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FROM: mfm.)u]rh

SUBJECT: Benin Rural Water Supply Project (680-0201)

I. Problem: Your authorization is needed for a life of project grant «f Six
Million Seven Hundred and Seven Thousand Dollars ($6,707,000) from Sectiom 104
of the Foreign Assistance Act of 1961, as amended, Population and Health Program
(HE), to the Govermment of the Popular Republic of Benin (GPRB) for the subject
project. The planned obligatiom for FY 80 is Two Millionm Dollars ($2,000,000).

II. Discussion:

A. Project Lescription

This project consists of activities that have besn designed under
the two uajor componants, Water Rescurce Development and a Village Health
and Sanitation Program. The project area covers the Atacora and Borgou
provinces in northern Benin. Under the componeit Water Resource Development,
the GPRB's Ministry of Hydraulics will exploit and distribute water from 7
springs and drill, construct and commence to operate 225 wells, each equipped
with a hand-operated Moyno pump. In support of the activities initisted undar
the component Village Health and Sanitation Program, project ocutputs will
help iaprove and expand existing instruction in personal hygiens, the pre—
vention of water-related diseases, and proper excreta disposal. Approxi-
mately 60 latrines will be constructed near public schools, medical facilities,
and in several compounds, where they will serve as demonstration models
for further replication elsewhere in the villages.

All the activities organized and supported under this project will
be coordinated and izplemented concomitantly at the village, regional,
and national levels. Both components will be supported by a village operation
maintensnce -enter. The project will strengthen the GPRB's institutional
abilities to plan and deliver health education and sanitation services, and
monitor the quality of water available for human consumption.

B. [Financial Summary ~

Life of project A.I.D. financing totals $6,707,000, of which approxi~
mately $2,306,000 (25%) will be disbursed in local currency. In accordance
with A.I.D.'s OYB and allotment procedurys, $2,000,000 will be obligated in
FY 1980. Budgets for FY 80 and 1life of the project are as follows:




(U.8. $000's)

yY_1980 Lop

1. Zechnical Assistance i 440 2,815

2. Traiaing 137 230

3. Commodities 634 755
4. Othar Costs

Construction 482 1,017

Operations 200 5%0

Inflatior and Contingencies 107 1,300

S. Total 270600 €707

This project is a multidonor effort. Other donors participating in
the project ace the U.S. Peace Corps, whose assistance will total $540,000,
the United Nations Development Program, which will provide U.S. $300,000, and
The United Nations Capital Development Fund, with a contribution equal to
$1,600,000. The project will be administered under the direction of the
GCovermment of the Popular Republic of kenin (GFRB), whcse comtributiom will
total $1,325,000. Total project cost is equal to $10,472,000.

C. Summary of Analysee

Throughout the project area, villages 2re actively participating
in developing village water supplies. Villages are contributing time,
effort and often materials to combet the problem of scarce water supplies.
The projuct population already is accustomed to paying for well comstruction
and basic medication. In view of this situation, and given the project's
stated assumptions, the PP analyses indicate wore than favorably social
and economic benafits. Based on the IEE, the Mission Director has made
a4 negative determination; the Project Review concurred in the recommenda-
tion. The State Desk has advised that no issues exist in Benin with respect
to U.S. concerns about human rights and this project.

D. Project Implementation

Goods and services, except for ocean shipping, financed by A.I.D.
under the project shall have their source and origin in the Cooperating
Country and in countries included in A.I.D. Geographic Code 941 except as
A.I.D. may otherwise agree in writing. Ocean ship,ing financed by A.I.D.
under the project shall, except as A.I.D. may otherwvise agree in writing,
be financed only on a flag vessel of the United States or the Cooperat-
ing Couatry.

Project implemantation will require procurement waivers for hand pumps
for rural water systems, mopeds and sotorcycles, spare parts for drilling rigs
and vehicles and aerial photo interpretation. Purposes and justifications for
these waivers are contained in Annex 13, page 172 of the Project Paper.
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Cartification has been made that requirements of sectiom 6ll(a) of
Poreign Assistance Act of 1961, as amended, have been fulfilled regarding
substantive technical aspects of construction. OCertification of require-
ments contained in section 611(s) that the Government of the Popular
fepublic of Benin has the capacity to effectively maintain and utilize
facilities put in place by this project, has also been made. These
certifications may be found in the Project Paper as Annexes VI and VII.

The primary implesanzing agency is tiwe Direction of Service in the
GPRR’s Ministry of Hydraulics.

E. H&&MM@MM%

A Project Reviaw was held on December 5, 1979; an ECPR wvas chaired
by the AA/AFR on December 20, 1979. The principal issue discussed was
the overall administrative support available in the Mission for project
implementation. A decision was made to provide for project management
through a proposed contract for technical assistance. This modification
has now been made in the project paper.

Prior to initial cbligation of funds in FY 1980, the following
conditions precedent are of major significance. The GPRE will sulmit to
A.I.D.;

1. A copy of the agreement executed between the GPFB and the Unitad
Nations Development Program (UNDP) and its Capital Development Fund
(UN-CDF) covering WNDP-CDF's contribution to the project; and

2. A detailed pump maintenance plan.

In addition, the GPRB will provide, by FY 1982, a written plan for
the progressive assumption by the GPRB of recurring costs of the project
for tre remainder of the project and upon its termination. The ECPR also

concuryved with other conditions and cuvenants which, along with those
cited here, appear in full in the attached Project Authorization.

F. Responsible Project Officers are
R. PFontair=, Program Officer, USAID/Cotonou

J. R. McCabe, Projects Officer, AFR/DR/SFWAP
IIT, Congressiocnal Notification

Page 183 of the FY 1980 Congressional Presentation projected an
obligation of $990,000. It has been determined a minimum $2,000,000 is
required during the first year of the project. Therefore, a Congressional
Notification was submitted January 18 to advise of an increase in the
obligation for FY 1980 from $990,000 to $2,000,000; the waiting period
for the ON expired on February 2, 1980,
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Iv. %mtnommm(mn, indicating your approval
of the for a negative determination; and that you sign the
Project Authorization (Attachment A) authorizing the Rural Water Supply

Project with plamned obligatiom up to $6,707,000 in accordance with procedures

desczidbed in suthorization.

DISAPPROVED
DaTE L'Laef“’
Clearances:
DAA/ATR :WHNorth AFR/DR :NCohen C, >
AYR/DR/SPVAP: JRMcCabe (draft) AFR/DR/EHR :PShaw (draft
AYR/DR/ENGR:FZobrist _(draft) AAFR/DR/HR:CDebose (draft

AFR/CWA:PSpencer (draft
GC/AFR:NFrame (draft)
AFR/DP:RStacy (draft)

AFR/DR/SDP:JHester (draft
AFR/CWA:Blane (draft
AFR/DR/SFWAP:CBuxton (draft

Drafted by:CBuxton, AFR/DR/SFWAP:1/28/80:fn




Neme of Country: Benin Eame of Project: BRural Water Supply

Number of Projuct: 680-0201

1. Pursuant to Section 104 of the Foreign Assistance Act of 1961, as amended
(the "Act"), I hereby authorize the Rural Wator Supply Project for the People's
Republic of Benin involving planned obligations not to exceed $6,707,000 in
grant Suads over a three yearc period from date of suthorization, subject to the
availability of funds in accordance with the A.I.L. OYB/allotment process, to
help in financing foveign exchange and local currency costs for the project.

2. The project consists of developing water distribution networks from 7
springs and constructing 250 wells, of which 225 will be equippad mith pumpc.
Project inputs directed at the development of the Village Jzalth an’ Sanita-
tion Program will help improve and expand existing instruction in /ersonal
hygiene, the prevention of watar-related diseases, and proper excra’s disposal.
About 40,000 people will benefit directly from spring captation, //6,..50 from
thi\ walls constructed and 125,000 pecple from the Village Health and Sanitation
Program.

3. The Project Agreement, which may be negotiated and executed by the officer
to whom such authority is delegated in accordance with A.I.D. regulations and
Delegations of Authority, shall be subject to the following essential terms

and covenants and major conditions, together with such other terms and conditions
a8 A.I.D. may deem appropriate.

4. a. Source and Origin of Goods and Services

Goods and services, except for ocean shipping, financed by A.I.D. under the

project shall have their source and origin in the Cooperating Country and in
countries included in A.I.D. Geographic Code 941 except as A.I.D. may other-
wise agree in writing. Ocean shipping financed by A.I.D. under the project

shall, except as A.I.D. may otherwise agree in writing, be financed only on

flag vessals of the United States or the Cooperating Country.

Paragraph 4d. of this project authorization sets forth additional waivers needed
to procead with implementation of this project.

b. Conditions Precedent

1. Prior to any disbursement, or the issuance of any commitment documents
under the Project Agreement, the Cooperating Country shall furnish in form and
substance satisfactory to A.X1.D., a copy of the agreement executed between the
Cooperating Country and the United Nations Development Program =~ Capital Develop=-
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ment Fund - covering INDP-CDP's contribution to the Rural Water Supply Project
alony with documentary evidence that the agresment is fully effective and that
any conditions precedent to disbursement have been satisfied, except any that
may be reciprocal with this condition.

2. Prior to any disbursement or the issuance of any commitment documents
under the Project Agreement to finance :equipment and commodities, with the
exreption of tha disbursement of funds for procurement advisory services, a
joint commodity and equipment procurement plan will be drafted and approved by
AID, ths Cooperating Country and the UNDP=CDF. The procurement plan will in-
clude procurement arrangements, schedules and detailed specifications of equip-
ment to be procured.

3. Prior to any dishursement, or the issuance of any coammitment documents
under the Project Agreement, with the exception of the disbursement of funds for
procurement advisory services, the Cooperating Country shall furnish in form and
substance satisfactory to AID evidence that it has assigned the responsibility
of implementing the project to a particular government representative.

4. Prior to any disbursement or the issuance of any commitment documents
under the Project Agreement, with the exception of the disbursement of funds for
procurement advisory services, the Cooperating Country will furnish in form and
substance satisfactorv to A.I.D. a detailed pump maintenance plan which includes
the organizational entities responsible for insuring proper pump maintenance,
operational plans for assigning adequate personnel to the pump maintenance
program, plans for providing adequate funding for pump maintenance and a logis-
tical plan indicating where pumps will be stored and how spare parts will be
distributed to villages. A.I.D. understands that such a plan will be subject
to modification as a result of experience gained during the implementation of
the project.

5. Prior to any disbursement or the issuance of any comm!tment documents
under the Projeci: Agreement to finance construction of a warehouse and offices
for the project, the Cooperating Country will furnish in form and substance
satisfactory to AID, evidince of construction supervisory arrangements, building
plans and specifications, bidding and contractor selection procedures, executed
construction contracts and the availability of supprxt fiom the Cooperating
Couittry suriicient tn cover 50 percent of the consf.ruction contracts.

€, Covenants

1. The Cooperating Country shall covenant to furnish by FY 1982, in form and
substance satisfactory to AID, a written plan for the progressive assumption

by the Cooperating country of the recurring costs of the project for the re-

mainder of the prciect and upon its termination.

2. The Cooperating Countyty shall covenant that it will ensure that women par-
ticipate in the in-country and participant training programs in every category
of jobs generated by the project.
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3 The Cooperating Country shall covenant that the drilling equipment and supplies
granted to it by the UNDP-CDF and AID will be assigned to the project management
unit to be used for project purposes in the specified zones for the duratiom of

the project.

4 The Cooperatiang Country shall covenant thot it will provide: expendable drilling
materials for forty (40) productive wells during the final two years of the project;
152 of the total operatioua’! and maintenance costs of the project equipment and
vehicles in the fourth year of the project and 20Z of such costs in the fifth and
final year of the project; and 50 of tae construction costs of the three offices and
two warehouses required for the project.

5% The Cooperating Country shall covenant to prcvide the personnel required bty tha
project (as described in the expandad project description contained as an annex %o
tle Project Agreemant) to ensure the successful execution of the project.

& The Cooperating Country shall covenant that it will request Peace Corps Volunteers
to assist in the implementation of the project as described in the Project Agreemsnt.

de Waivers

The foliowing waivers to A.I.D. regulations are hereby approved based on the
justifications sat forth in Annex 13 of the Project Paper:

l. I hereby approve a nationality source waiver from Geographic Code 941 to
Code 899 and a proprietary procurement waiver for the procurement of photo—interprets~-
tion services, and I certify that the interents of the United States are best served
by permitting the procurement of services from free world countries other than the
Cooperating Country and countries included in Code 94l.

2. 1 hereby approve a proprietary procurement waiver to permit the procure--
ment of approximately 250 Moyno hand pumps, pump accessories, spare parts and pump
maintenance tool kits.

3. I hereby approve a procurement source/origin waiver frcam Code 941 to
Code 899 to permit the procurement of eight motorcycles and twelve mopeds and spare
parts for the project vahicle {'leet and project drilling equipment. I heraby certify
that exclusion of procurement from free world countries other than the Cooperating
Country and countries included in Code 941 would seriously impede attaimment of U.S.
foreign policy objectives and objectives of the Foreign Assistance Program. I, /
therefore, find that special circumstances exist to waive Section 636(1) of the |
Act to permit the procurement of the eight motorcyc.+s and twelve mopeds. :

J

Drafted by:GC/AFR:NFrame:fn:l1/24/80
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I. .si:-lgz arnd Recomendations

A, PYace Sheet. A summary of the proposed projcct'l fiscal data is
presented on the preceding Face Sheet.

B. Recommendatiors. The Mission recommends that AID/W authorize a
grant totaling U.S5.56,707,000 from Population and Health Program appro-
priations. Tha grant will help achieve the projecc summarized in this
document. Other donors participating in the project are the U.S. Peace
Corps, whose assistance will total $540,000, the United Nations Capitol
Development Fund, with a contribution equal to U.S5.$1.6 million, and the
United Nations Development Program which will provide U.S.$300,000. The
project will be administered under the direction of the Government of the
Popular Republic of Benin (GPRB), vhose immediate contribution will total
U.5.$1,325,000. Total project cost is equal to U.S.$10,472,000.

1. Goal 2

Activities initisted under the projec: will help further the
GPRL's efforts to upgrads the quality of health and hygiene in northern
mo .

‘2. ose

As a result of t'e activities designed under the two major
categories of water resource development and health education, the pro-
ject will provide the rural population in the Atacora and Borgou provinces
with (a) adequate and safe sources of potable water, and (b) improved
levels of hygiene.

-

3. QOutputs

Under the category of Water Resources Development, the GPRB's
Ministry of Hydraulics will successfully (a) exploit and begin to distri-
bute water from 7 springs and (b) drill, construct, and commence to operate
225 wells, each equipped with a hand-operated MOYNO pump. These two acti-
.vities will be supported by a village operation and maintenance program
wvhich, in turn, will receive support from a regional maintenance center.

Approximately 40,000 people will be served by spring captation.
At the end of this activity, three technicians from the Hydraulic Service
will have received on-the-job experience in building and maintaining spring
captation. Two work crews will be in operation and able to develop addi-
tional springs when identified. The equipment used will remain available
for additional springs or will be available to the Hydrualic Service for
deepening existing large diameter wells.

By the end of the project, two Beuinese drilling teams will h--
been trained in operating and maintaining drilling equipment. They will
also have gained experience with well construction techniques adapted *°
the major types of geological terrain in Benin. As a result of acad:~:




training and on-the-job experience, the Ministry of Hydraulic's staff will
increase its ability to plan and supervise drilling operations in various
hydrogeological cgnditions. The drilling equipment used during the preject
will be reconditioned and available for future service. A two-year drilling
program will be planned and ready for execution, using the equipmeut pro-
vided by the project and administered Ly project-trained technicians.

At the end of the project, the Hydraulic Service will have a
trained staff to supervise, maintain, and repair hand pumps. About 400
villagers will also be able to maintain and make minor repairs on the pumps
installed in their villages. An important element in developing an ability
to maintain pumps is a continued analysis of the pump's requirements (and
the needs of the project's village-level maintenance personnel). Adequate
personnel have “herefore been included to monitor operations in the project.
Periodic evaluation will also assist the GPRB in developing similar mainte-
nance capacities in other areas. At the end of the project, a tested
training program will remain for the GPRB to continue upgrading basic skills
in equipment maintenance.

Project inputs directed at the development of the Village Health
and Sanitation Program will help improve and expand existing instruction in
personal hygiene, the prevention of water-related diseases, and proper
excreta disposal. About 6C latrines will be constructed in public schools,
medical facilities, and in several compounds, where they will serve aa ,
demonstration models for further replication elsewhere in the village. The
project will strengthen the GPRB's institutional abilities to plau and
deliver health education nnd sanitation services, and monitor che gualicy
of water available for human consumption. At the end of the project,
villagers, living where improved water supply facilities have heen construc=
ted, will have a better understanding of the relationship between water
resources, water~-burne diseases, and the importance of excreta disposal.
Village school children will also benefit from similar training. Latrines
will be available to about 60 to 70%Z of the target population. Training
methodologies and materials in public health education will be tested and
available for use in public schools and village training programs. The
Ministry of Health's field offices will have increased technical personnel
trained in preventive health practices and rural sanitation and available
to implement village-levei programs. A water control laboratory will be
operational.

All activities organized under this project will be coordinated
and implemented concomitantly, at the village, regional, and national levels.
A number of Beninese will also have received both in-country and participant
training according to their role in the organization and implementation of
specific project activities (see project inputs for types and numbers of
trainees).

4. Ingut§
In support of project activities listed below, A.I.D. will provide:



FPor the spring captation activity.

-= one engineering geologist/civil engineer for three
years;

— expendable supplies for the construction of the
captation systems (cement, valves, water pipes,
hand tools, et.c);

-— a portion of the operational costs of the component.

Peace Corps will provide 2 volunteers for two years over a period of
:four years.

The UNDP/CDF will provide vehicles and motorized equipment as required.

The GPRE will contribute construction crews and supervisory personnel.

The GPRM will also provide a portion of the cement required for the spring
-.captatiou structures, and about 30% of vehicle operational and maintenance

costs during the third year of the project.

For activities related to the identification, drilling, and
construction of wells, A.I.D. will provide:

— a three-person team and a procurement and logistical
advisor for three years (see Annex III, pp. 50-51);

~- approximately -n~-half of the equipment needed during
' the drilling operations and, construction materials
for approximately 35 p.'oduction wells;

— operational costs (fuel and vehicle/equipment mainte-
rance) to drill during the fi.:it two years of the
project and, thereafter, on 2 iost-sharing basis with
the GPRB;

— long-term, U.S. academic training for two drilling
hydrogeologists, and a drilling engineer. Two years
training at a suitable African institution for the
four heavy equipmexut mechanics; and

~ approximately 50Z of the construction costs of two
officee and one warechouse in which to store expenda-
ble well construction material, equipment, and spare
parts (see Annex III, pp. 52-53).
UNDP/CDF will provide:
-- one program and policy advisor to the Hydraulics
Service for an estimated four years;

3=



= drilling equipment needed by the activity (one
drilling rig, rickups, water truck, down-the-hole-
hammer attaclments (3, and compressors). (See
detailed list of equipment +a Annex 10.)

The CDF will also provide construction materials for approximately 150
producfive wells.

The GPRB will provide:

— a drilling activity supervir r for four years; two
drilling crews for three y.irs and an equipment
maintenance and repair team for the operational
life of the project;

- construction materials for 40 production wells;
— approximately 20% of the activity's operational
cost during the third operational year of the

project.

Ip support of activities related to the installation and
‘maintenance of pumps, A.I.D."will provide:

-~ one pump maintenance supervisor for two years (see
Anmnex 10, pp. 122-123, 128);

— pumps and pipes reciired for 225 wells, with the
spare parts and replacement pumps, vehicles and
tools required to install and maintain these pumps
(see Annex 10, pp. 55-56);

= fuel and maintenance costs for the repair and main-
tenance vehicles and the costs of training seminars
for village pump maintenance personnel (Annex 10,
p. 56);

— 502 of the cost of constructing a regional warehouse
and office. Pesce Ccrps will provide two volunteers
during four years to assist in the pump maintenance
and repair program.

UNDP/CDF will provide the 4 -wheel vehicles required for this activity.
The GPKB will provide:
-— one pump maintenance supervisor, three pump mechanics

and two village maintenance personnel tra’ners for
the life of the project (Annex 10, p. 59);



= approximately 20Z of the fuel and maintenance costs
of operating the pump maintenance vehicles during
the final year of the project;

- 507 of the cost of comstructing a regional warehouse
and office.

Under the Village Health and Sanitation Program, A.I.D. will
assist the Ministry of Health by providing:

— one Public Health specialist for approximately three
years (see Annex III, pp. 50-51);

- potable water analysis equipment, audio-visual train-
ing equipment, and comnstruction materials;

— operational costs of the program (including village
and district health education seminars, laboratory
supplies, printing and distribution of teaching aids,
fuel and maintenance); and,

—  U.S. long-term training for 1 enviroumental sanitarian
for 2.5 years, long-term academic training in an
African university for 1 Sanitary Engineer for 2 years,
long-term academic training (3 years) for 4 rurzl sani-
tarians in African health training centers, and 8 short
refresher courses at WHO institutions in Africa (see
Annex III, Table C, between pp. 62 and 63).

Peace Corps will provide five volunteers over a four-year period.

UNDP/CDF will provide two 4x4 vehicles for use in the village sanitation
program.

The GPRB will provide:

~- 5 gupervisory staff, 6 health education and training
staff, 10 district-level supervisors, 15 village sani-
tarian agents, and 2 latrine construction crews;

—— approximately one-fourth of the construction material
required for the construction of latrines, and an
incrzasing percentage of the cost of health education
seminars during the third year of the project; and

— office space as required for the supervision of the
health program.

In resume, this program will require investments ty A.I.D.,
P.C., the Government of the Popular Republic of Ber.n, and the United
Nations Development Program. The A.I.D. contribution will include the
following:



A. Techniral assistance totaling U.S. $2.8 million.

- Water Resource Development, 183 pm over 3% years;

= Health cducation and sanitation, 36 pm over 3 years;

B. Equipment and commodities at a total cost of U.S.
$755,000;

C. Participant training (4 Beninese trained in the U.S.,
4 Beninese trained in Africa for 3 yesrs, 5 trained
in Africa for 2 years and 8 trained in short courses
in Africa.) Total planned expenditures for training
is $230,000;

D. Operational costs for the project which will be shared

with the GPRB. A.I.D. will provide approximately 80Z
of the operational costs for about $590,000;

'E. Construction costs of buildings, spring captation faci-
lities, wells and latrines, are expected to total about
$1.017 million; and

F. Inflation and contingency totaling $1.3 million (20%).

Total cost of A.I.D. inputs - $6,707,000.

The UNDP will provide $1,600,000 worth of equipment and materials
from its Capital Development Fund, plus one techmical advisor (at a cost of
$300,000 for 4 years).

The GPRB will be providing the following:

A. Personnel (estimated cost to the government, $765,000).

B. Operational cost valued at $133,000.

C. Construction of facilities estimated to cost approxi-
mately $172,000.

D. Contingency and Inflation on the above cited inputs is
expected to cost $225,000.

Finally, the U.S. Peace Corps is expected to provide 36 PCV
years valued at $540,000.

The following table provides a summary of all project inputs.



FY 1980 FY 1981 FY 1982 Total

($000)
A.I.D.
— Personnel | 440 1,415 960 2,815
== Equipment & Commodities 634 121 755
«= Llocal Cost 100 245 - 245 590
=~ Training 137 93 ' 230
-—— Construction 482 316 219 1,017
— Contingency 207 544 549 1,300
SUB~-TOTAL $2,000 $2,734 $1,973 § 6,707
UNDP/CDF '
== Personnel 300 300
— Equipment 1,600 1,600
SUB-TOTAL ©$1,900 $ 1,900
Peace Corps (U.S.G.)
-— Personnel o 540 540
GPRB
== Personnel 765 765
== Construction 172 172
== QOperations 133 133
= Training 30 30
-—— Contingency 225 225
SUB-TOTAL $1,325 $ 1,325
“TOTAL $3,900 $4,599 $1,973 $10,472
5. Strategy

The success (or failure) of this project to improve health
conditions among rural villages in northern Benin will depend directly on
the general approach applied when planning, organizing, and administering
the project's various activities. A number of steps have been identified
by the project's design team which, 1f adopted, should facilitate the
project's implementation. Steps discussed here are primarily concermed
with the manner in which new skills and techmnology will be introduced to
the target population. In those sections covering administration, procure-
ment, and implementation, the discussion centers on procedures and mecha-
nisms that will be used to implement, through existing or planned government
institutions, project inputs.



Technical assistance, equipment, and materials that are to
support the village health program will be closely coordinated with
project inputs directed to the well drilling and spring captation acti-
vities. Prior to the arrival of well drilling and spring captation
crews, the village and regional personnel (animatrices, sanitary agents
and Peace Corps volunteers) should be trained, on site, and working.

Approximately three months before the scheduled arrival of
the drilling crews, the district authorities will be contacted and a
two-day meeting set up to verify and finalize the site selections of the
wells. Two Health/Sanitation teams will mske explanatcry visits to tar-
get villages where they will discuss briefly the puinciples of disease
transmission, environmental sanitation, the project program, and village
participation requirements. These meetings will be held with key vill-
agers such as the village delegate, men's and women's council members,
teachers, and village people selected for pump maintenance training.

Each team will include Health/Sanitation and Hydraulics
representatives, animatrice supervisors, animatrice rurales, sanitation
agents, Peace Corps volunteers, and agricultural extension workers.

After the team visit, and before drilling activities begin, all training
and recyclages will take place. The animateur d'hygiene members of the
village health units will be selected and trained at the district level

by the district supervilory persounel. The village health unit birth
attendants and medical facilities staff will be given recyclages in pre-
vention and hygiene. Teaching and training materials should be in pos-
gession of the district trainers (animatrices, sanitary agents, Peace
Corps volunteer counterparts). Around the scheduled drilling date,
latrine sites will have been chosen, the types of zppropriately technical
latrine construction decided upon, and latrine construction crews ccordi-
nated and ready to start. As soon as possible after the installation of
the drilled wells, a follow-up visit will be made by Health/Sanitation and
Hydraulics representatives to the target villages., Since the spring cap-
tation teams will be on one site for as long as six months, the concurrent
health and sanitation activities will have a slightly different aspect.

A team visit about the same time the spring captation crew arrives to
begin construction (see p. 152, Annex XI), Team visits will take place
about the same time the captation team arrives.

The strategy for long-term health and sanitation activities
in villages will be developed by the village health uaits and the villagers
themselves, teachers, medical facilities staff and political authorities,
with technical guidance supplied by the sanitary agents, animatrices
rurales, Peace Corps volunteers, and conseillers pedagogiques. As a
result of the project's approach, there should exist enough trained and
experienced host-country personnel to carry out present and future related
activities.



6. Issues

This project was first proposed as part of a Project Identifi-
cation Document in mid-1977, when the A.I.D. Mission in Niger included in
its Annual Budget Submission for 1979, a proposal for a Regional Water
Supply Project. As a result of this proposal, a pre-project analysis of
water resource development was completed for Togo, Upper Volta, Chad, and
Benin in December 1977. The following July 1978, a project design team
spent five weeks in Benin and designed the proposed project. A Project
Paper (PP) was subsequently submitted fer approval to AID/W December 24,
1978. The initial grant request (which totaled U.S. $12.965 million) sur-
passed feasibility within the then total available program funds. A
revision of the PP was thus required in which the project's budget would
reflect approximately 507 of the original grant. The revised PP version,
requesting U.S. $6.707 million, was therefore submitted to AID/W by the
Mission July 6, 1979, Since July 1979, the PP has been subject to further
revision by a project Committee. A major concern of the committee was
agreement between the summaries of information presented in the revised
PP from the detailed analyses offered in the original project annexes.
With the assistance of several members from the original PP design team
and a contracted hydroclogist, the revised PP has been edited to present
the project proposal for authorization.

7. Beneficiaries

Residents of the participating villages, especially women acd
children, will benefit directly from this project. An estimated 40,000
villagers will benefit from the development of springs, about 56,250
people from drilled wells, and close to 125,000 people from the improved
and expanded instruction in health and sanitation. Included in the latter
beneficiaries are about 75,000 people who will benefit from the construc-
tion of village (at local schools and infirmaries) and compound latrines.
Additional beneficiaries of this project include the drill teams, pump
maintenance and health personnel and technicians hired and trained during
the project's evolution. As a result of the implementation of the various
activities composing this project, the GPBR will not only be able to
initiate in Atacora and Borgou the National Rural Water Supply Program,
but will also be able to introduce new technologies and skills which will
inevitably help continue the project's activities once donor assistance
terminates.

The outputs of the project will affect women in several ways.
First, drawing water will be made physically easier by the installation of
handpumps and decreasing the distance one must often travel to find a
water source. Secondly, the amount of time spent in obtaining water for
the family's needs will be reduced, giving women time for other pursuits.
Thirdly, the combination of a sanitary water supply and better village
sanitation conditions will improve rural women's health as well as that of
their familjes. Fourthly, the project will provide numerous new avenues
and strengthen existing channels through which women can better integrate
themselves into the development process of these rural villages. Lastly,
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the implementation process of the project will provide jobs for women
having technical skills especially in the health field, and will train
and upgrade the professional skills of other women.

8. Environmental Impact

According to the impact evaluation and initial examination,
the proposed activities will not have significant effects on either the
‘physical or social environments. It is therefore recommended that a
Negative Determination is appropriate as the Threshold Decision, and
thus, no further envirommental action 1s requirad..

C. Description of the Project

1. Background

Benin's rural population considezs potable water a scarce
and, therefore, precious commodity. Close to 87% of the country's total
population inhabits about 300 rural villages. Few of these villages
have a reliable and clean water supply. In most villages, women and
children must fetch water from hand-dug wells located several miles
from the village. The problems surrounding water supplies are most
severely felt in the northern provinces where climate and geological
s:onditions make survival difficult. In Benin's two most northern pro-
vinces, Borgou and Atacora, daily per capita consumption of water barely
attains five liters (WHO's accepted daily minimum is 20 liters per persom).

During the rainy season, or when other sources of water are
more conveniently located, the general consumption of water rises slightly.
Thege same additional sources of water are unfortunately contaminated.
Animals roam freely In the same ponds and streams that families must
bathe in and draw water from for their domestic use. As a result,
water-borne and water~-rzlated diseases constitute a largz percentage of
the diseases identified in rural medical facilities. About 547 of the
diseases endemic to Benin's rural areas are infectious and parasitic
(these include malaria, schistosomiasis, cholera, onchoceriasis, amebiasis
and typhoid). Pregnant women are the most seriously affected by these
unfavorable conditions, which are concomitantly major causes of infant
mortality.

Scarce water supplies also impair efforts to advance agricul-
tural production. In Atacora and Borgou, where geclogical conditions
alone have prevented rapid economic development, a lack of basic infra-
structure and the paucity of social services exacerbate problems that are
due to scarce supplies of water. The lack of adequate year-round water
supplies and limited infrastructure in the region have led to population
dispersal. Since population dispersal increases the cost of providing
gervices, the adverse conditions of Benin's north are only reinforced.

As a result of regional disparities between Benin's northern provinces
and its more accessible coastal regions, the general standard of life in
the north is considerably below the rest of the country.

~-10-



Per capita income in Atacora and Borgou is between one-half
to two-thirds of the national average. About 977 of these two northern
provinces' population is illiterate, the highest rate of all of Benin.
In an effort to reduce regional disparities, the Government of the
Popular Republic of Benin (GPRB) is giving highest priority in its
development plans to the Borgou and Atacora provinces. Emphasis is
placed on providing the rural villages in these provinces with an adequate
and safe supply of potable water.

As part of its fundamental policy to improve the basic living
standards of Benin's rural poor, the GPRB has developed a Rural Water
Supply Program. The immediate objective is to increase the daily average
per capita consumption of water frcm its present rate of 5 liters to a
minimum of 10 liters. Over the long-run, the GPRB plans to progressively
increase water supplies until average per capita consumptioan reaches 25
liters per day.

Using the criteria of one well supplying 500 persons with a
‘minimum of 10 liters per day, the GPRB's Direction of Hydraulics has
estimated that 6,000 wells are needed to meet the country's minimum
requirements. Current requirements are satisfied by 600 wells and a
number of large diameter open wells (which are not considered adequate
from a public health standpoint). 1In addition, few of these wells are
within easy access to the villages they serve.

Under the zurrent five year plan (1978-1982), the GPRD plams
to comstruct 2,400 wells. Forty percent of these wells are to be built
in Atacora and Borgou, where the need for water is most severe. Although
scarce water supplies evince the need for these wells, implementing such
a program, far exceeds thz GPRB 's present financial and administrative
capacity. The GPRB 1s nevertheless fully cognizant of its current limi-
tations and has consequently requested assistance from other donors.

A national program has been identified by the GPRB for the
development of the country's water resources. In addition, the GPRB has
requested that UNDP act as a coordinator of all donor-supported activities
in water resource development. Within an institutional framework already
identified by the GPRB, UNDP's major task will be to insure that resources
and technical assistance from participating donors are coordinated in
such a way to maximize their effectiveness.

2. Detailed Description

Activities proposed under this project were designed with
the objective of helping the GPRB implement its National Rural Water
Supply Program in the Atacora and Borgou provinces. Two complementary
components have arranged a number of activities to help improve exist-
ing GPRB services involved with the development of water resources in
rural areas of Benin. Project activities initiated under the first
component will support the exploration and development of sub-surface
water resources identified in rural Benin. The project will concentrate
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on developing the two major types of water resources in northerm Benin:
springs through "captation systems" and ground-water aquifers through
drilled and dug wells.

Based on site observations and information provided by the
GPRB, at least seven permanent springs in the Atacora and Borgou pro-
vinces have been identified as being viable sources of abundant, clear
water. Villages use springs in northerm Benin but few have captation
structures. Thus, the water available from springs becomes highly sus-
ceptible to contamination. If properly developed, these sources will
provide quantities of water with minimal recurring costs and maintenance
requirements. Water from these springs will be piped to public basins
in village quarters through a gravity-fed distribution system. The
basins will be closed with several valves which, when opened, obtain
water. An appropriate drainage system will be constructed around the
basing to eliminate possible sources of contamination. As part of this
component, three GPRB technicians will receive on-the-job experience in
building and maintaining spring captation, and two work crews will be
prepared to develop additional springs, as identified. Approximately
40,000 people will be served by these springs.

Groundwater resources will be developed using two different
technologies appropriate to conditions within the project zone. Large
diameter dug wells currently provide groundwater to villages. These
wells are dug by the local population or by the GPRB's Hydraulic Ser-
vice which uses limited technics and occasionally explosives. Wells
constructed using present technology do not attain depths that inter-
gect major water-bearing aquifiers. As the dry season progresses and
the demand for water increases, these aquifiers provide progressively
smaller quantities of water. At the same time, large diameter wells
are susceptible to pollution through the open mouth of the well and from
pollution entering the subsoil. Pollution infiltrates into the well
easily because the thin layer of topsoil and porous, weathered rock do
not provide an adequate filter to purify the water.

Drilled well technologies are hetter suited for the sedimen-
tary basin areas of the Atacora and Borgou provinces. Soft sandstones
in these two provinces are thick and can be penetrated without much dif-
ficulty. Lined wells prevent internal contamination. In addition,
drilled well comstruction technologies require capping and a mechanical
means of extracting water, thus eiiminating the most frequent csuses of
water contamination.

