 

7 

8 

I 

1 

FALE=OUGOU 

KERfl!GO I: 

I 

1 

TOTAL :.....'..S 



ARRONDISSEMENT DE BONI 

LISTE DES VILLAGES CHOISIS 

I N I Noms 
! 

des Villages 
sobe opI~ 

SI 
I 

1 

II 
I
I BONI I -I: 

I 

I12 U1 NOL&&&IA. I+ 

1 3I 
! 4. 

. 

11I 
I 
1 

OUONXGU 
E I 

II 
I
I 

A 
1 

I 
1:I 

1 5 
I 

! 
I 

LORO 
TO 

r I 

I I -.,I., . . - . 



*-47 ARE 
• L Cabler:. CARESAHI 

";DOUMrT3A30 WL, - AID/OPG 

Temporary l lst of 30 Well Sites Douentza Cercle: 
Arondissements of: Central, Boni, Bre 

(Final Site Selections to be determined upoa"
project approval). 



ABRONDISS EtT CENTRAL DE DOUENTZJ. 

LISTE DES VILLAGES CHOISIS 

N I Nos des Villages I Nombz'e d. puits 

II I DOETZA VILLE1 
I I I 

DALA 'I!...; 
4.~ TANAL I 

!6 !D1014.GOUI 
,:1 

S81 10 HASS A M1A IA... 1 :: 

9 KOUAL KO IA I 

...... .. I '1+: 
1116 I RODOUDIONL :IIM ;-
1 I ' 

1 1AII 115 



ARRONDISSEiNT DE BORI
 

LISTE DES VILLAGES CHOISi±
 

I[ N' Z Noms des Villages I. Nombre de puits I 

! 
I! 

I 

I 

1 

! 
. I 
II 

3 1 

44 I 

5:: I 

661*I 

7' 1 

8 1 

BORE 

HORORO 

DOUI!A 

DOUI'BARA 

KIROU 

N=1IAA 

FALD2BOUGOU 

I 
! 

I . 

.
I 

1 

I 

I 

2 

I 

I 

. 

I 

I 

I 

:I 
1 

,I 

I 

I 
I L 

1 

II: 

tIT :GO o I!o 

t ! +I +Y+ ' 



ARRONDIZSMET DE BONI
 

LISTE DES VILLAGES CHOISIS
 

I NO I Noms des Villages ~ I Noimbre de"' puits I 

I 

1 

I 

BN 

1 BONI 

I 

I. 

!IO 

I. 
II 

.I 

f 2 

I 

I+ 

5 
I 

I 
"l3LOROI 

TO1 1 

I 
1 
I+i 

I 
I 

TOTAL *.... . .. I 
+ J I 

.6 
...I+ 

1 