A rotary drilling rig (similar to a Failing 1250 Mcdel) with
a "down-the-hole hammer" will be used. This type of machine adjust easily
to the different types of terrain (see Annex 10, p. 128) in the project
area. Under normal conditions and once fully operational, this type of
drilling rig is capable of drilling about 75 wells per year. A borehole
logger, included with the rig, will provide hydrological data and infor-
mation required by the drilling crews who must determine appropriate
drilling and construction methods for site-specific conditions.
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Approximately two years after the project agreement is signed,
well construction will begin where drilling conditions are most favorable
(primarily in the areas with sandstone formations). Seventy-five wells,
both test and production, will be drilled first ir the Kandi sandstone
formation (see map-in-Annex 10, p. 137). An additional 25 wells will be
drilled afterwards in the crystalline and metamorphic rock formations to
the west of the Kandi sandstone zone. The GPRB's Hydraulic Service will
prepare an implementation schedule based on the first year of the drilling
program. An estimated 250 wells will be drilled, 225 of which will be
developed for village use. By the end of the project, two Beninese drill-
. ing teams will be trained and equipped to operate amd maintain drilling
and well construction equipment. Using a conservative figure of 250 per-
sons served per well, an estimated 56,250 people will benefit from the
wells drilled and capped.

Based on its performance elsewhere in Africa and in several
Asian countries, the project recommends the MOYNO pump for extracting
water from the 225 wells to be constructed in the project area. The
hand-operated MOYNO pump has a helical metallic rotor turning inside a
fixed sleeve within the well shaft. With only five moving parts, a con-
siderable amount of wear is reduced. In addition to greater durability,
the pump can also be easily adapted in the future to motor drive or other
drive systems.

Rural villages in Benin are govermed by village council com-
posed of five members, each of whom has responsibilities for certain
aspects of village life and development. Village policies concerning
water supply operations will be the responsibility of this council and
the person(s) responsible for social aspects of village life will super-
vise the implementation of village policies concerning usagc and mainte-
nance of the pumps. Each village in which a well is constructed will
select two people to supervise operations of the pumps and to assist in
maintaining the village pump(s). The selected individuals will be trained
in basic pump operations, preventive pump maintenance and minor repair.
The training will be conducted in small seminars organized at the district
level. The village pump maintenance personnel will be furnished with
repalr and operations manuals, a small kit of basic tcols, and small sup-
ply of spare parts, after having completed their training. In order to
supervise and reinforce the village-level maintenance and repairs, tech-
nical personnel and pump mechanics will be trained by the project and
assigned to the regional office within the project zone. This office
will maintain a limited supply of spare pumps and pump parts, undertake
major repair work of the pumps, periodically inspect the pumps and quaiity
of the water supply, and supervise the village-level maintenance personnel.
The regional center will be located at Kandi and have a larger stock of
pumps and spare parts, as well as be responsible for supplying the districts
and villages with spare parts.

Health benefits from improved water rescurces are considerably

reduced in the absence of other basic sanitary improvements. The project's
second component, therefore, concerns the development of measures that will
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help target populations realize basic hygienic habits and practices.
Project support will be directed to improving and extending existing
health and village sanitation programs.

Existing health education and village sanitation programs
lack trained personnel, materials, and infrastructure. However, an
important shift in priorities, from curative to preventive medicine,
is demonstrated by the recent reorganization of the Ministry of Health.
As a result, a more decentralized health delivery system is being insti-
tuted. Activities initiated under the project's seond componment will
reinforce and expand these new initiatives in the reorganization,
especially those relating to preventive health practices and village
sanitation.

Health and sanitation instruction already takes place in
public schools, local health facilities, and, where necessary, common
village grounds. Some curriculum in health education exist and, with’
improvement, can be better used by those responsible for instruction.
These instruction materials cam also, with proper development, serve
rural school teachers in health educaticn as reference material during
in-house seminars that focus on water-related health and sanitations
problems. The project will support further In-service training on sub-
jects relevant to health and sanitation, to local dispensary and mater-
nity staff. :

In addition to assistance for health and sanitation instruc-
tion, the project will provide material and technical support for the
construction of latrines. Basic sanitary improvements,.such as proper
excreta dispcsal, help assure that water resources improved or developed
during the project are maintained. A village sanitation program will
coordinate the construction of sanitary facilities according to the
individual conditions of participating villages. The use of local
materials and labor will, whenever possible, be emphasized by the program.
Latrines will be provided to schools and dispensaries in those villages
where wells are to be constructed. The project will also experiment
with providing village and compound latrines. Because of a lack of
qualified personnel in the Ministry of Health's sanitation service, the
project will provide training to the appropriate field and technical
personnel. Once trained, these agents will assist in village health and
sanitation instruction,

At the end of the project, villagers in the project area will
benefit from an increased understanding of the relationships between
sources of water, the importance of proper excreta disposal, and water-
borne diseases. Moreover, the project will have strengthened the GPRB's
institutional abilities in planning and delivering health and sanitation
education services, as well as monitoring the quality of potable water.
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II. Project Analyses

A. Social Analysis

Both the Atacora and Borgou provinces form part of the Sudan-

Savanna zone that covers close to half of Benin's total land surface. The
relative importance of national parks, forests, and game reserves covering
these two northern provinces helps determine, in part, why they are also
the country's least populated provinces. In addition, fewer people are
attracted to Atacora and Borgou because of their meager services and lack
of basic infrastructure. While colonial and post-colonial development has
benefited Benin's coastal provinces, Atacora and Borgou has suffered from
relative neglect and isolation.

Despite inequalities prevalent between northern and southern Benin,
close to 30% of the total population lives in Atacora and Borgou. In an
effort to eliminate unnecessary disparities, the government of Benin is
channeling more resources into projects that will improve the north's sys-
tem of roads, expand its schools and medical facilities, and revitalize
the region's agriculture. Investments in northern Benin, nevertheless,
mst deal with a number of complex social ard ecomomic obstacles.

A myriad of ethnic groups inhabiting Atacora and Borgou impede
the establishment of workable regional entities with a national identity.
About 977 of Atacora and Borgou's total population, almost all subsistence
farmers, is 1lliterate, the highest rate among Benin's six provinces.
Close to half of the area's total population is under 14 years of age.
Parts of the area are uninhabited because of onchocerciasis. Few adequate
water supplies exist throughout the area. Shortly after the rainy season,
surface water dries up or becomes brackish and, in some instances, infected
with schistosomiasis.

The major ethnic groups, Bariba, Dendi, Fulani, and Somba, have
different traditional approaches to the common problem of scarce water.
The Bariba and Dendi share the same tradition of organizing themselves
individually in groups to dig wells. On the other hand, the Somba scatter
themselves over a large area, thus reducing their demand on any one source
of water. Fulani tend to disperse to a lesser degree than the Somba but
require larger quantities of water for their cattle. Where the more seden-
tary Fulani live, however, they adapt the approaches more similar to those
of the Dendi and Bariba.

Except for the Sombas, traditional village institutions exist
for developing and maintaining a village water supply. Furthermore, in
- village governing councils encouraged by the GPRB, certain council members
are charged explicitly with the responsibility of maintaining the village's
public wells. The extent to which this respomsibility 1is carried out
differs between villages and depends largely on the quality of local
leadership.
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Throughout the area, efforts are witnessed of villages actively
participating in developing village water supplies. Villages contribute
time, effort and often materials. Some of these efforts are initiated
and supported by religious groups or voluntary agencies, but some originate
from the village's own initiative. The problem is so severe that villages
will keep returning to find a water supply even when past efforts have
only provided very limited quantities and at a real cost to the village.

The prevalent attitude among the four major ethnic groups is that
fecal matter is unclean and should be well removed from the family's liv-
ing quarters. It remains to be seen how quickly people will adapt to
using latrines even though most people interviewed expressed a willingness
to do so. A good number of the villagers interviewed felt acceptance
would be greater if separate facilities were provided for males and females.
Proper means of excreta disposal will be accepted more rapidly as the
public health education program develops an understanding of the links
between village health conditions and excreta digposal.

As part of the village sanitation program, which will accompany
the well construction program, proper excreta disposal will be emphasized.
Some schools and dispensaries already have latrines which are used and
appreciated. At schools, many of the -latrines are dug and maintained by
the pupils.themselves. It wias noted that in schools where health courses
are part of the curriculum, the latrines tend to be better constructed,
cleaner, and more frequently used. Latrines at dispensaries are also
used and maintained: it was noted, however, that it will probably be
necessary to build two latrines at the dispensaries, one for the dispensary
staff and a second for patients.

A lack of baseline data makes it difficult at this juncture in
the project's development, to enumerate specific beneficiaries of indivi-
dual project activities, Because women and children are primarily respon-
gible for drawing water and maintaining the family compound, they will
benefit more directly as a target populacion. Women will also benefit as
direct participants during the project's administration and implementatioa.
A covenant stipulates that thé GPRB agrees to make every effort
'to ensure that women benefit as candidates for training in every categorv
of Jobs generated by the project. :

The project's target population corresponds exactly with AID's
congressional mandate of working with the rural poor and especially of
improving the quality of life. Local participation is included not only
during construction, but all activities require dialogue between the
project's technical teams and villagers. Acceptance by the local popula:
tions of the project objectives depends on the nature of concepts to be
introduced, the manner in which they are introduced, and the receptivity
of the local populations to new ideas which will vary between villages,
as well as ethnic groups. The project was designed to insure that the
proposed project interventions are well understood by the villagers.

-16-



B. Economic Analysis

1. Cost-Benefit Analysis

By providing safe water to rural villages, this project will
reduce sickness and death resulting from the consumption of or contact with
_contaminated water. It will also reduce considerably the number of hours

spent fetching water from more distant supply points. In both instances,
there will be an economic gain. Death reduces the number of actual or
potential producers. In addition, the costs of feeding, training, and
clothing a child up to his death is a loss. Production is diminished by
reagon of absenteeism due to disease. Sickness debilitates and reduces
the quantity and quality of work. In Indonesia, for example, the cure of
anemia increased the productivity of workers 19%. Sickness diminishes
the concentration of 3tudents and thereby reduces the effectiveness of
costly education and training. Enteric digeases impair the intestinal
absorption of nutrients. In aadition, the costs of treating illness,
vhether by purchasing drugs or making payments to traditional healers,
are an additional burden on the community.

Wells situated in villages would also save many hours that
are wasted fetching water. Several trips must be made every day and
sonetimes, aspecially during the dry seasons, at distances of 10 to 20
kilometers. Assuming that the women would utilize at least half of the
hours sabed in more productive tasks, there would be a significant eco-
nomic gain.

It is impossible to estimate in any meaningful way the eco-
nomic advantages of a convenient safe water supply point and to balance
these benefits against the cost of a well. As a result, one is inclined
to disregard these intangible gains and consider them negligible. As a
matter of fact, however, they are significant.

In 1978, for a tubewell project in Chad, an AID economist
made an attempt to estimate the economic gains of a village well. He
limited his analyses to only four benefits. First, he calculated the
cost of food for an infant (0-6 months) aad a child (0-5 yecars) and the
extra food consumed by their mothers during preganancy and lactation.
Secondly, he estimated the average nuumber of workdays missed because of
water-related diseases and the resulting loss of income. Then he figured
the average cost of treatment of water-related diseases in the village,
and finally, he calculated the gains of a woman who earned money during
half of the time saved in fetchiny water. After every conservative cal-
- culations, he arrived at the following savings resulting from the instal-
lation of a tubewell in an average village of 300 residents:

Cost of food of infant and child before

dying prematurely $ 590,84
Cost of absenteeism from work - 729.00
Cost of medical treatment 776.00
Value of time gained 1,676.00

TOTAL ANNUAL GAIN . $3,771.84
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i Thig amount represents more than 12% of the village's annual
income. Since the AID c:mtribution of the installation of one project
well is $17,400, and the mainvenance 1s estimated at $100 per year, the
total expenditure of a village well would be fully compensated at the end
of six years.

2. Cost-Effectiveness of Rural Water Project

Few sources of water in northern Benin provide the population
adequate and clean supplies of water throughout the entire year. Scarce
water supplies are not due, however, to a lack of surface and subsurface
sources. Instead, the traditional approaches used to locate, develop, and
draw water restricts the extent to which human consumption can be satisfied.
In most areas of northern Benin, groundwater is extracted from large dia-
meter hand-dug wells. These wells rarely attain depths sufficient to
intersect major water-bearing aquifers.

As the dry season progresses, large diameter wells provide
progressively smaller quantities of water. At the same time, the popula-
tion's demand for water increases. Women, the principal drawers of water,
will spend most of the night at a well located several kilometers from
her compound in hope that water will collect from minute discharges in
the aquifer. Traditional approaches to satisfying basic needs for water
restrict considerably the amount and quality of water derived from an
importent arount of hurwan effort. In eccromic terms, the level cf tech-
nology used to produce water in northern Benen results in a corresponding
limitation on how much water the population can supply itself. When con-
sidering what the labor used to produce water could have produced (oppov-
tunity cost), the cost of producing water is relatively high in northern
Benin.

This project will result im considerable savings in terms of
human resources and related costs in supply water. Women will spend less
time in drawing water. How they will allocate this time will determine
the opportunity cost of their labor. When asked how they would take
advantage of this extra time, women responded in general that they would
(1) increase their involvement in domestic activities, (2) try to earn
more money by increasing field production or in commercial activities,

(3) learn new artisanal skills, and (4) spend more time caring for children.
Over the long-run, women will be able to improve or acquire new skills
which will, in turn, help improve their well-being.

The possible approaches to improving the availability and
quality of water supplies in West Africa are numerous and have, in recent
projects, included almost everything from traditional hand~dug wells to
deep, large-bore wells with diesel powered pumps. The design of this
project has been based on the need to identify a cost-effective techno-
logy that will provide adequate water to a relatively scattered population
in northern Benin, were options are limited by the physical characteristics
as noted in the technical analysis of this paper.
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) The traditional hand-dug wells costing 30,000 to 40,000 CFA
per well are by far the cheapest t;,pe of wells that could be dug in the
area. For the purposes of this project, however, they have been rejected
for a number of reasons. There are only a few areas in northern Benin
where they can be successfully dug and even in those areas, they often
do not provide sufficient water in the dry season to meet village require-
ments. Pollution of the wells by ropes and containers used tc draw water
18 a continuous problem as is the possibility of children and animals
falling into the well. They require periodic cleaning and redigging and
their estimated life is relatively short, 4 to 5 years. Slight improve-
ments to the traditional well are possible, such as the addition of cement
rings to increase the life of the wells, as is bheing undertaken by a
German volunteer program in Benin. This increases cost per well by only
30,000 to 40,000 CFA (not including technical assistance provided by the
volunteers), but solves none of the other technical problems of this type
of well,

The open-mouthed, hand-dug well, lined with cement, built up
at the top and surroun ed by a cement platform, commonly known as the
FED-type well, offers z wother possibility. The cost of this type of well
is, however, relatively high, $10,000 to $28,000*%, with an average cost
of $17,000 per well. Some of the problems with this well are that pollu-
tion is not eliminated or even substantially reduced, and the cost of
digging this type of well in the hard-rock areas of northern Benin wouid
be at the extreme high end of the range of figures cited above, if feasible
at all. One advantage of these wells 1is that they do not require pumps
and the deveiopment of a pump maintemance program to insure operatiom of
the well.

. Drilled wells will provide the best source of year round water
in the hard-rock areas of uortiiern Benin. The average cost of the 225 wells
to be drilled during the life of the project is $18,420 per well, with
$12,300 of this provided by A.I.D. This figure, however, over estimates
the cost of wells during the four years of the project as it distributes
the cost of the equipment and training of drill teams over 225 wells, when
in fact, these inputs will continue to serve the GPRB in the continuation
of its well drilling program in northern Benin.**

Development of surface water could include both spring capta-
tion systems and small dams for catchment and storage of rain water. A
program of surface water catchments was rejected from consideration for
the purposes of this project because of the related health and environmental
problems associated with this type of water resource development program. A

* Pacific Consultant: "West Africa Water Supply and Sanitation Pre-Project
Analysis," pp. 3-24. :

**See Table II for estimated cost of continued well drilling program.

-19-



spring captation program, on the other hand, provides an adequate supply
of potable water in certain villages of northern Benin, and will reduce
health problems associated with the present utilization of this water.
These springs will also be located in areas where well-drilling is very
problematic due to the existing geological formationms.

Cost Per Beneficiary

Number of I* IT** ITTI***%
Major Outputs Beneficiares | AID TOTAL | AID TOTAL
Spring Captation 40,000 $35 $46 $3% $52 | $2.6
Drilled Wells 56,250 $56 $§76 $60 $82 | $5.5
TOTAL/AVERAGE 96,250 $46 $63 $51 $70 ‘_;4.2
I* : For the developmgnt of the water resource, @umps, and piping.

II** : Distributed cost of health, development of the water resource.

III***: Estimated cost per capita/per year. (Spring captation life
equals 20 years; well and pump life equals 1S years.)

C. Technical Analysis

1. Hydrogeolcgical and Drilled Well Construction

Hydrogelogical and drilled well construction analysis indicates
that the crystalline, igneous and metamorphic rock formations which cover
approximately three quarters of the project zome are difficult areas for
groundwater resource development. These formations yield little or no water
except in localized faults or fractured zones, or where the weathered mantle
is abmormally thick. Best yields are obtained whemn these two conditions
occur simultaneausly. Identification of those areas having the greatest
potential for groundwater development may require both geologic and hydro-
geologic research and the use of exploration geophysics, such as earth
resistivity, gravity and seismic refraction. In order to determine whether
study is required, a small test drilling program in the hard-rock zone will
be undertakan after prospecting the zone with available geophysical equip-
ment and using existing studies, interpretation of aerial photos (and, if
available, ERTS imagery).

Sedimentary rocks cover approximately 257 of the project zomne

and are generally capable of producing substantial quantities of water.
In these areas, the availability of water tends to be uniform throughout
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the more homogeneous formation. Well site selection becomes more predict-
able after co'lecting a minimal amount of subsurface data from an explora-
tory drilling program. Approximately 10 test holes drilled within the
Kandi sandstone basin to depths averaging 100 meters should be adequate

to define the potential water producing zones and the a-eas having the
potential for flowing wells.

Drilling and well construction techniques differ considerably
according to geological conditions and northern Benin offers one of the
most complex situations for a drilling program. Drilling the metamorphic
formations will require the use of "down-the-hole" hammer air rotary tech-
niques. Considerably less complex and less expensive technologies suffice
for the sedimentary formaticns. Variations in the type of well construction
(e.g., optimum depth, well spacing, water bearing fracture development,
casing, screening, cemeat grouting, cpen-~hole or gravel pack) also depend
on the local hydrogeologic conditioms.

For the drilling program, the equipment specified for the
project is that required for drilling in the hardest rock formations but
can also be used in the softer sedimentary rock. Included with the
drilling equipment is torehole logging equipment, mounted in four-wheel
drive vehicles. This equipment will provide an unbiased record of the
subsurface lithologies which 1s necessary in the sedimentary, igneous and
metamorphic rock areas. The drilling hydrogeologist will be responsible
for the analysis of the borehold geophysical logs.

To adequately train Beninese technicians in drilling techro-
logies, the program must provide experience in drilling and well construc-
tion in each of the major hydrogeological units existing in northern Benin,
The drilling schedule specified in the project has been designed to
acquaint the national drilling teams with drilling techniques and well
construction techmologies in each of these formaticns. The drilling pro-
gram will start in the sedimentary zone and will continue in metamorphic
rock formations. Drilling sites will be determined in conjunction with
the co-directors of the drilling activity, and the project director. The
succegs or failure of drilling programs implemented by the GPRB's Hydraulic
Service, after this project, will depend largely on the training and
experience gained by the drilling crews under this project, especially
that acquired for well construction techniques in hard rock areas.

2. Pump Installation and Maintenance

One of the most critical aspects of this project is the choice

of the handpump to mount on small diameter wells and the development of a
maintenance and repair capacity that is timely in repairing pumps and cost
efficient. Before recommending a pump for use by the project, the project
design team considered the Vergnet, Abit, Briau, the AID/BATTELE pump, the
Dempster pump, and the MOYNO pump. The project design team concluded by
recommending the MOYNO pump, based on experience with the pump in other
African countries, its low maintenance requirements, rugged construction
and simple design, its ease of operation, and compar~tive low price with
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other models of manual pumps. The Amevican manufacturer of the MOYNO pump
is a reliable firm, financially sound, and seriously interested in entering
the West African market. The manufacturer is willing to provide installa-
tion and maintenance manuals in French, to assist in perjiodic evaluation

of the pump's performance, and to assist Iin making adjustments and modifi-
cations to the pump which will facilitate its operation in West Africa.

The project is requesting proprietary procurement of the MOYNO pump. It

is understood that a similar procurement waiver has been requested and
approved to purchase these pumps for a water supply project in Upper Volta.
Standard use of one type of pump will greatly facilitate pump maintenance.
When stipulating the terms of the contract with the pump manufacturer, the
mission should clearly state to the manufacturer of the pump, the project's
need for spare parts tuv repair and maintain pumps for the expected duration
of their productive life (10 years).

It is estimated that the hand-operated MOYNO pump can provide
an adequate water supply up to 250 people. If a school or dispensary is
located in the village, comsideration should be given to providing water
to these institutions if geological conditions are favorable. Where possi-
ble, wells should be grouped so that they are in adjacent communities,
rather than scattered randomly throughout the province. Grouping wells
together will facilitate maintenance operations and will decrease the
down-time as the drill rigs move from a completed well site to a new sgite.

In the long term, maintenance of handpumps should become the
responsibillity of the villagers as it is neither extremely complex or
ccstly. The role of the ilydrauiic Service is to introduce the technology,
asgist in developing a local capability tommaintain pumps, and eventually,
become primarily a supplier of pumps and spare parts. In order not to
lose sight of this long-term objective, villages should participate in
sharing tie pump maintenance cost from the beginning of the program.
Flexibility must be maintained in initially setting up this system as
neither the maintenance cost of the pumps 1s clearly known, nor the ability
of local villages to collect funds for maintening pumps. It has been noted,
however, that villages do contribute substantial amounts collectively for
the development of water resources for the village. In many instances, they
pay to have wells dug and constructed.

3. Village Health and Sanitation Program

There is considerable empirical evidence that the provision
of a safe, convenient water supply and sanitation system will significantly
reduce the incidence of water-borne and water-related disease, perhaps up
to 60Z, according to a World Bank study. A safe water supply system, while
a necessary condition for improved health, is not a sufficient condition.
Safe water for consumption and bathing must be accompanied by a sanitary
excreta disposal system, proper waste disposal, sanitary food marketing,
processing and preparation, and personal hygiene,

In an effort to accomplish specific activities designed under
the Village Health and Sanitation Program, the project will work to the
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greatest extent possible through existing and/or planned government insti-
tutions, primarily schools and village health cetners, and whenever possible,
employ Beninese personnel (technicians, animatrices rurales, sanitation

agents, nurses midwives, teachers, village health leaders) with the techni-

cal assistance provided by a USAID public health specialist and Peace Corps _
volunteers. The program further proposes to strengthen training institu- :
tions, support pre- and in-service training of public health and sanitation
persornel, and assist in the creation anmd producticn of teaching and L
training materials. L

At the national level, the Ministry of Health will have the most
important input into this component of the project. Directly under the
Project Director from the Ministry of Hydraulics and the Contracted Project Mana-
ger, will be a Health/Sanitation Assistant from the Ministry of Health.
The Ministries of Rural Development and of Education will also be fnvolved
in the project's administration.

District-level personnel will include animatrices rurales,
sanitation agents, conseillers pedagogiques, and Peace Corps volunteers.
In the well drilling and digging activities, the animatrices and sanitation
agents will each have a Peace Corps volunteer countarpart. In the spring
~captation activity, the Peace Corps volunteer member of the captation crew
will also be counterpart to the animatrice and sanitation agent assigned
‘to-that area. (For detalls on the spring and well activities, see the
Water Resource Development Technical Report.) The rural sanitation agents
are new personnel which have been programmed by the Direction du Genie
Sanitaire. Thirty-six agents have already been trained for urban work by
Genie Sanitaire and 30 will be identified, retrained for rural work and
assigned to the project area. They will supervise latrine construction
and provide technical assistance to village coastruction crews, the
sanitation member of the village health unit, school directors and medical
facilities staff.

Under the Ministry of Rural Development, the animatrices
rurales will train, supervise and collahorate with the birth attendant
member of the village health unit and maternite/dispensaire staff in
matters of public health education. They will also provide on-the-spot
training and technical assistance to teachers in the execution of health
classes. There 7re two conseillers pedagogiques in every district. Many
have received truining under the Ministry of Education's health education
program, and, thus, can be incorporated into the supervisory team without
much extra training. All supervisory personnel at the national and dis-
trict levels will be responsible for coordinating the different activities
through regularly scheduled meetings. At the district level, they will
also be responsible as a team for organizing recyclages for teachers,
village health unit members, medical facilities staff.

By 1980, the Benin Government intends to create in the larger
villages, health units, each composed of one pharmacist, one birth atten-
dant and one first aid person. The members will be chosen by the villages
and trained by the government at the district level. The emphasis of the
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services to be provided by these health units is more on curative than
preventive medicine. The addition of a fourth member of the village
health units in project target villages is felt necessary. This fourth
member will be the "animateur pour l'hygiene'" and will be trained by

the project at the district level. The trainers will be sanitary agents,
Peace Corps volunteers, and medical facilities staff.

v Training and teaching materials will be made available to
the animatrices, sanitary agents, Peace Corps volunteer counterparts,
teachers, dispensary and maternity staff, and village health unit members.
A variety of such material has already been developed for Benim and Togo.
Project and government leaders will review and select the appropriate
materials to reproduce for project use.

The effectiveness of the water supply and sanitation project
will depend to a great extent on close coordination of the well drilling
and spring captation activities with the health education/village sani-
tation activities. At the provincial project direction level, activity
directors will be expected to meet for formal coordination of activities
on a quarterly basis. These meetings will coincide with the preparation
of quarterly reports to the Project Director.

D. Financial Plan

The extensive and rather diverse nature of this project's techni-
cal and institutional requirements also represent a considerable invest-
ment in the country's human resources. Given the importance of each
financial source, the design of this project is such, that all of the

_activities financed during the project are mutually essential. Any
additional cut in finances would only jeopardize the entire effort.

In designing the project and determining an appropriate division
of project inputs, two principles were followed: (a) the GPRB contribution
should be significant enough, in terms of actual fixed and variable costs,
that the GPRB realizes the magnitude of operating and maintaining the pro-
ject after donor assistance terminates; and (b) the economic costs of
project inputs are calculated on their social rather than financial worth.
This is especially important when assessing the relative worth of host
country personnel (for a detailed analysis of project inputs, refer to
Annex 3, page 49).

Total financing for the project equals U.S. $10,472,000. Table I
plots total financing according to donor contributions (source) and pro-
jected use. 1In Table 2, sources of finance are presented according to
inputs and project activity. Table 3 represents only A.I.D. expenditures,
by input and per fiscal year.

Inflation and contingency allowances are difficult to derive.
During the design of the project, several formulae were used to establish
a valid and reasgsonable allowance. Lvucal currency costs were separated
from foreign exchange costs. Differing rates of inflation were applied
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to commodity procurement and personnel since the rate of inflation was

likely to be higher for the former (up to 15X estimated for local puz-

chases). In the final budget, 20 of all project input costs havz been
calculated for inflation and contingency.

Total financial obligations from each donor are concentrated
during the project's initial phase tecause of the larger technical agsis-
tance and capital outlay ‘required by the drilling operation. In additiom,
the pre-implementation strategy will require early obligations.

Recurring Cost Structure.and Satisfaction of 611 (b) of FAA

The current annual budget for the Hydraulic Service covers
basically the personnel costs of the service. Very few financial sources
are availlable for program, operational or equipment costs. The service
presently relies on donor assistance, or contracts from other governmental
agencies, to fund program operations. These sources of finance tend to
fluctuate considerably from year to year. The GPRB and the Hydraulic
Service are currently exploring the feasibility of establishing a National
Investment Fund for rural water supplies. This fund will cover equipment
and construction costs. An estimated minimum amount necessary for this
fund 1is about $790,000 annually, which would cover drilling and pump
equipment, expendable drilling supplies, and drilling operations costs.

Table 4 shows the recurring costs of continuing the project.
The geophysical survey will not be continued ac 2z permcnent prcgram of
the GPRB. Instead, the research capacity will be developed during the
drilling program. The spring captation program will also not continue
as a full-time activity. It is possible that as people move into the
zone, currently uninhabited because of onchocerciasis, additional springs
can be developed to serve new villages. Thus, recurring costs for these
two components will be smail and the equipsent and personnel capable of
dmplementing such activities can be assigned to other tasks and only
used for a continuation of these activities when required.

, The drilling operation will he continued and should be capable
of developing approximately 75 wells per year. The drilling operations
will most likely be located in one area for a year at a time and then
move to additional areas. This decreased mobility will require fewer
vehicles and reduce recurr'. g costs considerably.

The pump maintenance and repair component will continue with
little change 1in operations. This component will also eventually need
to be enlarged as the drilling program moves into new areas. After
several years of operation in one district, it may be possible to
reduce district level office staff. This of course depends on villagers'
ability to maintain their pumps themselves. ’

Managerial, planning , and supervision cos.s associated with

the continuing activities will be assumed by the Direction of the Hydrau-
lic Service and the Ministry of Health.
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_ The recurrent requirements of the project will require 1ncrea§e£
in the current personnel expenditures of the Hydraulic Service. Most of
the increase is due to the manpower requirements of the pump maintenance
program. The largest impact of the project's recurring cost structure
concern the equipment replacement costs, and drilling and well construc-
tion costs. As stated above, the Hydraulic service's budget is very
limited and funding levels tend to be erratic. Continuation of the pro-
gram will require a substantial and stable investment for these costs.
Current plans to establish an investment fund to cover these costs could
meet some recurring costs of a continuing program.

Recurring costs to cover the village health program must include
adequate financing for increased staffing in several divisions of the
Ministry of Health. Since most of the recurring costs will be assumed
by the GPRB, approximately 2 to 3 years after the project begins, it is
recommended that a condition precedent to third year funding require the
GPRB to develop an appropriate plan for covering recurrent costs beyond
the third year. Various schemes for dealing with recurrent costs will, however,
be considered by all donors and the GFRB during the initial 2 years of the
project's implementation and a proposed formula will be decided upon before the
beginning of the project's third year.
g o of 1961
Section 611 (b) of the Foreign Assistance Act{ as amended, applies
to this project because its' primary focus is to develop water resource supplies
and, also, because the construction costs of water resource development duringz
the project exceads $1C3,000. Consequently, the technical, economic, social and
environmental analyses have, insofar as practicable, considered relative project
costs and benefits. Overall national economic efficiency should improve as a
result of increased productive output by women in other domestic and market
activities, once they are freed somewhat from drawing water. The quality of the
environment will be enhanced as a result of the drilled well technologies,
sanitary facilities and expanded, improved instruction in hygiene which will
be introduced over the .life of the project.
* For a similar rural water supply project in the southern part of
Upper Volta, just to the north of Atacora and Borgou in Benin, it was estimated
during the project design there, that wumen spend an average 2 1/2 hours per day
fetching water. Assumiag the women in northern Benin spend about the same amount
of time to fetch water as do women in southern Upper Volta, its likely that
wvomen in both countries experience the same general economic and social benefits
from easier access to cleaner, more permanent sources of water. As presented in
the Upper Volta Rural Water Supply project paper, it can be assumed that time
saved as a result of rural water supply projects in the Sahel approximates 2
hours per day or 730 hours per beneficiary per year. With easier access to rural
water supplies and assuming 50 women beneficiaries per well (of the 250 persoms
per well), women's time saved over the useful life of the project wells (20 years)
18 calculated at: 225 wells x 50 women per well = 11250 women; and, 730 hours )
x 11250 women = 8,212,500 hours x 20 years = 164,250,000 hours saved by 11,250
women over a 20 year period.
- If the value imputed to a 12 hour work day for rural women is $.50/day
then the value of time saved as a result of the project equals $6,843,750.
This total benefit is arbitrarily calculated but slightly exceeds AID's total
contribution te the project.
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TABLE 1

Summary Cost Estimates and Financial Plan

Project No. 680-0201

($000)

Benin Rural Water Supply and Sanitation

Peace
Source ATD CFRB | UNDP/CDF| Corps Total TOTAL
Use X IC | FX IC|FX IC |[FX IC| FX IC
Personnel 2386 435 | - | 765|300 - |540 | - | 3229 1200|4420
Equipment 749 €] - | - h6aof - | - | - |2349 6|2355
Training 60| 70| - 30| - -] - - | 160 100 260
Operations ] 5230| - j133] -} -] -1 -| 60| 663] 723
Construction 215,802 - | 172 -~ -] - -1 215{ 974 1189
Inflation/Contingency | 837 463 225 - -] - - | 837 688 1525
TOTAL 44012306 O [1325,1900| O |sko| O | 66413632 10472
Total contribution per
ial source 6707 1325 1900 540 10,472
) TABIE 3
Projected ATD Financial Requirements by Fiscal Year
($000) _
- Project No. 680-0201 Benin Rural Water Supply and Sanitation
' FY 80 FY 381 FY 82 Total
Inputs FX |IC] KX | IC| FX | IC X IC_
Personnel 440 1155 12601 785 {1751 2380 435
440 1415 960 2815
Equirment 7o7 ] 2711151 © | 749 | &
n 754 121 255
Training B0 [ 571 80 | 13 T 160 | 70
137 93 230
Operational costs 10 1105 30 J2151 30 |215 60 | 530
115 2ls5 245 590
Construction costs 215 [5u2! - 316] - J2191 215 | 802
757 316 219 1017
Inflation and 126 | 817287 [187] 35k J195] 837 | Le3
Contingency N 207 =l 549 1300
TOTAL 1188 } 812 1737 1997 L69 |Bok| 4401 2306
2000 2734 1973 6707
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TABLE 2

Costing of Project Activities by Inputs

($000)

Project No. 680-0201 " Benin Rural Water Supply and Sanitation
Project : Project Activities
| Inputs #1 #2 #3 TOTAL
AID

Personnel L55 | 1560 800 | 2815
+f§uipment 95 537 123 755
Training 0 140 90 230
Operations 67 413 110 590
Construction 205 395 117 1017
Inflatiow/Contingency 272 THS 200 1300

Sub-Tr,tal 13941 37%3] 1520 6707 |

Other U,S. (Peace Corps)

Personnel 120 120 300 540
Host Country .
Personnel 110 320 335 765
Training 3 0 30 30
Operatians 12 93 | 28 133
Construction 50 g5 | 27 172
Inflation/Contingency 35 120 | 30 225
Sub-Total 207 613 500 1325
Other Donors, UNDP/CDF
Personnel (UNDP) 0 300 0 300
Equipment (UN-CDF) 304 1225 71 1600
Sub-Total 304 1525 ! T1 1900
TOTAL 2025 | 6056 2391 | 10472

Major Qutputs

Activity #1 - Seven springs developed Serving an estimated
40,000 people.

Activity #2 - 225 drilled wells serving an estimated population
of 50,000. Wells equipped with handpumps will be
located in an estimated 125 wvillages, Approximately
400 villagers will be trained in basic pump
maintenance and repair, Eydraulic service strengthened.

Activity #3 - Health education and village sanitation programs
operating in approximately 150 villages.
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TABIE L

anual Recurring Project Costs for the GPRB
($000) .

Project No. 680-0201 Benin Rural Water Supply and Sanitation

Project Activities 1

Project Inputs #1 #2 #3 Total
Personnel 10° 70 70 150
Equipment/Supplies? 135 190 45 . | 370
Construction Material 10 90 15 115
Cperations 15 90 10 115
Constructiond . 10 50 5 65
Contingency/Inflatica 25 75 25 125

TOTAL - 205 565 170 gko

1 - #1 Maintenance and repair of spring captations (7)
and limited expansion using existing equipment,

#2 Well construction and maintenance. Planned
increase of 75 wells (drilled) per year,

#3 Public Health Education and Sanitation., Planned
increase of approximately 40 villages per year,

2 = Includes depreaiation of equipment over 5 years,

3 « Includes depreciation of warehouse and offices,
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TA.‘BIEQ
Cost Schedule for UNDP/CDF Inputs

($000)
Project No. 280-0201 Benin Rural Water Supply and Sanitation
Equipment Quantity Total Cost
Falling 1250
mud/air rotary* 1 $ 170,000
| TWR Mission hammers* 2 10,000
5t, 4X4 water truck 1 50,000
5t. flat bed truck
winch and pump hoist 1 40,000
Camping equipment 35,000
Drill Stem 5,000
Casing 100,000
Screens 35,000
Tricone drill bits 200 ©0,000
Mission nemmer bits 24 20,000
Trencher 1 30,000
I-R Air Compressor* 2 20,000
J-R Air Hammer¥ 2 12,000
I-R Air Drills* 2 12,000
Cement mixers 2 10,000
"5t., Dump truck 1 40,000
UYL pickups 7 105,000
2X2 pickups 6 43,000
Spare Parts 25% 201,000
Shipping 30% 301,000
Contingency 296,000
TOTAL . $ 1,600,000

+ * = or sultable equivalent.
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E. Implementation Arrangements

1. Divisions of Résponsibilitz,and Profect Manéggment
Arrangements .

This project represents a malti-donor effort with the GPRB to
establish and implement a viable program of rural water supply development.
For the orderly implementation of the project, the following divisions of
responsibilities are envisioned by the parties contributing to this project.

a. The Ministry of Equipment 1is responsible for rural water supply
policy, planning and implementation. Within the Ministry, the Direction of
Hydraulics is the technical service that is charged with carrying out these
responsibilities. The Direction of Hydraulics will provide the project
director for this Project. .

b. The UNDP policy and program advisor will assist the Direction
of Bydraulics in developing an overall rural water supply policy and a
long-term plan for a national rural water supply program. The advisor
provided by the UNDP will ensure that all donor activities have a compati-~
ble approach to the problem of rural water supply development and will
ensure coordination between the individual projects.

c. The AID project manager*will be respoasible for managing and
" supervising all activities implemented with AID provided resources.

d. Contract teams and their Beninese counterparts assigned to
the project will be responsible for the implementation of project activi-
ties with the provincial authorities of the Hydraulic service and the
Health Education and Sanitation services.

The project management structure has been designed to ensure super—
vision and coordination of various project activities and to ensure that the
project follows closely the national plans for rural water supply development
A management structure has been defined which will permit the project to be
managed and implemented as an integral part of the Direction of Hydraulic's
program. The project management structure has three principle levels:
project and policy direction; project management;. supervision and monitoring;
and, project implementation.

The director of the project will be the Director of the Hydraulic
service, who is responsible for rural water supply policy formulatiom, pro-
gram planning and the supervision of implementation. The project director
will be responsible for coordinating the project into the national program.
In regards to the implementation of this project, the project director will
be responsible for assuring that all agreed-upor inputs to the project are
available as needed, approving annual work plans and delegating responsi-
bility to the field offices for the implementation of approved work planms,.
approving contracts, and negotiating modifications in the project paper,
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implementation plans or grant agreements as required for the successful
completion of the project.

The projecr director will delegate limited authority for making
modifications in budget and implementation plans to the project management
unit and the Regional Offices of the Hydraulic Service, which cover the
Atacora and Borgou provinces. These sub-division offices will represent
the project director in managing and supervising the various activities
and project components which are being implemented in their respective
provinces. For the health and sanitation component, field authority will
be granted to the provincial representatives of the Directions of Public
Health Education and Sanitation, with supervision froa the Provincial
Health Service Chief.

The project management office will be responsible for assisting
in supervising and monitoring the project's impliementation. One person
from the Direction of Hydraulics and from the Direction of Sanitation,

. plus the AID contracted. project manager, will staff this office. The contracted
AID project manager will supervise and monifor the implementation of the

project, and will serve as a liaison between the project and various AID
supporting offices such as REDSO/WA. The project management office will

" be assisted by the project accounting procurement and secretarial offices.

In addition to monitoring the project, the project management office will
prepare and submit annual project work plans and Sudget for approval;

procurement and commodities and their distribution as needed to the pro-

ject implementation staff; and, preparation of ATD implementatiop orders

and evaluation reports.

The project will be implemented as three activities at the national
level, as well as the local and provincial levels. Each of these activities
will be marzged jointly by a GPRB designated supervisor and an AID designated
activity supervisor. The Beninese activity supervisor will be from the
division of the governmental technical service normally responsible for the
execution of activities of this nature. For example, the Beninese supervi-
sor 17r the spring captation activity will be froa the division of Hydrology
of the Direction of Hydraulics. This division handles projects dealing with
surface water utilization. The AID designated activity supervisor will be
the senior AID funded zdvisor for each activity. For example, the AID
supervisor fur the drilled well construction activity will probably be
the drilling hydrogeologist provided to the project by an AID funded contract.

The activity supervisor will be responsible for drafting annual
aztivity work plans, schedules and budgets with the assistance of the pro-
ject management staff. After these work plans are approved and the necas=—
sary inputs are made available, the activity supervisors are responsible
for implementing these work plans. The activity supervisors will partici-
pate in drafting quarterly project reports and semi-annual project reviews.
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For the implementation of this project, AID will contract with a
suitable institution for the provision of technical assistance. The con-
tract will specify that the contractor is responsible for the administra-
tion and logistical support of the technical assistance team. Commodities
and equipment procurement and management will be the responsibility of the
project persomnnel and the procurement agent. Thus, the implementation of
this project will not increase the administrative and support workload of
the U.S. Embassy in Cotonou.

‘F. Implementation Schedule

The Grant Agreement between the GPRB and AID will be signed in
the third quarter of FY 198C. The Project Agreement between the GPRB and
UN-CDF will be signed before the end of CY 1979. Conditions Precedent
are expected to be met at appropriate dates.

After signing the agreements, donors and GPR3 will need to
finalize specific and detailed procurement lists and plans for project
comnodities and equipment. These negotiations should take place soon
after signing the agreements in order to avoid delays in the actual
"start up of project operations. Furthermore, it is critical that there
‘i3 ‘cloge ‘collaboration between the UN-CDF and AID for the procurement of
project equipment to ensure the technical compatibility of equipment
procured by each party. Equally important for all parties is a joigt
“description of procurement procedures and estimated delivery times for
the items being procured in order to insure the arrival of the Techmical
Assistance team when needed. It is absolutely necessary that a repre-
gsentative of the technical assistance contractor assist in drafting the
detailed commodity procurement list for AID inputs and, at least, review
the procurement documentation, equipment specifications, requests for
bids, documents, and the bid evaluation documents of the UN-CDF for their
inputs. Among other things, attention should be given to the listing of
spare parts to be furnished with the purchase of equipment to insure
their appropriateness given the field conditions under which the equipment
will be operating. Funding for this procurement advisory service (esti-
mated 3 p/m) has been in the initial year funding. This funding is
exempt from all CPs contained in the GA except that one concerning the
requirement for a signed agreement between the GPRB and the UN-CDF. As
stated above and to avoid future problems in implementation, it is
strongly recommended that the institution or company contracted to pro-
vide the project technical assistance, also provide this procurement
advisory service.

The most critical factor determining the date when the operational
phase of the project can begin is the expected date of arrival of AID
funded U.S. commodities and equipment. These inputs can not be ordered
until CPs have been met and will most likely have a delivery time of
twelve months from the time a firm order is submitted by the procurement
agent. The second most critical factor is the comstruction schedule of
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a warehouse, offices and housing for the contractor's families. The
project has a bit more flexibility inm this second factor as temporary -
measures can be arranged if required and for contractor housing and
offices, the possibility does exist to use pre-fcbricated units from
Nigeria.

UN-CDF equipment can be expected to arrive by March 1981 assuming
that most of the equipment is of European origin. The AID financed pro-
ject equipment will most likely arrive by June 1981. This arrival schedule
will permit a full start of project operations in October 1981 given sea-
sonal labor constraints of villagers and reduced mobility due to the annual
rains.

The AID contracted project manager should arrive and begin assum=
ing project management responsibilities in February 1981. The technical
assistance team will receive several months of intensive freuch language
training and are scheduled to arrive in-country between May and September
1981, The engineering geologist, hydrogeologist and mechanical supervisor
will arrive ezrlier in this period in order to organize and plan their
regspective duties, set up the equipment and draft construction plans and
schedules. The pump maintenance supervisor and publie health advisor

~ -will arrive in July 1981 to agsist in the organization of their work
-plans and persounel in order to be fully operaticnal in October 198l.
The master driller is expected to arrive shortly before the commencement .
of the drilling activity. For the nroject management support-.team, the
procurement assistant will be needed as early as February 1981 when
project equipment. (UN-CDF) begins to arrive. It is assumed this person
will be assisted by the GPRB project director and the UNDP advisor. The
accountant and translator/secretary will be hiied in April 1981.

The project is expected to be fully operational in October 1981.
Project activities funded under this project should be completed by mid-
1984, at which time the drilling equipment will be overhauled and put into
good mechanical condition. The project assistance Completion Date is esti-
mated to be September 1984. '

1. Procurement

a. Technical Services’

1) While the GPRB has in the past contracted with American
firms for the execution of infrastructure construction projects (bridges
and roads), the objectives being sought from contractors in this project
are sufficiently different in nature to have led the Ministry of Equipment
to recognize that it is not realistically possible for them to carry out
effectively the contracting of the specialized, long-term technical assis-
tance required by the project. The Ministry of Equipment has therefore
requestad that AID contract the technical assistance required to implement
the project in accordance with the mutually accepted project desigmn. Thus,
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L) Master Driller 36 3 - .
5) Mechanical
Superintendent k2 2 i S - -
2 pradpily 24 g 78 © b/83
7) Public Health .
Adivsor 36 2 7/8 4/8k
8) Accountant 42 X | 4/81 9/84
.9) . Translator/Secre. 42 X 4/81 9/84
10) Procurement Advis. 42 x 2/81 7/8%
11) Geophysist T X 1/82 4/82
12) PCV-Health ~= 4 6/81 6/84
13) PCV - Wells - 4% 6/81 6/85

- 14) PCV - Springs © - 4* 6/81 6/85

iTrainins dn-country

the necessary PIO/Ts will be issued as soon as possible, after the signing

of the Grant Agreement and forwarded to AID/W in order that the comtracting
procedures be started as expeditiously as possible. The Mission approves a
vaiver of the AID Host Country contracting policy preferenca for the procurtmcnt
of technical azsistance personnel.

BEST AVAILADLE DOCUMENT
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e sukibaf cal assistance team required for the implementation of
Foe ¢ MEC Wil Se-<contratted to a suitable institution who zan supply the
et A8t oo Bacimicians needed within a reasonable time frame and with the necessary -
.~ oterFrench-speaking capability. It is recommended that for the technical assistance -
' =~ team, AID contract with an appropriate American institution or firm with a 2
» “self-sufficiency"” clause in the contract. ' ¢
_ 3) The project management office will require the services of an
accountant, bilingual secretary and a procurement assistant. The project envisions
that persons locally available will be hired under AID personal services contracts
to perform these functions. Accordingly, a waiver of AID Bost Country contracting
policy has been approved by the Mission for the procurement of project management
. support services. The estimated amount of these three personal services contracts,
each for 42 p/m is $420,000. . )
. &) Before beginning & test-drilling program in the hard rock formation
% found in the Banikoara area, a photo-interpretation study will bz performed in
limited geogrzphical areas to dertermine the drilling sites’ having tke greatest
potential of producing adequate quantities of water, The project anticipates
using BRGM (Bureau de Recherches Geologiques et Minieres) to supply this analytical
service. A waiver permitting sole source procurement of these services and a :
waiver of the authorized natiomality source " . (code 941) to code 899 are
being requested. The justification for these two waivers is that a) no other
institution having the authorized nationality is represented or operating in
Benin to perform this type of analysis and b) because of the small size of the
contract, American companies would not be interested in competing for the cczntract.
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"2, Commodities
4. Procurecent

Practical experience gained through the last several years of project-

implementation in various parts of West Africa has shown that the most effective

- method of procureceut of U.S., source project commodities is through the use of a
Host Country designated procurement agent based in the U.S. This proven method will
be followed for the implementation of this project. It is anticipated that the
African-American Procurement Cetfier will act as the procurement agent for the GPRB.
The director of the Eydraulics Service in the Ministry of Equipment will be assigne.
responsibility for commodity procurement and will serve as the principal contact
for procurement matters. _
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Hand pumps, however, will be purchased directly by the GPRB from the
manufacturer on a CIF basis under a proprietary procurement waiver. The contract
established between the government of Benin and the pump manufacturer will con-
tain a provision requiring the manufacturer/supplier to assure the continued
availability of spare parts and components for the makes and models of pumps pur-
chased by the project for the expected operating life of those pumps (an esti-
mated ten years). Such an agreement is deemed necessary considering past experi-
ence with an AID water supply project in Benin, where pump parts proved impossible
to obtain because of a chdnge in distributorship rights of the model of pump in-
stalled by the project. Justification for this proprietary procurement is located
in Amnex 13.

b. Source and Origin

The authorized source and origin for this project is AID Geographic
Zode 941 plus the host country. While maximum effort will be made to buy all
s-table material and equipment in the U.S., the practicality of the project will
eecessitate that some of the items be procured from Code 899 source and origin.
Two such cases have been identified and requests for waivers from Code 899 are
included in the project authorization. One waiver is for the procurement of
French and Japanese manufactured mopeds and motorcycles. The second waiver is
for spare parts required to maintain the project vehicle fleet (French and British
marufactured vehicles) and drilling equipment (as yet undetermined origin).
Justification for these waivers 1s contained in Annex 13 of this Project Paper.

c. Method of Procurement

Procurement of material and equipment will be conducted accorddog =<
AID Handbook 11, Procurement of equipment and materials undertaken in this gee=
ject, when the estimated landed cost under a single transaction 1s less than
$50,000, is exempt from IFB requirements. In such cases, purchases will be con-
ducted on the basis of gocd commerical practices, and when practical, on the
basis of competitive soliciation of offers.

d. Summary of Commodity Procurement Waiver Requirements

1) Waiver permitting the proprietary procurement of approximately
250 Moyno hand pumps, pump accessories, spare parts, and pump maintenance tool
kits. The estimated value of commodities procured under this waiver is
$250,000.

2) Waiver from Code 941 source & origin to Code 899 source/origin
for mopeds and motorcycles. Eight motorcycles and mopeds will be required
by the project health/sanitation and pump mainterance activities and will be
procured under a waiver of FAA 631(i) since they are not manufactured in the
U.S. The estimated value of commodities procured under the source ¢& origin
wailver is estimated to be $25,000. '

3) Waiver from Code 941 source & origin to Code 899 source/origin
for spare parts for the project vehicle fleet and project drilling equipment.
The estimated value of Code 899 source/origin spare parts required by this
project 1is $50,000.



G. Project Evaluation

Project evaluation will be a continual process as a part of the project
implementation. Programming on-going evaluation mechanisms is especially appro-
priate for this project because many of the project activities will operate under
conditions of uncertainty and will be introducing new concepts and technologies.
A continual evaluation process will insure that the project directicn will have
sufficient flexibility to make modifications as required in order to efficiently
attain the goals and objects set forth in this paper.

Quarterly reports and reviews will be held for each activity. The
contractor and activity co-directors, provincial chief, and the project manager,
will participate in these reviews. The function of the reviews is primarily to
monitor the activities progress against the annual work plan and budget. The
project manager, project director, UNDP advisor and Hydraulic service repre-
gsentative in the Direction fo Studies and Planning will meet twice annually;
once to review and approve project implementation schedules for the or coming
year and once toward the end of the operational year reviewing progress tc date.

The first evaluation of the project will be scheduled in March 1982,
approximately five months after the start-up of project activities. The avaluction
will be largely an "in-housea" evaluation using project personnel, GPRB personnel
and OAR/Lome and/or REDSO staff. The evaluation will determine the rate of pro-
gress towards achieving the purposes and outputs of the project and revising, if
necessary, implementation plaus, arrangements and schedules. If the project is
not yet operational or if major implementation problems are apparent, this evalu-
ation team should r=commend suspension of the project until it can be properly
redesigned.

The evaluation 1is expected to require a three-person team in addition
to contract and GPRB project personnel for approximately two weeks. As the
evaluation will utilize only project personnel and AID staff, no funding for this
evaluation is contained in the project budget.

A special evaluation will be conducted in May/June 1972 to review the
pump maintenance program and the GPRB's capability to continue the proposed main-
tenance program. The evaluation will specifically address at least the following
concermns:

1) maintenance requirements of the MOYNO pu
2) Financial requirements of the proposed pump maintenance
program (will include village input, GPRB financial input,
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and, if necessary, donor input required).

3) Personnel requirements of the proposed pump maintenance
program. (Success of village training programs, GPRB
technicians required, continued donor assistance, etc,)

4) Logistical requirements of proposed pump maintenance
program. (Number of outposts required, supply of spare
parts and where best located, transportation needs of
field technicians, etc.)

This evaluation will require the services of a financial analyst and
a rural development specialist with experience in systems analysis for approxi-
mately two and three weeks, respectively. Funds for this evaluation have not
been included in the project budget. REDSO/WA should have the resident techni-
cal capabilities required to undertaken the evaluation or contract for such an
evaluation using PM and R funds.

An independent project evaluation will be conducted in September/
October 1983. This evaluation will focus on an assessment of drilling program
completed to date, on the appropriateness of the technologies used to exploit
these water resources. The GPRB's progress towards institutionalizing various
aspects of the project and finally, whether improved watar supplies are being
effectively utilized by the local populations. The evaluation will measurs pro-
gress made toward the project purpose and project goal and determine follow=-on
assistance that may be required in order to fully meet those objectives. ‘the
project evaluation team will also consider the appropriateness of extending the
project into other geographical areas not covered during this project. The
evaluation team will be comprised of a geopnysicist, drilling hydrogeologist
and public health specialist for approximately six weeks each. Funding for this
evaluation has not been included in the project budget.

The final evaluation is planned approximately nine months after the
project assistance completion date. The focus of this evaluation will be pri-
marily the effect of the project on the target population. This evaluation will
use project documentation and reports, the AID financed social and economic study
undertaken during the early years of this project, and sample surveys of the
situation as of the current date (April-May 1985). This final evaluation will
require the services of a public health specialist, a rural development specialist,
and a hydrogeologist with general management and planning experience for approxi-
mately eight weeks,

H. Special Conditions, Covenants and Negotiation Status

1. General

This project has been designed in conjunction with the Beninese
technical services which will be responsible for its implementation. The project
paper has been discussed in detail with concerned governmental services and the
planning and studies divisions of both the ministries of Health and Equipment.
The project also has been designed in cooperation with UNDP officials in Benin
representing the Capital Development Fund. UN-CDF officials have reriewed the
present project outline and will prepare their documentation for approval within
the same timeframe as AID. A UNDP consultant has reviewed the project and
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suggested minor modifications which for the most part are reflected in this
project paper. The UNDP Resident Representative in Benin has requested that
copies of the project paper be distributed to the Capital Development Fund in
New York for final approval.

The Ministry of Plan of the Government of Benin has followed
the design of the project, and with the Hydraulic service, is coordinating
various donor activities. All parties of this project are expecting to sign
the necessary project agreements.

2. Conditions Precedent

a. As the inputs to be provided by the UNDP-CDF are an integral
part of the project (and which are necessary for launching the project), the
Grant Agreement between the GPRB and AID will specify that beforc rhe first
disbursement of funds from this AID grant, the GPRB shall furnish to AID a copy
of the agreement executed between the GPRB and UNDP-CDF with evidence that the
agreement is fully effective andthat any conditions precedent to disbursement
have been satisfied.

b. Prior to any disbursement of the grant for equipment and
commodities, a joint commodity and equipment procurement plan will be drafted and
approved by the GPRB, UN-CDF and AID. The plan will include procurement arrange-
ments, procurement schedules, and detailed specifications of equipment to be
procured.

¢. The Grant Agreement will stipulated that before the first
disbursement of this grant can be made, except those funds contained in the
GA for procurement advisory services, the GPRB shall assign a government
representative to be responsible for the implementation of the project.

d. The Grant Agreement will stipulate that before the first
disbursement of this grant can be made, except those funds contained in the GA
for procurement advisory services, the GPRB shall submit with assistance of AID
and UNDP technical assistance, a detailed pump maintenance plan indicating the
organizational entites responsible for insuring proper pump maintenance,
operational plans for assigning adequate personnel to the pump maintenance
program, plans for providing adequate funding for the pump maintenance progranm,
and a logistical plan indicating where pumps will be stored and how spare
parts will be distributed to villages. AID, on the other hand, recognizes
that such a plan will be of a preliminary nature and subject to modification
in light of experience gained during the actual implementation of the project.

e. Prior to the obligation of any FY 82 funds which become
available, the GPRB shall furnish to AID in form and substance satisfactory to
AID, a written plan for the progressive assumption by the cooperating countrv of
the recurring costs of the project for the remaining duration of the project
and afterwards.

f. Prior to any disbursement of the grant for the construction
of a warehouse and offices for the project, the CGPRB will furnish evicdence of
supervisory arrangements, plans, and speciiications, bidding and contractor
selection proceduras, executed comstruction concracts, and. the availability of
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GPRB support sufficient to cover 502 of the comstruction contracts.

3. Covenants

8. The GPRB agrees that all materials, drilling equipment, s -
commodities and supplies granted to the GPRB by the UNDP-CDF and AID will be 2
assigned to the project management unit to be used for project defined purposes
in the specified zones for the duration of the project.

b. The GPRB agrees to provide: expendable drilling materials -
fac feorty (40) productive wells during the final two years of the project;
IS0 o =2 rotal operational and maintenance costs of the project equipment
-2 v oLz in the fourth year of the project and 20% in the fifth and final
wpas 3t the project; and 507 of the conmstruction costs of the three offices and

g wsrehovses required for the project.

¢. The GPRB agrees to provide the personnel required by the project
(as described in the expanded project description contained as an annex to the
grant agreeme..)\ to ensure the successful execution of the project.

d. The GPRB agrees to request Peace Corps volunteers as
specified in this Project Paper.

- -

e. The GPKB agrees to take measures that will insure women
benefit as candidates for training in every category of jobs gemerated by the
project.

best AVAILABLE DOCU!
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AWNEX 1
PROJECT DESION SUMMARY
IJGICAL TTATIORE

" Project Title & Number: Benin Rural Water Supply snd Saniiation 680-0201

NARRATIVE BUMMARY

OBJECTIVELY VERIVIABLE INDICATORS

Program or Sector Goal: The broader
objective to which this project
contributes:

To provide means for a qualitative
improvement in the health and
living conditions of the rural
population of Northern Benin,

Measures of Achievements

1. Health improvements:
a) reduction in water-borne
°  diseasesj
b) reduction in morbidity and
mortality rates;
c) increased personal hygiene,
2. Economic improvements:
a) incressed time avallable for
oem:-lc activities by rurel

b} uﬂ:n ll(r‘tlm reduced;

increased time.available for
agricultural productiom by -
+rural populations.

3. 8ocial Improvements:

a) increased time availsble for
instruciion of children by
rural mothers;

b) increased knowledge and under-
standing or technology by rural

}
¢) increased level of participation
in cammmity development by
local populations.

Life Project:

k yrars

From FY 79 to FyY 82

Total U.S. Funding: $6,677,000
Date Prepared: 1/6/1979
| MEANS OF VERIFICATION | DIFORTANT ASSUMITIONS

1. Government of Benin health
statistics on rural areas.

2. Government of Benin and
donor statistics on rural
econamic activities and
agricultural production.

2 .,

. L

3. Burveys tapd in-person
observat.ons of rural
activities.

1. The GFRB will continue to
place a high priority on
providing investments for
the develomment of the rural
setttor; including rural road
irfrastructure, agricultural
develomment, rural water
supplies, and public health
and sanitation education.

2. Rural populations will
respond to technological
packages introduced to

improve the quality of life,

3. Domors will continue to
support projects designed
to improve the quality
of rural life,

Project Purpose:

To assist the Government of the
‘ Fopular Repudlic of Benin (GPHB)
provide rural villages with
realiable and safe water muu
* and village sanitatiom,

" AREETAPIE [T S e+ L e o e tee e B
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Conditions that will indicate purpose
heas been achieved; End of project -
status:

l. OFRB capabilities for project coatimua-
tion enhanced by:
a) OFRB agency respancible for develop-
mant and nairtenance of yUlage
m t:nt- M

l. Evalustion of OPRB cape~
bilities to pro- .de rural
water supplies end sanitary

' excreta dicposal systema,

w bl -
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Assumptions for achieving
parpose: i

1, The existance of suitable
water sources adjacent to
selected villages in
sufficient quality and

quantity to satisfy local
poeda.

————




NARFAT LVE_SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MFARS OF VERIFICATION

IMPORTANT AUSUMPEIOND

in each of the two northern
provinces of Beninj;

b) GPRB egency has access to
technologies required to
effectively utilize availalkle
water resources of the region.

¢) Budgetary implications of water
supply development known and
sccepted by the GPRB.

2. Rural camnmunities in Northern Benin

utilizing and having effective
maintenance of water supply and
sanitation facilities.

3. The existance of a village health

education program which is
addressed to both school-age
children and adults, and concen-
trates on preventive health measures
and sanitary excreta disposal.

2.

3.

Surveys and in-person inspec-
tion tours of rural villages,

Ministry of Health and/or
Ministry of Education
statistics on health educa-
tion program in rural schools
and seminars for villagers
conducted at or by rural
health dispensaries. The
existance of rural health
teams operating in villages
vith new wate} Bupply eystems.

2.

3.

5.

The GFRB will contlrus to
recognize and actively respond
to the need for coordination
among varjous govermmental
organizations at the natiomal,
provincial and local levels
who are charged with the
development and exploitation
of water resources,

The U.S. Government will
continue to support rural
water cupply and sanitatlon
projects, and provide suffie
cient funding to support
project activities at the
levels indicated for the 1life
of the project.

The techuologies introduced
by this project will be
accepted and provide impelus
for contimnnin; -apport t;

the GIFB and the target popu-
lation.

Indiscriminant deposition of
human fecal matter increases
the potential for contimina-
tion of ground and surface
water, and this point will be
accepted by the target :
population.

Village participation can
effectively be organized
through the village governing
council without pramige

of national campensation,

...
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HARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEAXS OF VERIFICATION

Outz=tss

1. Beninese irained in pertinent

aspects of water rescurces devel-
oment and management, sanitation
and systems maintenance.

2. Population educsted in advan-
tages of using and maintaicing
sanitary water supply and excreta
disposal facilities,

3. Village water supplies devel-
oped and iz roved.

h. Sanitary excreta disposal
facilities constructed,

5. Pump installation and main-
tenance/repair program established
in the project area.

-6. GPRB organizational structure
developed to respond to further
project design, execution and
monitoring

24

Magnitude of Outputss

1. 100 ‘Jenizese traingd(water resocurces
develomment and management 10; equipment
and pusp maintenance 28; public health
education and sanitation 5¢),

2. Public health/sanitation education
earried out in 250 villages and 60
schools vhere water development
program are carried cut simultsnecusly.

3. 225 wells and 7 springs developed
for safe and reliable water supply.

§, Multiple hole public latrines con-

structed at schools, dispensaries;

two-hole slabs for village campounds

constructed,

5. 225 wells mounted with AID purchased
;-

0 willagers tralped in basic pump
maintenance amd repair;

9 pump repair and maintenance men
trained for major repair and maintenance
supervisionj

At least a three year supply of spare
parta retained at pump maintenance
snd repair centers.
6. National, provincial ani i’strict
offices of the Hydraulic service
functioning. Policy and prograa

IMPUKRTANT ASSUMET LUk

1. Project statistics and GFFB

2. Project evaluations.

3. In-person ctservations and
project progress reports and
evaluations.

k. Project statistics, progress
reports, evaluations and in-
person observations.

5. Project statistics, progress
report, evalustihs end in-
person observatioms.

6. Project evaluation, organi-
zational analysis of the GPRB

‘rural project planning and

coordinating bodies functioning st implementation capabilities.
the provincial and nationsl lesvels., .

R i s e L — p

Assumptions for achieving outputs
1. GFRB administrative and
financial support will be pro-
vided for persons trained to
carry out their tasks,

2. a) Fopulation is receptive
to educational programs in
villages and schools;

b) GPRB personnel are willing
and sble to carry out rural
village level programs,

3. a) Adequate (quantity and
quality) water supply is avail-
able in the project area;

b) Pumps are socially accept-
able to local pupulations,

b, a) Latrines are socially
acceptable to local populations;
b) wvillagers will cooperate
wvith program to dig pit latrines,

5. Villagers and GFRB personnel
required for pump maintenance/
repair will become availsble

as required by the well installs-
tion schedule,

6. Donors involved in village
water supply projects will
actively coordinate project .
izplementation and confora to
organizational plans defined

oy the GFRB,
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ANNEX 1

. LOGICAL FRAMEWORK - INPUTS

in $000

FY 1980 FY 1981

FY 1982

Total
($000)
A.1.D.
—= Personnel -440 1,415 960 2,815
== Equipment & Commodities 634 121 755
=~ Local Cost ‘ 100 245 245 390
=~ Training 137 93 , 230
- Construction 482 316 . 219 1,017
=— Contingency 207 544 549 1,300
SUB-TOTAL $2,000 $2,734 $1,973 §$ 6,707
UNDP/CDF
= Personnel 300 300
=~ Equipment - 1,600 1,600
SUB-TOTAL $1,900 $ 1,900
Peace Corps.(U.S.Gg)
-— Personnel 540‘ 540
cP '
-~ Personnel 765 765
- Coustruction 172 172
-- Operations 133 433
== Training 30 30
-- Contingency 225 225
SUB-TOTAL $1,325 $ 1,325
TOTAL $3,900 $4,599 $1,973 $10,472




17.
la.
19.

Drilling Program terminates

Q
Drilling Equipment Reconditiomed
PACD

(Final evaluatiom)

7/84

8/84

9/84
(3/85)

GPRB/NWWA
GPRB/NWWA
QAR

(REDSO/WA/AID/W)



Project Description

ANNEX A.

Benin's rural population considers gotable water a _scarce and, therefore,

recious commodity. Close to 877 of the country's total populstion inhabits
EFEE?‘?UU_?E?EI villages., Few of these villages have a reliable and clean
WaTeT supply. In most villages, women and children must fetch water from
hand= ells located several miles from the village. The problems
surrounding water supplies are most severely felt in the northern provinces
where climate and geclogical ccnditions make survival difficult, Ia
Benin's two most northern provinces, Borgou and Atacora, daily per capita
consumption of water barely attains five liters (WHO's accepted daily
minimum is 20 liters per person).

Activities proposed under this project will assist the GPRB implement its
Naticnal Rural Water Supply Program in the Atacora and Borgou provinces.
The project will concentrate on develcping the two rmajor tvpes of water
resources In northern Benin: sqgiﬁig_;h;pggh_gactation systems and erovnd=-
water aquifers throuen drilled and dug vells. The water of seven springs
will be collected and channeled to neighboring rural villages and provide
safe water to some 40,000 persons. In other villages, 225 tubewells will
be installed and provide water for a rural population of 55,000.

In addition project inputs directed at the development of the Village Health
and Sanitation Pregram will help improve and expand exicting iastruction

in personal hygiene, the prevention of water-rclated diseases, and proper
excreta disposal to nearly 125,000 rural Beninese.

This program will require investments ty AID, Peace Corps, Benin and the
United Nations Development Program. A summary ol these contributions is
provided velowr™

FY 1980  FY 1981 FY 1982 TOTAL

($000)

A.I.D.
— Personnel 440 1,415 960 2,815
== Equipment & Commodities 634 121 755
- Local Cost - 100 245 245 590
= Training 137 93 220
-— Construction 482 316 219 1,017
— Contingency 207 544 549 1,300

SUB-TOTAL $2,000 $2,736  $1,9713%  $6,707

* "We will attempt to arrange full LOP funding in FY 80 and
FY 81 to avoid a funding reaquest for FY 1982"



FY 1980 FY 1981 FY 1982 Total

UNDP/CDF
== Parsonnel 300 300

SUB-TOTAL $1,900 $1,900

Peace Corps (U.S.G.)

- Personnel 540 540
GPRB
— Personnel 765 765
- Construction 172 172
-— Operations 133 133
— Training 30 30
- Contingency 225 225
SUB-TOTAL $1,325 $1,325
TOTAL $3,900 $4,599 $1,973 $10,472

The UNCP_has.alloged $1.6 million and its Capital Development Turnd has
alloted $300,020. However release of UNDP/CDF funds are contigent upon
the authorization of the AID project.

The Peace Corps has identified 36 volunteers, and is awaiting AID project
authorization.

The GPRB has already alloted money in its budget, appointed counterpart
personnel, and began Lo cevelop a Mmaintenance plan,

The Ministry of Equipment is responsible for rural water supply policy,
planning and implementation. Within this Ministry, the Direction of
Hydraulics is the technical service that is charged with carrying ouf these
responsibilities., The Direction of Hydraulics will provide the project
director for this Project.

The UNDP policy and program advisor will assist the Direction of Hydraulics
in developing an overall rural water supply policy and a long-term plan fcr
a national rural water supply program. The advisor provided by the UNDP will
ensure that all donor activities have a compatible approach to the problem
of rural water supply developrent and will ensure coordination between the
individual projects. ’

The AID project manage. under a personal services contract will be restonsible
for mandging and supervising all activities implemented with AID provided
resources., '

. Contract tecams and their Beninese counterparts assigned to the project will
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be responsible for the implementation of project activities with the provin-
cial authorities of the Hydraulic service and the Health Education and Sanitation
services.

A project management office will be established for assisting in supervising
and monitoring the project's implementation. One person from the Direction
of Hydrautlics and from the Direction fo Sanitation, plus the AID direct-hire
project manager, will staff this office. The AID project manager will supervise
and monitor the implementation of the project, and will serve as a liairon
between the project and various AID supporting offices such as REDSO/WA. The
project management office will be assisted by the project accounting procure-
ment and secretarial offices, In addition to ménitoring the project, the
project management office will prepare and submit annual project work plans
and budget for approveal; procurement and commodities and iheir distribution
as neeled to the project implementation staff; and preparation of AID imple-
mentation orders and evaluation reports. '



ANNEX 2

PPT - CPI Descriptions

Benin Rural Water Supply - 680-0201

Offiee Responsible

Event and Descrption Month for Action
1. Signature of AID-GPRB Grant Agreement 1 OAR/GPRB
2. Signature of UN—-CDF-GPRB Grant 1
Agreement CPF/GPRB
3. Meeting CPs % GPRB/0AR
4, UN-CDF Equipment Orders placed 2
with selected contractors CDF/0WWA
5. AID Equipment Ordered ‘2. NNWA/OAR REDSO/WA
6. Short Term Third Country Health 3
Training begins OAR/GPRB
7. Contract signed for project 3 :
technical assistance " " AID/W/NWWA
8. Long-term Academic training 5
begins in U.S. ! OAR/GPRB
9. Construction contracts let 3 OAR/GPRB REDSO/WA
10. UN-CDF Equipment arrives 11 CDF /GPRB
11. AID EQUIPMENT ARRIVES 14 . GPRB/OAR
12. T.A. team arrives 17 . GPRB/NWWA
13. Project Operations begin .18 GPRB/NWWA
(all activities)
(first project evaluation) ‘23 (GPRB/OAR REDSO/WA)
14. Photo interpretation and limited
Geogaphical study of test drillings 26
sites in hard rock area (Barkoara)
completed GPRB/NWWA
15. Begin test drilling operatiom in 29
Banikoara region GPRB/NWWA
(Special evaluation-Pump Maintenance 32 (REDSO/WA)
16. Participants sent for training 38
in U.S. return QAR/GPRB
(Second evaluation) 4l (OAR/REDSO/WA)



ANNEX THREE
PROJECT PROCUREMENT AND IMPLEMENTATION

I. AID PROCUREMENT
A. INSTITUTIONAL CONTRACT FOR TECHNICAL ASSISTANCE

The technical assistance requirements for this project are
large, diverse and will require a combination of skills that is not
easlly found., The project as designed will provide seven technicians
for a total of 18.3 person-years. The technical skills required by the
project range from public health and sanitation to geophysics. Yet
each member of the technical assistance team is linked in the process
of finding, developing and utilizing water resources and in the process
of training Beninese counterparts whom will eventually assume
responsibility for the project. Given the difficult geological
conditions of Northern Benin, the project techniclans involved in
locating and developing water resources must be well versed in
methodologies for both hard rock amd softer rock formations, In -
order to pass these same skills on to their Beninese counterparts,
the team must have French language capabilities and the personal
characteristics required to effectively work with and train national
counterparts, The technician charged with developing natural springs
willl need skills as an engineering geologist in order to judge the
geological formations giving rise to the natural springs, to judge
its capacity for development and will need skills in civil engineer-
ing in order to plan and supervise construction that will enhance
the water production of the natural spring and ensure future contamin-
ation will be effectively sealed off. The technlcal skills of the
Public Health speciallist and the pump maintenance supervisor may be
somewhat less exacting, but these technicians will be expected to
develop skills among villagers in very traditional and often isolated
villages.



The terms of reference for the contract personnel will bte
prepared and the PIO/T for this technical assistance will be ready
for signature by late CY 1980 when funds are available for the tech-
nical assistance compcnent of the project. Short descriptions of
the qualifications of the American contract positions are contained
in the technical amnexes to this project paper. The contract for
technical assistance will provide the following inputs to the
projects:

1 Hydrogeologist (42 pm) $ L487,000
1 Mechanical Superintendent (L2 pm) 360,000
1 Master Driller (36 pm) 310,000
1 Engineering Geologist (36 pm) 310,000
1 Pump Maintenance Supervisor (24 pm) 170,000
1 Public Health/Sanitation Advisor (36 pm) 255,000
1 Geophysicist (i pm) " 148,000

Estimated Contract Total: $1,940,000

For the Spring Captation component, the contractor will
provide an engineering geologist with construction experience.
The Engineering Geologist will act as the co-director of the Spring
captation component with a Beninese co-éirector from the Hydraulic
Arrondissement of the Hydraulic Service. The contractor will be in
charge of the design of appropriate spring ¢.ptation systems and
willl supervise the construction of the captation structures. The
co-directors of *his component will report to the Beninese project
director and the AID direct-hire project manager. The co-directors
wiil supervise the Peace Corps Volunteers assigned to this component
and the spring captation construction crews. The Engineering
Geologist is erpected to arrive in Benin during May-June
1981. Ccnstruciion activities of the spring captation component are
expected to start in January 1982,

For tkLe drilled well construcrlon compconent, the contractor
will provide a hydrogeologist, a mechanical suc=rintendent, master
driller, and a pump maintenance supervisor. The drilling hycrogeologist
will act as the TA team leader zad co-directer of the drilled well
construction activity. Ths Beninese component co-director will be
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from the Arrondisscment of Hydrology of the Hydraulic service.

The activity co-directors will report to the Beninese project
director and the AID project manager. The pump maintenance
supervisor will report to the Regional representative of the
Hydraulics Service based in Natitingou and Parakou (Atacora and
Borgou provinces respectively). The hydrogeologist and the
mechanical superintendent will arrive in country by May 1981

to assist in scheduling the well drilling program in the Borgou Province,
and to set up the drilling equipment as it arrives, The master driller
and pump maintenance supervisor will arrive several months later when
the drilling program is scheduled to begin (September 8l ), The

TA will provide a public health/sanitation advisor to assist in the
public health education program envisioned by the project, supervise
the implementation of this program and provide coordination between
the health education prograg, the latrine constrcction program, and
the installation of wells and pumps in villages. The incumbent will
have professional experience in health related endeavors in West
Mrica. The public health/sanitation advisor will be the co-director
of this component with the health service officer stationed in the
Borgou and Atacora provinces. The contractor is expected to arrive
in country in July 1981 in order to start the health education/
sanitation program in villages where wells will be drilled and
springs developed. The short-term geophysicist will arrive inearly
CY 1982 to assist in planning the test drilling program in the hard
rock areas of the project zone. Housing, official vehicles, POL,
mintenance and repair costs for project equipment, and project
coumodities themselves are not included in the contract.

These will be supplied to the contractor by the project. The
Health/Sanitation advisor, however, will most probably be housed

in Parakou where housing can he rented. For this technician, housing
ceets have heen incuded in the contract,

The project provides $30,000 in FY-1980 funds for a contract for

procurement advisory services. The contract will provide an’ equipment
procurement advisor to review the equipment lists to be purchased by each
source of finence, procurement regulation and procedures to be
-followed by each source of finance and will draw up a list of spec1f1cat10ns
for the eq ipment to be purchased by AID which will be compatible with

the project equipment to be provided by the UN=CDF, . ...

Bfforts must be coordinated with UN-CDF
so that tiim AID contractor can review UN-CDF equipment lists.
Ideally, the UN~CDF and AID would jointly co-finance the procurement
advisory services contract to provide detailed procurement specifications
for the inputs of both donors and also eventually be responsible fot
the technical assistance team required to operate the project equipment.
At this time, however, it is impossible to ascertain that such an
arrangement is possible.
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3. Pexrsoual Services Contracts for Project Mansgement Support.

The project aaticipates hiring three third country naticmals
to provide secretarial/translation, accounting and procurement/logistical
services. Each of thase contracts to provide services will be for an
estimated forty-two months or the operatiomal duration of the project.

It is expected that these individuals will be contra cted and begin work
batwesn October 1981 and February 1982, These three individuals will

be supexvised by, and will be responsible to, the AID contracted

project manager and the Beninese project director. Personal Service
Contracts are anticipated for the three positions, however, the project
manager may wish tp consider the use of bost country comtracts. Estimated
costs of these three personsl services are: Secratarial /Trauslator
services, $70,000; accounting services, $90,000; Procusement Assitans,
$260,000. ' “

C. Local Contract for Asstitance in the E_._gua:ion of ‘rra_i.g
terials.

Short=term non-perscnal services contracts will be let for

providing assistance in the preparation of trai-i-z material for the
public health education and the well/pump maintemurze activities of

the project. Assistance provided through this coziraci(s) will '
provide assistaince in the preparation of training =aterials, translation
and 1llustration services, and typing and printing of Zocumentation.

The contract(s) will be between the GZR2 and e local
inatitution. The project manager should consider the sossibility of
contracting the printing of the training materiasl iz t:e U,S,, if
the cost 1s lower and a suitable printer capable of Zariling materials
in French can be found. Total estimated cost of tais comtract(s) is
$50,000 during the life of the project. ' 5 3

D ; Contract for Photo-Interpretatioxz of Sdsting Aerial

Photos to Uetermirs Well Site Placement,

A .Zort-term non-persona. services coztras will be let
for photo-interpretation of existing aerial photosrazias in preparation
for the test drilling program (25 wells) in the kaxd rocik zone during
the second operational year of the project. Assistanse provided by
this contract will assist the project in determi=ming t2es test drilling
sites, The contract will be between the GPRB a=i =n imstitution
capable of performing the desired analysis. Mos% probably BRGM will
be chosen as the contractor because of its predcmi=ate capabllity in
this area. Total estimated cost of the contract is $15,000. A waiver
of code 941 nationality for this contract is being raguested.

E. Construction Contract(s). T mcal

As the total amount of construction fuzisd %7 the project
is too small to interest American firms, or make 1% Dcssible for them
to recover mobilization costs, it is anticipated t==% %hs project
funded construction activities will be contracted %o a local construction
company or companies, The contract(s) will be beti=en the GFRB and
local construction companies, and will be awarded c= a competitive
bidding process, AID will approve contracting srocedures, construction
plans, and sites.

(1) Construction Contract for Project Fousizgz., As adsquate
housing does not exist in the project zone, it will %2 =zacessary -~
+0 build four permanent residences for the projezt lacznicel
advisors and their families. ZIstinmated cost per Zousi=g it
is $68,750, and cost of all housing construction is $275,000.

The project manager and the project director may wisa <o

consider the use of pre-fabricated housing availabdla i= Tizeria,

cr procurement of mobile homes in the U,S, for tza tecz=zizians

- housing for families, The amouat budzeted is sufliciz==%s Zor any !
cZ the taree options avallable for techmiclans rousZ=s. i
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(2) Construction Contract for a Warehouse and QOffices.

As the Hydraulic Service (DH) does not presently have adequate
infras$ructure in the project zone, a warehouse will be
construction in which to store expendable drilling supplies,
spare parts and maintenance equipment, and tools. To provide
the office space needed by project technicians and the pump
maintenance program, a small office will be built in Kandi
and in Natitingou. To provide the office space needed for
the project management staff, a small office will be built
“adjacent to the current Direction of the Hydraulic Service
in Cotonou. For the warehouse and office construction, AID
and the GPrB will each contribute 50% of ‘he construction
costs. The estimated cost of this construction is $170,000,
of which AID will contribute $85,000.

F, U.S, Commodity Procurement Contract.

AID financed project commoditizs having a source of origin
within the United States will be procured by a procurement agent
under contract with the GPEB. The contract is expected to be a
cost plus fixed fee contract with the fee estimated to be ten percent
of cost. It is recommended that the Afro-American Purchasing Center
(AAPC) be queried as to its interest and ability to provide these
services and at what cost. A listing of commodities to be purchased
is contained in this annex. The contract for ‘the procurement of
U.S, commodities, shivping and fee is estimated to be $1,12:,000,

G. Local Procurement.

A certain aumber of commodities will be purchased locally by
the project. This type of procurement is limited to operational and
maintenance costs, local construction materiaZs to be used in the
latrines, springs and well construction compoznents of the project,
and shelf-item purchases of both U,S, and local origin.

One of the largest expenditures of the project will be for
fuel., Fuels will be purchased locally in Bernin from the natiocnal
petroleum product distributcr. The contract for fuels will be
negotiated as there is only one company involved in fuel distribution.
It should be noted, however, that fuel prices in Benin are considerably
lower than elsewhere in West Africa. Cement will be negotiated by
contract with Benin's National Cement factory. Vehicle maintenance
will be handled by the local distributory of the vehicles selected
for purchase by UN-CDF on an as-the-need arises basis. The estimated
value of direct purchases by the project is $1,070,000. A detailed
listing of commodities to be procured is contained in this annex.
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II. Other Donor Procurement

~

~
The United Nations Capital Development Fund will provide
approximately $1.5 million for capital equipment need by this project.
This fund will be used primarily for the purchase and shipment of the
necessary drilling equipment, drilling materials and supplies, and
vehicles needed by the project. A detailed listing and specifications
listing of the equipment to be provided is contaired in this annex.

Equipment and commodities procured by the UN-CDF will be
granted to the GIPRB with the stipulation that they are for use in a
USAID-GPRB joint endeavor in providing sanitary water supplies in
Northern Benin. The USAID-GPRB Grant Agreement will stipulate that
equipment, vehicles and commodities provided by the UN-CDF will be
made available for the duration of AID's activity involvement in
this project. The procurement of these commodities will be handled
according to the UN-CDF guidelines and USAID will intervene only
once the equipment has arrived and is transferred to the GPRB,

III. Host Govermment Procurement

The GPRB will supply counterpart personnel as needed by

the implementation of the project. Most cf the needed personnel will

be in the civil service of the host country. Unskilled workers will °

be hired locally as the implementation schedule and work plans require.
Payment of temporary workers will be the responsibility of the Beninese
activity co-directors. For the payment of temporary employees, GPRB
. funds will be deposited in an account upon which the activity co-directors
can draw funds. Persons having regular civil-service status will be paid
through the normal civil service channels.

AID and the GPRB will jointly contribute to the construction
of one warehouse and three offices. Construction contracts for this
activity will be jointly acceptable to both parties and will be let on
a competative basis,

During the final two years of the project, the GPRB is expected
to provide funds for purchasing fuel and drilling supplies needed for
the project. Funds to cover tiese purchases will be put into an account
at the beginning of the prcject's operaticnal year. Purchase of fuels
and commodities will be made by <the project against this acccunt follow-
ing procurement regulations of the Direction of Hydraulics.
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PROCUREMENT LIST=-AID

Iine-Ttem Category
Sub=-total Sub-total TOTAL COST

A.

B.

C.
D.

E.

F,

Contract for Technical Assistance

1. Hydrogeologist (42 pm) 487,000
2. Mechanical Superintendent (42 pm) 360,000
3. Master Driller (36 pm) 310,000
L, Engineering Geologist (36 pm) 310,000
5. Pump Maintenance Supervisor (24 pm) 170,000

6. Public Health/Sanitation Advisor (36m) 225,000
000

7. Geophysicist (4 rm)
8. Procurement Advisory Services (3pm) 30,000

Contracts for Project Management Support
1, Secretarial/translator services (42 pm) 70,000
2. Accounting Services (42 pm) 90,000
3. Procurement Assistant L2 pm) 260,000

Contract for Preparation of Training Materials 50,000

Contract for Photo-Interpretation 15,000
Construction Contracts
1. Technical Housing (4) 275,000
2. Warehouse (1) ' ' 32,000
3. Offices (3) 53,000
Contract for Procurement of U,S, Commodities
Commodities
1. Flat bed trailers (L) 30,000
2. 700 gal. fuel tanks trailer mt'd (4) 16,000
3. Heavy duty trailer house for field use
(PortaKamp) (3) 36,000
4, Moyno Hand Pumps (250) 135,000
5. Single side band radios (8) 8,000
6. Water Analysis Kits (Hach Chemical Co.
model DR L/, w/conductivity) (8) 10,000
T. Gravity Resistivity meter (1) 25,000
8. Electrical resistivity meter (1) " 15,000
9. Seismograph (1.) : 10,000
10. Borehole Geophysical Logger (1) 25,000
11, Miller D-5 Welder (1) 7,000
12, Field light generator, 4.5 kw (1) 10,000
13. Generators, 25 kw (3) 60,000
1L, Shop Air Compressor (1) 10,000
15. Shop welding equipment 6,250
16. Shop tire and wheel repair equipment 2,300
17. General shop equipment 2k,900
18. Automatic shop tools L,600

750,000

30,000
420,000

50,000
15,000

360,000

1,125,000

* This item may or may not be part of the contract for project technical

assistance.
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PROCUREMENT LIST-AID

Line-Item Category
Sub-total  Sub-total TOTAL.COST

28. By Oxpplies 75350
2. Yonstruction hend tools 35,000
21. Pump drop pipe 45,000
22. Portable tiaining material 5,000
23. Audio-Visual training equipment: 15,000
24k, Pump maintenance sets (300) 18,000
25, Set of home furnishings (6) 120,000 %
€5, Office furniture sets (8) 20,000
27. Office equipment sets (8) 12,000
28. Drartsman's office fur-ishing (1) 3,000
29. Storage bins, steel 6,000
30. Storage shelves 4,000
31, Safes (2) 3,000
32, Water distribution valves/fittings L,0cn
33, Steel water distribution pipe . 28,000
Shipping 40% 300,000
Fee 10% 75,000
Ge Non-U,S, Ccmmodity Procurement (probable source 1,070,000
code ) 585,000
Mobylettes (12) (899) G,000
Motorcycles (8) (899) 12,000
Cement 1350 Local 120,0C0
Reinforcins steel(941) - 80,000
Roofing material Local 15,000
Lumber Local 25,000
Steel plates, covers, frames 941 25,000
Well construction materials 941/shelf 35,000
Water distribution pipe 941 190,000
3,000 litre fuel tanks (2) 941-Nigeria 10,000
Phcco copy machine’(2) shelf L,000
Local shipping of construction materials 60,000
H, Operational Costs 485,000
Fuel/Lubricants (800,000 litres) - 270,000
Spare Parts (899) 50,000
Vehicle/Fquipment maintenance (labor) 1 0,000
Office supplies 20,000
Training supplies and material 15,000
I. Other Costs 1,432,000
Contingency for non-contract local
construction 132,000 -
Contingency 408,000
Inflation 892,000

Both housing and furnishings will be added to the technical assistance contract.
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1,

17.
18,

UNITED RATIONS CAPTTAL DEVELOFMENT FUND

Procurement List.

Equipment™

Failing 1250 mud/air rotary mounted with
basic accessories (1)

TRW Mission Hammers {2)

S5-ton 44 truck with 1200 gal, water
tank and pumps (1)

4l Pick-ups, heavy duty with front mounted
winches (Landrover) (3)

2Xh pick-ups (Purgot LOL bachés) (4)

J=-ton Flat bed truck with winches and pump hoist
ﬁisc. Camping equipment sufficient for 10 persons
Extra drill stem LOO' 2-7/8" IF

Well casing for approximstely 150 wells,
Bulk of order will be for PVC casing.

Well screens (quantity sufficient for 150 wells)
Tricone drilling bits (200)

Mission Hammer bits (2h4)

Ditch Witch self-pro?elled Trencher (1)

I-R Air Compressor (2) .

I-R Air Hammers (2)

I-R Air Drills (2)

Cement Mixers (Portable) (2), with diesel engine

5-ton Dump truck, with front mounted winch
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Estimated Cosg

$ 170,000
10,000

50,000

45,000
32,000
40,000
35,000

5,000

100,000
35,000
60,000
20,000
30,000
20,000
12,000
12,000
10,000
40,000



UN-CDF Procugement List (contipued)

19.

20,

21,

23,
2k,

25,

Equipment

4X4 Heavy Duty Land Rover Pick-up, with
front mounted winch (2)

2XL4 Peugot 4O4 baché pick-up (1)

Lx4 Heavy Duty Land Rover Pick-up, with 220V
adapter on electrical system (2)

2X4 Peugot LO4 baché pick-up (1)
Spare parts (25% of equipment costs)
Shipping (30% of equipment costs)

Contingency (15% of estimated Equipment costs)

TOTAL:

Estimated Cost

30,000
8,000

30,000

8,000
201,000
301,000
96,000

$1, 00,000

# - Specific brand names are shown for illustrative purposes only.
The actual name brand purchased will depend on international
campetitive bidding by interested equipment manufacturers and
suppliers. However, the specification required for the eqip-
ment will closely approximate the name brands noted in the

above listing.
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GOVERNMENT OF THE FEOPLE'S REPUBLIC OF BENIN

FROCUREMENT LIST

A. Personnel (Salaried)
Number
of
Persons Position Title Person/Years Estimated Cos

-

b
PEOPMOAANNNOHFONHHKHHUINDOHWH £ =0 DWW R DD -

Project Director

Assistant Project Managers
Provincial Hydraulic Chiefs
Bydrogeologist (counterpart)
Project Office Staff

Drilling Rig Operators
Assistant Drillers

Vehicle Mechanic

Drilling Equirment Mechanic
Welder

Electrician

Laborers (full-time)

Temporary Laborers

Pump Installation Supervisor
Pump Mechanics

Mason

Laborers (full-time)

Pump Maintenance Trainers
Warehousemen

Chauffeurs

Engineering Geologist (Counterpart)
Surveyor

Surveyor's Aide

Draftsman

Construction Foreman
Construction Workers

Equipment Mechanic

Provincial Health Directors
Provincial Sanitation Officers
Provincial Health Education Officers
Health Education Trainers
District Sanitation Agents
Village Animatrices

Latrine Construction 3Supervisors
Construction Workers (Latrines)
Health Office Staff

Trainees

Sub=-total Salaried Personnal
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$ 24,000
36,000
27,000
13,000
12,000




GOVERIDENT OF THE PEOPLE'S REPUBLIC OF BENIN
PROCUREMENT LIST (Continued)

B, Non-Salaried Personnel

Estimated Value

Approximate of
Activity Person/Years Volunteer Force
Village Health Volunteers 120.p/yrs $108,000
Village Latrine Construction* 20,000
Village Spring Captation Construction#** 32,000
Village Pump Maintenance Volunteers 185 p/yrs 166,000
Sub-total Non-Salaried Personnel $326,000

# . Calculated at donated labor input of $20.00 per latrine for the
probable 1,000 latrines to be constructed for village households.

#* - Calculated at a volunteer labor force of 10 persons during the
duration of the construction activity (6 mos. for 7 springs).
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: GOVERNM:NT OF THE PEOPLE'S REPUBLIC OF BENIN

PROCUREMENT LIST (Continued)
Estimated Cost

Oe
Fuel/Lubricants $§ 50,000
& Vehicle/Equipment maintenance and repair 25,000
- Office Utilities 12,000 <
Office equipment and supplies - 6,000 - -
Well construction materials -l e
Aerial Photographs - S~ o
Sub-total R
D. Ih-country Training
Non-formal Educational Training 15,000
! Formal Academic Training 30,000
g Sub-total $ 15,000
: E. Construction Costs
.' Office/Warehouse Construction Contracts 85,000
i ' Construction Material for Spring Captation
| (sand, gravel, etc.) 50,000
Construction Material for Latrine Construction
: (cement, sand, zravel, etc.) : : 19,000
) Construction Material for Wells 18,000
Sub-total $172,000
F. Contingency and Inflation  Sub-Total $225,000
TOTAL (GFRB) $1,325,000%
==

* - Total does not include estimates of village labor for the
. project - (B, Non-Salaried Personnel).
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ANNEX L

INITIAL ENVIRONMENTAL EXAMINATION

Project location:

Prqgect Title:

Funding:

I E E Prepared By:

Envirommentsal Action

Recommended :

Concurrence:

Assistant Administrator's Decisi

Approve:

Disapprove:

ATACCRA and EARGOU Provinces
République Populaire du Bénin

Benin Rural Water Supply Project

FY 1979
LOP - $6,677,000

Murl Baker, USAID/Niger

A negative determination. No further
environmental action is required.

4 ( Ve

Date: 71-¢ 1

Terbert L. Woods
ATID Affairs Officer, Cotonou, Benin

Vo

R Date: -

John Lﬁndgren, CAR
Lome, Togo

Date: 44{/;43/8C3
77

Date:
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I. Examination of Nature, Scope and Msgnitude »f Environmental \
@aet s

The proposed project for the development of rural water supplies and
envirommental sanitation in the Nerthern two provinces of Eenin will have
minimgl impact on both the physiczl and socilel environments of the
project zone. The project will develop 6-7 matural springs in the project
zone, will be introducing drilled wells on a relatively new technology for
the withdrawal of water supplies, namely pumps, which will improve both the
quantity and quality of water availlable, and will change through education
programs, personal hygliene habits regarding excresta disposal arnd village
sanitation,

A. Description of the Project: The project is located in the North-
ernmost provinces of Eenin wnich are predominately small rural areas
importent for their agricultural production., The project will assist the
GPRB to provide rural villages with reliable and safe suppliec of water
and village sanitation facilities. The project has essentially two
major aspects both of which support existing governmental services and
programs, The first aspect of the project concerns the development of
sub-surface water resources (and.maintaining these facilities) for human
consumption. The second aspect of the project concerns providing villagery
with information and sanitation facilities thus permitting them to improve
general health conditions in the villages. These two aspects of the
project will be implemented together and will be coordinated at the village,
district, zrovincial 2nd national levels., This Joint implementetion 2nd
coordination at all levels of the project is necessary in order to insure
that sanitary water supplies provided by the project are properly used and
maintained and will have a substantlal impact of improving the rural village
health,

The project will concentrate on training Beninese in technizues of
water resources development, pump installation, orerations and mairntenarce,
health and sanitation education, and latrine construction. In addition to
giving individuals the technical skills required to continue the project
activities, an integral part of the training process will be to develocp
coordinatinz linkages between health institutions and water resources
develomment institutions. The primary objective of the project is to
train peovle and as a result, the amount of tangible facilities implented
by the project will be a function of the training program rather than a
primary objective, Thus in case of conflicting objectives, the training
of Beninese counterparts will supersede the installation of a target number
of facilities.

1., Water Resources Develomment

will
2) Natural Secring Captaticn: The rcroject/develop 6-7 natural
springs in tne project area to zrovide san.tary rate* supplies to villages
existing in close proximity of these springs, ese springs are currently
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being used by the villages but are highly susceptible to contamination.
The springs identified in the project zone for development are permanent
and will easily supply the water needed by the villages. Sanitary water
distribution systems will be installed to make water available in the
villages as required by the sige of the village, Swurplus amounts of
water evailable will by-pass the distribution system by means of an over=-
flow dewice and will be diverted out of the village into its current stream
bed thus remowing stagnant ponds within villages which serve as breeding
growads for mosquitos and other health pests, Judging from preliminary
estimates of spring output and populatiee. Sty ——eme 3 the villages to
te served by the springs, the merfeas: A TAL MR —o-Fe200 people
benefiting from these water pessxsrs-

b) Drilled Well Constvempiiee zc: Liste—sewwees:

During the four year life of the project, all the equip=
ment, materials and manpower will be provided to drill approximately
225 wells in villages which currently do not have a well or other reliable
source of water. The new wells to be installed will be L-inch diameter
cased wells averaging an estimated 60 meters depth. The wells will be
equipped with g manual pump to extract water, Baged on hydrogeological
conditions and the capacity of the pump when operated manually, the
project anticipates an average use of approximately 250 persons per
well, However, the available capacity from each well should enable as
many as 360 persons to obtain their daily water requirements (20 liters
per day per person and with eight hours of operation). Most of the
wells will be located in villeges that have either a school and/or
dispensary. The well(s) will supply water for both the public facilities
and the village. The areas where the population densities surpass the
capacity of a single well operating an average eight hour day, an
+.Jditional well will be installed to supply the minimum daily water
requirements of the villages, It 1s anticipated that most of the
villages will require two pumps.

To maintain the hand pumps mounted on the wells
constructed by tlie project, villagers will be trained and encouraged
to oversee the proper utilization of the pumps and provide the
preventative maintenance required by the pumps. The hydraulic service
will be trained ancd provided with tools, spare parts and vehicles in
order to promptly repair the pumps when they break down. Pump service
centers will be created according to the drilling programs undertaken
during the life of the project. It is anticipated that one regional
office plus four district level repair centers will be established
during the project.




2. Health Education and Sanitation

The project will provide the equipment, operating costs and
personnel to implement a village health education program and construct
latrines for private and public use. The health education program is
designed to teach villagers about the personal and community benefits
of utilizing the newly developed water resources and latrines. Many
water supply and envirommental sanitation projects bave failed in the
past because of the lack of motivation through education and under-
standing which results in only superficial and intermittent usage of the
facilities by the intended beneficiaries. The public health education
component of this project will utilize formal health training programs in
public schools and adult non-formal education techniques. Community
participation in the health effort 41l be stimulated by the training
of persons from the villages and integrating the existing traditional
health beliefs, tireatments and habits with accepted public health
principles., The health and sanitation education programs will be
Integrated into the existing basic health service delivery systems.
Latrines will be provided for schools and dispensaries in villages
where wells will be located. The project will also experiment with
providing public latrines in villages organized to maintain these
facilities and' compound latrines in other villages. Coordinating
linkages will be established vy the project to insure that future rural
supply projects which are justified on the basis of health improvements
will actually promote better health.

3. AID Resources for the Project

To carry out the activities described sbove, approximately
18 person/years of AID financed technical assistance will be provided
over the four year life of the project. In addition, Peace Corps
Volunteers will be used to assist in the implementation of the project.
Two ECVs will assist in the spring captation activity; two PCVs will
assist in pump maintenance and repair; and, four FCVs will assist in
the health education and village sanitation activity. AID will provide
$875,00¢ for the purchase of equipment, $1.3 million for construction,
and $600,000 for operational costs. Total AID inputs cost into the
project are estimated to be $6,677,000 for the life of the projact.

B, Identification and Evaluation of Envirommental Impacts

The potential areas for envirommental impact are few with the
impact being limited. The highest potential for a negative impact is
groundwater contamination if there is improper placement of the pit
latrines constructed for the disposal of excreta, With the provision
of technical assistance, supervision and training, the project will
minimize this potential., A second potential for a negative impact is
contamination of spring sources by people defecating in the immediate
area of the spring source. The structures built to captate the spring
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should eliminate this potential and the latrines constructed in the
village should aSsure proper excreta disposal.

Water, a national resource, will of course be extracted. The
impact of {his will be negligible in that the rate of withdrawal will
not exceed the recharge rate of the aquifer, The rate of extraction of
the water resources will be minimal compared to the overall dynamics of
the recharge system as long as hand pumps are used on the wells, Again,
the hydrogeological research, technical assistance and training will be-
provided to assure proper placement of the wells and an appropriate
extraction rate of gioundwater resources,

There are expected to be soclo-economic changes and modifications
of current cultural practices. Out-migration could be reduced as adequate
wvater supplies will make living conditions more attractive in the project
zone, This may result in a slight increase in the project zone's
population., It is doubtful that adequate water supplies will encourage
ig-migration. Easing the tedious demands of water collection will allow
more time to be devoted to other economic and social pursuits, especially
for women., Cultural practices are expected to change with the introduction
of a health education program and sanitary excreta disposal facilities.
The cultural practices to be introduced, if accepted, will result in
a positive impact on the health of the project beneficiaries,
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II. Recommendation & r Environmental Action

The project will not have significant effectson either the pﬁysical
or social environments, It is recammended, therefore, that a Negative
Determination is appropriate as the Threshold Decision, and no further

environmental action 1s needed., This recommendation is based upon the
impact evaluation and discussiocn attached.

Discussion of Possible Impacts

Ao landuse

1.

2.

Changing the character of the land through:

b.

Ce.

Increasing the vopulation of people or animals in an area

of
Because/reliable sources of water throughout the year in the
project area, seasonal outmigration of people should be
stabilized or reduced. This could result in slight increases
in population.

The wells to be developed are to provide sufficlent water for
domestic uses (approximately 20L/person/day). They will not
have sufficient flows to water large numbers of animals and,
thus, no increase in the domestic animal population is anti-
cipated.

Extracting natural resources such as minerals or water

The rural water supply project will expleoit limited quantities
of ground water, The wells, equipped with manual pumps, will
beysapable of withdrawinz water at a rate of approximately

1 Whr/well, The criteria for acceptance of each well is to
be established at the same rate, so that discharge will be
less than aquifer recharge within the zone of influence
created by the pump.

Land Clearing

No lend will be cleared by the préject other than that
immediately around the wells., No impact on the environment
showld be anticipated.

Changing the character of the s5il

There will be no disturking of the soil other than that
required to drill the wells,

Altering some of the significant natural defensges »rovided oy

an

arez

There will be no natural dz=fenses aitzred or disturbed,
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B.

C.

3.

L,

Foreclosig5_§@nortant and perhaps better uses of the land

There will be none as the land will not be significantly
disturbed.

Jeopardizing man or his works because either is put into a zone
of posential disaster

This will not happen.

Water Quality

1.

2.

Changing the physical state of the water

Changing the chemical or biclogical states of the water

The geological conditions in the project area consist of highly
fractured rocks at or near the surface. BEecause of these physical
characteristics, the groundwater travels at very high velocities.
Any contaminant placed at the ground surface will probably migrate
to a point of discharge, e.g., well, shallow spring, or stream,
within a skort period of time,

The pits for latrines have the potential for contaminating the
ground water if they are located within these fractured rocks,
and are nst ccastructed of reinforced concrete tc rrevent
vertical or horizontal le e into the aquifer, The collection
of excreta creates a point? scharge, whereas withosut disposal
facllities there is a non-point discharge. The location and type
of latrine construction will be specified by the project hydro-
geologist after the borehole is drilled at each site to minimize
the impact.

Changing the ecological balance of a water body, thereby changing
its chemical and biological balance

No body of water will be disturbed, Well (ischarge will be less
than aquifer recharge,

Atmospheric

'There will be rno air additives used in the project, nor will there be

any air pollution or noise vollution caused as the pumps installed
will be manual,

Natural EResourcss

1.

Diversion, storage or increazsed use of w.tar

Increased availabilities of water is a major purrpose of the
project, tnus there will be an increased uss of water. As



F,

2,

previously stated, however, well criteria will be established
such that wel) discharge will no more than equal aquifer
recharge.

Irreversible or inefficient commitments of natural resources

The natural resource to draw on, water, is "renewable" in that
there is aquifer recharge, Thus there will be no Irreversible
or inefficient commitments of natural resources.

Cultural

l.

2.

Altering or destroying important physicel symbols of a ==l=twa

No physical symbols will be altered or destroyed, With v ii_=p=
leaders participating in the decision making process

for the placement of wells, any potential disturbing
of sacred areas will be avoided.

Dilution of cwltural traditions

No cultural traditions will be diluted though certain changes in
cultural practices will be required, Care will be taken to avoid
taboos such as those against common disposal of body wastes from
males and females,

Socioeconomic
1, Changes in patterns of economic growth and employment

2.

These will be little if any effect on the existing patterns of
employment in the project. The assured availability of water
may moderate out migration, the easing of water collection may
provide more time Jor other econcmic activities, especially
for women and/or children.

Movement, resettlement or changes in povulation

As previously stated, out migration from the project area may moderate
and result in a natural slight increase in the local porulation.

iites or areas where wells are installed and equirped with pumps

will be capable or providing water during the dry season, wrereas
iittle or no water has been available at that time of year in the
past. There does exist a slight potential for temporary gatherings

or clusterings of people during extreme drought conditions,
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3. Changes in cultural patterns that could affect socioceconomic
patterns.

The purposes of the project is to provide a more adequate and
sanitary water supply to & rural population, and to improve
hygienic practices through proper disposal of human excreta.
This will require certain changes in cultural practices such
as drawing water fram a well with a pump, rather than from

a stream, and sanitary excreta disposal as opposed to
open, though private, disposal, With the adoption of these
practices, economic, or leisure time activities could

be increased as time required for gathering water or
recovering from illnesses is reduced.

G, Health

1, Altering or destroving a natural environment,

No natural environment will be disturbed by the project which
could cause an impact.

2. Eliminating an element in an eco-system,

The ecosystem will not be disturbed.

. 3, Other factors,

Though difficult to quantify, it is generally accepted that en
adequate safe water supply reduces disease incidence, Combined
with health education and sanitary excreta disposal, morbidity
and mortality rates should be reduceu which could have a
moderate impact in other project area activities, such as
econonic activities for adults and time for schooling for
children,

H. General

The project will have no direct or indireet international immacts.
It is totally localized within Benin. The only controversial
impacts which could arise would be local and ve more concernad
with required changes in certain cultural practices, whicn are
desirable, Though part <f a gereral country bdrogram for the
develomment of rural water supplies supported by other donors,

the AID program can be assessed on 1its own without larger trogran

ggacts.




IHP%FT IDENTIFICATION AND EVALUATION FORM

Impact Areas and Sub-areas

A.  LAND USE

1. Changing the character of the land through

Impact
Identification
«nd Evaluation 1/

[ o

a. Increasing the population

b. Extracting natural resources

¢. Land clearing

=z |t

L1

d. Changing soil character--

=

2. Altering natural defenses-

. 3. Foreclosing important uses

4. Jeopardizing man or his works-

B.  WATER QUALITY

1. Physical state of water

Potential M

2. Chemical and biological states

Potential M

N

3. Ecological balance

1/ Use of the following symbols:

axm X =
'

No environmental impact
Little environmental impact
Moderate environmental impact
High environmental impact
Unknown environmental impact



IMPACT IDENTIFICATION AND EVALUATION FORM

c.

D.

F.

G.

ATMOSPHERIC

l. Air additives

2. Air pollution

3. Noise pollution

NATURAL RESOURCES

1. Diversion, altered use of water —

2. Irreversible, inefficient commitments—eweeccccw——

L)

CULTURAL

1. Altering physical symbols

2. Dilution of :zultural traditioms

SOCIOECONOMIC

1. Changes in economic/employment patterms

2. Changes in population

3. Changes in cultural patterns

HEALTH

1. Changing a natural environment

2. Eliminating an ecosystem element
3. Other factors

Improved health through provision of adequate

safe water supplies’

.73 -




GENERAL

1. International impacts
2. Controversial impacts
3.

4., Other factors

Larger program impacts

]

3.

-7h =




e

.

AID HANDSOQX 3, App 5C Part I

T “I:-B.E— R "lipﬂ“';"!f:'fm

ANVEX 5.,

PACE NBu
5C(1)-1

(This checklist has

statutory criteria applicable

Cisted ooy ":5 ""t{ fund sources: Development

applicable to individua
funds.

-% T, Be = s demonstrated
e sssistance will direct)
. imelic e wmwict 77 w8t, has the
-~ ~ Sapmemms 3¢ SR 3:_>~vned that this
T e, SN 49 mgRgns. wh COnsistent
- s viviations of inter-
nationally recognized human rights?

! 2 E# Sec, 481, Has 1t been determined that
f 3 e government of recipient country has
failed to take adequate steps to prevent
narcotics drugs and other controlled
substances (as defined by the Compre-
hensive Drug Abuse Prevention and Control
Act of 1970) produced or processed, in
whole or in part, in such country, or
transported through such country, from
blin? sold 111egally within the jurise
diction of such country to U.S. Government
personnel or their dependents, or from
entering the U.S, unlawfully?

5. FAA Sec, szogb[.. If assistance is to a
government, has the Secretary of State
determined that {t {s not controlled by

Bl
I e y

o TR

the international Communist movement?

4., FAA Sec. szoxc[. If assistance 15 to
government, 1S the government 1{able as
debtor or unconditional guarantor on any
debt to a U.S. citizen for goods or
services furnished or ordered where (a)
such citizen has exhausted available
legal remedies and (b) debt s not denied
or contested by such government?

5. FM Sec. 620!;% ('l}. If assistance 1s to
a government, has 1t (including government
agencies or subdivisions) taken an{ action
which has the effect of nationalizing,
expropriating, or otherwise seizing
ownership or control of property of U.S,
citizens or entities beneficially owned
&y sham without taking steps to discharge
‘t‘_:igatigns toward such citizens or

-75-

been t .
‘ updaﬁld to coarg&r?s 1§r1th dnllcl:ionllad'd:ltion: for FY 1980

%uahl'ly to FAA funds, and then criterfa
stance and Security Supporting Assistance

" Yes, it can be demonstrated that assist-

ance provided by this project will benafit
the needy, There ere no major violations
of Human Rights in 3enin.

No.

Yes, ‘the Secretary of State has determined
that the People's Republic of Banin is not
controlled by the international Comrmunist
movenent,

No.

No.




No, the Government of the Peoples Republic
of Benin (GPRB) espcuses a marxist/leninist
ideology and accepts both military end
economic aid from socielist ecvniries but is

. 620{a), 620(&)' App. Sec. 108,
FM.S“ uc{p&mt co ; xy a Commuus

countay? WLl assistance be pqavided
to the Sociafist Republic of Vietnam,

lol

11,

12,

Cambodia, Laos, Cuba, Afghanistan,
Mozambique, oA Angola!

FAA Sec. 620(i).
any way involved in (a) subversion of, or

_ military aggression against, the United

States or any country receiving u.S.
assistance, or (b) the planning of such
subversion or aggression?

FAA Sec. 620(§). Has the country per-
Mitler, or sw..cl Ly Luhe ulcyudie
measures to prevent, the darmage or
destruction, by mob action, of U,S.
property?

FAA Sec. 620(1). If the country has
failed to institute the investment
guaranty program for the specific risks
of expropriation, inconvertibility or
confiscation, his the AID Administrator
within the past year considered denying
assistance to such government for this
reason?

FAA Sec. 620(0); Fishermen's Protective
Act, Sec. 5, If country has seized, or
imposad any penal’y or sanction against,
any U.S. fishing activities in inter-
national wajers, .

-a. has any deduct.on required by Fisher-
men's Protective Act been made?

b. has complete denial of assistance
been considered by AID Administrator?

PAA Sec, 620; FY 80 Apo. At Sec. [518.]

Is recipient country in,

not a Communist nor is it controlled by the .

international Comunist movement,
(a) FNo.

(b) Not known.

‘No.

No.

N/A-

(a) Is the

government of the recipient country in default for more
than six nonths on interest or principal of any AlD loan

to the country?

(b} Is country in default exceeding one

year on interest or principal on U,5. loan under program

for which App. Act appropriates funds?

7/
FAA Sec, 620(s). If contemplavred assistance is develop-
ment loan or from Economic Support Fund, has the Adain-
fstrator taken into account the percentage of the
country's budget which is for military expenditures, the
amount of foreign exchange spent on military equipment
and the amount spent for the purchase of sophisticated

weapons systems?

{An affirmative answer may refec to

the recocd of the annual “"Taking Into Considecation®

memos

time of approval of Agency OYB." This

*Yes, taken {nto account by the Administrator at
approval by the

Adainistrator of the Operational Year Budge: Zan be the
basis for an affirmative answer duzing the fiscal year
unless significant changes in circumstances occur.)
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18,

14.

15,

16.

17.

FAA Sec. 620(t). Has the country severed No,
diplomatic relations with the United

.States? If so, have they been resumed

and hrve new bilateral assistance agree-
ments been negotiated and entered into
since such resumption? :

FAA Sec. 620{u). What is { _ Benin is not in arrears
status of the country's U.N. obligations? :
If the country is in arrears, were such
arrearages taken into account by the AID
Administrator in determining the current
AID Operational Year Budget?
/sec. 52%

FAA Sec, 520A." Has the country granted

sanctuary from prosecution to any indivi- nO
dual or group which has cormitted an act
of international terrorism?

FAR Sec. 666. Does the country object, No.
on basis of race, religion, national

origin or sex, to the presence of any

officer or employee of the U.S, there

- to carry out economic development progra

under FAA?

FAA See, 669, 670. Has the couniny. No.
agfen Auguss 3, 1977, delivered or

recedved nuclear enrichment on aeprocess-

aing equipment, raterdials, on Zechnology,
without specified arrangements or safe-
guardd? Has it detonated a nuclean

device after August 3, 1977 although-not

a "nuclear-weapon State” under the
nonproliferation treatly?

FUNDING CRITERIA FOR COUNTRY

1.

Development Assistance Country Criteria

a. FAA Sec. 102(2)4 . nave criteria While no specific criteria have been
been established, and taken into account, established for such indexes, the

to assess comitment and progress of .
country ‘tn effectively involving the current Benin development plan focuses

poor in development, on such indexes as: OR increased food production, improved
(l% smallzgrme;abgg 1n:ensive ag;i; rural health and improved eguality of
culture reduced infant mortality, : PRI -

(3) popt.a'lation growth, (4} equality of income d""“rlou“ion'

income distribution, and (5) unemployment,
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0. FAA Sec. 104{d) 1), 16 apprbps s

i veloprenl 4nq£ud¢ng_$¢hg£i
activity designed Lo buctd motivation ﬁaa
smallen jamilies in programé such ab -
tion in and oul 0f schoct, nutrition,

-wmcmz,mmmmmw.

scrvices, agricuttunal pwduction, anal
developwent, and assistance L0 wuba.u pacaf

Security Supparting Assistance Country
Triteria

a. FAA Sec. 502B. Has the country
engagEE Th 8 consistent pattern of gross
violations of internationally recognized
human rights? Is program in accordance
with policy of this Section?

c. FAA Sec. 533(b) . @il assistance
wider Lne S0 nican Special Require=
ments fund be provdded Lo Mozarbique,
Angola, Tanzania, or lambia?! 1§ 40, has
President detenmined land reponted Lo Zhe
Congress] that such assdstarce will further
U.S. foreign pelicy inteneats?

d. FAA Sec. 609. If commodities are to

be granted so t 2t sale proceeds will accrut
to the recipient country, hzve Special
Account (counterpart) arrangements bren
made? : .

e. App. Sec.510, Wil securily assis-
lance Ee proviled for the purpose of
aiding directly the effonts of the governs
sent of such country Lo Aepaess the
Legitimatle rights af the population of
such csunty contrary L0 the Universal
Declaration of Human Rights?

4 FAA Sec. 6208. WKLL éecurily SUppoAL-

The public health education c~uponent of this
project will deal with nutrition, disezse con-
trol and maternal end child health care., In

_Ben.a, saze introduction of family planning is

usually incorporated into such lic hee
education efforts. The msfrucggf-s will 'i':?-
tainly have limited training in addressing tkis
subject., However, the population in the project
zone is predominatelyr i{foslem and may not be
generally recestive to public discussions of
family planning.

W/A

N/A

N/A

N/A

ing Sisistance oe fuundshed Lo Mazn.a.m or Chile.
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5C(2) - PROJECT CHECKLIST

Listed below are, first, statutory criteria applicable generally to projects with FAA funds, and
then project criteria applicable to individual fund sources: ODevelopment Assistance (with a sub
category for critegga applicahle only to loans): am Security Supporting Assistance funds.

CROSS NCFERENCLS: IS COUNTRY CHECKLIST UP TO DATE? IDENTIFY. HAS STANDARD. ITEM CHECKLIST BEF ;

REVIEWED FOR THIS PROJECT?

A. GEHERAL CRITERIA FOR PROJECT.

"

(a) Describe how Committees on Anpropria-
tions of Senate and House have bteen or
will be notified concerning the project;
{b) is assistance within (Operational .
 Year Budget) country or international
organization allocation reported to
Congress (or not more than $1 million
over that figure

FAA Sec, 6]](3)(]). Prior to Ob\igauluu
in excess of 510,000, will there be (a)
engineering, financial, and other plans
necessary to carry nut the assistance and
(b} a reasonably firm estimate of the
cost to the U.S. of the assistance?

FAA Sec. 611{a)(2). If further legis-
tative action 15 required within recipient
country, what is basis for reasonable
expectation that such action will be
completed in time to permit orderly
accomplishment of purpose of the assis-
tance?

FAA Sec. 611(b): App. Sec. SUi. If for
water or water-related land resource
construction, has project met the stan-
dards and criteria as per the Principles
and Stundards for Planning t'ater and
fg%ﬁ?d land Resources datad Octloben 25,

FAA Sec. 611(e). If project is capital
assistance (e.g., construction), and all
U,S. assistance for it will exceed

$1 million, has Mission Director certified
the country's capability effectively to
maintain and utilize the project?

EAA Sec, 209, . )
of execution as part of regional or multi-
lateral project? If so why is project not
so executed? Information and conclusion
whether assistance will encourage
regional development programs.

- 80 -

and IIIwith data

App. Unnumbered; FAA Sec. 653(b); See. 6344

Special Ifotification required,

This requirement has been mat as

part of the oroject design or
Please refer to Annex G.gn Frosess.

No fg;ther legislative action is
required oa the part of %ae bhosg
country.

To the t
of 611 (»)

ex

épplicable, the

ent
2s been met -~ see :

-

"

' concaming
0alc, social, and environzentel ana

Mission Director has certifieqd

host country's capability,
See Anmex 7,

Is project susceptible The United Nations Devalopmant

Program, The Uniteqd Nations Capital
Develoonang fund, and AID ara )
combining inputs with thne 0?53 for
the prqject. Specific geolo}ical
cond%tlons and politiczl fac§ors
require that the pProject nct he

-2 regional 2ciiyvity,

-
[
as

a
implemantaj
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AID HANDBOOK 3, App 5C

—

+ 7. FM Sec. 601(a);

Apri) 12, 1978
‘s

: " Information and
conclusions whether project will encourage
efforts of the country to: (a) increase
the flow of fmternational trade; (b) fos-
ter private initiative and competiiion;
{c) encourage development and use of
cooperatives, credit unions, ahd savings
and loan assocfations; (d) discourage
monopol stic practices; (o) improve
technical efficiency of industry, agri-
culture and commerce; and (f) strengthen
free labor unions.

FAA Sec. 601(b). Information and con-
clusion on how project will encourage:
U.S. privats trade and investment abroad

-and encourage private U.S. participation
' 4n foreign assistance programs (including

use of private trade channels and the
services of U.S. private enterprise).

FAA Sec, 612(b); Sec, 636(h). Describe
steps en to assure that, to the
raxioum extent possible, the country is
contridbuting local currencies to meet
the cost of contractual and other
services, and foreign currencies owned
by the U.S, are utilized to meet the cost
of contractual and other services.

FAA Sec. 612(d). Does the U.S. own excess
oreign currency and, if so, what arrange-

. pents have been rade for its release?

12.

- mas cr g ————— . -

TAA ggf, §01(e). Will the project utilize competitive ..
selection procedures for the awarding of contracts, .
except where applicable procurement rules allow other=

visa?

80 Apo, Act Sec 2
production of any csato

ity?

- 81 -

S — ——— - % 5. 4

! :t assistance {3 for the

Y Lor export, is the comacdit

likely to be in surplus on world na:knas at the tinoe thz

resulting productive capacity becomes operative, and is -
such assistance likely to cause substantial injury eo =
U.S. producecs of the saca, similar oc competing commod-

-

This projsct wes designed to improve the
most basic living conditions of rural people
in isolated sreas of Benin. The project
will most bli_‘r.e"_y encourage the develomment
of rudimentary cooperatives in rursl aress
especially for oump maintenance and repair.
The impact of the project on other concerns
menticned will most likely be very margzinal,

Coamodity procuremant for the pro:].ec'l:
will have their source and origin in

the U.S, to tae maximm extent possible,

The GFRB will provids the major part of
the personnsl required for the project;
and increasing propostion of the opsrat
cost of the project; and, 50 perceﬁt of

the construction costs of project warehouse
and offices. 3

No. U.S. does not own excess foreign °
currency. '

s —— &
- — . - L el
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Part 1

TR TUVVICTIVE DATE
5 -2 April 12, 1978 3:122

AID HANDBOOK 3, App 5C

ﬁ——‘ &,
e,

."‘

'

- mers e . — -

B. FUNDING CRTTERIA FOR FROJECT

1, Develoument Assistance Project
Criteria

a, FAA Sec. 102(b); S2c,111;
Sec, 28la.,
Extent to which activity will (a)
effectively involve the poor in
development, by extending access
to economy at local level,
increasing labor-intensive pro-
duction, spreading investment out
from cities to small tovms and
rural areas; and (b) help develop
cooperatives, especially by tech-
' nical assistance, to assist rural
and urban poor to help themselves
toward better life, and otherwise
encourage democrativ private and
locel governmental institutions?

(a): A mejor GFRB policy is mobilize
their owvn human resources for the
country's develooment, In the spirit of
that policy, the project will develop
and support village health volunteers,
village ru=p maintenance, and repair
volunteers, and mobilize villagers to
assist in coastructing their ovm water
distribution systems (spring captation)
end latrines, The GFRB policy of pro-
viding rural villeges with free or
subsidized water rates is in effect
redistrivuting investment in the rural
sector and out of the urban sector, .

(b) A second mejor local policy of the
GPRB is the formetion of revolutionary
councils on an elected basis which
provide the basis for a participatory
democracy and structures which can
mobilize grass root participation in
developrent efforts.
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Part |

; AID HANDBOOK 3, App 5C

TRANS, MEMO WO, EEFESTIVE DATE ga&;g.a

3:22 Aoril 12, 1978

L))

. .

b. FAA Sec. 103, 1034, 104, 105, 106,
107, Is assistance being maae available:

[include only applicable paragraph --
e.q.,3, b, etc, -- which corresponds to
source of funds used. If more than one
fund source 15 used for project, include
relevant paragraph for each fund source.]

(1) [103] for agriculture, rural develop-
ment or nutrition; 1f so, extent to
which activity is specifically
designed to increase productivity
and income of rural poor; [103A]
if for agricultural research, is
full account taken of needs of small
farmers;

(2) EIOd] for population planning or
ealth; if so, extent to which
actiyity extends low-cost, integrated
delivery systems to provide health
and family planning services,
especially to rural areas and poor;

(3) [105] for education, public admin- .
istration, or numan resources
development; 1if so, extent to which
activity strencthens nonformal
education, makes formal education
more relevant, especially for rural
families and urban poor, or
strengthens management capability
of institutions enabling the poor to
participate in development;

(4) [106] for technical assistance,
energy, resz2arch, reconstruction,
and selected development problems;
if so, extent activity fs:

(a) technical cooperation and develop-
ment, especially with U,S. private

and voluntary, or regional and inter-
national devalopment, organizations;

(b) to heip.alteviate energy problem;

(c) research into, and evaluation of,
economic development processes and
techniques;

(d) reconstruction after natural or
manmade disaster;

(e) for special development problem,
and to enable proper vtilization of
earlier U.S, infrastructure, etc.,
assistance;

(f) for progrars of urban development,
especially small labor-intensive
enterprises, marketing systems, and
financial or other institutions to
help urban poor participate in
economic and social development,

Provides clean water to villeges

using least costly - appropriate
technolosy. Villages are located

in mest.isolated rural areas.of.iha.. -
country. : -

- 83 = .
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107] b 1m1ntsiwrtmmﬂﬁﬁhnn

3 grivlu’effort to develop ard .
disscminate intermediate technolo ies
appropriate for developing countries.

- .

(1) technical cooperation and development, especially with )
u.S. privates and wvoluntacy, of regimnal aa:l intecnational - A
. develogaent,. organizations; 3 .

(1i1) cesearch into, and evaluation of, economic development
processes and techniques; i

. (iv) reconstruction after natural or sanmade disaster;

(v) for special development problems, and to enable properc
utilization of ezrlier U.S, infzastructure, etc., assistance;

(vi) for zams of urban developmant, especially small
laboc-intensive entecrprises, macketing systeas, and financial
or other institutions to help ucban poor participate in
economic and social development.

e. [107) is appropriate sffort placed on use of appropriate
technolegy? (celacively saaller, cost-s2ving, labor using
tachnologies that are generally most appropriate for the
small facss, saall businesses, #nd small incomes of th:

poor.) . ! : ¥

d. W Will the recipient count)y provide ac As this is zot & bilateralqAID assistan
daaayuiLelyshe ety ot peoscaniipenivattoclansia s/ M prog sct iz 8ac JILL0(8)iRSaci20s (8 )34
v tes w ce I3 to uen ot . ° w13
has the mtu costesbacing requicecent been vaived for a . Dot epplicedle, This prD.JEC'b 's:' t
*telatively leas: developed® country)? _ laterel project with UN-CDZ, UnD2 axd A

Jointly providing assistance to the G7=
A A . ) ’

. 0(b). Will grant capital assi .= ,
,dlsbﬁ"‘ujlmc over soce’th pital assistance be - :
justificacion satistactory to Congress been Lade. od has ., This secticz is not applicedle as tais

fo h -
1.:.:%::&:;::’;‘;“9. or is the recipient country *celacivery 18 npt 2 tilateral AID pmjegt.
. o] . . 14 . Va1 me o, \ -

+ o — Fep it

f. FA\ Sec. 281 (b). y : : :
Descéribe extent to which GPRB gives providing water to rural

progran recognizes the partic- villages high priority. Using its

ular needs, desires, and . own resources, the GPR3 has completed
capacities of the people of a study of rural villages, and developed
the country; utilizes the a priority listing of areas needing
country's intellectual resources water supplies developed., The GPRB has,
to encourage institutional for the last several years r-anaged the

develotment; and supports civic design of several projects, and has
education and training in skills effectively coordinated carious donor
required for effective partici- efforts, The project will utilize

pation in governmental and these capabilities at the national
politicel nrocesses essential level, develop the technical skills
to self-irprovement. required for a national rursl village

g water supply program, and davelop
' organization structures at the local
level to assure proper maintenance
and usage of latrines and pwps,

g. FAA Sec, ;22!5]. Does the activity give reasonabla
promise of concriputing to the developzent uf econonic q >
resouccas, ot %o the increase of productive capacities and J
self-sustaining economic growth?

- — - P I e
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« IAA 3gc. 122(b). Information. and conclusion on ; -
:apac;tr a2t ae¢ country to repay the loan, at 3 reason-
- able rate &t intersst. :

b, Ilﬁ-lliiT!!!1§+- 12 assistance liita::any :rndue-
tive entacpcise which will (sapete v th N.3. enter-
’:lllig tl’thctc an agreement by thi resifiiuct country

sveni export to tic U.S, of more tran 20% of the
:::::’ctan‘l annual production during the life of the

* locan?
3.  Protes: Sxits Gpugt Piid
o 3 . Will this assistance prowote
Y e T
* 222

. ) . Will assistancs un';s thas chapter )
pe used for msilitary, or pacamilitary activities?

$C(3) = STAN  "RD ITEM CHECKLIST

b

l"
‘Listed Below are stigutory s which normally /{11 be wcreied 3]
- goutina’, n thoss provisiuns of an assistance agreement dualiry il
© with - .w*lemcatacion, or covered in the agreement by {mposing ;- .

_ Mmir. c tortaln uses of ! ads, 3
. Thes. : +725 Afe arriaged und-c the general hesdinas of (A) Procure=
[ zent, (b) Constructiun, und (~' =shec Restzict: “r. for

. Proeuge it

le #ia 2, 602, Aty et clirange=--ra to Jer. t
i\ buslness to p:.t  L-ata
iay of commodities & - Culv. ranced?

eiCs Pt 48 otherv'ss detetrincd by the Preiident o:
delegacion fros hia?

um v, T‘A. wim man‘,

3. &e Sec, i;;p « If the cooperating coursey dy ' "&a= A
ﬁa ts against U,5, marine insurance cozp.ties ' O
ccanodities be {nsured in the United R®':tas a3: P A
pacine risk with & r~ospany or =3 ganf-- juthorili.. L] <yl

8 macine insvrance cusinass in the U.%.

!
4. §04(e!. If offshore procurement of agri- '
cultural co ity or product is to be financed, (s
thece provision against such procucement when the
domastic price of such commodity {s less than parity?

S. EAA Eg;, 608(a). Compliance with requirement {n section

2) of the Merchant Marine Act of 1936, as amended,

- that at least 50 per centum of the gross tonnage of
conmodities (computed sepacately for dry bulk cacrlers,
dry cargo liners, and tankers) financed shall be trans-
ported on privately owned U.S.-flag commercial vessels
to the extent that such vessels acre available at fair
and reasonable rates.

7. FAA !gcl 621. 1If technical assistance ls financed, to
the fullest extent practicadle will such assistance,
goods and professional and other services from private
enterpcise, be furnished on a contrac:t basis? If the
fLacilities of other Federal agencies will be utilized,
are they particularly suitable, not competitive with

private enterprise, and made available without undue
interference with domestic prograns?

8. n nationa llE Teransoort. Palr Comoekitive Practices
4, dir transpoc:ation of persons of propecty
aanced on grant basis, will provision be made that

U.S5.-£1ag carriers will be utilized to the extent such
service s available?

9. FY 80 Aop, Act Sec, [505,] Ooces the contract for
pProcurenent contain a provision authorizing the tecrmi=-
nation of such contract for the convenierce of the
United States?

-=86-87-88~
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the provision of cocmodities, it is
anticipated that U,3, small business wi:
be able to participate eguitably., U.S.
: ably ta the _..:v . Small business (ay also 2ssist in pro-

viding Technical Assistance through the

2. FAA 604(aj. ¥il® 3%. sracurement ba from the U.# anticipated institutional contract for



————

e B e

c.

— - . . — ——— —

Construction

1.

2,

Rl

1.

FAA Sec, §01(d). 1If a capital (e.9., constructi
Project, are engineering and atotoaltenal sizﬁic::’el
U.S. firas and their affiliates to be used to the
maxliua extent consistent with the hational intecest¥

Eegrflg‘_iéljg*. If contracts for constructien ace to
nanc will they be let on a coapet i
maximum .:t;ne practicable? Peiliive hesis o

Eﬁ%.:;sf Gzn(k!i If for construction of productive
crise, w Aggregate valie of assista ‘to be
furnished by the U.S. not exceed $100 nilIL::: .

FAA Sec. 122(b)., 1If developaent loan, is intecest rate
&t least pec annum ducing grace perlod and ‘at least
3% per annum thereafter?

FAA siﬁ: fg;gg:. If fund is established solely by U.5.7
contridutions and administeced by an international i
cce:nlsntion. does Comptroller General have audit

rights?

AA Sec. 620(h). Do acrangements exist to insure that !
United States foreign aid {s not used in a manner which,
contrary to the best intecests of the United States,
promotes or assists the foreign aid projects or acti-
vities of the Communist-bloc countries?

FAA Sec, 636(1). 1Is financing not permitted to be used,
without walver, for purchase, sale, longterm lease,
exchange or guaranty of motor vehicles manufactured
outside the U,.S.

Will acrangements preclude use of financing:

a. ;55_515*_12111%. To pay for performance of abort-
fons as a method of Enmily ‘Planning or to, motivate or
Coerce persons to practice abortyons; to pay for perfor-
mance of involuntary stecilization as a method of family

Planaing, or to coerce or provide financial incentive to
any person to undergo sterilization?

b. _:%a gggl 520[11.' To compensate owners for expro—
priated naclonalized property? .

[ {AA igg.'glg. To provicde training or advice oc
pProvice any financial support for police, prisons, or
other lav enforcement forces, except for naccotlics

- . W 8

prograas?
d. FA Sec. 662. For CIA activities?
e, 80 A 04 To pay pensions, ete.,

for = tacy personne

£, FY 80 Aop. Act Sec, [505.] To pay U.N, assessments?

9. 80 Act Sac 07.] To carry out provisions
of FAA section ( (Transfer of FAA funds to multi=-
lateral ozganizations for lending.)

o e — ——
—— e

_ Act Sec. To finance the export of
nuclear equipment, fuel, or technology or to train
foreign nationals in nuclear fields?

. Fry 80 Aon, Act Sec 515 7o be used for Piblicity

Or propaganda purposes within U.5, not authccized by
Congcess?

-89-90-

D e o UL = A —

e ke

e ——
&




ANNEX 6

Recamendations for a Determination
Under Section 611(a)(1) of the Foreign

Assistance Act of 1961, as amended

The Benin Rural Water Supply Project has been designed by
specialists in geophysical research and dr.lled well construction.
Members of the team whe specified and costed out the drilling
equipment required by the proj:ct are currently involved in other
international water resources daevelopment projects and are knowl-
edgeable of current prices for necessary drilling supplies and
equipment. Considerable effort has been made to insure that ccst
estimates contained in this project are properly detailed and
accurate,

The final engineering design work for the spriag captation
activity will be performed as part of the project implementation
work plan and by its nature will be spec.fic for each individual
site. However, the project Grant Agreement will contain a clause
stating thatl ine 1llustracive budget prepared for tne spring
captation activity represents the upper limit of AID's contribution
to this activity.

Finally, construction costs have been formally reviewed by
AID engineering staff and recommendations of the engineer have
been incorporated into the project budge® and financial analysis.
For your reference, thke consulting engineers report is attached
in the annex.

On the basis of the above, I recommend that a determination
be made that the project as presented satisfies the requirements
of Section 6ll(a)(l) of the Foreign Assistance Act of 1961, as
amended.

A
4

4£4V/€»11VVL”

’bﬁ John Lundgren, QAR
Lome, Togo
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construction of houses, offices, and warehouses for pumps and parts shall
be reinforced ‘concrete foundations, columns and beams, walls shall be
concrete block plastered buth sldes, rool sheet metal and drop ceiling in
housesamd.offices, floorsto be steel-trowled concrete,

The supervision of building construction shall be by either independent
architect or engineer and/or Direction de 1'Hatitat et de la Coustruction.

The design and the supervision of construction for spring captation
facilities shall be under the direction of expatriate geologist-civil
englneer.

III. Counstructicn Contracting

The Service Hydraulic of GPRB has indicated that sufficient contractors are
available to perform the standard type of construction as needed for the
houses, offices and warehouses.

The construction of spriag captation and resevoir structures will be by
government construction crews to be trained in the course of project
activities -- two crews for spring captation work are to be trained.

IV.' Construction Inplementation Plan

The implementation Plan shall include tige required for advertigement

of a notice for show of interest of U, S. firms — the notice shall
indicate location, number and s1ze of houses, offlcoes and warchouse to be
constructed and the type of contract (lump sum or unit price).

Prior to contracting all planms, specification and copy of advertisement
shall be reviewed by REDSO/WA engineer for compliance to quantity and
quality as stated 1in paragraphs 1 and 2 above. After the contractor

has been selected for award of construction contract, a REDSO engineer
will review procedures and the technical and financial capacity of con-
tractor prior to the award of contract. A REDSO engineer will be
requested to review construction as it proceeds and will also make a final
. inspection upon completion of work,

The implementation Plan for construction activities shall be developed
by the project manager with the assistance of an AID engineer (REDSO)
and the expatriat engineer for the captation segment of the project.

V. Estimates of Cost and Inflation

The estimates of cost are based on unit cost Per square meter for con-~
Struction of buildings of standard layouts and methods and type of
construction. The special construction for spring captation is based on
Crew man-hours and materials. The contingency to be used varies according

- 93 -



to the unknows, and the application of the inflation factor shall be
compounded, f.e., yr 1 equaln 1.08; yr 2 cquala 1.17; yr 3 equals 1,26;
yr & equals 1.36 for an eight percent rate of inflation.

VI. Recommendation

The facilities proposed have been adequately planed and design conforms
to local custom where appropriate. The estimites of cost are based on
current contract data for similar type of construction in project area.
A contingency of 152 is included for building construction because exact
doostiva of construction sites have not been selecred. A contingency of
" 2R Is 3scimded for the captation construction because the site conditions
..-syl The mSTIXZ outputs are unknown and therefore no definitive sizing of
these structures could be madas.

Final design, plans and bidding vrocedures will be reviewed by and
approved by an AID engineer.

Thus the requirements of 611 A uf the FAA have been fulfilled regarding
the substantive technical aspects of construction in that acceptable
plans and a reasonably firm estimate of cost for the work and services
have been made. Therefore, it 1s recommended that a 611 A certification
can be issved.



ANNEX 7

Certification of Section
611(e) of the FAA of 196l

as smended

Based on past performance, information presently available, and

assurances that have been carefully nlanned for implementation under

this project, I hereby certify that the Govermment of the Popular

Republic of Benin has or will have by the end of the project, the

capacity to effectively maintain and utilize facilities put in place by this
this project. The following factor were considered in reaching this
-conclusion.

a) Equipment and pumps (motorized) installed in Lenin under a fomrmer

AID project bave to a large degree been kept operational even in the face of
extreme difficulties in obtaining spare parts. Th*s fact speaks highly

of the technical service which will be in charge of administering this
project and maintaining pumps and wells installed inder this project.

b) To the extent possible, the project has been designed to facilitate
follow-on maintenance. Th~ spring captation structures should require
minimal amounts of maintenance and what little maintenance is required
can easily be performed by the Beninese Hydraulics Services. The

project is recommending thke procurement of pumps that according to
information available require a lesser degree of maintenance thannother
pumps considered for this project. A guiding principle in project design
was to choose whenever possible the tcchnical option requiring the least
and simplest agount of maintenance (p. of pp). The project, by
providing an estimated three years supply of spare pumps parts and by
procurement arrangements with the pump manifacturer will assure the
continued availibility of spare pump parts after the PACD of this project.

¢) Training will be a major component of this project at all levels.
Villages will be given training in pump maintenance, proper pump
utilization and hea.th education. The tenchnical service responsibility
for assisting villagers maintain village pumps will also receive training.
GPRB personnel will be provided on-the-job training for all aspects of
water resources development, including operating and maintaining drilling
equipment provided to the GPRB by this project.

d) The GPRB places a high priority nn providing water to people living

in rural villages. The technical seirvices and ministries iuvolved in this
endeavor are very conciencious of the cost of implementing this policy.
Deliberations are taking place within the GPRB to assure adequate financing
for their overall water rescurces development plans. Furthermore, AID
included CPs to disbursement of AID funds to insure appropriate measures will
be operational by the end of this project.



e) lastly, evaluatigns will periodically be conducted to monitor
the GPRB's progress in developing the capability to continue this
progéct without future AID asss tance, and majniain those facilities

established under this project.

é}4r4;1»tvﬁ~"

R John Lundgren, DAR
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ANNEX EIGHT
SOCIAL SOUNDNESS ANALYSIS

The Atacora and Bourgou provinces of northern Benin are part of the Sudanian-
Savanna zone which makes up more than half of the total area of Benin, Parks,
forests, game reserves as well as onchocerciasis prevent people fram living in
certain river valley and make these provinces the least populated for the country
as & whole, About 5% of the population is under 14 years of age, and approximately
1009, of the adult population is rural sedentary subsistance farmers., The population
is 97.8% illiterate - one of the highest rates for Benin as a whole.

Major food crops grown in northern Benin are sorghum, yams, maize, beans, millet,
cassava, rice, fonio and sweet potatoes. Sorghum and millet production dominate
as they are the basic year around staple food. A portion of these crops may be
sold but they are not a major scurce of cash, The most important cash crops are
peanuts and cotton followed by cashews, potatoes and tabacco,

While the southern regions of Benin long have benefitted from contact with
the outside world which has helped them develop a more modern infrastructure with
better access to positions within the administrative framework, the northern
. regions have suffered fram relative neglect and isolation,

hY

Today, the northern regions are still experiencing inequalities of development.
However, the present government is trying to improve their infrastructurs by
improving the highway systems, building more schools and medical facilities and
introducing new agricultural techniques and products to revitalize agricultural
production. Many areas of northern Benin are still regarded as a hardship post
by Benin civil servants, and the GPRB has difficulties in finding qualified
personnel to work there, Furthermore, many people in the administrative cadre in
the north do not speak the local languages and are unfamiliar with the beliefs and
practices of the indigenocus populations.

The Atacora and Borgou provinces are inhabited by a myriad of ethnic groups
which have caused a major drawback for the GPRB in creating workable regional
entities with a strong national identity. The Somba, Bariba, Dendi and Fulani
(Gando) are the most praminent ethnic groups in northern Benin. The Bariba, Fulani
and Dendi are for the most part Moslem and the Somba has remained mostly with its
traditional religion. Smaller ethnic groups are mixed - practicing cambinations of
traditional and Moslen or Christian.

The Somba (Natimba, Otamari, Betamaribe, Niende and Yoabou) is characterized
by its strong attachment to traditions, its house form (the Tata), its land use
and a strong community organization revolving around the head of clans and villages.
The Somba overwork their lands so it becomes quickly exhausted. Each male in the
family has a right to a parcel of land for cultivation. The head of household is
responsible for nourishing everyone in his Tata, and cannot sell or rent land te-
longing to the extended family. There is a strong division of labor with women
clearing and sowing and men preparing and harvesting the land, Three factors have
inhabited past development plans among the Somba: a taboo against digging wells
(one must get water from rivers, ponds or srrings), refusal to seek modern medical
consultation, and a strong individualistic character which makes them extremely wary
of outsiders. '
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The Bariba Wasangari used to form the noble class who were leaders and
warriors. The Bariba .Batomba were mainly cultivators, traders, hunters and
artisans. Today the Bariba live closely together in compounds and have fields
scattered throughout the bush. The family is tightly structured with roles specifiegd,
so that the family works efriciently as an economic unit. Field work is almost
exclusively a man's activity with women only participating in the harvest. A woman
cannot own land but may farm a section provided to her by her husband. If a wamen
wants to have her own parcel, she is obligated to hire laborers to do the actual
work of preparing and planting.

The Dendi engage in farming as well as commercial activities and weaving. They
live grouped together in campounds with a head of household as the chief provider
for the extended family. Women airz not allowed to own land, but may be given a
parcel to farm by their husbands., There is a strong division of labor in the fields
with men clearing and preparing the land while wamen do the sowing and harvesting,

The Fulani (Gando) have adopted a more sedentary existence than other Fulani
groups in West Africa. Most migration is of a short distance and is undertaken by
males and their cattle while the women, children and elderly remain in their villages
to harvest crops. The Fulani may care for the sedentary farmer's cattle in return
for use of the cattle's milk to drink and make cheese. They also cultivate crops
on land unused by local inhabitants., Division of labor is such that men clear and
prepare the land, both men and women sow, and wamen and children harvest, Women do
not work their own parcels of land, but may earn money from selling milk, cheese,
millet and karité butter. They are exclusively Moslem,

Some changas can be seen in the strict division of labor among the major ethnic
groups in northern Benin. As more women desire to cultivate their own fields to
earn extra money, they are becaming more involved in all aspects of the planting
cycle. This breakdowr in the division of labor has been encouraged by the GPRB
which is pramoting equal rights for women in their on-going political reforms.
However, in most instances, basic divisions of labor continue to exist despite
these reforms,

At the present time all traditional political organizations have been replaced
by a new system imposed by the national government in which traditional chiefs and
their ruling structure have been superceded at least theoretically. All decisions
are made at the national level and are then implemented at the provincial level,
The country is divided into six provinces, each governed by a prefect who resides
in the administrative capital of each province, Each province is divided into
districts with an appointed chef de district responsible for the administration of
the district. Each district is further subdivided into commnurnes, both rural and
. urban, governed by an elected mayor and a governing council. Finally, each commune
is divided into a cluster of from 5 to 12 villages, each governed by an elected
village delegate and a village council.

The village council is made up of men and wamen from each of the revolutinary
carmittees., These men's and wemen's committees are responsible for 1) production
(overseeing village agricultural activities), 2) security (taking measures against
thievery and settling quarrels), 3) social affairs (overseeing village sanitation
and health education) and 4) revolutionary education (teaching revolutionary
education),
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Not all these cammittees are yet operational, but those that are will be an
important channel ofi.information and communication as well as an effective organi-
zation nucleus for project implementation., Wamen's cammittees are especially
important for dissemination of health education. State agents and/or other
trained personnel should meet with these conmittees to discuss problems of family
health, child-raising, nutrition and precautions necessary to avoid contamination
with water-borne diseases. Individuals responsible for social affairs should get
basic health education training so they in turn can act as educators for other
wamen in the cammunity. Such a decision, however, must come from the local level
involving camittee members and project personnel,

In order to establish an effective well and pump mainteuance capability at
the village level, questions of who will be responsible for keeping the well and
its surrounding clean, and who will be servicing the pump on a day-to-day basis
need to be addressed. These and other related decisions must be made by the local
authorities in conjunction with project personnel input. The village delegate
might be assisted by the council to assign one or more persons to these tasks. As
some training is necessary for pump maintenance, tie person chosen must exiiL; -
same mechanical capabilities and a desire to take on this responsibility. Similar
questions as to labor and maintenance will arise in relation to the latrine
construction program. Authorities in schools and dispensaries might make these
decisions. Latrines for villagers should involve the village delegate and the
council as .21l as heads of individual households.

Women and children .are the principal drawers of water. Using buckets of inner
tube, plastic or metal attached to handwoven or nylon cords, they draw water from
wells that in some cases are great distances from their homes. Ponds, streams,
springs, and dams are other sources, frequently with water available only seasonally.
In same areas wamen must dig holes in the sandy bottam of dry river beds in order
to capture the sub-surface moisture. Wamen bring the water back to the house in
clay jars or in large metal pans (25 liters capacity). At home the water ig Twi in
- large clay Jjars and covered. Bathing and washing of clothes is done near a well,
river or dam. In the dry season when water is scarce there is less washing and
bathing,

The first thing women do in the moraing is to sweep the zuampound and fetch
water. More water is used in the morning so f{<ur or five trips often have to be
made. In the evening (between 4 and 5 p.m.) =nisr is again nceded for the evening
meal and the women will nake an additional two »r three trips to the well. Given
the existing variables, it is extremely difficulv to estimate the time consumed by
village women fetchning water. Much depends on the distance to the water, the
number of trips necessary to acquire enough water for the household needs, and
how many children help, One can safely say that it is a time consuming and
streneous activity for most all women and children, especially in the dry season.

The dry season finds wamen abandoning wells which have gone dry for ponds,
streams or digging holes in dry riverbeds. At those wells which have not gone
campletely dry, wumen will come and sleep at night at the rim of the well, waiting
for water to accumulate in the well. Many women prefer to fetch waser from ponds
or streams when the wells are too deep as it is too much effort to haul water
out of very deep wells,
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Most women prefer well water to water fram other sources because they regard
the latter as dirty. "pirty water" can be one or a cambination of a) cloudy or
muddy water, b) wate% with visible worms in it, c) stagnant water and rain water
ponds, and 4) clear water with strange taste or ocCOr. Although most people consider

the last category &s unclean, they will drink it if that is all that is available.

To educate villages on uhe importance of clean water, 2 microscope demonstra=
tion as it bas been successfuly employed by the Canadians in their well-drilling
progran in the Ivory Coast, which could be particularly useful in this project.
They took a microscope to the villages, prepared two slides - one with the normal
village water and one with purified water. When the yvillagers saw the microbes
swimming around in one and not the other, they were convinced.

Waomen interviewed were hesitant to contribute financielly towards the
maintenance of the pump and/or well., Asking them to make a financial contribution
is feasible only if all who participate will benefit. If there are hold-outs,
.111-feelings will develop and contributions will cease, Past experiences show that
people who were asked to pay for water drawn 1rom pumped wells asbandoned the use

of the well for water from other sources rather than pay. The possibility of
village financial contribution towards well and pump maintenance must be addressed
on a village by village basis and implemented where possible.

There are generally no latrines in e compounds in northern Benin. People
regard fecal metter as dirty and something to be removed as far as possible from
the hame. They &9 into tne bush and defecate on the ground, and do not dig a hole
to cover the fecal matter. They do not go to the same place twice bvecause it is
regarded as dirty.

Representatives for every group questioned said they were willing to use
privies if they were available, However, certain beliefs may give rise to problens,
such as the notion of dirtiness connected with fecal matter and the male fear

of menstrual blood. Wwithin the compound there would have to be a privy for each
sex. Whether or not they would be physically separate must be determined by local
beliefs.

The Atacora end Borgou provinces in northern Benin receive rain during the
summer mcnths with the maximm in August and September. The wet season is the

time of most active labor. Both men and wamen are engaged in preparing and planting
the crops for the year. In addition, women are€ occupied with their own fields and
in providing food and water to these working in the fields and to their families

in the evening. During this season women have little time for other activities

and fetching water from a distance becomes an added burden.

During the dry season people have more free time. The harvesting of crops is
scattered over time and involves less intensive labor. During this period women
became involved in getivities around the compound such as making millet bteer,

néré flour and xarité butter and gathering firewoods to sell. However, the dry
season also means scarcity of water and women will spend much time fetching

water during this period.

March and April are traditionally the ronths for well construction in
northern Benin. This is in the middle of the dry season at the time of the
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most acute shortage of water. November and December also appear to be a period
when other activities are at a minimum and thus would also be a good time for
the project activities,

Providing people with a safe accessible year around water supply will reduce
the amount of time wamen and children spend in drawing water. How they would
allocate this free time becames of major importance in terms of providing people
with an opportunity to improve their living standards., When asked how they would
teke advantage of this extra time, women responded that they would 1) increase
their involvement in household activities, 2) try to earn more money by increasing
field production or in buying and selling merchandise, 3) learning new artisanal
skills (especially knitting and sewing) and 4) spend more time caring for children.
Additional research should be undertaken in order to determine the kinds of
handieraft production feasible in terms of local availebility of raw materials and
those artisanal activities which would not conflict with existing division of
labor custams.

wamea as the principal carriers and users of water would be the most motivated
not only to be able to continue their nourishing role to the family, but also
to free them from the sametimes day-long search for water in the dry season,
Unfortunately, their strong desire for a permanent water supply generally overrides
their concerns for the purity of water. Wamen do discern certain water quality
standards, and given the choice they usually will choose the water which they feel
is cleaner., Generally, wcaen regard well water as being cleaner and safer than
water from ponds, rivers, dams or rain ponds. However, during the rainy season
when streams came alive and are nearer to the campound, women may abandon the
use of pump-mounted well for what they see as a more accessible source of water.
Wamen rarely take into account the health hazards of such actions.

The installation of latrines raises several problems., The most difficult
area of finding adequate motivation in latrine construction is in private campounds.
Regarding fecal matter as dirty, most people do not see the benefit of fecal
matter disposal vis-a~vis the health of the family., To bring this activity nearer
to other human activities raises basic confliects in fraditional belief systems
that may be difficult to resolve., This is especially true for the Fulani transhumant
population who consider privy-use contrary to their traditions. Latrines for
medical facilities raises the same problems. People might believe that using the
sam~ site to defecate as a sick person, might make them sick as well. Consequently,
hospital or medical facility staff might refuse to use on-site privies, and
separate facilities may have to be built for patients and staff.

Latrine constiuction in primary schools will offer the most likely success
end acceptance because children are more accessible to learning and adopting
to new ways. It is assumed that these pupils will act as educating agents,
sensitizing their families to the benefits and importance of latrine use. Villagers
vhich have had frequent contact with state agents, PCVs, etc., exhibit a greater
motivation for latrine construction and a better understandirg of basic preventive
health care than those villagers were such contact are minimal, Similarly, the
villagers who have organized themselves into village cooperatives are usually
more open to change and will be higher motivated to try rew innovation. The
government has given cooperatives a great deal of support, tut scarcity of water
and lack of planning for adequate water csupplies have been a major obstacle to
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continued growth and success of such village cooperatives., Project implementers
should consider cooperatives high priority for the introduction of water supply
and latrine constructiocn.

Three profiles of minimum participators are identified here: first, the
illiterate rural subsistance farmer and his family in the Borgou and Atacora
Provinces who adhers to traditional religious beliefs and custams that tend
to impede social change. By clinging to traditional ways, living in isolated
cammunities, these villagers tend to be interested in an increased water supply
but not in the basic health rules necessary toc maintain pure water. An
extensive educaticnal prosram will bLe necessary using both male and female
extension agents. Preferably, these agents should be from the same ethnic group
or at least be capable of speaking the local language and be willing to participate
in village life,

Second, villagers who have had previous contact with outside agents and are
aware of the importance of providing appropriate excreta disposal systems,
., Thus, in order to implement a successful water and latrine program for a village
* community, outside agents must address themselves to those elements of the society
which are progressive, dynamic and carmand the villagers' respect; i.e,,
delegates, village councils, elders, educated residents (teachers, nurses, mid-
wives, etc.), men's and women's committees and youth groups. Those villagers who
have had previous contact with fecal matter disposal are quite eager to participate
in a latrine construction program. Villagers who live in isolated communities such
as the FPulani and the Somba will not see the necessity of building latrines, and
an extensive program in health educaticn emphasizing the importance of appropriate
excreta disposal will be necessary in order to effectively bring about change,

Third, the staff and patients of local rural medical facilities. Each
cammune theoretically has a medical post located in the village which is the
administrative center for the commne. The staff is usually quite small with a
nurse (infermier) and a helper (gargon de salle), who besides fram being
custodian, aids the nurse in her duties., At the district level there is a dispensary
including a maternity ward with a doctor, three state nurses, one mid-wife, two
assistant nurses, three male helpers and two female helpers. Generally, they are
most occupied with curative medicine devoting little time to preventive or health
education. However, the medical center personnel are important agents of change
and the incorporation of these personnel into the program of well and latrine
construction and health education is extremely important in providing annther
channel of information exchange to the rural villagers.

Certain constraints may act as an impedement to project implementation:
1) the scattered nature of living arrangements. The traditional compounds in
' certain regions of Atacora is dispered over large areas making it difficult to
install wells to benefit the greatest number of people. In addition, this tyve
of living arrangement renders it hard to crganize groups of people to work for
a common goal and to deliver services to villagers dicpersed over a large area,
2) The level of awareness of the villagers. The degree to which the local
populatien is cognizant of basic health practices will influence thz‘r participation
in the project., Where villagers stubbornly cling to traditional beliefs and
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regional center for training of personnel for well and pump maintenance in Kandi
in Borgou Province., ‘The establishment of an effective maintenance prog ram at
the regionel level is of primary importance to insure the continued success of

the project.

The district-level leadership plays the important role of backstopping and
material assistance to the villages in terms of equipment maintenance, health
education and supply of material, They will act as coordinators for the various
aspects of the project and be the line of communication to the national level,

The leadership role at the local level or village level will play an important
role for the successful implementation of the project. The authority figures will
for the most part be the legitimate political structure-villagze delegates, village
council, religious leaders, women's committee president, health committees, etec.

Seasonal migration occurs fram Borgou and Atacora provinces to other regions
end cities of Benin, as well as Togo, Nigeria and Ghana (the coffee-cocoa
producing areas), These migrants may return after one season or they may stay
for several years, but eventually most will return. Returned migrants are another
potential source of leadership and diff'usors of innovations as they have been
exposed to new experiences which tend to make them question existing social values
and customs,

Abandoning ponds, streams, dams and rain-water cisterns which harbor guinea’
worms, schistosomiosis and other such parasites in favor of wells with hand
pumps, will reduce the incidence of gastrointestinal and other diseases, Greater
quantities of water for washing clothes and for vathing will reduce the incidence
of skin diseases, especially for wamen and children. Where there is a reduction of
water-borne diseases due to better and adequate water supplies, communicable
diseases and their potential carriers may also be reduced. Knowledge of, and
concern with health care related to water-borne diseases will result from associated
efforts at health education. Providing greater quantity and quality of water may
also reduce the rate of seasonal and long term migration to cities and other cash-
crop production areas. Consequently, investments in the productive potentizl of the
locel area are likely to increase,

The implementation of this project is unlikely to cause serious shifts in
activities associated with specific roles. Water carrying and the bulk of water
use will remain the responsibility of women and children.

Providing women with a safe, accessible and perennial water supply nearer to
their households will provide them with more free time to engage in more productive
. activities. Consequently, the quality of life and the productive potential for
women will increase.

Finally, the project anticipates develorment of ccuomunity participation in
water supply and sanitation systems., This may prcvide a focus for cocmmunity action
in a context which has obviocus benefits for all, Leadership which mznifests
itself in connection with this pregrar at the villase level may enhance the
community's 20ility to articulate demands for development +o local government and
state agents.
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ANNEX NINE
ECONQIIC AMALYSTS

Rural later Resource Develomment in the
W

Atacora and Borgou Provinces of Bémin

September 1973

Prepared by: Diann H, Painter, Econcmist and
Harold L. Dickherber, Agricultural
Econamist, USAID/NIGER

I.  BACKGROWD

Since 1970, real CDP in Bénin has exhibited little or no growth
while population has contirued to increase at the high rate of 2.8
percent per year. In addition, there has been a decline in Benin's
terms of trade. Per capita inceme is currenily about 3US 140 and
the total population, based on extrapolaticms freom <he 1961 census,
is close to 3.2.million inhabitants of which about S0 percent live
in rural areas.” According to the criteria established by the U.N.,
Bénin, therefore, is one of the world's poorest nations,

In Bénin, tke general level of social and econcmic welfare varies
significantly by region and, in some cases, within provinces. legional
disparity with respect to such factors as revemie, social services
and infrastructures is characteristic of the coastal ccuniries of
dest Africa and results frum the historical patiern of colonization,
regional climatic differences and communications barriers asscciated
with the geograpny of the area. Table I Provides estimates of
revenue per capita for the Atacorz province. The Datz reveal the
extent to which inequities exist within the region and the deviaticns
of district per capita incame around tre natioral average (sus 140).
It is reasonzble to assume that the incame figures for Borgou province
follow a similar pattern.

1 . . . ioas s mgs
For a detailed analysis of ecorncmic conditions in 3é&rnin,

see the 1976 I.M.F., report cited in the Bivliograzhy.
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to ameliorate the transportation network. In this light, water
resource and sanitation projects take on added significance because
they have direct economic as well as social significance., Although
health and related data are lacking for Bénin, it is clear that

over TO percent of the rural population in the Morth is without
reliable water supply. If the criterion is added that water must be
sanitary, then this figure rises to over 30 percent,

The Dijon Report cited in the bibliography estimates that there
are 2,800 villages in Bénin of which about 1,400 have a population
of 500-1000 persons. Further, if one assumes that it is necessary to
have one water point for each group of 500 people or less, then given
the existence of only 600 adequate water points nationwide, there is
8 need for about 6,000 new water sources. (Dijon, p. 3=4) According
to the Hydraulic Service, the 600 existing weter points are modern
dug wells (1.8n in diameter) constructed between 1950 and 1977 by
either the French colonial goverrment, ihe Hydrsulic serrice, or
private contractors weridng under FED cr cther zid agreemenis, The
Natioral Plan reportedly calls for the construction of 2,4C0 wells over
the period 1978-1982. This construction plan is to be preceded by an
exploration phase., The Regicnal allocaition of the 2,400 planned wells
is presented in Table II, Porty percent of these planned wells are
to be constructed in the northern two provinces of Bénine.

TABLE IT

PROVIIICT k NUMBER OF ELLS _!_
Atacora 480 20
Borgou 480 20
Zou 480 20
Hono 360 15
Atlantique 288=-312 12-13
Oueme | 288=312 12-13

2,400 -‘100

Source: Nr, Konenin, Erdrzulic Serrice
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The econamic analysis of this project is based on a cost
sffectiveness or least-cost approach, It has been selected because
the cutputs of this project are intended to improve the quality of
life of the target porulation but can not readily be evaluated in
monetary tems, Whereas such measurements as the Physical Quality
of life Indicator (PQLI) developed by the Overseas Develoment Council
can be useful in determining the need for such projects and used to
evaluate their impact, it would be highly imaginative to mut a
nonetary value on the reduced drudgery involved in securing water
for basic requirementis, and the reduced morbidity arnd mortality resulte
ing fram an adequate supply of better water. The PGLI for Bénin is
currently 13 on a scale of 100 making it one of the lowest in the world,
As has been identified in other parts of this paper one of the major
reesons for this low rating in Northern Bénin is due to the lack of
adequate and safe water., Improvements to the water supply system
should therefore significantly improve the quality of life as measured
by the PQLI and other indicators.

The analysis of the inputis required to achieve these cutouts is
divided into three parts. The first is an anzalysis of the options
available for improving the availability and quality of water in the
project area. The seccnd is an azmalysiz c¢f the comtinc<ion of irpuss
required. The third portion of iLe aralysis ideniifies the project
beneficiaries, how they will benefit, and the cost per veneficiary.

Ootions Available

The possible appreoaches to improving the availability and quality
of water supplies in est Africa are rumerocus and nave in recent projects
included almost everything from iraditional hand dug wells to deep,
large=oore wells with diesel powered pumps costinz 1/4 millien dollars
or more per well, The desigzn of this project has been based ¢n the
need to identify a cost effective technology that will provide adeguate
water 1o a relatively scattered popuwlaticrn in Yorthern 3énin Where
options are limited by the physical characteristics as noted in the
technical analysis of this paper.

The traditionzl hand duz wells costing 30,000 to 40,000 CFA/well
are by far the cheapest type of wells that cculd be dug in the area,
For the purposes of this precject however, they have been rejected for
a muber of reasons. There are only a2 few areas in Northern 2é&nin
where theyan be successfully dug and even in tkcse areas they citen
do not provide sufficient water in the d-y seascn to meet villzage



requirements, Pollution of the wells by ropes and containers used to
draw water is a continuous problem as is the possibility of children
and animals falling into the well., They require periodic cleaning

and redigging and their estimated life is relatively short 4-5 years,

- Slight improvements to the traditional well are possible, such as the
addition of cement rings to increase the life of the wells as is being
undertaken by a German volunteer program in Benin, This increases cost
per well by only 30,000 to 49,000 CFA (not including technical
assistance provided by the volunteers) but solves none of the other
technical problems of this type of well,

The open-mouthed, hand dug well, lined with cement, built up at
the top and surrounded by a cement platform cammonly known as the FED
type well offers another possibility. The cost of this type of well is
however relatively high, $10,000 to $28,000*%/ with an average cost $17,000
per well. Some of uie problems with this well are that pollution is
not eliminated or 2ven substantially reduced and the cost of digging
this type of well in the hard-rock areas of Northern Benin would be at
the extreme high end of the range of figures cited above if feasible at
all, One advantage of these wells is that they do not require pumps
and the development of a pump maintenance program to insure operation
of the well.

Drilled large diameter wells (30 inches) with a maximum depth
of 30 meters offer another possibility, however, there are relatively
few areas in Northern Benin where this technology would be viable,
Equipment would have to be amortized over small number of wells and
costs would equal or exceed the Entente Funds current estimates for
the cost of this type well for Upper Volta which is $336/meters or
$10,000 per well.

Drilled wells will provide the best source of year round water
in the hard-rock areas of Northern Benin, The average cost of the
225 wells to be drilled during the life of the project is $18,420 per
well with $12,300 of this provided by AID. This figure, however, over
estimates the cost of wells during the four years of the project as
it distributes the cost of the equipment and training of drill teams
over 225 wells when in fact these inputs will continue to serve the
GFRB in the continuation of its well drilling program in Northern
Benin, *

Development of surface water could include both spring captation
systems and small dams for catchment and storage of rain water.
A program of surface water catchments was rejected from ccnsideration
for the purposes of this project because of the related health and
environmental problems associated with this type of water resource
development program. A spring captation program, on the other hand,

¥ /[ Pacific consultant: "West Africa Water Supply and Sanitation
pre-project Analysis" p, 3-2L,
* « See Table II for estimated cost of continued well drilling program.
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provides an adequate supply of potable water in certain villages
of Northern Benin, and will reduce health problems associated with
the present utilization of this water., These springs will also be
located in areas where well-drilling is very problema*ic due to the
existing geological formations,

Cambination of Inputs

The combination of AID inputs included in this project have been
designed to first, include what is necessary to achieve an increase
in quantity,/quality of water, and second, to provide complementary
inputs that are necessary to assure continued operations of the pumps
in order to achieve the maximum social benefits from the improved water
sources and third, to provide the GPRB with the capability of
continuing their water development program,

The identification of drilling sites in much of the project area
is difficult and risky. Previous well construction projects in similar
geological formations have registered as much as a sevenrty-five perceunt
failure rate due to the geophysical nature of the area. A detailed
geophysical study of the area in the first three years of this project
to identify the most pramising points where one could be reasonably
sure of finding groundwater was considered, This study was rejected
however, because of its high cost ($3.5 million). As the project is
now desigvcd, the well drilling activity will commence in the sedimen-
tary rock formation where hydrogeological conditions are most favorable.
A test drilling program in the second year of operation will be carried
out in the more difficult terrain based on identification of well sites
using photo-interpretation and limited geophysical exploration., The
use of photo-interpretation for purpose, while unquestionably less
Precise than a detailed geophysical study, has proven feasible in
neighboring Togo. As aerial photos already exist, this technology of well
site selection will be much less costly., (Estimated cost for 300
villages is $15,000,)

The pump installation and maintenance program has been included
in the well component to provide pumps and sufficient spare parts
to assure continued operation of the wells, Manpower will be trained
and an organizational structure developed that will not only be eble to
maintain the pumps installed under this project but increase their
coverage at little cost as the number of wells and pumps in the area
increase,

A spring captation program has been included in this project
because it provides the opportunity for significantly improving the
quality of water and reducing time required for carrying water at the
lowest possible cost per beneficiary, Maintenance requirements for



spring captation structures are minimal and they can be expectéd to
last 30 to 4O years with little repair to the basic spring captation
structure itself,

The health education component has been included to assist the
local population in understanding the benefits of the improved water
supply and enlist their cooperation in maximizing the use and maint-
enance of the wells and pumps. Evaluation of previous water supply
activities has often noted the failure of projects to achieve their
intended health benefits because of improper use of wells that were
provided., With the managerial and training skills and materials
supplied under the project, the local population can be convinced to
effectively maintain the hygienic character of the water supply
systems developed under this project and undertake additional village
sanitation projects, '

Beneficiaries

The priuary beneficiaries of this project will be the residents
of the villages where wells and pumps are installed or springs are
capped, Under the spring captation component it is estimated that
40,000 people will benefit at a cost to AID of approximately $39 per
person or $52 per person for total project cost,

Under the drilled wells camponent approximately 56,250 people
will benefit. The cost per beneficiary, including the distributed
cost of the health program, well construction, and rmps installation
is $60 for AID's inputs and $82 per person for all contributors to
the project.

While these costs per beneficiary may seem high, it should be
noted that the benefits will extend over a number of years, (f one
conservatively estimates the life of the wells and pumps at 12 years
the average cost per beneficiary is less than $7 per year for potable
water,

In addition to the beneficiaries listed above it is espected that
an additional 125,C00 people will benefit from the health education
program. 225,000 additional people will eventually benefit from the
training and equipment inputs as additional well sites are finally
developed.,

Secondary beneficiaries of the project .ill be the drill teams
hired and trained by the project, the pump maintenance personnel and
participants trained. The basic mechanical skills introduced into
the villages through this project should form a foundation upon which
additional mechanical skills can be introduced in the future,.

Tertiary beneficiaties of the project will include the American

manufacturers who supply pumps and equirment and American institutions
providing technical and consulting services.
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TABLE IIT

Estimated Cost of Continuing Drilled Well

Constructicn Program after AIN-PACD

Cost ner Well Cost per Drill Team

I. Personnel

A. Supervisory

B, Drilling Crew
1 Hydrogeologist 75 - 5,500
2 Drillers 145 11,000
2 Drillers Aides 80 6,000
2 Mechanics 85 6,500
3 Workers 8o 6,000

II. Equipment
Cost of Project
equipment depreciated
over five years 1,400 105,000

III. Construction Supplies

Drilling mud , $ 15 1,125

Cleaning Agent 50 3,750

Drilling Shoes 60 4,500

Screens g 300 22,500

Casing Steel ($2,350) (176,500)

Casing FVC ($ 925) ( 70,000)

Miscellrneous 25 1,875
Iv, Operations

Fuel 300 22,500

Maintenance 165 12,500
v. Construction

Depreciation of

Warehouse Offices

and Residences 65 . 1,000
VI. Pump Installation

Punp Pipe & Rods 600 . 45,000

Pump 600 45,000
VII. Contingency 600 45,000

TOTAL: 5,580 418,750
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ANNEX 10

WATER RESOURCES DEVELOPMENT

PART I SUMMARY DESCRIPTION

A. Hydrogeology

The northern provinces of Benin essentislly contain four
different hydrogeologic units, each with its own physicel characteristics
and ability to yield water. The first major w.it is located along the
northwestern border of Benin and trends southwest to northeast. This
sedimentary formation consists primarily of tightly cemented feldspathic
sandstones and shales which should be capable of storing and yielding
adequate quantities of water. Previous studies conducted in the area
by Boudin and Gall confirm the potential for the development of ground-
water resources in this region. In addition, the data ccllected during
the recent site inspections and v zits with the local people further
support the potential of the area 'n that water has been obtained from
the existing traditional hand-dug wells throughout the year,

. The second hydrogeologic unit is located immediately east
and parallel to the first. This unit includes the Atacora range and the
foothills and plains to the west of the mountain chain and consists of
rocks that have undergone varying degrees of metamorphism. The Atacora
range is primarily cowposed of quartzites and mica schists and 1s bordered
on the northwest by schists, mica schists, and phyllites and on the
east-northeast by gneisses, quartzites and migmatites. The formations
in this area have undergone considerable tectonic stress and exhibit
intense folding and faulting as noted by AFFATON.

The water-bearing properties of metamorphic rocks depend upon
the location and extent of the weathered, faulted and fractured zones.
Water received in the region infiltrates these areas und is stored in the
subsurface. The quantity of water that can be stored is determined by the
porosity or open-area within these zones 2nd the potential for developing
the resource relies upon the permeability {primary and secondary) or the
rate that water will flow or be released fram the formation,

The weathered zones generally develop at depths of less than
30 meters., In addition, the degree of faulting and fracturing will generally
decrease with depth. The potential for the development of water resources
is contingent upon the thickness of the weathered zone which in turn depends
upon the tectonic activity and chemical composition of the rock. The
quartzites and mica schists of the Atacera exhibit a rather thin weathered
mantle and the transition czone between the weathered and parent rock is
very thin (5-6 m.). The weathered zone in the plains area lying east-northeast
of the mountain chain is slightly thicker. Therefore, the potential for
developing water supplies within the weathiered rock mantle in baoth areas
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1s very low (fig. 1). This has been confirmed in previous studies by
Boudin and Gall which provided the criteria used by the Hydrogeological
Service to determine the optimm depth for constructing wide diameter
wells, It was decided that the depth of these wells should be limited
to 20 meters or the parent rock, whichever was encountered first,
Because of the level of technology used to develop wide diameter wells,
greater depths have yielded very little additional water and the cost
would be increased substantially.

On site-observations also confirm the existence of a
thin zone of weathered rock which allows rapid infiltration immediately
following a rain end provides a fair gquantity of water from storage for
six to eight months of the year. The amount of water available after
the rainy season is more limited and is diminished considerably as the
dry season advances, In some areas, however, this weatherzd mantle is
thicker and mixed with sandy to silty sedimentary rocks which indicates
the former existence of ancient stream channels that have been buried
by more recent geologic activity. The potential for water resource
development in tiiese ancient channels or buried valleys is good, but
such areas cannot be detected from surface inspection.

: The second possible source of groundwater in the meta-

morphic and crystalline rocks is from the fractured and faulted zones,
The availability of water from these areas is extremely localized and
the well must intersect the zone directly to exploit the resource. In
general, the potential for developing groundwater from these fractured
zones decreases with depth and is also dependent upon the frequency and
interconnection of the open spaces which have resulted from local and
regional crustal movement. The general geologic structure has been
mapped (AFFATON 7) and can best be described ay an area of high tectonic
activity and structural complexity. The potential for developing a
local water supply will hinge upon defining the geology.

The third major hydrogeologic unit in the project area
consists of loosely cemented sandstones, siltstones and shales located
in the northeastern corner of the Borgou province and the extreme
northwestern corner of the Atacora province. The major geologic unit,
a loosely cemented sandstone, forms part of an 9ld marine basin and is
called the Kandi sandstone, This sedimentary formation is thick and has
& high permeability which allcws the develoument of large quantities of
groundwater. Because of the good hydraulic properties of the deposit,
the groundwater surface is fairly flat and, depending upon the surface
topography, is approximately 25 meters below the ground surface,
Previous studies (Boudin and Gall) have indicated that the area is one
of the most favorable for groundwater development in Benin. One deep
well constructed in the Kandi formation flows above the ground and the
pPOssibility exists that similar conditions can be found elsewhere in
the formation.
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The fourth major hydrcgeologic formation in northern Benin
consists of igneous intrusives or granites. These hard igneous rocks
are located to the south of the Kandi sedimentary basin znd to the east-
southeast of the Atacora range., In Benin, the granitic formations can be
described as having a thin weathered layer and discontinuous fract:red
zones. The potential for developing the water resources fram the
weathered zone will tend to be marginal both in quantity and quality
whereas the fractured zones generally yield limited to very good quantities
of water, No test drilling or geological research has been undertaken
for this area so the subsurface data available are very limited. Most
of the villages located within the granitic area do not have wells that
produce adequate quantities of water throughout the year because the
wells are wide (dawmeter, employing traditicnal well construction
technology and only allowing penetration of the upper weathered zone,
For this reason, we can conclude that the weathered zone will probably
not provide adequate quantities of water and more sophisticated
technology will have to be utilized to exploit the water contained
in the major fractured zones,

In conclusion, the poorest conditions for groundwater
resource develorment are found where the crystalline and metamorphic
(granites, gneisses and quartzites) rocks are located, which represents
approximately 75% of the project area, These formations yield little
or no water except in localized faulted or fractured zones, or where
the weathered mantle is abnormally thick, The highest yields are
obtained where these two conditions occur simultaneously. Identification
of those areas having the greatest potential for groundwater development
requires botn geologic and hydrogeologic research and the utilization of
exploration geophysics such as earth resistivity, gravity and seismic
refraction., The preliminary study of an area should include the review
of all existing data and interpretation of aerial photos and ERTS
imagery to minimize the total project cost. In additicn, the areas
of investigation should be limited to thcse with existing population
concentrations where water is currently not available in sufficient
quantities,

In contract, sedimentary rocks, covering approximately 25%
of the project area, are generally capable of producing substantial
quantities of water and the availability of water tends to be uniform
throughout the more homogeneous formation, Well site selection becomes
more predictable after collecting a mirimal amount of subsurface data
from an =xploration drilling program. Approximately 30 test holes drilled
within the Kandi sandstone bvasin at depths averaging 100 meters should be
adequate to define the potential water producing zones and the areas having
the potential for flowing wells,
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The drilling and well construction techniques differ
considerably according to the geologic conditions, and northern Benin
offers one of the most complex situations for the drilling program.
Drilling the metamorphic and igneous rocks will require the use of
"down-the-hole" hammer air rotary techniques while considerably less
complex and expensive technologies would suffice for the sedimentary
formations. Variations in the type of well construction, ey
optimum depth, well spacing, casing, screening, cement grouting,
open-hole or gravel pack also depend on the local hydrogeologic
conditions, Thus, to adequately train local people in drilling
technology, the program must provide experience in drilling and
well coenstruction in each of the mmjor lydrogeologic units existing
in northern Benin. For the drilling program, the equipment specified
for the projer* is that required to drill in the hardest rock forma-
tions, but caw. also be used in the softer sedimentary rocks. Included
with the drilling equimment is borehole geophysical logging equipment
mounted on four=-wheel drive vehicles., This equipment will provide
an unbiased record of the subsurface lithologies which is necessary
in the sedimentary, igneous and metamorphic rock areas., This informa-
tion is utilized in evaluating the aquifer potential and designing
the well construction at each site, The drilling hydrogeologist will
be responsible for the analysis of the borehole geophysical logs.

The drilling schedule specified in the project has
been designed to acquaint the national drilling teams with drilling
techniques and well construction technologies in each of the major
geological formations, :
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Table

10-1

Summary of Potential Water Yields from the Four Major Hydrogeological Units in Northern Benin

Formation Lithology Hydrogeological District Estimated Percentage Remarks
Unit or Town Yield of Project
(m3/h) Zone
I
a)Bombouaka Sandstone Sedimentary Tanguieta 0.5-10 5% Limited to goodcquantities.
(Oti Basin) (si02 cemented) Datori, Aquifers tend to be
generalized,
b )Buem Feldspathic Sedimentary Tanguieta 0.5-10 59 Quantity mixed to good.
Sandstone Kobli Aquifers generalized; few
T Shales. Materi springs.
a)Kanté Schists, Mica- Metamorphic Tanguicta 0.5-2 Quantities marginal and
(Plains of schists, Boukoumbe aquifers very localized,
Tanguieta) Phyllites Batia Springs exist.,
b)Atacorian Quartzites Metamorphic Kouanda ) Entire area is plicated zone.
Mica-schists Natitingou 1-3 604 Folding most extreme in
Atacorian basin formation
(Toukountouna basin),
¢)Sahamean Gneisses Metamorphic Kouande 0.5-2 Weathered zone thin and
Quartzites Kerou contains only marginal
Migamatites Banikovara quantities of water;
Bembereke fractured zones may yield
Djougou more. One free-flowing
well exists in Fractured
I zone (Perma)
Kandi Siltstones, Malanville * ,
Sandstones, Sedimentary Kandi 30-40 159 Good to excellent,
Shales, Segbana
v ' -
Nikki Granites Ingeous Nikki 3-30 159 Marginal to good. Weathered
Kalale zone normally marginal for
Bembereke water yleld, Areas of

fractures and faults can pro-
duce good quantities of water
but are very localized.



B. Pump Installation and Maintenance

One of the nost critical aspects of this project is the
choice of the hand pump to mount on small diameter wells and the
development of a maintezance and repair capacity that is both timely
in repairing pumps and cost efficient. It has been correctly noted
that about 70% of the existing wells in the project do not provide
sufficient quantities of water during the dry season. A pump that
is down LO% of the time yields less water than a poor well,

Benin's Hydraulic Service has had limited experience
with the French manufactured Vergnet foot pump. Past experience with
this pump has not been satisfactory, but the manufacturers have made
considerable improvements in subsequent models., The Service is aware
of the ABI pump, also of French manufacture, used extensively in the
Ivory Coast. In addition to these two pumps, the project design team
considered the AID/BATTELE, the Dempster and Moyno pumps. The team
recommended proprietary procurement of the Moyno pump based on
experience with it in other African countries (the Moyno pump has
very little actual usage in West Africa; however, a pump with the
" same design has been manufactured in Great Britain and is presently
being used in several African countries), its low maintenance
requirements, rugged construction, simple design, ease of operation
and low price ia comparison with ctlher models of manual pwaps, In
addition, the American manufacturer of the Moyno pump is a reliable
firm, financially sound and seriously interested in entering the
West African market, The manufacturer is willing to provide instal-
lation and meintenance manuals written in French, to assist in
periodic evaluations of the pump's performance and in making adjust-
ments and modifications to facilitate the pump's operations in West
Africa,

Benin's Hydraulic Service has some reservations in
accepting the project design team's recommendations, especlally in
light of past experience with maintenance problems with American
manufactured pumps and without actually testing the pump before
acceptance, Thus, a short demonstration and test Program is being
conducted at the present time,

It is estimated that the Moyno Dump can supply adequate
water for up to 350 people. The project design team recommends that
one well be instelled for every 225-250 village residents, If a
school or dispensary is located in the village, consideration showld
be given to providing water to these institutions if geologic conditions
are favorable. In selecting drilling sites for the wells, a minimum
of three or four wells should be installed in an area having an
approximate radius of five kilometers to facilitate maintenance of



the pumps and to provide villagers with alternative sources of water
in case one pump is down. The majority of pumps should be placed in
villages within rive to seven kilcmeters of major roads in the area.
No more than 60 wells should be Placed in any one area covered by a
district maintenance crew. One of these crews, fully equipped, should
in time be capable of covering 120-130 wells adequately. It is
recamended, however, that during this experimertal phese, the crews
should limit their activities to about half their eventual capacity.

Maintenance of hand pumps should eventually become the
responsibility of the villagers, as it is neither extrencly complex
or costly. The role c¢r the Eydraulic service is to introduce the
technology, assist in developing a local capability to maintain
pumps, and eventually become primarily a supplier of pumps and spare
parts, To keep this long term objective in view, villages should
participate in sharing the pump maintenance cost from the beginning
of the program. This will permit the develomment of village-level
arrangements to collect the money necessary for maintenance and the
purchase of spare parts. In will also enable the Hydraulic Service
to handle financial transactions on a commercisl basis. Flexibility
© must be maintained in setting up the system as neither the maintenance
costs nor the ability of local villages to collect the funds is known,
It has been noted, however, that villages do contribute substantial
‘amounts collectively from the develoument of village water resources,
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PART IT PERSONNEL AND EQUIPMENT REQUIRED BY THE PROJECT
A® Natural Spring Captation

1. Personnel

a. Engineerin Minimum of 2 years experience working
Geoloéist; in field construction, Design and
Civil Engineer construction of small reinforced

(1) concrete structures and water
AID distribution systems. Interest and
36 p/m ability to design and supervise the

construction of spring captations,
small reservolrs and village water
distributioa systems. Fluent French
and strong interest to work in

Africa.
b. Peace Corps Decauber 1980 to January 1983,
Volunteers
2
2. Equipment
a. UN-CDF Ingersoil-Rand Air Compressor

600 cfm at 250 PSI, diesel engine,
trailer mounted, 200 feet hose,
regulator and filter.

b. UN-CDF Ingersol-Rand Air Hammer
Assorted bits and chisels (Granite).

¢, UN-CDF Ingersol-Rand Air Drilils
Carbaloy bits and extensions,
assorted sizes,

d. UN-CDF Cement Mixer
3/ = 1 m° capacity, diesel engine,
traller nounted,

e. (2) UN-CDF L-wheel drive pick-up with diesel
engine, front mounted winch canvas
covered bed and trailer hitch,

f. (1) UN-CDF 2-wheel drive (Type Peugot baché)
Pick-up, canvas covered bed and
trailer hitch

g. (1) UN-CDF Small self-propelled trencher, 15 hp
gasoline engine and trailer,
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2.

3.

Equipment (cont! d)

h,

1,

Construction Material (6

(1) AD
(2) AD
(2) AD

(xX) AD

(2) AD

a. AID/GFRB
b. GFRB

c. AID
‘de ADD
e, AID

f. AD
Other

(1) AD®
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Porta-Kamp heavy-duty trailer house.

Flat-bed trailers,

700 gal. fuel tank mounted on
trailer,

Hand Tools.

Picks, shovels, wheel barrows, sledge

hammers. star drills, ¢row bars,

tool chests (4) for masonry, carpentry,

steel fitting and general mechanics.

Motorcycles.
or 7 springs)
Cement 40O T,

Sand/Gravel,

Reinforcing rod and wire

L-inch steel: 60 m.

3=inch PVC:25,000 m,

gd; 1-1/2 inch PVC: 20,000 m. .
3/4 inch Galvanized: 600 m.

(a§ .6-inch steel: 45 m,

Valves:
a) 3/4 inch "waste not": 25
b; L-inch steel gate valves: 25

¢) 3-inch PVC (zone control): 75

(@) 1-1/2 inch BVC (zone control):

Steel plates and angle iron for
frames.

25 KW Generator, mounted on skids
for use at technicians residence/
office.
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B, Drilled Well Construction Activity

1. Personnel

a. Drilling

Bydrogeologist
ilj

42 tm
AID

b, Mechanical
Superintendent
(1)
AID
L2 tm

Ce Driller

- 127 =~

Minimum of 10 years education and
experience in quantitive evaluation
of hydrogeologic conditions; regional
and site specific. Recent responsi-
bilities (minimum 5 years) to include
borehole geophysical loggzing and
interpretation, drilling technigues
and operation of equipment,
implementation and evaluation of

en exploration drilling program,

well design and construction, aquifer
testing and evaluation, and personnel
training and project management.
Fluent French speaking and inter-
national work experience, preferably
Africa,

Minimum of 10 years experience in
maintaining heavy construction
equipment; preferably well drilling
rigs and diesel engines. Experience
end/or desire to train qualified
nationals to perform 411 of the
maintenance required for a well
drilling opcration. Fluent French
speaking and international work
experience; preferably in Africa.

Minimum of 10 years experience in the
operation and maintenance of mud/rotary
down-the-hole hammer combination
drilling equipment in conszolidated
rocks. Exploration drilling,
construction and development of open-
hole, screened and gravel-pack wells.
Experience and/or desire to train
qualified nationals to perform work.
Fluent French desirable and inter=-
national work experience; preferably
in Africa.



1. Personnel (cont’dl)

d. Pump Maintenance

Sggerviior

AID
24

e. Hydrogeologist/
Geophysicist
(1)
AID

4 mm

2. Equipment
a. (1) UN-CDF

b. (2) UN-CDF

¢. (1) UN-CDF

General industrial arts background
with experience in the Installation
and maintenance of small manual pumps.
Experience and/or desire to train
qualified nationals to install and
maintain pumps and to establish
regional and local preventative maint-
enance, repair and parts supply
network, including inventory control
and ordering of parts. Fluent French
required and international work
experience, preferably in Africa.

Minimum of 10 years education and
experience in the application of
exploration geophysics to evaluate the
groundwater potential of an area:
(metamorphic and igneous rocks)
regional and site specific, Recent
responsibilities (minimum 5 years) to
include gravity, seismic, and earth
resistivity surveying ard inter-
pretation of the data, and personnel
training and project management.
Experience and/or desire to train
qualified nationals to perform the
work. Fluent French and internstional
experience, preferculy in Africa,

Failing 1250 rotary drilling rig mtd.
on 2050 IHC diesel with interlock,
5x6 Gardener-Denver mud pump, 400!
2-7/8 IF drill pipe - 20' lengths,
subs for swivel and end rod, portable
mud pit and parts for rig truck;
table to be compatible with IRW
Mission harmer.

Miller 180 amp Roughneck welder, tools
and equipment mtd. on rig.

TRW Mission Hammer
6-7/8" hole,

Ingersoll-Rand air cormpressor

600 cfm at 250 PSI, diesel engine,
trailer =mtd., 100 feet hose, regulator
and filter,
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2.

Equipment (cont'ad)

d.

L.

h,

i.

n.
0.

P.

q.

(1) un-coF

(1) uN-CDF

(3) uN-CDF

(4) UN-CDF

UN-CDF

(1) A

(1) A
(1) ADD
(1) AD

(2) AD
(2) A
(2) ADD
(8) AD

(1) ADD

5T diesel truck with interlock,
equipped with 1200 gallon water tank;
tank to be ~quipped with vacuum,
gasoline transfer pump and inter-
changeable suction hoses with strainers,
Ramsey 12 T PTC winch mtd. on front

of truck,

Cyclone F L0 pimp hoist
mtd. on 5-ton diesel truck.

4ewheel drive pick-up, diesel engine,
front mtd. winch, canvas covered bed
and trailer hitch.

2-wheel drive (Type LO4 Peugot baché)
Pick-up, canvas covered bed and
trailer hitch,

Carping equipment sufficient for three
field teams of four persons each.

Johnson-Keck lod. SR-3CCO, dual chart,
self-recording, level-wind motorized
winch (20 fpm), Gamma, SP, hole caliper,
mud resistivity, fluld conductivity,
resistivity (0.25, 2.5 and single-peint),

La Coste & Romberg Gravity Meter.
Electrical Resistivity Meter,

Bison Signal Enhancement Seismograph,
equipped with polarcid attachment and
traller mtd. hammer, extra rechargeable

batteries and spare parts; 220 V, 50 Hz
power,

700 gal, fuel tanks mounted on trailers.
3,000 liter fuel tank (stationary).
Motorcycles,

Single side bank radios with two base
stations.

Mobile generator 4,5 KW gasoline
engine, mounted on wheeled frame,
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2.

Equipment (cont'd)

T,

t.

u.

v.

W

X.

Y.

(2) AD
(2) AD

(1) A

(2) A

(1) AD

(1) AD

(250)AID

(5) AD

(200) AD

Stationary 25 KW Generator.

Heavy duty trailer houses, approx,
8% x 25'; (Porta-Kemp).

Miller D-5 portetle 200 amp
continuous die,el-drive welder,

30 feet welding cables, (2) hoods,
spare glass, gloves, and 200 1lbs,
No, 7013 5/32 rod. 220 V 50 Hz.

Alrco oxygen/acetylene cutting outfit,
equipped with necessary tips for
heating, cutting and brazing; 30 feet
hose, tip cleaners and strikers, hose
adapters for fitting metric threaded
oxygen/acetylene tanks, two-stage
regulator, gauges (PSI and kg/cm?);
check valves, goggles, etc., to be
ineluded. .

Shop Air Compressor

Complete set of automotive repair,
tire repair, and basic metal working
shop tools.

Hand-pumps, Moyno manual operated,
deep well model complete incl.
connecting rods. Specify metric
fasteners for pump head assembly.

Extension pipe. Metric equivalent of
2" drop pipe with threads corresponding
with head assembly; 8,000 m,

Tool chest for district-level pump
maintenance centers. Tool chest will
include: pipe wrenches (4) pipe
cutter and threader (3/4") (2), vice,
and basic plumbing tools.,

Tool kit for village-level pump
meintenance. (Tools specified in
Robbins/Myers bulletin 678,)
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Fquipment (cont'd)

bb, (X) ADD Audio-visual training equipment for
purp maintenance and repair training
programs (slide projectors » overhead
projectors, etc.)

ce. (X) ADD Band tools (Picks, shovels, Wheel~
barrows, sledge hammers; set of
masonry, carpentry, steel fitting
end general mecganics).

Well Construction Materials and Supplies

a. UN-CIF Drilling mud (bentonite); Quick-gel
ATD 3 bags/hole x 225 holes.
GPRB

b. UN-CDF Barafos and cleaning agent
AID" 1 bag/hole x 225 holes
GFRB

c. UN-CDF Well casing (4" - Black, 0.250 wall,
AID T & C, APT IH,); 100 m/well x 50 wells.
GIRB

d. UN-CIF Well casing /4" Pvo);
AID 50 m/weJ_'L x 175 wells,
GFRB

e. UN-CDF * Rotary drill shoes (225); well screens,
ATD 304 ss Johnson, No. 12 slot, 4' 1g.
GPRB pipe-size screen and fittings (225),
AID (a) hammer bits (2k)
GFRB (b) tricone bits (200)

g. AD Cement 200 T.
GFRB

h. AD Gravel 300 m3.
GPRB

i. UN-CIF Drill stem, L400' x 2.7/8" IF,
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PART III.

OPERATIONAL COSTS

A, Estimated Fuel Costs for Project Equipment

() (B) (c) (D) (E) (F) (G)
Estimated | Number . Annual Annual Annual | Life of
' Daily Fuel of 1| use Fuel Fuel Project

EQUIPMENT Consumption| Units 1 (days) | Consumption| Cost Fuel
(Liters) - (Liters) ($) Cost ($)
Tamers “ixers 20 2 140 2,800 935 2,800
£i= Jmmoressor 30 2 - 140 4,200 1,400 4,200
Wwencher Lo 1 90 3,600 1,200 3,600
Dump Truck Lo 1 150 6,000 2,000 6,000
Lxk 1R 17 2 600 10,200 3,400 10,200
2xk - Lok P, 12 L 24o 2,900 960 2,900
25 KW Generator ko 1 100 4,000 1,300 4,000
xh IR 20 2 600 12,000 4,000 12,000
2xl - Lok P, 12 1 250 3,000 1,000 3,000
Drill Rig 450 1 250 112,500 37,500 | 112,500
Water Truck 50 1 250 12,500 4,200 12,500
Hoist Truck Lo 1 1250 10,000 3,300 | 10,000
kxk IR 17 2 1720 12,250 4,080 12,250
2xk - Lo P, 12 L 960 11,500 3,850 11,500
L.5 KW Generator Lo 1 250 10,000 3,300 10,000
25 KW Generator ko 2 500 10,000 3,300 10,000
Start-up Activities 30,000
Iubricants 20,810 62,550

|
TOTAL 227,450  '¢96,573 {$320,000
Of which:

AID provides $270,000
GPRB provides 50,000
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B, Spare Parts and Maintenance Costs for Project Equipment

A B C D E F
' Percentage and Plenned per- Annual | Life of
amount of spare | centage and maint- | project
EQUIPMENT E parts ordered emount of spare | enance | total for
& with equipment parts purchased | per equipment
(1) during project | equip, | maint-
_ operations unit enance
Drill Rig 1 25% 12,500 10% 17,000 3,000 9,000
Trencher 1| 25% 7,500 | 10% 3,000 |2,500 7,500
5T. Trucks 3 25% 32,500 05% 6,500 2,500 22,500
kXL IR T| 25% 23,900 | 05% 5,000 | 1,500 31,500
L - Lok 6 25% 12,000 05% 2,200 1,200 21,500
4.5 KW Geaerator 1 10% 1,000 10% 1,000 1,000 2,000
25 KW Generater 3 104 6,000 129 7,000 1,000 9,000
Trailer Houses 3 104 3,600 10% 3,600 800 7,20C
Trailer mtd. fuel
tanks L - - - - 200 2,400
Geophysical Loggers 1 10% 2,500 20% 5,000 300 900
Geophysical )
Research Equipment 3 10% 5,000 20% 10,000 300 2,700
Maintenance
Shop Equipment X X X 309 14,000 X X
Air Compressors 2 25% 5,000 10% 2,000 800 4,800
Cement Mixers 2 25% 2,500 10% 1,000 500 3,000
Mobylettes 12 - - 25% 2,100 100 3,600
Motorcycles 8 - - 25% 2,L00 150 3,600
Alr Drills/Hammers 4 25% 6,000 10% 1,200 50 800
83,000 132,000
(2) (2)

(1) A twenty-five percent spare parts component has been added to all equipment'

to be purchased by UN-CDF.

This spare parts supply will be ordered with the

equipment, The project (GFRB and AID) have also budgeted an additional amount

(2)

to cover additional repairs that may be required during the three years opera-
tion of the project. This additional amount is shown in Column C. For AID
financed equipment, a ten percent spare parts component has been inclvded with
the Initial purchase of the equimment and an additional amount (normally 209%)
has been included as an operational expenditure.

Column D represents expenditures for spare parts in excess of the original
spare parts component which was ordered at the time the purchase of equipment
was made, Column F represents periodical maintenence and labor costs of
replacing spare parts. The total of colums D and F make the line item
"Equipment maintenance and spare parts" in the budget under the heading

.~Operational Costs. AID will ccntribute $190,000 of the total $215,000 with

the GFRB contributing approximately $25,000.
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PART IV,

19
19

May 1980
198

1981

Feb 1981

June 1981

Sept 1981

Nov 1981

Dec 1981

Grant Agreement signed,

WATER RESOURCES DEVELOPMENT IMPLEMENTATION PLAN

a) Equipment Ordered, and .
b) Technical Assistance contracted,

Natural Springs studied (output)

a) Drilling Equipment arrives

b) Hydrogeologist (Team Leader) and Mechanical
Superintendent arrive to begin planaing of
first year drilling campaign and setting up

equipment,

Remaining team members arrive and all

FCV trained and on-site,

Drilling program, Spring Captation, and
Pump Maintenance programs start,

Drilling Opzration

begins in priority villages:
in triangular area between
Malanville-Segbana-Kandi in
Sandstone formations,

Photo interpretation
begins of metamorphic
rock area around
Baikpara,

Geophysicial survey begins
between Kandi and Banikoera,

Results of photo inter-
pretation and geophysical
survey analyzed, and a
thirty test-wells program
designed for hard rock area,

Approximately 60 wells

campleted in sandstone
region,
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Spring Captation -

one team begins operation
in Kouanda, Second team
begins construction in same
vicinity probably Maka,
Construction will probably
require 9 months in both
areas, Feb 1981-Nov 1981,

Spring captation begins at
two new sites,



Jan 1982

Apr 1982

June 1982
Oct 1982
Feb 1983

July 1983

Sept 1983

July 1984

Drilling Operation (cont'd)

Drilling program tegins for
30 test wells in hard rock
zone,

Test well program completed
and results analyzed and
future year drilling programs
made,

Drilling resumes in sandstone
region for duration of rainy
season,

Drilling begins in area
selected for fulure year

drilling programs,

Drilling equipment serviced
and 1983-4 program planned,

Final year of drilling
program begins,

Drilling equipment serviced,
AID provided TA terminates,
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Spring Captation (cont'd)

Spring captation construction
Legins at two new sites,

New sites selected for spring
captation, Construction (one
or two depending on survey

of existing springs),

Spring captation advisor
terminates,



Flgure 104

Fotential Sites for
Natural Spy, ng Captation,

O sites denti] .ed
proyect design

as pofential wark .
Sites,

| -

)} 20 40 & 80  s00kc
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__ Figure 10-5 |
Implementation Schedule for the Drilled Well

Construction Activity.
X \\ N
NP G
- %
* X xx lalanville
“ fx X X
< X
A X /
RN Yt RN
% B x Drilling
. B X { program
' 2. i » x * [for sixty wells
Drilling program for X begins in sandston

tion in Feb.
) 981 =Nov, 1981 .

thirty test wells in
\\ Retamorphic and cry- K%féi
~ 8talline/Igneous rock. ¥ ¥

.Nov. 1981f~June 1982,

Kerou Segbana

LS ,'

BORGOU PROVINCE

Bembereke
o

o Nikid

Parakou

[&]

edimentary xock \J

e
N\

Metamorphic rock

0 20 LO 60 &0 100km
Scale 1/2,000,0C0 -

Crystalline-Igneous rock - 137 -






T ———————— e e e e me me B

ANNEX ELEVEN i

- - e . o .- T |

PUBLIC HEALTH EDUCATION AND VILLAGE SANITATION COMPONENT

(Benin Rural Water Supply and Sanitationm Project)

.Sarah K. Fry
December 1978
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BACKGROUND

The two northern provinces of Benin, Borgou and Atacora are Sahelian

in climate and characterized by a comparatively thin population

density, isolated villages and difficult terrain. The inhabitants

are nearly all rural, sedentary subsistence farmers with some semie
nomadic cattle herders. The recent drought in the Sahel has affected
the area: water is scarce, harvests are meager, and survival conditioms
for humens and livestock are difficult. From the time of French
colonization which had its ma jor impact on the south of the country,

the coastal regions have seen the most development activity. The less
accessible northern provinces have been more or less neglected, and
infrastructure and service delivery are considerably below the standards
of the rest of the country. The population in the north is 97%

fldicarate, the highest rate for all of Benin.

HEALTH PROFILE

Available health statistics indicate that 547 of diseases seen in rural
medical facilities are infectious and parasitic.l Among diseases endemic
to the project area are malaria, shistosomiasis, onchocerciasis, cholera,
typhoid, amebiasis, ascariasis and a-variety of other parasitoses.
Malnutrition, respiratory infections, malaria, diarrhea, parasites and
anaemia are among the main causes of mortality for children under five
and seriously affect pregnant women. A large percentage of the illnesses
in the northern regions of Benin are water-borme or water related.

The incidence of water-borme and water-related diseases in a given area
1s in direct relationship to the condition of the water sources and
sanitation practices of that area. Im northern Benin, water is a scarce
resource. Wells, usually hand-dug, are few and often miles sway. They
are uncovered and easily contaminated. In the rainy seasom or when
other water sources are more convenient, the women fetch water from
ponds, streams or marigots which are also used for bathing and laundry.
Animals roam freely around these water sources and the rains wash
garbage and fecal matter into them. It is the women's job to fetch
water, and the scarcity of it makes the job a time-consuming and tedious
one. In the home, water is stored mainly in open containers and dipped
into freely, creating another potential for contamination. 1In the dry
season when water is at a severe premium, use for bathing is superseded
by cooking and drinking, and the occurrence of skin disease and
infestations is high.

The most serious cause of water and food contamination is indiscriminate
excreta and garbage disposal, There are virtually no latrines, and

l'gpaiti M2t of the People's Republic of Benin' prepared by Dr. Silou,
Diresxoe of WHO/Benin
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TABLE # 1

ATAKORA PROVINCE MENICAL FACILITIES - JUNE, 1977

(From Health/Sanitation lReport by Edward P, Michalewics)

DISTRICT

INFRASTRUCTURE BASSILA DJOUGOU OUAKE NATITINGOU TANGUIETA KEROU KOANDE BOUKOUMBE TOTAL
Medical Center 1 1 1 1 1 1 1 1 8
Maternites 1 1 1 1 1 1 2 1 9
Dispensaries 7 1 3 0 2 0 0 4 17
Infirmeries 0 9 0 7 7 2 4 0 29
Hospital 0 1 0 1 1 0 0 o 3
Pharmacy 1 1 0 2 1 1 | O 1 8
Leprosarium or - 1 - 4 - - 1 0 6

Other Services




the omes that &b exist are not regularly used, people preferring the
privacy and distance of the outlying fields. Infected persons pass
parasitic egg cysts in their stools, which are then transmitted to

the village environment to continue the cycle of infection. Household
garbage is tossed over the wall of the compound and the garbage heaps
attract flies and scavenging animals. The food sold in the market is
rarely protected from flies and dirt, and is often eaten with unwashed
hands. The condition of the compounds in which people live also festers
the spread of disease: houses are poorly aerated, and not screened
from insects, animals are not confined, sad people (especially children)
sleep close together, encouraging the spread of infection by droplet.

It should not be deduced from this description of village sanitary
conditions and practices that the inhabitants are unconcerned about
their own health and especially the health of their children. Quite

to the contrary, mothers here as anywhere in the world give great
importance to the well-being of their children, and would not willfully
do anything to impair it, Traditional interpretations of the causes

of illness prevail, unfortunately mostly erroneous, and more oft.en than
not, traditional cure is sought. Depending on accessibility, modern
medical facilities are used in conjunction with traditional healers.,

In essence, the interrelaticnship of environmental sanitatioa, water

and disease is not known to the villagers. The need for a couvenient
water source will be expressed by all, and a new well welcomed, but

no distinction made between safe and contaminated water. If the dangers
of exposed excreta are not known, then the need for latrines won't be
felt, and in this case there may even be resistance to the idea stemming
from cultural reasons. It stands to reason that measures with visible
beneficial results would be readily adopted by a community. The health
benefits of having and using latrines, although proven beyond doubt in
studies and projects, wili not bte particularly obvious to rural illiterate
villagers in northern Benin since these benefits are not immediate and
the connection between reduced incidence of disease and proper excreta
disposal not highly visible. Villagers' receptivity to new ideas and
change could depend on previous contacts with extension workers or
voluzteers and the presence of schools and health facilities.

To date, the government health services have not been very effective

in combatting the ills of the rural population. A great proportion

of these ills are preventable through education and sanitation, but
health policies have heavily stressed curative medicine. Government
monies for health services have mainly been spent on salaries for highly
trained health personmel and upkeep of modern urban medical facilities.,
Considering that 80% of the country's population lives in rural areas,
the imbalance is striking. There is currently 1 doctor per 36,000
inhabitants, | midwife per 12,900 inhabitants and 1 nurse per 3,200
inhabitants.,
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Rural dispens*ties and maternities are understaffed, seriously under-
equipped, and more often than not lacking in sanitary facilities and
safe water supply. The staff receives little supervision and
unsanitary practices go uncontrolled. 1In the north, the local
pharmacies are only sporadically restocked. Health education may

be dispensed by a few individuals, but is not required or institu-
tionalized as such.

This is not to say that there aren't health education programs. There
are, but they have been supported by the Ministries of Education and
Rural Development, not Health, whose primary preventive action has
been through immunization programs.

Health education courses have been mandatory in all primary schools

in the country for several years. Teacher training in health educatijon
was done mainly by Peace Corps volunteers on a local basis and some
teaching material was developed. Although a few schools have built
latrines, most are without, and opportunities for the practical
application of health education lessons are minimal. Medical teams
make the rounds to schools about once a year to weigh and measure the
pupils, and to check for obvious symptoms of illness.

Another ongoing rural health education program is supported by the
Ministry of Rural Development and executed by animatrices rurzles,
young womecn recruited out of high school and trained at the Ouando
Horticulture and | trition Training Center outside Porto Novo. The
women are trained i.r about 9 months in all facets of rural health
education with an emphasis on nutrition, but once out in the field
they are attached to CARDER (MRD) and required to work mainly as
agricultural extension agents with little opportunity to put their
training to use. They have no clear program to work in, no back-
stopping and virtually no transportation -- a bicycle at most.

The future of the country's health infrastructure looks much brighter.
The Ministry cf Health very recently underwent a major structural
reorganization which reflects a shift in priorities from urban
curative medicine to rural preventative actionm. Authority has been
decentralized, the Ministry itself broken up into thirteen divisions
and long-term programs involving the remotest villages on a self-help
basis planned (see Appendix B)., These new plans are very ambitious
and will require a considerable increase in funds and trained
personnel.
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PROJECT PURPOSE AND GOALS

In most villages in northern Benin, the cycle of parasitic, bacterial
and viral infection, as shown in the following schema,® continues
unimpeded:

_ Infected Patient Parasitic egg cyst
r"" through excreta to
village environment

l

Reinfection Well Intermediate
via water and Pollution parasite host
food

Reinfection through vectors <

Improvement on people's health depends on a strategic break-up of this
cycle, keeping in mind that there are many sources for disease and a
variety of physical and cultural factors which must be taken into
consideration. A safe water supply system, while a necessary condition
for improved health, is not a sufficient condition. Safe watey for
consumption and bathing must be accompanied by a sanitary excreta
disposal system, proper waste disposal, sanitary food marketing,
processing and preparation, and personal hygiene,

There is considerable empirical evidence that the provision of a safe,
convenient water supply and sanitation system will significantly reduce

the incidence of water-borne and water-related disease, up to 60%
according to some estimates.’ Diarrhea, one of the main causes of infant

2Fred Awantung - Village Health Education Program for the USAID Upper
Volta Rural Water Supply Project. July 1978,

3IBRD/IDA "Village Water Suppiy and Sanitation in LDCs". March 15, 1974
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mortality, could be reduced by approximately two-thirds % Further
potential health benefits from such a system are a reduction of
parasites and anaemia in children and pregnant women. If more water
is available for bathing and laundering, a reduction in the incidence
of skin disease can also be expected. Improved health also means
improved productivity. A convenient source of water would reduce the
workload of women - the energy formerly spent on searching for and
carrying water can be redirected to home and field activities, to
cottage industries and varicus cocperatives. There {s potential here
for an increase in women's personal income, and this often means better
food and care for their children as noted by Peace Corps volunteers
working with women's cottage industry cocperatives in the Cameroons.
On the other hand, the village's demand for water may increase when
it is provided with a convenient source. If so, the women whose job
it is to fetch the water may be making more trips to the well to meet
this demand until a leveling-off period is reached.

The Government of Benin, in its new plan to reduce the general
morbidity of the country's population, has set as one of its goals

a 50% reduction in the incidence of gastro-intestinal, infectious,
and parasitic diseases by 1986, a figure which is compatible with the

above estimates.

"Within the Benin Rural Water Supply and Sanitation Project, the U.S.
and Benin Governments propose to provide some 250 villages in northern
Benin with permanent, safe water sources (see detailed project
description in Project Paper). This activity will be synchronized
with a public health and village sanitation program designed to fully
exploit the potential health benefits of a safe water supply system

by aiming ac strategic points in the cycle of infection. The primary
objective of such a program will be to promote the villagers' under=-
standing of the interrelationship of various factors and practices
such as exposed excreta and garbage, water pollution and personal
hygiene on their own health, and thus create a felt need and demand
for sanitation services. It will above all encourage village initiative
and self-reliance in accordance with Ministry of Health objectives,

The overall objective of the pProject is to strengthen the infrastructure
and technical capabilities of the Beninese Government and to leave it with

enough trainsd and experienced personnel to be able to carry out similar
development programs in the future with minimal outside aid. These

41bid.
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TABLE # 2

Project Director (Hydraulics)
USAID Project Manager

|

Health/Sanitation Assistant

l

UVS Animateures

Maternité& Staff

DPS USAID Technical DPE
Assistant
Provincial Rep Provincial Rep Animatrice
Educatjon Santé Génie Sanitaire Supervisors
Agents Peace Corps Animatrices Conseillers
Sanitaires Volunteers ' " Rurales Pedagogiques
_ {
UVS Matronnes Dispensaire/ Teachera

Villagers Pupils

ORGANIZATIONAL PIAN

HEALTH EDUCATION AND VILLAGE SANITATION PROGRAM

(BENIN RURAL WATER SUPPLY AND SANITATION PROJECT)




objectives apply equally to each component of the project. To
accomplish these objectives the health education and sanitation
component proposes to work to the greatest extent possible through
existing and/or planned gc¢vernment institutions (public schools,
health centers) and to use to the greatest extent possible Beninese
personnel (technicians, animatrices rurales, sanitation agents,
nurses, midwives, teachers, village health leaders) with technical
assistance provided by a USAID public health specialist and Peace
Corps Volunteers. The program further proposes to strengthen training
institutions, support pre- and in-service training of public health
and sanitation persomnel, and assist in the creation and production
of teaching and training materials.

PROPOSED HEALTH EDUCATION/SANITATION PROGRAM

ORGANIZATION

The hierarchy of the Benin Government has a repetitive structure from
the presidential/rwinisterial level down to the village level, passing
through provinces, districts and communes, which will be closely
follcwed by the health education/sanitation activity. The structure

ic decigned to previde an optimum of supervision and back-ctepping

for those working in the field, and of coordination mechanisms for

the various activities at the provincial project direction level.

(See Table 2, Organizational Plan, of this report, and Table 6, Project
Organizational Chart, in Part V, Implementation Arrangements, of the
Project Paper.)

The following is a detailed examination of the current and/or projected
roles of the health education and village sanitation program personnel.,
This is presented by administrative hierarchy.

National Level:

Directly under the Project Director provided by the Hydraulic Service
and the USAID Project Manager will be a Health/Sanitation Assistant
provided by the Ministry of Health. The Ministry of Health will have
the most important input into the health education/village sanitation
component of the project, but due tc the very recent reorganization

of the ministry and ensuing shifts in perscunel, various roles and
inputs have yet to be clearly defined. From preliminary discussions
with Ministry officials, it has been possible to identify the follcwing
subdivisions as having potential involvement in the project:
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== Direction des Etudes et de la Planification

Direction de la Protectien Sanitaire

== Direction de la Sante Scolaire

== Direction de 1l'Animation et de Recherche Operationelle,
du Recyclage et du Perfecionement 7ontinu

Direction du Genie Sanitaire et de 1'Assainissement
Direction de 1'Education pour la Sante

The Ministry of Rural Development will be involved in the program
since it supports the animatrices rurales, and co will the Ministry
of Education since much of the program will be implemented in the

schools.

Province Level:

Working at the provincial level will be the USAID health/sanitation
specialist, the Directeur Provincial de la Sante with the collaboration
of the provincial representatives of concerned Ministry of Health
divisions, especially Genie Sanitaire and Education pour la Sante,

the Directeur Provincial de 1'Enseignement, and a supervisor for the
.animatrices specifically trained and assigned to the project by the
Benin Government., Their role will be to backstop field personnel,
coordinate the various activity components (latrine construction,
school health, village health, training), participate in the coordina=
tion of the various project activities, and effectuate inspection
tournees.,

District Level:

District-level personnel, except for medical facilities staff, will

be mobile supervisors and trainers for commune and village health/
sanitation activities. They will include animatrices rurales, sanitation
agents, conseillers pedagogiques and Peace Corps volunteers. In the
well-drilling and digging activities the animatrices and sanitation
agents will each have a Peace Corps volunteer counterpart. In the
spring captation activity the Peace Corps volunteer member of the
captation crew will also be counterpart to the animatrice and sanitation
agent assigned to that area. (For details on the spring and well
activities, see the Water Resource Development Technical Report.)

Sanitation Agents

The rural sanitation agents are new personnel which have been programmed
by the Direction du Genie Sanitaire. Thirty-six agents have already
been trained for urban work by Genie Sanitaire and 15 will be identified,
retrained for rural work and assigned to the project area. They will
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supervise latrine comstruction and provide technical assistance to
village construction crews, the sanitation member of the village
health unit, school directors and medical facilities staff.

Animatrices Rurzles

The arnimatrices rurales already have a working program but since it

is part of the Ministry of Rural Development, it has a heavy agricul-
tura) orientation, although the animatrices are trained in all aspects
of health education., The first group to be assigned tc the project
will be chosen from already working animatrices in the project area
and will receive in-service training for project purposes at Ouando.
The next group will be given special pre-service training along with
their regular training at Ouando. The animatrices rurales will train,
supervise and collaborate with the birth attendant member of the
village health unit and maternite /dispensaire staff in matters of
public health education. They will also provide omn-the-spot training
and technical assistance to teachers in the execution of health
classes,

Conseillers Pedagogiques

The conseillers pedagogiques are already institutionalized teacher
supervisors. There are two to every district, Many have rcceived
training for the Ministry of Education's health education program
and can be incorporated into the supervisory team without much extra
training. They are, however, extremely busy individuals and ought
not to be expected to take on many added responsibilities.

All supervisory personnel on the district level will be responsible

for coordinating the different activities through regularly scheduled
meetings. They will also be responsible as a team for organizing
recyclages for teachers, village health unit members, medical facilities
staff. All will require motorized transportation, probably mobylettes.,

Commune and Village:

By 1380 the Benin Government intends to create 2,800 village health
units, each compcsed of one pharmacist, one birth attendant and one
first aid person. The members will be chosen by the villages and
trained by the government at the district level. The emphasis of the
services to be provided by these health units is more on curative
than preventive medicine. The addition of a fourth member to the
village health units in project target villages is felt necessary,
This fourth member will be the "animateur pour 1l'hygiene" and will be
trained by the project at the district level. The trainers will be
sanitary agents, Peace Corps volunteers and medical facilities staff,


http:medi-.al

This animateur will be responsible for organizing and heading latrine
comstruction crews, controlling sanitary conditions in households,
latrines, market places and around the water sources. She/he should

not be a policeman, but rather will try to rectify unhygienic

situations on a one-to-one basis or in grcap discussions. The animateur
will also be in charge of organizing sanitation activities for the
Saturday morning “campagnes de salubrite" or "comstruction nationale"
program. The animateur will be supervised and backstopped by the
sanitary agent, the Peace Corps volunteer, and the dispensary nurse,

The birth attendant member of the village health unit will also have

an important role in the program, for she will have the most contact
with the local women. After her primary training from the government,
she will be given additional training by the project in health education
and sanitation and will be able to give lessons to women on a formal

or informal basis. She will have visual aids at her disposal in the
maternite. She will be supervised and backstopped by the animatrice
rurale, the Peace Corps health volunteer and the maternite staff,

The remaining members of the village health units (first aid; nharmacist)
will receive brief recyclages in environmental sanitation befnre the
actual start of the water resource activities and will be able to
disseminate information on preventive health measures on a day-to-day
basis in their villages.

Primary Scheols:

Health education classes have been mandatory for several years. Peace
Corps volunteers were very active in this program, giving teaching
demonstrations, observing classes, providing technical information,
holding seminars, and in some instances helping to improve the school
environment by comstructing latrines, wells and cisterns with U.S.

Embassy Self-Help funds, and helping to organize pupil-run Comit:s de
Sante. As a result of this program, many teachers, school directors

and Ministry of Education authorities are well-versed in primary school
health education. In the project area the school program will essentially
bte the same as the one established by the Ministry of Education.

Teachers will be provided with more teaching aids to dispense health
classes on a regular basis, They will participate in a seminar at the
beginning of each school year and will receive on-the~-job guidance and
training. Schoo! directers, with the help of tke conseillers pedagogiques,
animatrices and ‘.calth Peace Corps volunteers, will be expected to set

up a Comite de Sante in their schools. They also will be expected to
involve the PTA (Associaticmn des Parents d'Eleves) in school healtl

and sanitation activities, especially latrine construction, as much

as possible, thu:s establishing a channel of communication between the
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school and the village. It is hoped that the president of the PTA
will in turn involve the Comite de Sante leaders in village sanitation
activities. Teachers are reassigned fairly frequently. Hopefully,
the ones trained in health education and sanitation will continue to
work and train others in their new schools.

One point which can't be stressed enough is that at any point in the
project, local non-health authorities must be kept informed of activities
in their area of jurisdiction. Construction activities, tournees, and
semjaars cannot be effectuated without their knowledge, approval and
caoprration. These authorities will include the Chef de District, the
Responsable du Developement Rural (RDR), the Responsable du District

de la Division de 1'Enseignement (RDDE), mayors, village delegates and
village council members.

The effectiveness of the water supply and sanitation project will
depend to a great extent on the close coordination of the well drilling
and spring captation activities with the health education/village
sanitation activities. At the provincial project direction level,
activity directors will be expected to meet for formal coordination

of activities on a quarterly basis. These meetings will coincide with
the preparation of quarterly reports to the Project Director.

PROJECT IMPLEMENTATION

For project implementation purposes a distinction is being made between
the sensitization phase and long-term health activities, though these
are not mutually exclusive.

The sensitization plan for the villages receiving drilled wells must

be highly organized in advance since it will require synchronization

with the high-paced drilling schedule. Supervisory personnel (animatrices,
sanitary agents and Peace Corps volunteers) should be trained, on-site

and working before the project activities get underway, perhaps
concentrati~g their efforts in the schools where the health education
program will €ollow the regular school year (February - December).

Approximately three months before the scheduled arrival of the drilling
crews, the district authorities will be contacted and a two-day meeting
set up to verify and finalize the site selections of the wells. Two
Health/Sanitation teams will make explanatory visits to target villages
where ther will discuss briefly the principles of disease transmission,
environmeatal sanitation, the project program, and village participation
requirements. These meetings will be held with key villagers such as
the village delegate, men's and women's council members, teachers and
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vflllge people selected for pump maintenance training. The sensitization
team will include Health/Sanitation and Hydraulics representatives,
animatrice supervisors, animatrice rurales, sanitation agents, Peace
Corps volunteers, agricultural extension workers. After the team visit
and before drilling activities, all training and recyclages will take
place. The animateur d'hygiene members of the village health units

will be selected and trained at the district level by the district
supervisory personnel. The village health unit birth attendants and
medical facilities staff will be given recyclages in prevention and
hygiene. Teaching and training materials should he in possession of

the district trainers (animatrices, sanitary agents, Peace Corps volunteer
counterparts). Arcund the scheduled drilling date, latrine sites will
have been chosen, the type of appropriate technology latrine to be built
decided upon, and latrine construction crews coordinated and ready to
start. As soon as possible after the installation of the drilled wells,
a follow-up visit will be made by Health/Sanitation and Hydraulics
representatives to the target villages.

For the wide-diameter dug well activity, the process will essentially
be the same, only the pace will be less accelerated due to the nature
.of the activity. The same careful planning will, of course, be necessary.,

Since the spring captation teams will be on one site for as long as
8ix montns, the concurrent health and sanitation activities will have
a slightly different aspect. The sensitization team visit will take
place at around the same time the captation team arrives, During the
first two months of the captation activities, triuining and recyclages
will be done, and latrine construction will start as soon as crews are
organized. The two volunteers assigned to each spring captation crew
will also Le trained in envirommental sanitation and health education
and will serve as counterparts to the sanitary agents and animatrices
rurales. (For water resource development schedules, see the Hydrogeological
Technical Report and the Implementation Schedule in the PP.)

The strategy for long-term health and sanitation activities in villages
will be developed by the village health units and the villagers themselves,
teachers, medical facilities staff and political authorities, with
technical guidance supplied by the sanitary agents, animatrices rurales,
Peace Corps volunteers and conseillers pedagogiques. Included in this
strategy will be the choice of latrines best suited for the village.

A latrine which serves the purpose of breaking up the cycle of disease
transmission is a simple thing: A pit dug to a level which won't
contaminate afquifers, a cleanable ""dalle" made of concrete with a

cover for the hole, and a superstructure. It will be up to the villagers
and sanitation agents to decide how many holes, how deep the pit, what
materials to use for the superstructure. If local material is used to
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construct reasonably solid dwellings, it can serve equally well to
build latrine superstructures.,

Ongoing health classes will be expected in schools, dispensaries and
maternites. The schools will begin health classes on an academic year
schedule if possible, otherwise as soon as the teachers have participated
in a training seminar., School latrine construction and comites de

sante activities will be organized by the school director, PTA,
animatrices and sanitacion agents, and continued throughout the school
year. Health classes will also be held at the dispensaries and
maternites during group consultation hours. The staff will be assisted
in this by the animatrices, sanitation agents and Peace Corps volunteers.

TRAINING ACTIVITIES

The following people involved in the proposed health education/sanitation
program will require pre-service and/or in-service training:

--animatrices rurales
==agents sanitaires

-=gchool teachers

--Peace Corps volunteers
~~dispensaire staff
-==maternite staff

-~village health unit members

Animatrices Rurales

The animatrices are currently trained at the Ouando Center for
Horticultural and Nutritional Training outside Porto Novo. The program
runs from September to June and covers all aspects of health education
with an emphasis on nutrition. Ouando has agreed tc train the 15
animatrices required for the program with the project supporting the
costs. The first group of five required for the first year of the
project will be recruited from animatrices already working in the
project area., They will be given a two-week recyclage at Ouando in
health education, school health classes and environmental sanitation,
and reassigned to project target districts. The next two groups of
five will be recruited from the target population and trained by Ouando
according to project specifications. Ouando will also train two
animatrice supervisors to work one each at the province level, and
will provide one-week training sessions for the Peace Corps counter=-
parts to the animatrices.
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Sanitation Agents

Eight per year for two years will be identified from a group of 36

urban sanitation agents already working in Benin. The project will
retrain these 16 for rural sanitation work at the WHO Training Center

in Lome, Togo. The program is 10 weeks long and held four times a

year. The project will send two people per session for two years,

Upon return they will immediately be assigned to project target districts
according to the implementation schedule.

An alternative to the Lome WHO Center for the training of sanitation
agents is the proposed multi-purpose training center in Parakou.
Should this center be operational at the time that project training
needs arise, it will be preferable to use these facilities than to
send people outside the country.

Teachers

Teachers in target area schools will participate in a one-week seminar
in technical and pedagogical aspects of health education with a focus
on water and hygiene related disease. These seminars will be held at
the beginning of each school year. It should be remembered that health
classes are obligatory in Benin and teachers may have had some previous
training. Animatrices, conseillers pedagogiques and Peace Corps
volunteers will provide guidance to teachers on a routine basis.

Peace Corps Volunteers

The training of Peace Corps volunteers will be supported by Peace

Corps but should have collaboration from the project for their technical
training. As much as possible, the volunteers should be trained at

the same facilities as their counterparts, or at least receive the same
training in substance. They should finish training with a clear
understanding of the project's purpose and goals, and of their own

role in accomplishing these.

Dispensaire and Maternite Staff

There are approximately 90 infirmiers currently working in the two
northern provinces who have received environmental sanitation training
but aren't actively using it., These people can be identified to
receive a brief recyclage for project purposes given by the sanitary
agent, animatrice and Peace Corps volunteer. The recyclage will be
longer (1 week) if the infirmiers in the target areas have not had

the prior training.
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The maternité staff will receive a recyclage in public health
education methods to enmable them to dispense classes geared to the
women who attend consultations. A core of midwives and auxiliary
maternity personnel has already benefited frum the USAID/U Cal.,

Santa Cruz MCH Extension Project training program and is qualified

to train others in health education methodologies. The participation
of these persons in the project training activities would be highly
desirable.

The recyclages will take place at the district level before water
resource development activities start, and will be organized by the
district supervisory personnel of the project.

Village Health Unit Members

The Benin Government plans on training the first aid person, pharmacist
and birth attendant at local medical facilities. The fourth member
(animateur d'hygiene) needed for the unit in project target villages
will be trained by the project at the district level in basic disease
transmission and prevention and environmental sanitation. The district
supervisory personnel will organize and execute the training of the
aninateurs.

The birth attendant3 of the units in target villages will receive a
short recyclage in disease transmission and prevention, and hygiene,
in order to teach the women they come in contact with.

The first aid and pharmacist members of the units will participate in
recyclages.

In-Service Training

Will be received by the animatrices, agents sanitaires and Peace Corps
volunteer counterparts together once a year for a week. This training
will be held in Parakou for personnel from both provinces and will be
organized and executed by the Health Education Specialist and appropriate
technicians and trainers. Peace Corps has a budget for in-service
training and would be expected to provide personnel and/or material
input.

The Direction de 1'Education pour la Sante has a projected program
for seminars in health education to be held at all levels (national,
provincial, district and village) over the next few years., Care
should be taken to coordinate project training activities as much as
possible with these seminars.
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TRAINING AND TEACHING MATERIALS

Training and teaching materials will be made available to the
animatrices, sanitary agents, Peace Corps volunteer counterparts,
teachers, dispensary and maternity staff, and village health unit
membera. A variety of such material he¢., already been developed for
Benin and Togo. Project and government leaders will review it and
select the appropriate materials for reproduction for project use.

Materials already available:

-~ A complete set of health education lesson plans for use by
primary school teachers developed by Peace Corps volunteers

-- A complete set of visual aids to accompany these lesson plans
developed by Peace Corps volunteers

e= Visual aids on environmental and food hygiene, latrines,
disease transmission developed by Ouando for use by the
animatrices rurales

== Health education visual aids developed by Peace Corps volunteers
in Togo available in Benin

-~ Y"Conseils de Sante 2 la Famille Africaine" =- book of lesson
plans for use by maternite personnel developed by Peace
Corps volunteers in Togu available in Benin

== "Causeries' dealing with all aspects of public health education
devaloped by the U, of Cal. Santa Cruz MCH Project available
on stencil from the Cotonou MCH Center

== Four short healtnh films at the American Cultural Center and
some at the French Cultural Center

-~ Health education booklet in Bariba developed by Dr. Agboton
Yves, Directeur de 1'Education pour la Sante, Ministry of
Health

=« Four projected health films, two by Togo, two by Benin

Projected funds for teaching and training materials should be used
mostly for editing and reproducing existing materials in sufficient
quantity. The possibility of translating manuals into northern
languages such as Dendi and Bariba should be explored since the literacy
program has been very successful in the Borgou.
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EVALUATION AND RECORDS

One of the purposes of the health eduzation and village sanitation
program will be to develop and implement an adequate system for
evaluating the different aspects of this program. An important
evaluation required will be on the acceptance and use of latrines in
areas receiving public health education and improved water supplies
as compared to those which aren't.

Another purpose will be to train field personnel in the use of
standardized health records. Where a system of standardized records
1s already in use, it can be expanded by the project. Systems for
keeping standardized records should be developed as needed for aspects
of the health/sanitation program where no such system exists. Field
personnel will be expected to have cmsiderable input into the
development of these. Ideally, standardized records systems developed
by and for the project should be useful not only for the life of the
project but for any continuation and expansion of the program under-
taken afterwards by the GPRB.

It should be noted that the USAID/U. Cal., Santa Cruz MCH extension
project has developed a system of standardized record keeping which
the Ministry of Health is considering adopting for all its MCH
programs.
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PERSONS CONTACTED IN THE PEOPLE'S REPUBLIC OF BENIN

M. HOUETO Damien, Ingenieur Sanitaire, Director, Genie Sanitaire,
MOH Cotonou

M. SOSSAVI Louis, Inspecteur Sanitaire, Genie Sanitaire, MOH Cotonou

Dr. AKINOCHO Emmanuel ) Co-Directors. Etud ¢ Planification. MOH Cotono
Mme. BEHANZIN Estelle ) t ’ es e n n, Cotonou

Dr. AUBENAS Gabriel, Director, Protectiom Sanitaire, MOH Cotonou
Dr. AGBOTON Yves, Director, Education pour la Sante, MOH Cotonou
Dr., SILOU Jean Francois, Director, WHO/Benin, Cotonou

M. AHOUANSOU, Director of Horticulture, Ouando Trairing and Research
Center, Ouando

Mme, d'ALMEIDA, Directrice, Ecole des Animétrices Rurales, Ouando

M. ADOSSOU Michel, School Diregtor and Conseiller Pedagogique for Come
District

Mr. Richard BIZHEIMER, Director, Peace Corps/Benin, Cotonou

Dr. Paul WILSON, Medical Director/Field Coordinator, U, of Cal. Santa
Cruz MCH Project, Cotonou

Mr. Herbert WOODS, AID Affairs Officer, Cotonou

FURTHER POSSIBLE CONTACTS

Dr. ADJOLOHOUN Christophe, Director, Animation et Recherche Operationelle,
Recyclage et Perfectionnement Continu, MOH Cotonou

Dr. SANOUSSI Hamidou, Director, Sarte Scolaire, MOH Cotonou

Dr. RADJI, Ministry of Education, Porto Novo (Started school health program)

Mme. Renee LABROUCHE, Teacher, Institut National de Formation et de
Recherches pour 1l'Enseignement, B. P. 200, Porto Novo (has worked with

health V.A.s)

Mme. ASSIATA Nassirou, Responsable Nationale des Animatrices Rurales,
CARDER, Division of Economie Familiale, Cotonou
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ANNEX TIWELVE

Administrative Analysis

The hydrauwlic service (Direction Hydraulique) will be in charge of
project implementation and coordination. This service will establish
coordinating and cooperating linkages with several other governmental
institutions namely, the Beninese Bureau of Mines, Topographical

service, Sanitary Engineering and Public Health Education divisions of
the Ministry of Public Health. These linkages must be established at
both the natic: 1l and provincial levels to ensure adequate implementation
coordination,

Benin's hydraulic service was established in 1967 and charged with the
responsibility of developing water resources, researching these resource
and the production/utilization of energy resources. At the time of its
creation it was the policy making body of the government directing both
urban end rural water and electricity distribution systems, In 1972
Benin created a parastatal organization to take over responsibility of
these distribution systems in urban areas. This transfer of responsi-
bilities from the Hydraulic Service removed the bulk of its program out
of its authority along with a considerable part of the service's upper
level managerial and technical staff. The transfer created a very healthy
- parastatal organization but left the hydraulic service in a void. The
hydraulic service is currently responsible for water supplies in rural
areas where water users cannot be expected to fully capitalize the
operations. With the parastatal orgsnization fully operational and on
sound managerial and financial footing, the GPRB is concentrating on
revitalizing the hydraulic service and strengthening it to the point
where it can undertake its mandate,

The "Direction Hydraulique" (DH) is located within the Ministry of
Equipment (rzughly equivalent to a Public Works Ministry) with several
other public services and parastatal agencies (see figure 1), Some
consideration is currently being given to the creation of a Parastatal
agency within the Ministry of Equipment in charge of drilling small
diameter wells. If such reorganization takes place, the hydraulic

service would retain policy-making, research and planning responsibilities,
Such a reorganization of the Hydraulics Service would not Jeopardize this
project's operations nor the attainment of the project's objects,

The hydraulic service contains a direction responsible for policy matters,
budget allocations and general supervision of the service's operations,
both programmatic and administrative. The Director of DH is an

electrical engineer trained in Canada who has held this post since 1975,
The major responsibilities of the office are administrative and managerial
rather than strictly technical. Incumbents of this office represent the
GPRB on several regional councils concerning water resources in West
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Africa, notably River Niger Commission and CIEH. Attached to the
Direction of DH are the warehouse, the accounting, secretarial, graphics
and library offices which provide services for the entire organization,
Located in close physical proximity to the Direction of DH and attached
to that office are three technical offices which provide technical inputs
into the Direction's decision-making process and supervise and backstop
field operations. Also answering directly to the Direction of the
BHydraulles service are the four regional field offices (see organizational
chart - figure 2). The Direction of the Hydraulic service is momentarily
headquartered in Cotonou while physical facilities are being constructed
for a new Direction 200 kms north of Cotonou at Drssa Zoume, This new
location is more centrally located far the country at large and was made
to improve the accessibility of the service to its target population,

The three technical "arrondissements" provide technical input to the
Direction of the Hydraulic service and are responsible for the implementa-
tion of projects falling within their technical damaine as described below.
The technical division (arrondissement) attached to the Direction of the
Hydraulic service are specialized by technical function and tend to be
managed by well trained young engineers lacking in-depth field experience.
These engineers average about 4 years experience in quasi-administrative
positions, The regional division heads tend to be exactly opposite, in
‘that they have less formal training but considerably more field experience,

"Arrondissement" of Yydraulics: is office by statute is responsible
for the instellation and maintenance of rural water distribution Systems,
The office is headed by a Swiss-trained rural engineer, This engineer
is responsible for overseeing the four sections of the "arrondissement",

(a) Garage and vehicle fleet of about 15 vehicles. Personnel
includes 1 chief mechanic, 1 welder, 4-5 mechanics and several welder's
aldes.

(b) Water distribution systems: This dection Jdesigns, implements
and maintains water distribution systems such as those financed by
AID Loan No, 680-H-C02. The section has several plumbers, masons, and
carpenters plus unskilled workers (ditch diggers).

(c) Pumps: This section is responsible for the installation end
malntenance of various models of pumps which the DH is using, Personnel
includes several pump repairmen, a plumber and helpers, This section
also malntains a separate warehouse for pump parts and speclalized
equipment for tineir repair and maintenance,
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(d) Water Chemical Control Laboratory: The lab section
analyzes water samples of the majcr public water works before they
are put into ol.eration, The analysis perforrmed determines the chemical
content of the water but not the bacteriological aspects of the water.
At times, bacteriological analyses are performed on water samples, but
by the Cotonou Hospital,which has the necessary equipment, The
laboratory is staffed by a chemlst and two assistants.

"Arrondissement" of Hydrology: This office is responsible for the execu-
tion of all projects and studies relative to surface water development.
The office evaluates various surface water resources, and studies dam
sites which have a potential interest for agricultural production,
generation of electrical energy or huran consumption. Much of this
office's activities are studying stream flows of the major rivers in
‘Benin, The office is headed by a hydraulics engineer assisted by a
hydraulics technician, A third person is responsible for managing

and supervising the data collecticn network for the surface water/stream
flow studies, About LO observers are hired on a part-time basis.

"Arrondissement" of Hydrogeology: The office is in charge of all projects
and studies dealing with the exploration and evaluation of groundwater,

At present the position of chief of the "Arrondissement" is vacant. The
rural engineer in charge of the ‘ydraulic "Arrondissement" acts as heed
of the hydrogeology division as well. This hydrogeology "arrondissement"
executes test drilling operations for comstruction sites, well sites and
dam sites and currently is using a Craelius AB 50 rig that was brought
into the country as part of a FED well construction project ian the mid-
1960s. Personnel of this "arrondissement" include two drill rig
operators and several assistants,

In addition to the three technical "arrondissements" the DH maintains
four regional offices, These regional offices are an extension of the
Director's office in geographical zones, Zach of these four sub-
divisions has a subdivision chief, small secretarisl staff and well
digging crews which dig, repair and deepen wells,

1. The Southern subdivision is headed by a Belgian-trained
Public Works engineer and covers the three southerrmost provinces.
The office has four well digging crews.

2. The Zou Subdivision is headed by a technical agent (less
formal training than an engineer but more in-service experience) and
has three well digging crews.

3. the Borgou Subdivisicn is headed by a technical agent and
has threc well digging crews each of which has about five to seven
»arsons. The Borgou subdivision zlso has the equipment necessary to
clean and maintain large diameter open wells but because of the
limited budget has nct pursued this important aztivity,
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4. The Atacors subdivision 1 Yeaded by a technical agent and
normally has a single well drilling ecrow. A% present, glven the limited
Possibilities of digging wells in the itacora province because of the
geologlcal formations, this well digging crew has besn attached to one
of the other regional subdivisions. The Atacora subdivision is
located in Djougou while the Administrative seat of the province is
located presently in Natitirgou,

. The DH is one of the technical services in t-e Ministry of Equipment
(see Fig. 1). The Minister's cabinet which functions as the policy
meking body for the Ministry is formed by tke Minister, the Director
General, the Direction of Planning and Studies and the Direction of
Firancial and Adninistrstive Affairs. Implementation responsibilities
are given to the technical services of the Ministry, At the policy
making level, the Minister's principal council is the direction of
Flanning and Studies whichk contains a director and a person who re-
presents each of the technical services of the Ministry. This
representative with the director of the technical division, counsels
the Minister on matters regarding the plans, projects and programs

of the technical service they represent. These representatives of the
various technical services grouped together in the planning and studies
division are for the most part very competent technicians with
considerable administrativs experience, The DH is ably represented
in the Planning and Studies group by a hydraulic engineer c¢f consider-
able experience both in the DH and in the SBEE,

The Direction of Finzncial and Administrative Affairs coordinates

budget preparation and submission, defends the Minlstry's budget before
the Ministry of Finance and supervises the expenditures made by each of
the technical services of the Ministry. This group also handles rcutine
personnel actilons, .

Current leadership within the DH is stable and in the past has tended
to coame up through the ranks. Normally a person is assigned as chief of
the technical arrrondissements, DProgresses to one of the regional sub-
divisions and then to the position of director, However, there is same
doubt whether such advsncement patterns are still valid, and it is felt
that were the leadership to change in the near future the new director
would be transferred in from outside the service itself, It appears to
be an informal requirement that the director of DH have an engineering
degree.

Policy reccmmendaticns concerning the technical asvects of water resource
develcpment is normally drerfted by the Director of the Hydraulic service

in conjunction with the Direction of Planning and Studies and is epproved
by the Minister, For problems have an inpact on several ministries,
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interministerial meeting are frequently called, Considerable
interministerial coordiration is evident in the daily affairs of

the Hydraulic service, Decision making at tje bolicy level is at
times slow but most generally well thoughtout angd A scussed defore

a decision is made, Implementation of policy-making is decentralizeq
te the technical service level and also within the Hydraulic service,
The service doeg have a rather encumbered financial management system
for certain operational funds held in common for the Ministry,

The Hydraulie service presently has a staff of 177 beople employed
full-time, 1In addition, at work sites, they ofter hire local
unskilled labor on g short term basis. of this total, 10 Persons can be
considered Professional technicians, Possessing considerable experience
and/or specialized training outside of Benin, Four of thege 10 are
engineers, one is a chemist and five are technical agents trained ip
saeeal schools establizhed to fulfil] training needs of hydrological
tectmicians of Francophone West Africa, Most of these technical agents
were trained either at Bamako or Ouagadougou, The four engineers have
an average length of service of four years while the techniecal agents
average 15 years with the Hydraulic service cor itg Predecessor agency,

having semi-professional skills such ag accountants, office managers,
draftsmen, surveyors, welders, mechaniecs and drillers, The remaining
bersonnel are semi-skilled or Un-skilled.

Professional employees lend to pe stable in their Positions and there
is no evidence of 2 rapid turnover of Dersonnel within the Hydraulic
service, It is noted, however, that there is a considerable difference

employed in tne various ministries of the government, Since recruitment
and hiring Drocedures are controlled for both the parastatal organizations
and the government bureaucracies, Dersonnel transfers between the two are
infrequent ang only taken with approval of the concerned ministries, Tt
has been noted, however, that new wiversity graduates who were not
trained for a specific bosition, usually try to gein employment first at
one of the parastatal agencies, :

they have available, 1In general they have shown an awareness of the
institutional, financial ang managerial requirements of a nationwide
village water SUpply program and are close to finding a suitable
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arrangement to assure the Hydraulic service has an adequate financial
and management base necessary to launch such a program., These game
governmental officials are actively soliciting coordinated donor
assistance and are keenly interested in develcping a naticnwide
village water supply program with reprcsentatiwes of interested intere
national donors,

The design team was informed of a planned restructuring of the Beninese
Health Ministry and as a result did zot attempt an analysis of the
Ministry. Since the departure of the design team, the Ministr- has
indeed been re~rganized, Both the Sanitaticn end Public Heal . .
Education servi.¢s were subdivisions of a "Direction" before the
reorganiration. Now each of these services form a "Direction"
themselves. It is also interesting to not: that in the process ot
reorganization the smaller "Directions" dealing with preventive health
have drafted long term plans and programs which are being used to
allocate manpower, physical =nd financial resources. Both of the
services with which the project proposes tc work have complete: and
submitied long -erm plans and programs for their service to the Health
Minister, Further informaticm on proposed orgenization, manpower lewels
and program responsibilities zre contained es an annex to the Fry iizulthf
Sanitation Report, :

The immediate problems facing both the Public Health Education service
and the Sanitation Service is lack of trained nanpower, The Publice
Health Educztion service h:: more professiona. personnel ~zivailable for
the purpose: of this projsct but their past training may ot be
specificall, what is required by this rroject. A large percentage

of the implementation staff of the Public Health Education service has
been trained by the University of Santa Cruz. This universzity
trained health ..ainers but mostly witk tiic maternal and child health
care field. Some portions of their training program could be applicable
for training healtl: trainers within this project as well,

The sanitation service has recently been upgraded from a small sub-
division to a full "direction". As a "direction", its position is
considerably strengthened in regards to budget and manpower allocations
within the ministry. As a subdivision, tie service employed sbout
thirty people. The upper-level management of the service was provided
by two individuals - a sanitary engineer and a male nurse - turned-
sanitarien, The sanitary engineer aiso holds a degree in civil
engineering from a Canadian university. As a consequence, most of his
time is spent in preparing building plans for the Health Ministry or
inspecting tuildings for the GRPB. The trained sanitarian who acts

as the assistant to the sanitary engineer is in charge of all on-going
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sanitation programs, inspection of foodstuffs entering Benin's ports

or airports, and inspections of facilities processing or handling
beverages and foodstuffs. %“.2 existing sanitarian also devotes part

of his time to teaching nurses environmental sanitation. The existing
sanitation programs are limited primarily to urban areas firstly, because
sanitation conditions are aggravated by populetion concentrations and
secondly, because providing these services to urban areas gains revenues
for the sanitation department. However, in the pact two years, an
experimental school sanitation program has been carried out in several
large :southern schools. The remaining personnel of the sanitation sub-
division are for the most part garbage and solid waste collectors,
[=0ple operating tank trucks to dispose of excreta, and food inspectors,
Other trained sanitarians do exist in-country but because of the low
priority attached to sanitation programs have been assigned to work in
administrative or curative health positions., Part of the reorganization
of Lhe Health Ministry will regroup these few trained technicians in the
Direction of Sanitary Engineering and Sanitation. A detailed description
of the responsibilities or this new "direction", its organization and
manpower plan is contained as an appendix to the Health and Sanitation

report. . -
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Organization Chart of
The Ministry of Equipment

Figure 12-1
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. Figure 12-3
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Provincial Construction
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Figure 12-5

Proposed Organizationel Chart for the Public
Health Education Service
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ANNEX
JUSTIFICATION FOR WAIVERS FOR PROJECT PROCUREMENT
a&. Pumps

Amount: $250,000

Requested Walver: Proprietary Procurement

Justification: The project will drill and equip the 225 wells with a
pump for drawing water. A successful pump is critical (particularly
for the drilled wells) if villagers are to be able to take advantage of
the improved water supply provided by the new wells. Any plece of
equipment with moving parts will eventually break down if proper main-
tenance is not undertaken. It is precisely on the issue of pump main-
tenance that a proprietary source waiver 1is justifiable.

It is recommended that the Moyno hand pump for rural water systems be
used exclusively as the project pump. The Moyno pump 1s manufactured
by Robbins and Myers, Inc. of Springfield, Ohio. The 1979 cost per .
pump is estimated at $550 (including discharge head and gear box, 2
stage stator-rotor assembily, pipe, and shaft with bearing). Pumps at
this price, adjusted to include 15 percent sparc parts, transportaticn

. from the United States (50 percent) procurement agency commission (7

percent) and 10 percent inflation compounded annually which gives a
total of $290,000.

The down the hole stator-rotor assembly of the Moyno pump has no valves,
gacket, or leathers to wear out, thus greatly’ reducing the necessity of
pulling the pump for maintenance or repair. The rotor has been constructed
from a high grade stainless steel and is chrome-plated for protection
against any abrasive materials, The stator is constructed with a heavy
duty high grade steel outer shell and with an interior of specially
compounded rubber, molded to form the helical design for constant use

when submersed 1in water., The stator 1is suspended in the well to a deptn
which puts the suction hand below the expected pumping water level on 10
ft. lengths of 1 1/4" galv. pipe. The rotor is suspended on 7/16" solid
steel drive shaft with a centralizer bearing each 10 ft. The upper end of
the drive shaft is supported by two tapered roller bearings to assure
proper positioning at all times of the rotor within the stator amnd to
insure non-binding while in operationmn.
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Above the support bearing, 2 20 tooth beveled gear 1s positively
attached to the rotor drive shaft. This gear 1s driven by a 40

tooth beveled gear mounted on a drive shaft at right angles to the
stator shaft. The shaft which has the 40 tooth gear 1s mounted by
use of two tapered roller bearings, one for each end, mounted in a
steel casting for support. Both gears are packed in homogenized hi-
temp. grease. Two operating handles 1 ft. long are mounted 1800 from
each other, one on each end of the shaft. This gear box arrangement
is known as a right angle gear box. It uses the same principle,
except on a smaller scale, that has been used successfully on larger
supply wells for municipal, industrial aud irrigation application for
over 85 years.

QOther pumps

Over 12 standard reciprocating pumps were studied by use of available
reports and literature along with actual field observation of most of
the 12 types utilized in Upper Volta and Ghana.

The names of the reciprocating pumps considered were Monarch, Sholapur,
ABI, Godwin, UST, Thysen, Monitor, Beatty, Dempster, AID/Battelle,
Lucky, Uganda, anu the Briaa.

The 2ID/Battelle reciprocating hand pump designed through an AID grant

to the battelle Research Labocatory, Columbus, Ohio, received special
consideration for this project. The Battelle pump design is satisfactory
for pumping from water levels of moderate depths and was first designed
for use in Central America where these conditions exist,

However, it is anticipated that in the northern region of the project
pumping water levels will exceed 140 ft. which exceeds the design
capability of the AID/Battelle punp. Certainly there will be areas

with moderate pumping water levels, but use of the two or more project
pumps is not a recommended procedure. Standardization enables all train-
ing programs to be more effective while repair parts stocked are kept

to a minimum.

All the above pumps require pulling the pumps cylinder completely out
of the well for changing the plunger bucket leathers or for repair of
the check valves. This must be done on a regular schedule of 6 to 12
months to keep the pump in operation. All the down the hole cylinder
and plurcer parts are known to break without previous indications
because the strain and stressing caused from the reciprocating
motion ..ich 1s necessary for their operation.
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The above grade handle and attached parts are also subject to the
sane strain and stressing plus the friction at all pivot points and
are subject to many failures. A lot of the above grade assembly
designs have been greatly improved, but even the best, which appears
to be the Monarch, still has trouble with broken fulerum castings and
handles.

Mopeds and Motorcycles

Amount: $25,000 (19 mopeds, 8 motorcycles)

Requested Source/Origin: Code 899

Justification: The project will provide women extension agents,
sanitarians and Peace Corps volunteers with 12 mopeds and 8 motor-
c¢yles to enable them to undertake a village health education program
throughout the preiect area. Road conditions are such that during
parts of the year much of the project area is inaccessible for four~
wheeled vehicles. On the other hand, the distances these extension
agents (animatrices, sanitarians, PVC's alike) must travel are such
that bicycles are inadequate: Hence, the project has budgeted
mopeds and motorcyles. Mopeds (generally of French manufacture) and
motor cycles (generally of Japanese manufacture) are among the major
means of transportation in Benin. Both are found throughout the
country, including the remote villages included in the project area.
The success of the village health educaiion program is dependent upon
the ability of the animatrices, sanitarians, and PCV's to get around
frequently in the project area. The request for Code 899 is based on
the long time familiarity with these mopeds and trail bikes in Benin
and upon the crucial ability to maintain these bikes in the bush. No
American mopeds of 125 cc trail bike manufacturer (if they exist even)
has ever been represeated or sold bikes in Benin.

Spare Parts for Rig and Vehicles

Amount: $50,000

Requested Source/Origin: Code 941/899

Justification: The Community Development Fund of the United Nations
(UNCDF) will contribute 1.5 million dollars for drilling equipment
and vehicles which may not be of U.S. origin. It will be necessary
to purchase the spare parts from the same source/origin. This holds
true for the portion of spare parts that the AID project is financing
for the above equipment and vehicles.
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d. Aerial Photo Interpretation
Amount: $§15,000

Requeat Waiver: Proprietary Procurement from Code 935

Justification: Before beginning a test-drillirg prcgram in the hard

rock formation found in the Boni Koara area, a aerial photo interpretation
study will be performed in limited geographical areas to determine
approximately 25 drilling sites having the greatest potential of produc-
ing adequate quantities of water. A Frounch research company already has
possession of aerial photos of the proposed project area. This company
also has laboratories in Orleans, France and technicians experienced in
photo interpretation. In neighboring Togo, this company has been very
successful in selecting drilling sites with adequate water potential.
Because of this company's success, its Jacilities, and technicians presently
operating in adjacent Togo, the Govermment of Benin provcses to sign a
host country contract with the Bureau de Recherches Geclogiques et
Minieres (BRGM). It is evident that American companies would not be
interested in competing for the small comtract.
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SUBJECT: BENIN RURAL WATER SUPPLY PROJECT (680-0201)

REF: STATE 314724
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OTHER IMPLICIT,
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